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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 

(CTO) 005 under the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number 

N62472-D-03-0057.  NSF-IH is part of Naval Support Activity, South Potomac within the Naval District 

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

Head.  This report describes the SSP for Site 36 – Closed Landfill. 

 

The objective of the SSP 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 SSP field 

investigations leading to this report were outlined in a site-specific work plan (TtNUS, 2005) and a work 

plan (technical memorandum) for a benthic macroinvertebrate study (TtNUS, 2006) that detailed the 

environmental samples and analytical methods needed to make a decision for this site.   

 

Site 36 is located in the western portion of Stump Neck Annex along Roach Road adjacent to 

Chickamuxen Creek.  The landfill was used from 1972 to 1974 and was believed to contain metal casings 

such as mines, bombs, and torpedoes.  The contents were reportedly certified inert and did not contain 

any explosives or chemicals when buried.  The amount of waste is not known.  Previous site visits 

indicated the presence of small metal parts on the site surface and debris scattered along the shoreline of 

the creek.  Contaminants present in the waste would have been deposited in the immediate area of 

disposal and could have migrated to shallow groundwater and Chickamuxen Creek. 

 

FIELD INVESTIGATIONS AND DATA EVALUATION 

2005 SSP Investigation 

Prior to the SSP investigation, no environmental sampling had been conducted at Site 36.  A geophysical 

survey conducted in 2002 identified anomalies throughout the area of the suspected landfill indicating that 

waste may have been disposed at the site (TtNUS, 2003).  As part of the SSP, surface soil, shallow 

groundwater, surface water, sediment, and sediment pore water samples were collected.  Quality control 

(QC) samples (duplicates and blanks) were also collected.  All samples were analyzed for Target 

Compound List (TCL) volatile organic compounds (VOCs), TCL semivolatile organic compounds 

(SVOCs), explosives, Target Analyte List (TAL) metals, hexavalent chromium, and cyanide. 
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Two soil borings were installed in the landfill to depths of approximately 14 feet below ground surface 

(bgs) and were converted into shallow groundwater monitoring wells.  Another soil boring was installed 

upgradient of the landfill to a depth of approximately 18 feet bgs and was converted into a monitoring 

well. 

 

Surface soil samples were collected from six locations across the site from depths of 0 to 1 foot bgs.  

Several VOCs, many SVOCs, mostly polynuclear aromatic hydrocarbons (PAHs), one explosive 

(nitrocellulose), and many metals were detected.  Cyanide and hexavalent chromium were not detected. 

 

Shallow groundwater samples were collected from the upgradient monitoring well and the monitoring 

wells installed in the landfill.  Three VOCs (ethylbenzene, toluene, and trichloroethene), four SVOCs 

(acetophenone, benzaldehyde, 4-methylphenol, and phenol), three explosives (2,6-dinitrotoluene, RDX, 

and tetryl), and several metals were detected.  Cyanide and hexavalent chromium were not detected. 

 

Surface water and sediment samples were collected from six locations in Chickamuxen Creek.  One VOC 

(methylene chloride), several metals, and cyanide were detected in surface water.  SVOCs, explosives, 

and hexavalent chromium were not detected.  Three VOCs (2-butanone, acetone, and 

trichlorofluoromethane), many PAHs, one explosive (nitroglycerin), several metals, and cyanide were 

detected.  Hexavalent chromium was not detected. 

 

Sediment pore water samples were collected from four locations around the landfill perimeter.  One VOC 

(toluene), two SVOCs (4-methylphenol and acetophenone), four explosives (1,3,5-trinitrobenzene, 

1,3-dinitrobenzene, 2,4,6-trinitrotoluene, and 4-nitrotoluene), and several metals were detected.  Cyanide 

and hexavalent chromium were not detected. 

 

2007 Benthic Macroinvertebrate Study 

Based on the results of the SSP investigation conducted in 2005, it was determined that additional 

information on potential ecological risks, particularly to benthic organisms, in Chickamuxen Creek was 

necessary.  During the benthic study in 2007, sediment samples were collected from nine additional 

locations in Chickamuxen Creek.  Five locations were near the site, two reference locations were 

upstream of the site, and two reference locations were downstream of the site.  QC samples were also 

collected.  All samples were analyzed for PAHs, TAL metals and cyanide, acid volatile 

sulfide/simultaneously extracted metals (AVS/SEM) (cadmium, copper, lead, nickel, silver, and zinc), total 

organic carbon (TOC), and grain size.  An analysis of the benthic macroinvertebrate community for type 

and quantity was also conducted. 
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Many PAHs and several metals were detected.  PAHs were only detected in sediment samples collected 

near the site. 

 

Risk Evaluation 

The human health risk characterization resulted in an incremental lifetime cancer risk (ILCR) of 7.6E-04, 

which is greater than the United States Environmental Protection Agency (EPA) acceptable risk range of 

1E-04 to 1E-06.  There are no unacceptable carcinogenic risks associated with exposure to surface soil 

or surface water.  The ILCR for exposure to shallow groundwater is 5.2E-04, and the ILCR for exposure 

to sediment pore water is 1.1E-04, which are both greater than the acceptable range.  The primary risk 

driver for both media is arsenic.  The ILCR for exposure to sediment is 1.1E-04.  The primary risk drivers 

are benzo(a)pyrene, benzo(b)fluoranthene, and arsenic.  This evaluation conservatively assumed that 

shallow groundwater and sediment port water would be used as sources of drinking water.  However, this 

assumption is very conservative, and the risk estimate for exposure to sediment pore water is biased 

high.  Although sediment pore water could be considered as shallow groundwater that is discharging into 

Chickamuxen Creek, it is highly unlikely that a water supply well would be installed in the creek.  The risk 

screening evaluation assumed that exposure to sediment would be the same as exposure to surface soil 

under a residential scenario.  However, this assumption is very conservative, and the risk estimate is 

biased high because there would be less exposure to sediment under a realistic residential exposure 

scenario.  Also, the EPA soil screening levels used in the evaluation are based on the inhalation and 

inhalation routes of exposure, which is a reasonable assumption; however, exposure to sediment under a 

more reasonable assumption would primarily be associated with dermal contact.  There are no screening 

levels available for dermal exposure. 

 

The total hazard index (HI) is 21, which is greater than the EPA threshold of 1.0.  Even when target organ 

effects are considered, the cumulative HIs for several target organs are greater than 1.0.  Target organ 

HIs are greater than 1.0 for shallow groundwater, sediment pore water, and sediment.  Risk drivers for 

shallow groundwater are arsenic, iron, and manganese.  Risk drivers for sediment pore water are iron 

and manganese.  The only risk driver for sediment is iron.  The risk estimates for exposure to sediment 

pore water and sediment are biased high for the reasons stated above. 

 

There are no unacceptable risks to ecological receptors.  Potential risks to plants and invertebrates from 

chemicals detected in surface soil are acceptable.  Based on comparisons to ecological screening levels, 

there are potential risks to aquatic organisms from exposure to surface water and potential risks to 

sediment invertebrates from exposure to sediment and sediment pore water.  However, results from 

benthic macroinvertebrate surveys indicate that the benthic community is not being adversely affected by 

chemicals detected in sediment.  Also, metals detected in sediment should not be bioavailable based on 
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AVS/SEM results.  Results from food-chain modeling indicate that potential risks to terrestrial wildlife are 

acceptable. 

 

Migration of soil contaminants to groundwater is not considered to be problematic. 

 

CONCLUSIONS AND RECOMMENDATIONS 

• There are unacceptable risks to human health from exposure to shallow groundwater, sediment pore 

water, and sediment based on a residential land use scenario.  The risk estimates for exposure to 

sediment pore water and sediment are considered to be biased high. 

 

• There are no unacceptable risks to ecological receptors. 

 

• 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 constituents at concentrations of potential environmental concern. 

 

Preparation of a Feasibility Study (FS) is recommended to evaluate remedial alternatives to address 

potential risks to human health and the environment.  Sufficient data have been collected to determine 

the nature and extent of contamination and to allow for the evaluation of remedial alternatives. 
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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) 005 under the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number 

N62472-03-D-0057.  NSF-IH is part of Naval Support Activity, South Potomac within the Naval District 

Washington Region.  This report describes the SSP for Site 36 – Closed Landfill. 

 

1.1 PURPOSE AND REPORT ORGANIZATION 

The purpose of the SSP is to determine whether operations at Site 36 have resulted in the release of 

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

concentrations of potential environmental concern.  Site 36 is among the Site Screening Areas (SSAs) 

identified in Appendix A of the Federal Facility Agreement (FFA) (EPA Region 3 and DoN, 2000).  SSAs 

are those geographic areas with suspected contamination that will require some level of investigation 

under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 

program. 

 

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.  Sections 4.0 and 5.0 provide the results of the SSP for Sites 36 and 

38, respectively. 

 

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) a remedial investigation (RI)/feasibility study (FS), an FS, another 

investigation, and/or removal action, as appropriate, is required at 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 

at Site 36 was agreed upon by the Indian Head Installation Restoration Team (IHIRT) through approval of 

the SSP Investigation Work Plan (TtNUS, 2005) and Benthic Macroinvertebrate Study Work Plan 

(TtNUS, 2006). 

 

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 36.  Surface 

soil, shallow groundwater, surface water, sediment, and sediment pore water samples were collected.  In 
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addition, sediment samples for macroinvertebrate analysis were collected.  Analytical data were 

evaluated via a formal data validation process, background comparisons (for soil), and human health and 

ecological risk screening analyses. 

 

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 locations of Site 36 is shown on 

Figure 1-2. 

 

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

tenant at 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, explosives, 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 

Investigations were conducted in 2005 and 2007.  The 2005 investigation was conducted in accordance 

with the SSP Work Plan (TtNUS, 2005), which was developed to identify the presence or absence of 

contamination.  Surface soil, shallow groundwater, surface water, sediment, and sediment pore water 

samples were collected.  Based on the results, it was determined that additional information on potential 

ecological risks, particularly to benthic organisms, in Chickamuxen Creek, was needed.  In 2007, 

sediment samples were collected in accordance with the Benthic Macroinvertebrate Study Work Plan 

(TtNUS, 2006). 

 

2.1 FIELD SAMPLING 

2.1.1 Surface Soil Sampling 

Surface soil samples were collected from depth intervals of 0 to 1 foot below ground surface (bgs) at six 

locations during the 2005 investigation.  A shovel was used to remove the sod at each sampling location, 

if necessary.  After the sod was removed, dedicated, plastic, disposable trowels were used to collect the 

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

 

2.1.2 Groundwater Sampling 

As part of the 2005 investigation, three shallow groundwater monitoring wells were installed.  The wells 

were constructed of 2-inch-diameter polyvinyl chloride (PVC) with 10-foot-long screens and were fitted 

with stick-up protective casings with concrete pads and bumper posts.  All 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-flow pump.  Well 

construction diagrams, boring logs, well development records, low-flow purge data, sample log sheets, 

and chain of custody forms are provided in Appendix A. 

 

2.1.3 Surface Water Sampling 

Surface water samples were collected from six locations during the 2005 investigation.  The samples 

were collected by directly filling the container from the surface water body.  Sample log sheets and chain 

of custody forms are provided in Appendix A. 
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2.1.4 Sediment Sampling 

Sediment samples were collected from six locations during the 2005 investigation.  The samples were 

collected from the top 0 to 6 inches of the streambed using dedicated, plastic, disposable trowels.  During 

the 2007 investigation, sediment samples were collected from nine locations using a ponar dredge.  

Samples for benthic invertebrate analysis were processed using a 500-micron sieve to remove fine 

sediment.  Material remaining on the sieve was submitted for macroinvertebrate analysis.  Sample log 

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

 

2.1.5 Sediment Pore Water Sampling 

Sediment pore water samples were collected from four locations during the 2005 investigation.  The pore 

water samples were collected using temporary drive-points for sample collection.  The drive point at each 

of the locations was manually driven into the sediment such that the perforations/slots were below the top 

of the sediment.  The portion of the drive point above the sediment was solid to preclude surface water 

from entering the drive point.  The pore water was purged from the drive point using a peristaltic pump to 

ensure that representative pore water was being pumped from the sediment.  Pore water samples were 

collected following purging.  Sample log sheets and chain of custody forms are provided in Appendix A. 

 

2.1.6 Quality Control Samples 

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

(TtNUS, 2005 and TtNUS, 2006) 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 (e.g., surface soil, groundwater).  Equipment rinsate blanks were generated by pouring 

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

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

for each medium. 

 

2.2 LABORATORY ANALYSIS 

All samples collected in 2005 were analyzed for Target Compound List (TCL) VOCs, TCL semivolatile 

organic compounds (SVOCs), explosives (including nitrocellulose, nitroglycerin, and nitroguanidine), 

Target Analyte List (TAL) metals, hexavalent chromium, and cyanide.  The following analytical methods 

were used: 

 

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

(groundwater, surface water, sediment pore water, and aqueous QA/QC blanks) and SOW OLM04.3 

(soil, sediment, and solid QA/QC blanks) 
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• TCL SVOCs via CLP SOW OLM04.3 

• 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 

• Hexavalent chromium via Standard Methods (SM) 3500-Cr 

 

All samples collected in 2007 were analyzed for polynuclear aromatic hydrocarbons (PAHs), TAL metals 

and cyanide, acid volatile sulfide/simultaneously extracted metals (AVS/SEM) (cadmium, copper, lead, 

nickel, silver, and zinc), total organic carbon (TOC), and grain size.  The following analytical methods 

were used: 

 

• PAHs via SW-846 Method 8270C 

• TAL metals and cyanide via CLP SOW ILM04.1 

• AVS/SEM via EPA Publication 821/R-91-100 

• TOC via Lloyd Kahn Method (SW-846 Method 9060) 

• Grain size via American Society for Testing and Materials (ASTM) Method D422 

 

Samples were also submitted for benthic macroinvertebrate analysis. 

 

2.3 INVESTIGATION-DERIVED WASTE HANDLING 

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

development and purge water, decontamination fluids, disposable sampling equipment, personal 

protective equipment (PPE), and miscellaneous trash.  Solid borehole cuttings and aqueous IDW (well 

development/purge water 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. 

 

2.4 SURVEYING 

A registered land surveyor licensed to practice in the State of Maryland surveyed the 2005 monitoring 

well and sampling locations.  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). 

 

120705/P 2-3 CTO 5 



The 2007 sampling locations were surveyed using a Global Positioning System (GPS) unit.  Horizontal 

locations were surveyed to Maryland State Plane coordinates (NAD 1983). 
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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 the results.  This section summarizes the various aspects of the data 

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

memoranda are provided in Appendix C. 

 

3.1.1 General Data Validation Procedures 

Validation of the data generated for samples collected during the SSP field efforts 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 1993a). 

 

The organic data review was based on data completeness, system performance, holding times, gas 

chromatograph/mass spectrometer tuning, initial and continuing calibrations, laboratory method blank 

results, surrogate spike and internal standard recoveries, blank spike and blank spike duplicate results, 

MS/MSD results, compound identification, compound quantitation, field duplicates, 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 

precision, laboratory control sample results, inductively coupled plasma serial dilution results, field 

duplicate precision, 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 C.  All other data validation documentation is retained on 

file at the TtNUS Pittsburgh, Pennsylvania office. 
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3.1.2 Data Validation Qualifiers 

Various qualifiers were attached to the 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 are defined as follows: 

 

• 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. 

 

• R – Indicates that the chemical may or may not be present.  The numerical 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 of two times the specified time limit, severe calibration noncompliances, and extremely low QC 

recoveries). 

 

• 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 
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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 

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 nondetected 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 of 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 R and 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 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 greater 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 soil 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). 
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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, additional action, or no 

further action).  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 EPA Region 3 risk-based 

concentrations (RBCs) (EPA, 2003a) to conservatively assess potential exposure and toxicity to human 

receptors.  The RBCs for residential soil and tap water are based on a lifetime resident for carcinogens 

and a child resident for noncarcinogens. 

 

3.3.1 Selection of Chemicals of Potential Concern 

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

 

• Occurrence and distribution of chemical in environmental media 

• Chemical toxicity 

• Comparison of site-specific concentrations with representative 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 complete, 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 
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a risk screening level, the chemical was identified as a COPC.  Because of the additive noncarcinogenic 

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

action), one-tenth of the RBC for noncarcinogenic effects was used as the risk screening level. 

 

For soil and sediment, the following risk screening levels were used to select COPCs: 

 

• EPA Region 3 RBCs for soil ingestion under residential land use (EPA, 2007a) 

• EPA Region 3 soil screening levels (SSLs) for migration of chemicals to groundwater (EPA, 2007a) 

• Federal SSLs for inhalation (transfers from soil to air) (EPA, 2007b) 

 

EPA Region 3 SSLs for migration to groundwater have not been developed for all chemicals.  For 

chemicals without a Region 3 SSL, federal SSLs were used, if available.  For this report, federal SSLs 

were used for cis-1,2-dichloroethene, 2,4,5-trichlorophenol, 2,4,6-trichlorophenol, 2,4-dinitrophenol, 

2-chlorophenol, 2-methylphenol, 2-nitroaniline, 3-nitroaniline, 4,6-dinitro-2-methylphenol, 4-methylphenol, 

4-nitroaniline, benzaldehyde, caprolactum, dibenzofuran, pentachlorophenol, 1,3,5-trinitrobenzene, 

2,4,7-trinitrotoluene, 2-nitrotoluene, 3-nitrotoluene, 4-nitrotoluene, aluminum, cobalt, mercury, and nickel.  

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

 

For groundwater, surface water, and sediment pore water, EPA Region 3 RBCs for tap water (EPA, 

2007a) were used to select COPCs.  Table 3-3 summarizes the RBCs for tap water. 

 

3.3.1.3 Background 

Inorganic COPCs 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 Exposure Assessment 

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

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

assumptions used to derive the EPA Region 3 RBCs for soil and tap water ingestion and SSLs for 

inhalation (transfers from soil to air) were used to assess potential exposure to environmental media. 

 

3.3.3 Risk Characterization 

The equations and exposure factors used by EPA Region 3 to calculate RBCs based on residential land 

use were used to estimate potential carcinogenic and noncarcinogenic risks.  For carcinogens, the 

incremental lifetime cancer risk (ILCR) was calculated for each COPC by dividing the maximum 

concentration by the RBC based on an ILCR of 1E-06.  The individual ILCRs were added and compared 

to the EPA target risk range of 1E-06 to 1E-04.  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 RBC 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 36 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 

• Preliminary risk characterization 

• Step 3A – Refinement of COPCs 
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3.4.1 Problem Formulation 

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 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. 

 

3.4.2 Exposure Assessment 

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.  

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

concentration. 

 

3.4.3 Ecological Effects Assessment 

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

aquatic receptors were compiled. 

 

The EPA Ecological SSLs 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, 

where necessary.  Table 3-4 summarizes the ecological screening levels used to evaluate surface soil 

concentrations. 

 

Region 3 BTAG screening levels for freshwater (EPA, 2006a) were used to screen for surface water 

COPCs, and Region 3 BTAG screening levels for freshwater sediment (EPA, 2006b) were used to screen 

for sediment COPCs.  Tables 3-5 and 3-6 summarize the ecological screening levels used to evaluate 

surface water and sediment concentrations, respectively. 

 

3.4.4 Preliminary Risk Characterization 

The preliminary risk characterization compares maximum site concentrations to ecological screening 

levels and background concentrations (inorganics in surface soil only).  When maximum concentrations 

are less than ecological screening levels and/or background concentrations, it is an indication that 

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

levels and background concentrations, the chemical is retained as a COPC, but 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. 
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An Ecological Effects Quotient (EEQ) approach was used to characterize the risk to ecological receptors.  

This approach characterizes the potential effects by comparing exposure concentrations with the effects 

data.  The EEQs for terrestrial receptors were calculated as follows: 

 

SSSL
C

  EEQ ss=  

 

where: 

 Css = Contaminant concentration in surface soil (µg/kg or mg/kg) 

 SSSL = Surface Soil Screening Level (µg/kg or mg/kg), as described above 

 

The EEQs for the aquatic receptors were calculated as follows: 

 

SDSL
C

 or 
SWSL
C

  EEQ sdsw=  

 

where: 

 Csw = Contaminant concentration in surface water (µg/L) 

 Csd = Contaminant concentration in sediment (µg/kg or mg/kg) 

 SWSL = Surface Water Screening Level (µg/L) 

 SDSL = Sediment Screening Level (µg/kg or mg/kg) 

 

An EEQ of greater than 1.0 was considered to indicate potential risk.  Such values do not necessarily 

indicate that an effect will occur but only that a low (i.e., conservative) threshold has been exceeded. 

 

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

only 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 are not discussed in the ecological risk screening. 

 

3.4.5 Step 3A – Refinement of Chemicals of Potential Concern 

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.  
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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 

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 

• Frequency of detection/spatial analysis of concentrations exceeding guidelines 

 

Additionally, sediment samples were collected for benthic macroinvertebrate analysis from five locations 

adjacent to the site and from four locations considered to be reference locations (two upstream and two 

downstream).  AVS and SEM concentrations were also analyzed in the sediment samples collected from 

the above listed locations.  AVS/SEM data provides additional insight into the bioavailability of metals.  

The resulting data from these analyses were used as lines of evidence in support of a weight-of-evidence 

approach to determine whether benthic invertebrates are being impacted at the site.   

 

Food-chain modeling was conducted for bioaccumulative chemicals detected in surface soil, surface 

water, and sediment.  The mammals and birds used in the food-chain modeling were chosen to represent 

the groups of receptors most likely to be exposed to chemicals detected on site.  The food-chain 

modeling included the following representative species:  herbivorous receptors (bobwhite quail and 

meadow vole), insectivorous receptors (American woodcock and short-tailed shrew), and piscivorous 

receptors (great blue heron and raccoon).  For each representative species, information on life history, 

including diet, body weight, food ingestion rate, water ingestion rate, soil or sediment ingestion rate, and 

home range, was collected.  These input parameters, equations to conduct the food-chain modeling, and 

other supporting information are provided in Appendix D. 
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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. 

   



TABLE 3-2

HUMAN HEALTH SCREENING CRITERIA - SOIL
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
PAGE 1 OF 5

EPA SSL(2)

Chemical Residential Soil to GW Soil to GW Soil to Air
Soil DAF=1 DAF=20

Volatile Organics (µg/kg)
1,1,2,2-Tetrachloroethane 3,200 C 0.034 0.68 580
1,1,1-Trichloroethane 160,000,000 N 1,600 32,000 1,200,000
1,1,2-Trichloroethane 11,000 C 0.039 0.78 970
1,1,2-Trichlorotrifluoroethane 2,300,000,000 N 120,000 2,300,000 ---
1,1-Dichloroethane 16,000,000 N 260 5,100 1,200,000
1,1-Dichloroethene 3,900,000 N 150 2,900 290,000
1,2,4-Trichlorobenzene 780,000 N 120 2,400 180,000
1,2-Dibromo-3-chloropropane 200 C 0.00018 0.0037 23,000
1,2-Dibromoethane 320 C 0.003 0.06 10,000,000
1,2-Dichlorobenzene 7,000,000 N 230 4,600 600,000
1,2-Dichloroethane 7,000 C 0.052 1.0 360
1,2-Dichloropropane 9,400 C 0.17 3.4 15,000
1,3-Dichlorobenzene 230,000 N 15 290 ---
1,4-Dichlorobenzene 27,000 C 0.21 4.2 11,000,000
2-Butanone 47,000,000 N 1,500 29,000 24,000,000
2-Hexanone --- --- --- ---
4-Methyl-2-pentanone --- 2,900 59,000 2,700,000
Acetone 70,000,000 N 1,100 22,000 ---
Benzene 12,000 C 0.095 1.9 830
Bromodichloromethane 10,000 C 0.054 1.1 ---
Bromoform 81,000 C 3.3 67 52,000
Bromomethane 110,000 N 2.1 41 9,400
Carbon disulfide 7,800,000 N 950 19,000 720,000
Carbon tetrachloride 4,900 C 0.11 2.1 330
Chlorobenzene 1,600,000 N 34 680 130,000
Chlorodibromomethane 7,600 C 0.041 0.83 470
Chloroethane 220,000 C 0.96 19 ---
Chloroform 780,000 N 0.045 0.91 280
Chloromethane --- 46 930 2,100
cis-1,2-Dichloroethene 780,000 N 20(2) 400(2) ---
cis-1,3-Dichloropropene 6,400(3) C 0.16(3) 3.1(3) 11,000(3)

Cyclohexane --- --- --- 8.51E+12
Dichlorodifluoromethane 16,000,000 N 550 1,100 250,000
Ethylbenzene 7,800,000 N 750 1,500 400,000
Fluorotrichloromethane 23,000,000 N 1,100 23,000 1,100,000
Isopropylbenzene 7,800,000 N 3,200 64,000 850,000
Methyl acetate 78,000,000 N 1,200 25,000 ---
Methyl tert-butyl ether 160,000 C 0.59 12 8,700,000
Methylcyclohexane --- --- --- 490,000
Methylene chloride 85,000 C 0.95 19 13,000

EPA Region 3 RBC(1)



TABLE 3-2

HUMAN HEALTH SCREENING CRITERIA - SOIL
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
PAGE 2 OF 5

EPA SSL(2)

Chemical Residential Soil to GW Soil to GW Soil to Air
Soil DAF=1 DAF=20

EPA Region 3 RBC(1)

Volatile Organics (µg/kg) (continued)
Styrene 16,000,000 N 2,900 57,000 1,500,000
Tetrachloroethene 1,200 C 0.23 4.7 10,000
Toluene 6,300,000 N 1,300 27,000 650,000
Total Xylenes 16,000,000 N 150 3,000 700,000
trans-1,2-Dichloroethene 1,600,000 N 36 720 ---
trans-1,3-Dichloropropene 6,400(3) C 0.16(3) 3.1(3) 1,100(3)

Trichloroethene 1,600 C 0.013 0.26 71
Vinyl chloride 90 C 0.0062 0.12 280
Semivolatile Organics (µg/kg)
1,1-Biphenyl 3,900,000(4) N 4,800(4) 96,000(4) ---
2,2'-Oxybis(1-chloropropane) 9,100 N 8.40E-02 1.7 6,900
2,4,5-Trichlorophenol 7,800,000 N 12,000(2) 2,500,000(2) ---
2,4,6-Trichlorophenol 58,000 C 7.4(2) 150(2) 200,000
2,4-Dichlorophenol 230,000 N 60 1,200 ---
2,4-Dimethylphenol 1,600,000 N 340 6,700 ---
2,4-Dinitrophenol 160,000 N 15(2) 290(2) ---
2,4-Dinitrotoluene 160,000 N 29 570 ---
2,6-Dinitrotoluene 78,000 N 12 250 ---
2-Chloronaphthalene 6,300,000 N 1,600 32,000 ---
2-Chlorophenol 390,000 N 180(2) 3,600(2) ---
2-Methylnaphthalene 310,000 N 220 4,400 ---
2-Methylphenol 3,900,000 N 400(2) 8,000(2) ---
2-Nitroaniline --- 26(2) 510(2) 1,200
2-Nitrophenol --- --- --- ---
3,3'-Dichlorobenzidine 1,400 C 0.25 4.9 ---
3-Nitroaniline --- 1.2(2) 25(2) 1.42E+09
4,6-Dinitro-2-methylphenol --- 5.1(2) 100(2) ---
4-Bromophenyl phenyl ether --- --- --- ---
4-Chloro-3-methylphenol --- --- --- ---
4-Chloroaniline 310,000 N 48 970 ---
4-Chlorophenyl phenyl ether --- --- --- ---
4-Methylphenol 390,000 N 66(2) 1,300(2) ---
4-Nitroaniline --- 1.2(2) 25(2) 5.67E+09
4-Nitrophenol --- --- --- ---
Acenaphthene 4,700,000 N 5,200 10,000 ---
Acenaphthylene --- --- --- ---
Acetophenone 7,800,000 N 160 3,200 ---
Anthracene 23,000,000 N 23,000 470,000 ---
Atrazine 2,900 C 0.44 8.8 ---
Benzaldehyde 7,800,000 N 860(2) 17,000(2) ---
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HUMAN HEALTH SCREENING CRITERIA - SOIL
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
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EPA SSL(2)

Chemical Residential Soil to GW Soil to GW Soil to Air
Soil DAF=1 DAF=20

EPA Region 3 RBC(1)

Semivolatile Organics (µg/kg) (continued)
Benzo(a)anthracene 220 C 24 480 ---
Benzo(a)pyrene 22 C 6.1 120 ---
Benzo(b)fluoranthene 220 C 74 1,500 ---
Benzo(g,h,i)perylene --- --- --- ---
Benzo(k)fluoranthene 2,200 C 740 15,000 ---
Bis(2-chloroethoxy)methane --- --- --- ---
Bis(2-chloroethyl)ether 580 C 0.0022 0.044 240
Bis(2-ethylhexyl)phthalate 46,000 C 140,000 290,000 ---
Butyl benzyl phthalate 16,000,000 N 840,000 17,000,000 ---
Caprolactam 39,000,000 N 3,900(2) 78,000(2) ---
Carbazole 32,000 C 23 470 ---
Chrysene 22,000 C 2,400 48,000 ---
Di-n-butyl phthalate 7,800,000 N 250,000 5,000,000 ---
Di-n-octyl phthalate --- --- --- ---
Dibenzo(a,h)anthracene 22 C 23 460 ---
Dibenzofuran 78,000 N 2,400(2) 48,000(2) ---
Diethyl phthalate 63,000,000 N 23,000 450,000 ---
Dimethyl phthalate --- --- --- ---
Fluoranthene 3,100,000 N 310,000 6,300,000 ---
Fluorene 3,100,000 N 6,800 140,000 ---
Hexachlorobenzene 400 C 2.6 52 950
Hexachlorobutadiene 8,200 C 92 1,800 7,800
Hexachlorocyclopentadiene 470,000 N 88,000 1,800,000 29,000
Hexachloroethane 46,000 C 18 360 54,000
Indeno(1,2,3-cd)pyrene 220 C 210 4,200 ---
Isophorone 670,000 C 21 410 ---
N-Nitroso-di-n-propylamine 91 C 0.0024 0.047 ---
N-Nitrosodiphenylamine 130,000 C 38 760 ---
Naphthalene 1,600,000 N 7.7 150 170,000
Nitrobenzene 39,000 N 1.2 23 90,000
Pentachlorophenol 5,300 C 1.4(2) 28(2) ---
Phenanthrene --- --- --- ---
Phenol 23,000,000 N 3,300 67,000 ---
Pyrene 2,300,000 N 34,000 680,000 ---
Explosives (mg/kg)
1,3,5-Trinitrobenzene 2,300 N 0.025(2) 5(2) ---
1,3-Dinitrobenzene 7.8 N 0.0018 0.037 ---
2,4,6-Trinitrotoluene 21 C 0.00057(2) 0.011(2) ---
2,4-Dinitrotoluene 160 N 0.029 0.57 ---
2,6-Dinitrotoluene 78 N 0.012 0.25 ---
2-Amino-4,6-dinitrotoluene 160 N --- --- ---
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EPA SSL(2)

Chemical Residential Soil to GW Soil to GW Soil to Air
Soil DAF=1 DAF=20

EPA Region 3 RBC(1)

Explosives (mg/kg) (continued)
2-Nitrotoluene 780 N 0.6(2) 12(2) ---
3-Nitrotoluene --- 0.00015(2) 0.003(2) ---
4-Amino-2,6-dinitrotoluene 160 N --- --- ---
4-Nitrotoluene 40 C 0.0021(2) 0.041(2) ---
HMX 3,900 N --- --- ---
Nitrobenzene 39 N 0.0012 0.023 90
Nitrocellulose --- --- --- ---
Nitroglycerin 7.8 N --- --- ---
Nitroguanidine --- --- --- ---
RDX 5.8 C --- --- ---
Tetryl 310 N --- --- ---
Inorganics (mg/kg)
Aluminum 78,000 N 8.3(2) 170(2) 7,090,000
Antimony 31 N 0.66 13 ---
Arsenic 0.43 C 0.0013 0.026 769
Barium 16,000 N 300 6,000 709,000
Beryllium 160 N 58 1,200 1,380
Cadmium 39(5) N 1.4(5) 27(5) 1,843
Calcium --- --- --- ---
Chromium 120,000 N 9.9E+07 2.0E+09 276
Cobalt --- N 0.17(2) 3.3(2) 1,180
Copper 3,100 N 530 11,000 ---
Iron 55,000 N --- --- ---
Lead 400(6) --- --- ---
Magnesium --- --- --- ---
Manganese 1,600(7) N 48(7) 950(7) 70,900
Mercury 23(8) N 0.1(2) 2.1(2) 2.9
Nickel 1,600 N 14(2) 280(2) ---
Potassium --- --- --- ---
Selenium 390 N 0.95 19 ---
Silver 390 N 1.6 31 ---
Sodium --- --- --- ---
Thallium 5.5 N 0.18 3.6 ---
Vanadium 78 N 37 730 ---
Zinc 23,000 N 680 14,000 ---
Miscellaneous Parameters (mg/kg)
Cyanide 1,600(9) N 7.4 150 ---
Hexavalent chromium 230 N 2.1 42 276
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EPA SSL(2)

Chemical Residential Soil to GW Soil to GW Soil to Air
Soil DAF=1 DAF=20

EPA Region 3 RBC(1)

1  EPA, 2007a.
2  EPA, 2007b.
3  Value is for 1,3-dichloropropene.
4  Value is for biphenyl.
5  Based on oral reference dose for water.
6  Office of Solid Waste and Emergency Response soil screening level (EPA, 1994b)
7  Based on oral reference dose for nonfood.
8  Value is for mercuric chloride.
9  Value is for free cyanide.

---:  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.
N - Noncarcinogen.
RBC - Risk-based concentration.
SSL - Soil screening level.
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Chemical
Volatile Organics (µg/L)
1,1,1-Trichloroethane 9,100 N
1,1,2,2-Tetrachloroethane 0.053 C
1,1,2-Trichloroethane 0.19 C
1,1,2-Trichlorotrifluoroethane 59,000 N
1,1-Dichloroethane 900 N
1,1-Dichloroethene 350 N
1,2,4-Trichlorobenzene 61 N
1,2-Dibromo-3-chloropropane 0.0002 C
1,2-Dibromoethane 0.0053 C
1,2-Dichlorobenzene 270 N
1,2-Dichloroethane 0.12 C
1,2-Dichloropropane 0.26 C
1,3-Dichlorobenzene 18 N
1,4-Dichlorobenzene 0.28 C
2-Butanone 7,000 N
2-Hexanone ---
4-Methyl-2-pentanone 6,300 N
Acetone 5,500 N
Benzene 0.34 C
Bromodichloromethane 0.17 C
Bromoform 8.5 C
Bromomethane 8.5 N
Carbon disulfide 1,000 N
Carbon tetrachloride 0.16 C
Chlorobenzene 90 N
Chlorodibromomethane 0.13 C
Chloroethane 3.6 C
Chloroform 0.15 C
Chloromethane 190 N
cis-1,2-Dichloroethene 61 N
cis-1,3-Dichloropropene 0.44(2) C
Cyclohexane 12,000 N
Dichlorodifluoromethane 350 N
Ethylbenzene 1,300 N
Fluorotrichloromethane 1,300 N
Isopropylbenzene 660 N
Methyl acetate 6,100 N
Methyl tert-butyl ether 2.6 C
Methylcyclohexane 6,300 N
Methylene chloride 4.1 C
Styrene 1,600 N

EPA Region 3 Tap 
Water RBC(1)
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Chemical
EPA Region 3 Tap 

Water RBC(1)

Volatile Organics (µg/L) (Continued)
Tetrachloroethene 0.1 C
Toluene 2,300 N
Total Xylenes 210 N
trans-1,2-Dichloroethene 110 N
trans-1,3-Dichloropropene 0.44(2) C
Trichloroethene 0.026 C
Vinyl chloride 0.015 C
Semivolatile Organics (µg/L)
1,1-Biphenyl 300(3) N
2,2'-Oxybis(1-chloropropane) 0.26 C
2,4,5-Trichlorophenol 3,700 N
2,4,6-Trichlorophenol 6.1 C
2,4-Dichlorophenol 110 N
2,4-Dimethylphenol 730 N
2,4-Dinitrophenol 73 N
2,4-Dinitrotoluene 73 N
2,6-Dinitrotoluene 37 N
2-Chloronaphthalene 490 N
2-Chlorophenol 30 N
2-Methylnaphthalene 24 N
2-Methylphenol 1,800 N
2-Nitroaniline ---
2-Nitrophenol ---
3,3'-Dichlorobenzidine 0.15 C
3-Nitroaniline ---
4,6-Dinitro-2-methylphenol ---
4-Bromophenyl phenyl ether ---
4-Chloro-3-methylphenol ---
4-Chloroaniline 150 N
4-Chlorophenyl phenyl ether ---
4-Methylphenol 180 N
4-Nitroaniline ---
4-Nitrophenol ---
Acenaphthene 370 N
Acenaphthylene ---
Acetophenone 610 N
Anthracene 1,800 N
Atrazine 0.3 C
Benzaldehyde 3,700 N
Benzo(a)anthracene 0.03 C
Benzo(a)pyrene 0.003 C
Benzo(b)fluoranthene 0.03 C
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Chemical
EPA Region 3 Tap 

Water RBC(1)

Semivolatile Organics (µg/L) (continued)
Benzo(g,h,i)perylene ---
Benzo(k)fluoranthene 0.3 C
Bis(2-chloroethoxy)methane ---
Bis(2-chloroethyl)ether 0.0096 C
Bis(2-ethylhexyl)phthalate 4.8 C
Butyl benzyl phthalate 7,300 N
Caprolactam 18,000 N
Carbazole 3.3 C
Chrysene 3 C
Di-n-butyl phthalate 3,700 N
Di-n-octyl phthalate ---
Dibenzo(a,h)anthracene 0.003 C
Dibenzofuran 37 N
Diethyl phthalate 29,000 N
Dimethyl phthalate ---
Fluoranthene 1,500 N
Fluorene 240 N
Hexachlorobenzene 0.042 C
Hexachlorobutadiene 0.86 C
Hexachlorocyclopentadiene 220 N
Hexachloroethane 4.8 C
Indeno(1,2,3-cd)pyrene 0.03 C
Isophorone 70 C
N-Nitroso-di-n-propylamine 0.0096 C
N-Nitrosodiphenylamine 14 C
Naphthalene 6.5 N
Nitrobenzene 3.5 N
Pentachlorophenol 0.56 C
Phenanthrene ---
Phenol 11,000 N
Pyrene 180 N
Explosives (µg/L)
1,3,5-Trinitrobenzene 1,100 N
1,3-Dinitrobenzene 3.7 N
2,4,6-Trinitrotoluene 2.2 C
2,4-Dinitrotoluene 73 N
2,6-Dinitrotoluene 37 N
2-Amino-4,6-dinitrotoluene 73 N
2-Nitrotoluene 61 N
3-Nitrotoluene ---
4-Amino-2,6-dinitrotoluene 73 N
4-Nitrotoluene 4.2 C
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Chemical
EPA Region 3 Tap 

Water RBC(1)

Explosives (µg/L)
HMX 1,800 N
Nitrobenzene 3.5 N
Nitrocellulose ---
Nitroglycerin 3.7 N
Nitroguanidine ---
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(4) N
Calcium ---
Chromium 55,000 N
Cobalt ---
Copper 1,500 N
Iron 26,000 N
Lead 15(5)

Magnesium ---
Manganese 730(6) N
Mercury 11(7) N
Nickel 730 N
Potassium ---
Selenium 180 N
Silver 180 N
Sodium ---
Thallium 2.6 N
Vanadium 37 N
Zinc 11,000 N
Miscellaneous Parameters (µg/L)
Cyanide 730(8) N
Hexavalent chromium 110 N

1  EPA, 2007a.
2  Value is for 1,3-dichloropropene.
3  Value is for biphenyl.
4  Based on the oral reference dose for water.
5  Action level under Safe Drinking Water Act.
6  Based on the oral reference dose for nonfood.
7  Value is for mercuric chloride.
8  Value is for free cyanide.
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Chemical
EPA Region 3 Tap 

Water RBC(1)

---:  No screening level available.  If detected, a 
      surrogate value will be used, if appropriate.
C - Carcinogen.
EPA - United States Environmental Protection Agency.
N - Noncarcinogen.
RBC - Risk-based concentration.
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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
Semivolatile Organics (µg/kg)
1,1-Biphenyl --- ---
2,2'-Oxybis(1-chloropropane) --- ---
2,4,5-Trichlorophenol 100 BTAG
2,4,6-Trichlorophenol 100 BTAG
2,4-Dichlorophenol 100 BTAG
2,4-Dimethylphenol 100 BTAG
2,4-Dinitrophenol 100(5) BTAG
2,4-Dinitrotoluene --- ---
2,6-Dinitrotoluene --- ---
2-Chloronaphthalene --- ---
2-Chlorophenol 100 BTAG
2-Methylnaphthalene 29000 SSL (EPA, 2007d)
2-Methylphenol 100 BTAG
2-Nitroaniline --- ---
2-Nitrophenol --- ---
3,3'-Dichlorobenzidine --- ---
3-Nitroaniline --- ---
4,6-Dinitro-2-methylphenol --- ---
4-Bromophenyl phenyl ether --- ---
4-Chloro-3-methylphenol --- ---
4-Chloroaniline --- ---
4-Chlorophenyl phenyl ether --- ---
4-Methylphenol 100 BTAG
4-Nitroaniline --- ---
4-Nitrophenol 100 BTAG
Acenaphthene 29000 SSL (EPA, 2007d)
Acenaphthylene 29000 SSL (EPA, 2007d)
Acetophenone --- ---
Anthracene 29000 SSL (EPA, 2007d)
Atrazine --- ---
Benzaldehyde --- ---
Benzo(a)anthracene 1100 SSL (EPA, 2007d)
Benzo(a)pyrene 1100 SSL (EPA, 2007d)
Benzo(b)fluoranthene 1100 SSL (EPA, 2007d)
Benzo(g,h,i)perylene 1100 SSL (EPA, 2007d)
Benzo(k)fluoranthene 1100 SSL (EPA, 2007d)
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Chemical Screening Value Source
Semivolatile Organics (µg/kg) (continued)
Bis(2-chloroethoxy)methane --- ---
Bis(2-chloroethyl)ether --- ---
Bis(2-ethylhexyl)phthalate --- ---
Butyl benzyl phthalate --- ---
Caprolactam --- ---
Carbazole --- ---
Chrysene 1100 SSL (EPA, 2007d)
Di-n-butyl phthalate --- ---
Di-n-octyl phthalate --- ---
Dibenzo(a,h)anthracene 1100 SSL (EPA, 2007d)
Dibenzofuran --- ---
Diethyl phthalate --- ---
Dimethyl phthalate --- ---
Fluoranthene 29000 SSL (EPA, 2007d)
Fluorene 29000 SSL (EPA, 2007d)
Hexachlorobenzene --- ---
Hexachlorobutadiene --- ---
Hexachlorocyclopentadiene --- ---
Hexachloroethane --- ---
Indeno(1,2,3-cd)pyrene 1100 SSL (EPA, 2007d)
Isophorone --- ---
N-Nitroso-di-n-propylamine --- ---
N-Nitrosodiphenylamine --- ---
Naphthalene 29000 SSL (EPA, 2007d)
Nitrobenzene --- ---
Pentachlorophenol 2100 SSL (EPA, 2007c)
Phenanthrene 29000 SSL (EPA, 2007d)
Phenol 100 BTAG
Pyrene 1100 SSL (EPA, 2007d)
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 --- ---
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Chemical Screening Value Source
Explosives (mg/kg) (continued)
Nitroglycerin --- ---
Nitroguanidine --- ---
RDX --- ---
Tetryl --- ---
Inorganics (mg/kg)
Aluminum ---(6) SSL (EPA, 2003b)
Antimony 0.27 SSL (EPA, 2005a)
Arsenic 18 SSL (EPA, 2005b)
Barium 330 SSL (EPA, 2005c)
Beryllium 21 SSL (EPA, 2005d)
Cadmium 0.36 SSL (EPA, 2005e)
Calcium --- ---
Chromium 26 SSL (EPA, 2005f)
Cobalt 13 SSL (EPA, 2005g)
Copper 28 SSL (EPA, 2007e)
Iron ---(7) SSL (EPA, 2003c)
Lead 11 SSL (EPA, 2005h)
Magnesium --- ---
Manganese 220 SSL (EPA, 2007f)
Mercury 0.058 BTAG
Nickel 38 SSL (EPA, 2007g)
Potassium --- ---
Selenium 0.52 SSL (EPA, 2007h)
Silver 4.2 SSL (EPA, 2006c)
Sodium --- ---
Thallium 0.001 BTAG
Vanadium 7.8 SSL (EPA, 2005i)
Zinc 46 SSL (EPA, 2007i)
Miscellaneous Parameters (mg/kg)
Cyanide 0.005 BTAG
Hexavalent chromium --- ---

1  Value is for trichloroethane.
2  Value is for tetrachloroethane.
3  Value is for trichlorobenzene.
4  Value is for dichloropropene.
5  Value is for dinitrophenol.
6  Potential for ecological risk only if soil pH is less than 5.5.
7  Potential for ecological risk only is low if soil pH is between 5 and 8.
---:  No screening level available.
SSL:  U.S. Environmental Protection Agency (EPA) Ecological Soil Screening Level
BTAG:  EPA Region 3 Biological Technical Assistance Group screening level 
            (EPA, 1995)
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Chemical
EPA Region 3 BTAG Freshwater 

Screening Benchmark
Volatile Organics (µg/L)
1,1,1-Trichloroethane 11
1,1,2,2-Tetrachloroethane 610
1,1,2-Trichloroethane 1,200
1,1,2-Trichlorotrifluoroethane ---
1,1-Dichloroethane 47
1,1-Dichloroethene 25
1,2,4-Trichlorobenzene 24
1,2-Dibromo-3-chloropropane ---
1,2-Dibromoethane ---
1,2-Dichlorobenzene 0.7
1,2-Dichloroethane 100
1,2-Dichloropropane ---
1,3-Dichlorobenzene 150
1,4-Dichlorobenzene 26
2-Butanone 14,000
2-Hexanone 99
4-Methyl-2-pentanone 170
Acetone 1,500
Benzene 370
Bromodichloromethane ---
Bromoform 320
Bromomethane ---
Carbon disulfide 0.92
Carbon tetrachloride 13.3
Chlorobenzene 1.3
Chlorodibromomethane ---
Chloroethane ---
Chloroform 1.8
Chloromethane ---
cis-1,2-Dichloroethene 590(1)

cis-1,3-Dichloropropene 0.055(2)

Cyclohexane ---
Dichlorodifluoromethane ---
Ethylbenzene 90
Fluorotrichloromethane ---
Isopropylbenzene 2.6
Methyl acetate ---
Methyl tert-butyl ether 11,070
Methylcyclohexane ---
Methylene chloride 98.1
Styrene 72
Tetrachloroethene 111
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Chemical
EPA Region 3 BTAG Freshwater 

Screening Benchmark
Volatile Organics (µg/L) (continued)
Toluene 2
Total Xylenes 13
trans-1,2-Dichloroethene 970
trans-1,3-Dichloropropene 0.055(2)

Trichloroethene 21
Vinyl chloride 930
Semivolatile Organics (µg/L)
1,1-Biphenyl 14
2,2'-Oxybis(1-chloropropane) ---
2,4,5-Trichlorophenol ---
2,4,6-Trichlorophenol 4.9
2,4-Dichlorophenol 11
2,4-Dimethylphenol ---
2,4-Dinitrophenol ---
2,4-Dinitrotoluene 44
2,6-Dinitrotoluene 81
2-Chloronaphthalene ---
2-Chlorophenol 24
2-Methylnaphthalene 4.7
2-Methylphenol 13
2-Nitroaniline ---
2-Nitrophenol 1,920
3,3'-Dichlorobenzidine 4.5
3-Nitroaniline ---
4,6-Dinitro-2-methylphenol ---
4-Bromophenyl phenyl ether 1.5
4-Chloro-3-methylphenol ---
4-Chloroaniline 232
4-Chlorophenyl phenyl ether ---
4-Methylphenol 543
4-Nitroaniline ---
4-Nitrophenol 60
Acenaphthene 5.8
Acenaphthylene ---
Acetophenone ---
Anthracene 0.012
Atrazine 1.8
Benzaldehyde ---
Benzo(a)anthracene 0.018
Benzo(a)pyrene 0.015
Benzo(b)fluoranthene ---
Benzo(g,h,i)perylene ---
Benzo(k)fluoranthene ---
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Chemical
EPA Region 3 BTAG Freshwater 

Screening Benchmark
Semivolatile Organics (µg/L) (continued)
Bis(2-chloroethoxy)methane ---
Bis(2-chloroethyl)ether ---
Bis(2-ethylhexyl)phthalate 16
Butyl benzyl phthalate 19
Caprolactam ---
Carbazole ---
Chrysene ---
Di-n-butyl phthalate 19
Di-n-octyl phthalate 22
Dibenzo(a,h)anthracene ---
Dibenzofuran 3.7
Diethyl phthalate 210
Dimethyl phthalate ---
Fluoranthene 0.04
Fluorene 3
Hexachlorobenzene 0.0003
Hexachlorobutadiene 1.3
Hexachlorocyclopentadiene ---
Hexachloroethane 12
Indeno(1,2,3-cd)pyrene ---
Isophorone ---
N-Nitroso-di-n-propylamine ---
N-Nitrosodiphenylamine 210
Naphthalene 1.1
Nitrobenzene ---
Pentachlorophenol 0.5
Phenanthrene 0.4
Phenol 4
Pyrene 0.025
Explosives (µg/L)
1,3,5-Trinitrobenzene ---
1,3-Dinitrobenzene ---
2,4,6-Trinitrotoluene 100
2,4-Dinitrotoluene 44
2,6-Dinitrotoluene 81
2-Amino-4,6-dinitrotoluene 1,480
2-Nitrotoluene ---
3-Nitrotoluene 750
4-Amino-2,6-dinitrotoluene ---
4-Nitrotoluene 1,900
HMX 150
Nitrobenzene ---
Nitrocellulose ---
Nitroglycerin 138
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Chemical
EPA Region 3 BTAG Freshwater 

Screening Benchmark
Explosives (µg/L) (Continued)
Nitroguanidine ---
RDX 360
Tetryl ---
Inorganics (µg/L)
Aluminum 87
Antimony 30
Arsenic 5
Barium 4
Beryllium 0.66
Cadmium 0.25(3)

Calcium 116,000
Chromium 85(3)(4)

Cobalt 23
Copper 9(3)

Iron 300
Lead 2.5(3)

Magnesium 82,000
Manganese 120
Mercury 0.026
Nickel 52(3)

Potassium 53,000
Selenium 1
Silver 3.2(3)

Sodium 680,000
Thallium 0.8
Vanadium 20
Zinc 120(3)

Miscellaneous Parameters (µg/L)
Cyanide 5
Hexavalent chromium 11(3)

Source:  United States Environmental Protection Agency (EPA), 2006a.

1  Value is for 1,2-dichloroethene.
2  Value is for 1,3-dichloropropene.
3  Based on hardness of 100 mg/L.
4  Value is for total chromium.

---:  No screening level available.
BTAG - Biological Technical Assistance Group.



TABLE 3-6

ECOLOGICAL SCREENING CRITERIA -  SEDIMENT
SITE 36 - CLOSED LANDFILL AND SITE 38 - RUM POINT LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
PAGE 1 OF 4

Chemical
EPA Region 3 BTAG Freshwater 
Sediment Screening Benchmark

Volatile Organics (µg/kg)
1,1,1-Trichloroethane 30.2
1,1,2,2-Tetrachloroethane 1,360
1,1,2-Trichloroethane 1,240
1,1,2-Trichlorotrifluoroethane ---
1,1-Dichloroethane ---
1,1-Dichloroethene 31
1,2,4-Trichlorobenzene 2,100
1,2-Dibromo-3-chloropropane ---
1,2-Dibromoethane ---
1,2-Dichlorobenzene 16.5
1,2-Dichloroethane ---
1,2-Dichloropropane ---
1,3-Dichlorobenzene 4,430
1,4-Dichlorobenzene 599
2-Butanone ---
2-Hexanone ---
4-Methyl-2-pentanone ---
Acetone ---
Benzene ---
Bromodichloromethane ---
Bromoform 654
Bromomethane ---
Carbon disulfide 0.851
Carbon tetrachloride 64.2
Chlorobenzene 8.42
Chlorodibromomethane ---
Chloroethane ---
Chloroform ---
Chloromethane ---
cis-1,2-Dichloroethene ---
cis-1,3-Dichloropropene 0.0509(1)

Cyclohexane ---
Dichlorodifluoromethane ---
Ethylbenzene 1,100
Fluorotrichloromethane ---
Isopropylbenzene 86
Methyl acetate ---
Methyl tert-butyl ether ---
Methylcyclohexane ---
Methylene chloride ---
Styrene 559
Tetrachloroethene 468



TABLE 3-6

ECOLOGICAL SCREENING CRITERIA -  SEDIMENT
SITE 36 - CLOSED LANDFILL AND SITE 38 - RUM POINT LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
PAGE 2 OF 4

Chemical
EPA Region 3 BTAG Freshwater 
Sediment Screening Benchmark

Volatile Organics (µg/kg) (continued)
Toluene ---
Total Xylenes 25.2(2)

trans-1,2-Dichloroethene 1,050
trans-1,3-Dichloropropene 0.0509(1)

Trichloroethene 96.9
Vinyl chloride ---
Semivolatile Organics (µg/kg)
1,1-Biphenyl 1,220
2,2'-Oxybis(1-chloropropane) ---
2,4,5-Trichlorophenol ---
2,4,6-Trichlorophenol 213
2,4-Dichlorophenol 117
2,4-Dimethylphenol 29
2,4-Dinitrophenol ---
2,4-Dinitrotoluene 41.6
2,6-Dinitrotoluene ---
2-Chloronaphthalene ---
2-Chlorophenol 31.2
2-Methylnaphthalene 20.2
2-Methylphenol ---
2-Nitroaniline ---
2-Nitrophenol ---
3,3'-Dichlorobenzidine 127
3-Nitroaniline ---
4,6-Dinitro-2-methylphenol ---
4-Bromophenyl phenyl ether 1,230
4-Chloro-3-methylphenol ---
4-Chloroaniline ---
4-Chlorophenyl phenyl ether ---
4-Methylphenol 670
4-Nitroaniline ---
4-Nitrophenol ---
Acenaphthene 6.7
Acenaphthylene 5.9
Acetophenone ---
Anthracene 57.2
Atrazine 6.62
Benzaldehyde ---
Benzo(a)anthracene 108
Benzo(a)pyrene 150
Benzo(b)fluoranthene 27.2(3)

Benzo(g,h,i)perylene 170
Benzo(k)fluoranthene 240



TABLE 3-6

ECOLOGICAL SCREENING CRITERIA -  SEDIMENT
SITE 36 - CLOSED LANDFILL AND SITE 38 - RUM POINT LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
PAGE 3 OF 4

Chemical
EPA Region 3 BTAG Freshwater 
Sediment Screening Benchmark

Semivolatile Organics (µg/kg) (continued)
Bis(2-chloroethoxy)methane ---
Bis(2-chloroethyl)ether ---
Bis(2-ethylhexyl)phthalate 180
Butyl benzyl phthalate 10,900
Caprolactam ---
Carbazole ---
Chrysene 166
Di-n-butyl phthalate 6,470
Di-n-octyl phthalate ---
Dibenzo(a,h)anthracene 33
Dibenzofuran 415
Diethyl phthalate 603
Dimethyl phthalate ---
Fluoranthene 423
Fluorene 77.4
Hexachlorobenzene 20
Hexachlorobutadiene ---
Hexachlorocyclopentadiene ---
Hexachloroethane 1,027
Indeno(1,2,3-cd)pyrene 17
Isophorone ---
N-Nitroso-di-n-propylamine ---
N-Nitrosodiphenylamine 2,680
Naphthalene 176
Nitrobenzene ---
Pentachlorophenol 504
Phenanthrene 204
Phenol 420
Pyrene 195
Explosives (mg/kg)
1,3,5-Trinitrobenzene ---
1,3-Dinitrobenzene ---
2,4,6-Trinitrotoluene 0.092
2,4-Dinitrotoluene 0.0416
2,6-Dinitrotoluene ---
2-Amino-4,6-dinitrotoluene ---
2-Nitrotoluene ---
3-Nitrotoluene ---
4-Amino-2,6-dinitrotoluene ---
4-Nitrotoluene 4.06
HMX ---
Nitrobenzene ---
Nitrocellulose ---



TABLE 3-6

ECOLOGICAL SCREENING CRITERIA -  SEDIMENT
SITE 36 - CLOSED LANDFILL AND SITE 38 - RUM POINT LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
PAGE 4 OF 4

Chemical
EPA Region 3 BTAG Freshwater 
Sediment Screening Benchmark

Explosives (mg/kg) (Continued)
Nitroglycerin ---
Nitroguanidine ---
RDX 0.013
Tetryl ---
Inorganics (mg/kg)
Aluminum ---
Antimony 2
Arsenic 9.8
Barium ---
Beryllium ---
Cadmium 0.99
Calcium ---
Chromium 43.4
Cobalt 50
Copper 31.6
Iron 20,000
Lead 35.8
Magnesium ---
Manganese 460
Mercury 0.18
Nickel 22.7
Potassium ---
Selenium 2
Silver 1
Sodium ---
Thallium ---
Vanadium ---
Zinc 121
Miscellaneous Parameters (mg/kg)
Cyanide 0.1(4)

Hexavalent chromium ---

Source:  United States Environmental Protection Agency (EPA), 2006b.

1  Value is for 1,3-dichloropropene.
2  Value is for m-xylene.
3  Value is for benzo(b+k)fluoranthene.
4  Value is for free cyanide.

---:  No screening level available.
BTAG - Biological Technical Assistance Group.



4.0  SITE SCREENING PROCESS RESULTS 

4.1 BACKGROUND 

Site 36 – Closed Landfill is located in the western portion of Stump Neck Annex along Roach Road 

adjacent to Chickamuxen Creek.  The landfill was used from 1972 to 1974 and has been inactive since 

that time.  The fill was believed to contain metal casings such as mines, bombs, and torpedoes.  The 

contents were reportedly certified inert and did not contain any explosives or chemicals when buried.  

Subsequent anecdotal information from personnel who formerly worked in Building 2010, which is located 

northeast of the landfill, indicated that disassembled metal parts were disposed in the water across Roach 

Road from Building 2010. 

 

Prior to the SSP investigation, no environmental sampling had been conducted at Site 36.  The site was 

identified in the Initial Assessment Study (IAS) (Hart, 1983).  A site visit during the IAS indicated the 

presence of small metal parts in the surface soil.  A geophysical survey was conducted during a site 

screening investigation (SSI) in 2002 (TtNUS, 2003).  The survey results identified anomalies throughout 

the area of the suspected landfill indicating that waste may have been disposed at the site.  Field 

observations also indicated surface debris scattered along the shoreline of Chickamuxen Creek.  

Because of the extent of the site and the potential for contamination, additional investigation of the site 

was recommended.  Materials observed during an April 2003 site visit included tires, empty 55-gallon 

drums, a large cube-shaped tank, a part from an airplane, and a large item that appeared to be farm 

machinery. 

 

4.2 SITE CHARACTERISTICS 

4.2.1 Topography and Surface Features 

As illustrated on Figure 4-1, the site is relatively flat and slopes gradually to the west from Roach Road to 

Chickamuxen Creek.  The landfill covers an area of approximately 1 to 2 acres.  The surface of the site is 

mostly covered with grasses and brushy vegetation, which becomes very dense near the shoreline.  

Some small and large trees are present. 

 

Figure 4-2 shows photographs of the site near the shoreline of Chickamuxen Creek. 
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4.2.2 Surface Water 

Chickamuxen Creek is adjacent to the northern, western, and eastern boundaries of the site.  

Precipitation either infiltrates into the soil or runs off into the creek.  There are no obvious drainage 

channels at the site. 

 

4.2.3 Geology/Soils 

Logs from soil borings for the monitoring wells installed at the site indicate that shallow geologic materials 

consist of fill (e.g., wood fragments) mixed with sand, silt, clay, and gravel.  The material beneath the fill 

consists of peat and river mud underlain by sand.  The peat and river mud most likely correspond to 

former creek sediments present before the area was filled.  Soil boring logs are provided in Appendix A. 

 

4.2.4 Hydrogeology 

The shallow groundwater beneath the site is unconfined and was encountered at a depth of 

approximately 4 feet bgs.  The groundwater flows toward Chickamuxen Creek.  A groundwater level 

measurement sheet is provided in Appendix A. 

 

4.3 FIELD INVESTIGATIONS AND RESULTS 

During the 2005 investigation, surface soil samples were collected.  Soil borings were converted into 

monitoring wells, and shallow groundwater samples were collected.  Surface water and sediment 

samples were collected from Chickamuxen Creek.  Sediment pore water samples were also collected.  

The samples and analyses are summarized in Table 4-1.   

 

During the 2007 investigation, sediment samples were collected from Chickamuxen Creek.  The samples 

and analyses are summarized in Table 4-2. 

 

Sample log sheets are provided in Appendix A.  Summaries of positive results for surface soil, 

groundwater, surface water, sediment, and sediment pore water samples are provided in Tables 4-3 

through 4-7, respectively.  All analytical data are provided in Appendix B.  Sample locations are shown on 

Figure 4-1. 

 

4.3.1 Soil Boring and Monitoring Well Installation 

During the 2005 investigation, two soil borings were installed in the landfill area to depths of 

approximately 14 ft bgs using hollow-stem auger drilling.  Monitoring wells S36MW001 and S36MW002 

were installed in these borings with screened intervals of 4 to 14 feet bgs.  One soil boring was installed 
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upgradient of the landfill to a depth of approximately 18 feet bgs.  Monitoring well S36MW003 was 

installed in this boring with a screened interval of 8 to 18 feet bgs. 

 

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

equipped with stick-up protective 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 Sampling 

During the 2005 investigation, surface soil samples were collected from six locations (S36SS001 through 

S36SS006) across the site from depths of 0 to 1 foot bgs.  A field duplicate sample was collected at 

location S36SS001. 

 

Several VOCs, many SVOCs (mostly PAHs), one explosive (nitrocellulose), and many metals were 

detected in surface soil samples (Table 4-3).  Cyanide and hexavalent chromium were not detected. 

 

No surface soil samples were collected during the 2007 investigation. 

 

4.3.3 Groundwater Sampling 

During the 2005 investigation, shallow groundwater samples were collected at monitoring wells installed 

within the landfill (S36MW001 and S236MW002) and at an upgradient location (S36MW003).  A field 

duplicate sample was collected at S36MW001. 

 

Three VOCs (ethylbenzene, toluene, and trichloroethene), four SVOCs (4-methylphenol, acetophenone, 

benzaldehyde, and phenol), three explosives (2,6-dinitrotoluene, RDX, and tetryl), and several metals 

were detected in groundwater samples from these wells (Table 4-4).  Cyanide and hexavalent chromium 

were not detected. 

 

No groundwater samples were collected during the 2007 investigation. 

 

4.3.4 Surface Water Sampling 

During the 2005 investigation, surface water samples were collected from four locations in Chickamuxen 

Creek around the landfill perimeter (S36SW001 to S36SW004) and from two locations in Chickamuxen 
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Creek in a suspected disposal area across Roach Road from Building 2010 (S36SW005 and 

S36SW006).  A field duplicate sample was collected at location S36SW001. 

 

One VOC (methylene chloride), several metals, and cyanide were detected in surface water samples 

(Table 4-5).  SVOCs, explosives, and hexavalent chromium were not detected. 

 

No surface water samples were collected during the 2007 investigation. 

 

4.3.5 Sediment Sampling 

During the 2005 investigation, sediment samples were collected from the same locations as surface water 

samples (S36SD001 to S36SD006).  A field duplicate sample was collected at location S36SD001. 

 

Three VOCs (2-butanone, acetone, and trichlorofluoromethane), many PAHs, one explosive 

(nitroglycerin), several metals, and cyanide were detected in sediment samples (Table 4-6).  Hexavalent 

chromium was not detected. 

 

During the 2007 investigation, sediment samples were collected from Chickamuxen Creek at two 

locations upstream of the landfill (S36SD007 and S36SD008), five locations around the landfill 

(S36SD009 through S36SD013), and two locations downstream of the landfill (S36SD014 and 

S36SD015).  A field duplicate sample was collected at location S36SD012. 

 

Many PAHs were detected in samples collected around the landfill but were not detected upstream or 

downstream of the landfill.  Several metals were detected in all samples.  Cyanide was not detected.  

Analytical results are provided in Table 4-6. 

 

4.3.6 Sediment Pore Water Sampling 

During the 2005 investigation, sediment pore water samples were collected from four locations around 

the landfill perimeter (S36PW001 to S36PW004).  A field duplicate sample was collected at location 

S36PW001). 

 

One VOC (toluene), two SVOCs (4-methylphenol and acetophenone), four explosives 

(1,3,5-trinitrobenzene, 1,3-dinitrobenzene, 2,4,6-trinitrotoluene, and 4-nitrotoluene), and several metals 

were detected in pore water samples (Table 4-7).  Cyanide and hexavalent chromium were not detected. 

 

No pore water samples were collected during the 2007 investigation. 
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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. 

 

4.4.1 Surface Soil 

Table 4-8 is a summary of the surface soil data and includes 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 

table also compares maximum concentrations to representative basewide background concentrations 

and to human health risk screening criteria and summarizes COPC selection and rationale.  The COPCs 

for surface soil are benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene, and 

dibenzo(a,h)anthracene. 

 

The maximum concentration of one VOC (tetrachloroethene) and five SVOCs [benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and naphthalene] exceeded screening 

levels for migration from soil to groundwater.  None of these chemicals were detected in shallow 

groundwater; therefore, migration of organic chemicals from soil to groundwater is not considered to be 

problematic. 

 

The maximum concentrations of a few metals also exceeded screening levels for migration from soil to 

groundwater.  The maximum concentrations of cadmium and manganese exceeded these screening 

levels based on a dilution attenuation factor (DAF) of 1 but not for a DAF of 20, which is more appropriate 

for metals.  In addition, the maximum concentration of manganese was less than basewide background 

concentrations, and cadmium is not a COPC for groundwater, as discussed below.  The maximum 

concentrations of aluminum, arsenic, and cobalt exceeded these screening levels based on a DAF of 20; 

however, the concentrations were less than the basewide background concentrations.  Therefore, 

migration of metals from soil to groundwater is not considered to be problematic. 

 

4.4.2 Groundwater 

Table 4-9 is a summary of the 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 human health screening criteria 

and summarizes COPC selection and rationale.  The COPCs for shallow groundwater are trichloroethene, 

4-methylphenol, RDX, antimony, arsenic, barium, iron, and manganese. 
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4.4.3 Surface Water 

Table 4-10 is a summary of the surface water 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 human health screening criteria 

and summarizes COPC selection and rationale.  The COPCs for surface water are iron and manganese. 

 

4.4.4 Sediment 

Table 4-11 is a summary of the sediment 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 human health screening criteria 

and summarizes COPC selection and rationale.  The COPCs for sediment are benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, aluminum, 

antimony, arsenic, cadmium, iron, lead, manganese, mercury, and vanadium. 

 

4.4.5 Sediment Pore Water 

Table 4-12 is a summary of the sediment pore water data for unfiltered samples 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 human health screening 

criteria and summarizes COPC selection and rationale.  The COPCs for pore water are 

1,3-dinitrobenzene, arsenic, iron, manganese, nickel, and vanadium. 

 

4.4.6 Human Health Risk Evaluation 

Table 4-13 provides a human health risk evaluation for the COPCs discussed above for surface soil, 

shallow groundwater, surface water, sediment, and sediment pore water.  The total ILCR for each 

medium was estimated by dividing the maximum concentrations by the respective carcinogenic RBCs 

(based on residential exposure and a 1E-06 cancer risk) and adding the results for each COPC.  The total 

HQ for each medium was estimated by dividing the maximum concentrations by the respective 

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

evaluation conservatively assumes that shallow groundwater, surface water, and sediment pore water 

were used as sources of drinking water.  The evaluation also conservatively assumes residential 

exposure to surface soil and sediment in Chickamuxen Creek. 
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The estimated total cumulative ILCR is 7.6E-04, which is greater than the EPA acceptable risk range of 

1E-04 to 1E-06.  There are no unacceptable carcinogenic risks associated with exposure to surface soil 

or surface water.  The total ILCR for exposure to shallow groundwater is 5.2E-04, and the total ILCR for 

exposure to sediment pore water is 1.1E-04, which are both greater than the acceptable range.  The 

primary risk driver for both media is arsenic.  This evaluation conservatively assumed that shallow 

groundwater and sediment pore water would be used as sources of drinking water.  However, this 

assumption is very conservative, and the risk estimate for exposure to sediment pore water is biased 

high.  Although sediment pore water could be considered as shallow groundwater that is discharging into 

Chickamuxen Creek, it is highly unlikely that a water supply well would be installed in the creek.  The total 

ILCR for exposure to sediment is 1.1E-04.  The primary risk drivers are benzo(a)pyrene, 

benzo(b)fluoranthene, and arsenic.  The risk screening evaluation assumed that exposure to sediment 

would be the same as exposure to surface soil under a residential scenario.  However, this assumption is 

very conservative, and the risk estimate is biased high because there would be less exposure to sediment 

under a realistic residential exposure scenario.  The soil screening level RBCs are based on the ingestion 

and inhalation routes of exposure, which is a reasonable assumption; however, exposure to sediment 

under a more reasonable assumption would primarily be associated with dermal contact.  There are no 

screening levels available for dermal exposure. 

 

The total cumulative HI is 21, which is greater than the EPA threshold of 1.0.  Even when target organs 

effects are considered, the cumulative HI for several target organs is greater than 1.0.  Target organ HIs 

are greater than 1.0 for shallow groundwater, sediment pore water, and sediment.  Risk drivers for 

shallow groundwater are arsenic, iron, and manganese.  Risk drivers for pore water are iron and 

manganese.  The only risk driver for sediment is iron.  The risk estimates for exposure to sediment pore 

water and sediment are biased high for the reasons stated above. 

 

In summary, there are potential risks to human health associated with exposure to shallow groundwater 

under a residential exposure scenario.  Although the risk screening evaluation indicted potential risks 

from exposure to sediment pore water, the risk evaluation conservatively assumed the same exposure 

assumptions as for exposure to shallow groundwater.  It is highly unlikely that a water supply well would 

be installed in Chickamuxen Creek; therefore, the risk estimate for exposure to sediment pore water is 

biased high.  Although the risk screening evaluation indicated potential risks from exposure to sediment, 

the risk evaluation conservatively used the same exposure assumptions as for exposure to surface soil, 

and actual exposure to sediment would be less frequent.  Therefore, the risk estimate for exposure to 

sediment is biased high.  There are no unacceptable risks to human health from exposure to surface soil 

and surface water. 
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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, SVOCs, explosives, and metals could have been associated with the wastes that were disposed in 

the landfill and were detected in surface soil samples collected in the area.  Contaminants present in the 

waste would have been deposited in the immediate vicinity of disposal and could have migrated to 

groundwater, which may become sediment pore water, surface water, and sediment in Chickamuxen 

Creek.  Groundwater was not evaluated because ecological receptors would not be directly exposed to 

this medium.  However, exposure to surface water and sediment pore water were evaluated. 

 

4.5.1 Surface Soil 

4.5.1.1 Steps 1 and 2 – Preliminary Screening 

Table 4-14 is a summary of the Site 36 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 ecological screening levels 

and basewide background concentrations and summarizes COPC selection and rationale.  Ecological 

COPCs for surface soil include VOCs, SVOCs, an explosive, and metals.  The VOCs include acetone, 

isopropylbenzene, and methyl acetate.  The SVOCs include benzaldehyde and di-n-butyl phthalate.  The 

explosive is nitrocellulose.  The metals include cadmium, copper, lead, and zinc. 

 

4.5.1.2 Step 3A – Refinement of COPCs 

The methodology for refinement of COPCs is discussed in Section 3.4.5.  VOCs, SVOCs, an explosive, 

and metals were identified as preliminary COPCs for surface soil. 

 

Volatile Organic Compounds 

Three VOCs (acetone, isopropylbenzene, and methyl acetate) were initially selected as COPCs because 

they did not have screening levels.  The Region 3 BTAG screening levels for other VOCs range from 100 

to 300 micrograms per kilogram (µg/kg).  Acetone is a common laboratory contaminant, and its maximum 

detected concentration (170 µg/kg) is within the range of screening levels for the other VOCs.  All other 

acetone detections were 100 µg/kg or less, so impacts to plants and invertebrates from acetone are not 

expected.  Also, the maximum detected concentrations of the other two VOCs without screening levels 
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(isopropylbenzene and methyl acetate) were both 20 µg/kg, which is less than the range of screening 

levels for the other VOCs.  Therefore, impacts to plants and invertebrates from isopropylbenzene and 

methyl acetate are not expected. 

 

These VOCs are not considered to be bioaccumulative; therefore, impacts to wildlife are not expected. 

 

Semivolatile Organic Compounds 

Two SVOCs (benzaldehyde and di-n-butyl phthalate) were initially selected as COPCs because they do 

not have screening levels.  The maximum detected concentration of di-n-butyl phthalate (49 µg/kg) is 

much less than the Oak Ridge National Laboratory (ORNL) plant benchmark of 200,000 µg/kg 

(Efroymson et al., 1997a) or the ORNL earthworm benchmark for dimethyl phthalate of 200,000 µg/kg 

(Efroymson et al., 1997b).  Therefore, it is unlikely that plants or invertebrates are being significantly 

impacted from di-n-butyl phthalate in surface soil at the site.  No toxicity data were located for 

benzaldehyde, but it is not likely that the relatively low detected concentrations (58 to 98 µg/kg) would 

significantly impact plants or invertebrates. 

 

Explosives 

Nitrocellulose was initially selected as a COPC because a screening level is not available.  Although it is 

possible that nitrocellulose is related to site activities, nitrocellulose is typically considered to be a 

relatively inert compound, so it is unlikely to impact plants, invertebrates, or wildlife.  

 

Metals 

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

screening level.  The SSLs for cadmium (32 mg/kg for plants and 140 mg/kg for invertebrates) (EPA, 

2005e) are greater than the maximum detected concentration of cadmium (3.1 mg/kg).  Therefore, 

impacts to plants or invertebrates from cadmium in surface soil are not expected. 

 

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

screening level.  The plant and invertebrate SSLs for lead (EPA, 2005h) are 120 and 1,700 mg/kg, 

respectively.  One sample (S36SS006001) had a lead concentration of 178 mg/kg, which is greater than 

the plant SSL, but no samples had lead detections greater than the invertebrate SSL.  Therefore, slight 

impacts to plants are possible, but impacts to invertebrates are unlikely from lead in surface soil at the 

site. 
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Copper and zinc were initially selected as COPCs because they were detected at concentrations that 

exceeded their screening levels.  The ecological SSL values used as screening levels for these metals 

are based on risks to wildlife.  The lower of the SSLs for plants and invertebrates is 70 milligrams per 

kilogram (mg/kg) for copper and 120 mg/kg for zinc.  All detected concentrations of these metals are 

below these concentrations, so impacts to plants and invertebrates are unlikely. 

 

The screening levels for these metals are based on risks to plants and/or invertebrates.  There are no 

alternate guidelines available to evaluate potential risks to wildlife, and these metals are considered to be 

bioaccumulative.  Therefore, food-chain modeling was conducted to evaluate potential risks. 

 

4.5.2 Surface Water 

4.5.2.1 Steps 1 and 2 – Preliminary Screening 

Table 4-15 is a summary of the Site 36 surface water 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 ecological screening levels 

and summarizes COPC selection and rationale.  Ecological COPCs for surface water include one VOC 

(chloromethane), several metals (aluminum, barium, cadmium, iron, lead, and manganese), and cyanide. 

 

4.5.2.2 Step 3A – Refinement of COPCs 

The methodology for refinement of COPCs is discussed in Section 3.4.5.  One VOC, metals, and cyanide 

were identified as preliminary COPCs for surface water. 

 

Chloromethane was the only VOC initially selected as a COPC in surface water because it did not have a 

screening level.  EPA Region 4 has a chronic screening level of 5,500 micrograms per liter (µg/L) for 

chloromethane (EPA, 2001), which is much greater than the maximum detected concentration of 

0.89 µg/L.   Therefore, impacts to aquatic organisms from chloromethane in surface water at the site are 

unlikely.    

 

Six metals (aluminum, barium, cadmium, iron, lead, and manganese) were initially selected as COPCs 

because they were detected at concentrations that exceeded their respective screening levels.  The 

concentrations of the metals in several samples were greater than their respective screening levels, so 

impacts to aquatic organisms are possible.  Only unfiltered surface water samples were collected as part 

of the investigation.  Because the dissolved fraction of the metals is the bioavailable and potentially toxic 

fraction, there is uncertainty in comparing the concentrations of total metals to the screening levels.  

120705/P 4-10 CTO 5 



However, the samples had low turbidity and were described as clear, so the dissolved results may be 

similar to the total results.   

 

Cyanide was initially selected as a COPC because it was detected in one sample at a concentration 

(5.1 µg/L) that slightly exceeded its screening level of 5 µg/L.  The slight exceedance of the criteria in one 

sample is not likely to cause a significant impact to aquatic organisms. 

 

4.5.3 Sediment 

4.5.3.1 Steps 1 and 2 – Preliminary Screening 

Table 4-16 is a summary of the Site 36 sediment 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 ecological screening levels 

and summarizes COPC selection and rationale.  Ecological COPCs for sediment include VOCs, SVOCs 

(mostly PAHs), an explosive (nitroglycerin), metals, and cyanide.  The VOCs include 2-butanone, 

acetone, and trichlorofluoromethane.  The SVOCs include acenaphthylene, anthracene, benzaldehyde, 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, 

carbazole, chrysene, dibenzo(a,h)anthracene, fluoranthene, indeno(1,2,3-cd)pyrene, and pyrene.  The 

metals include aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium, copper, iron, lead, 

manganese, mercury, nickel, silver, vanadium, and zinc. 

 

4.5.3.2 Step 3A – Refinement of COPCs 

The methodology for refinement of COPCs is discussed in Section 3.4.5.  VOCs, SVOCs, nitroglycerin, 

metals, and cyanide were identified as preliminary COPCs for sediment. 

 

Volatile Organic Compounds 

Three VOCs were initially selected as COPCs because they did not have screening levels. Sediment 

benchmarks for two of the VOCs (acetone and 2-butanone) are available (Jones et al., 1997).  The 

maximum detected concentration of acetone (47 µg/kg) was greater than the sediment benchmark of 

8.7 µg/kg, but the benchmark has a footnote that indicates that acetone is polar nonionic organic 

compound, for which the equilibrium partitioning (EqP) model is likely to provide a conservative estimate 

of exposure (Jones et al., 1997).  Therefore, because the sediment benchmark for acetone is 

conservative and because acetone is a common laboratory contaminant and may not even be present in 

the sediment, impacts to sediment invertebrates from acetone in the sediment are unlikely.  The 

maximum detected concentration of 2-butanone (28 µg/kg) is much less than its sediment benchmark 
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(270 µg/kg) from Jones et al. (1997), which is also a conservative value.  Therefore, impacts to sediment 

invertebrates from 2-butanone are unlikely.  There is no sediment benchmark for trichlorofluoromethane, 

but almost all of the sediment benchmarks for other VOCs in Jones et al. (1997) are greater than the 

maximum trichlorofluoromethane detection of 3 µg/kg.  For these reasons, impacts to sediment 

invertebrates from trichlorofluoromethane are not likely. 

 

These VOCs are not considered to be bioaccumulative; therefore, impacts to piscivorous wildlife are not 

expected. 

 

Semivolatile Organic Compounds 

Twelve PAHs were initially selected as COPCs because they were detected at concentrations that 

exceeded their respective screening levels.  Total PAHs were evaluated instead of the individually 

detected PAHs because the toxicity of PAHs may be additive and there are sediment benchmarks for 

total PAHs.  The total PAH concentrations in four sediment samples [S36SD0010001 (1,640 µg/kg), 

S36SD0020001 (3,100 µg/kg), S36SD0030001 (11,000 µg/kg), and S36SD0110102 (2,033 µg/kg)] are 

greater than the Region 3 BTAG screening level for total PAHs (1,610 µg/kg).  The BTAG screening level 

is the threshold effect concentration (TEC) below which adverse effects are not expected to occur 

(MacDonald et al., 2000).  The corresponding higher-effects level is the probable effects concentration 

(PEC), which is the geometric mean of sediment values above which harmful effects on sediment-

dwelling organisms are expected to occur more often than not (MacDonald et al., 2000).  The PEC for 

total PAHs is 22,800 µg/kg.  All detected concentrations are less than the PEC.  Because total PAH 

concentrations at four sediment locations are greater than the TEC but less than the PEC, impacts to 

sediment invertebrates from PAHs are possible at these locations. 

 

Two SVOCs (benzaldehyde and carbazole) were initially selected as COPCs because they do not have 

screening levels.  Both chemicals had their maximum detected concentrations in sample S36SD0030001.  

Although impacts to sediment invertebrates from these chemicals cannot be determined because of the 

lack of toxicity data, any impacts are expected to be greater from the elevated concentrations of PAHs in 

that sample.  For that reason, benzaldehyde and carbazole will not be further evaluated for risks to 

sediment invertebrates. 

 

The PAHs detected are considered to be bioaccumulative, and there are no alternate guidelines available 

to evaluate risks to piscivorous wildlife.  Therefore, food-chain modeling was conducted to evaluate 

potential risks. 
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Explosives 

Nitroglycerin was initially selected as a COPC because it did not have a screening level.  However, the 

single detection of 0.55 mg/kg is unlikely to result in significant impacts to sediment invertebrates or 

piscivorous wildlife.     

 

Metals and Cyanide 

Several metals (antimony, arsenic, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, 

silver, and zinc) were initially selected as COPCs because they were detected at concentrations that 

exceeded their respective screening levels.  The screening levels were based on the TEC, as described 

above, or on a similar lower-effects level from other sources.  None of the detected concentrations of 

antimony, arsenic, chromium, copper, and zinc were greater than the PEC or other higher-effects level 

[effects range-median (ER-M) for antimony].  However, because concentrations of these metals are 

greater than the TEC, effects to sediment invertebrates are possible at the related sample locations.  At 

least one detected concentration of cadmium, lead, iron, manganese, mercury, and nickel was greater 

than the PEC or other higher-effects level [severe effects level (SEL) for iron and manganese and ER-M 

for silver]; therefore, effects to sediment invertebrates are likely at the related sample locations. 

 

In addition, aluminum, barium, beryllium, and vanadium were initially selected as COPCs because they 

did not have screening levels.  The maximum aluminum detection (30,700 mg/kg) is higher than the 

threshold effects level of 25,500 mg/kg as cited in Buckman (1999).  Concentrations of barium exceeded 

the apparent effects threshold (AET) (48 mg/kg) in several samples.  Concentrations of vanadium 

exceeded the marine AET (57 mg/kg) in several samples.  Therefore impacts to sediment invertebrates 

from aluminum, barium, and vanadium are possible at locations with concentrations exceeding these 

alternate criteria.  Finally, impacts from beryllium cannot be determined because of the lack of toxicity 

data.  However, the relatively low concentrations (0.25 to 0.38 mg/kg) are unlikely to cause significant 

impacts to benthic invertebrates. 

 

Many of these metals are considered to be bioaccumulative, and there are no alternate guidelines 

available to evaluate risks to piscivorous wildlife.  Therefore, food-chain modeling was conducted to 

evaluate potential risks. 

 

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

screening level (0.1 mg/kg).   Both detected concentrations of cyanide at the site (0.13 mg/kg and 

0.26 mg/kg) only slightly exceeded the screening level, which is based on free cyanide.  It is not likely that 

a significant portion of the cyanide at the site is free, so cyanide is unlikely to cause significant impacts to 

benthic invertebrates. 
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Cyanide is not considered to be bioaccumulative; therefore impacts to aquatic life are not expected. 

 

4.5.3.3 Acid Volatile Sulfides/Simultaneously Extracted Metals 

During the 2007 investigation, nine sediment samples (see Figure 4-1) were analyzed for AVS and SEM.  

AVS binds, on a molar basis, a number of cationic metals of environmental concern (cadmium, copper, 

lead, nickel, silver, and zinc) (EPA, 2005j).  In sediment samples where the AVS molar concentrations are 

greater than SEM molar concentrations, the SEM metals are not expected to be bioavailable or directly 

toxic to benthic invertebrates.  However, in sediment samples where the AVS molar concentrations are 

less than SEM molar concentrations, the SEM metals are not necessarily bioavailable or directly toxic to 

benthic invertebrates because other parameters such as TOC may reduce the bioavailability and toxicity 

of metals in the sediment.  Sediments that are anoxic typically have greater AVS concentrations than 

sediments that are well aerated.  The metals included in the SEM analysis at Site 36 included cadmium, 

copper, lead, nickel, and zinc.   

 

To account for the additional binding of metals to TOC, EPA (2005j) presents a model that was developed 

to normalize AVS and SEM to the fraction organic carbon (fOC) as follows: 

 

Organic carbon-normalized excess SEM = (ΣSEM-AVS)/fOC 

 

Where:   ΣSEM = the sum of the 1M HCl simultaneously extractable metals (µmol/g) 

  AVS = acid volatile sulfide (µmol/g) 

  fOC   = fraction organic carbon (unitless) 

 

EPA (2005j) states that when the (ΣSEM-AVS)/fOC) is less than 130 µmol/g, toxicity is not likely.  When it 

is between 130 and 3,000 µmol/g, toxicity is uncertain.  When it is greater than 3,000 µmol/g, toxicity is 

likely. 

 

Table 4-17 provides the organic carbon-normalized excess SEM concentrations for the nine samples.  

The values range from -383 µmol/g in sample S36SD0080102 to 24 µmol/g in sample S36SD0120102.  

None of the values are greater than the 130 µmol/g threshold.  This indicates that cadmium, copper, lead, 

nickel, and zinc would not be bioavailable in these sediment samples.  Although silver was not included in 

the SEM analysis in these samples, silver is not likely to be bioavailable.  EPA (2005j) indicates that in 

sediments with concentrations of AVS > 0, silver should pose a low risk of biological effects.  Therefore, 

benthic macroinvertebrates would not be expected to be affected by the detected concentrations of these 

metals in Chickamuxen Creek. 
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4.5.3.4 Benthic Macroinvertebrate Results 

During the 2007 investigation, sediment samples for chemical analysis and benthic invertebrate 

community analysis were collected from nine locations in Chickamuxen Creek to determine whether the 

concentrations of chemicals in the sediment were adversely impacting the benthic invertebrate 

community in the creek.  Figure 4-1 shows the locations of the samples.  Samples S36SD007 and 

S36SD008 were considered upstream reference samples, and samples S36SD014 and S36SD015 were 

considered downstream reference samples.  These locations were not adjacent to the site and do not 

appear to be impacted by site activities.  The following paragraphs briefly discuss the results of the 

benthic community analysis.  

 

Benthic macroinvertebrate analysis included removing the organisms from the sediment and identifying 

them to the lowest practical taxonomic level.  The following metrics were calculated from the data:  total 

number of organisms, total number of taxa, species diversity index, and biotic index. 

 

The Shannon Diversity Index (Shannon, 1948) was calculated to determine the overall diversity of the 

benthic macroinvertebrate population at each sampling location.  Diversity data are useful because they 

condense a substantial amount of data into a single value.  The Shannon Diversity Index was calculated 

using the following equation:   

 

( )( )[ ]∑= ii InPP  H'  

 

where: 

 

 H' = species diversity 

 Pi = The proportion, or relative abundance, of each individual species to the total (measures 

from 0 to 1) 

 

For most of the organisms collected, the laboratory assigned a tolerance value based on sensitivity to 

pollution.  The tolerance values are intended for the examination of the general level of pollution 

regardless of the source.  The North Carolina Biotic Index (Lenat, 1993) was generated as an average of 

the tolerance values weighed by individual abundance.  The North Carolina Biotic Index was calculated 

using the following equation: 

 

( )
N

TV* n  NCBI i∑=  
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where:  

 

 NCBI = North Carolina Biotic Index 

 ni = Number of individuals occurring in the ith taxa   

 TV = Tolerance Value assigned to the ith taxa   

 N = Total number of individuals in the sample 

 

Table 4-18 presents the results of the benthic community data, including a summary of the number of 

organisms in each sample, the number of taxa in each sample, the North Carolina Biotic Index, and the 

species diversity index.  The results are presented on Figures 4-3 through 4-6.   

 

As can be seen from the figures, the numbers of organisms and biotic index are similar between the site 

and reference samples.  There is variation in the data between each set of stations (site and reference), 

especially for the number of organisms.  This type of variation was expected, which is the reason four 

reference samples were collected.  The site stations generally had greater numbers of taxa and greater 

species diversity than the reference stations indicating that the benthic community was slightly more 

robust at the site locations. 

 

Another biotic or benthic index that could have been calculated was the Chesapeake Bay Benthic Index 

of Biotic Integrity (Versar, Inc., 2002).  This benthic index is a summary of 11 metrics, some of which were 

measured or calculated for Site 36.  These include species diversity index, species abundance, and 

tolerance score (which is based on the North Carolina Biotic Index).  It was determined that calculation of 

the Chesapeake Bay Benthic Index was not necessary because the other evaluations did not show 

significant impacts to the benthic community near the site. 

 

In summary, the benthic community does not appear to be impacted by chemicals in the sediment by 

Site 36.   

 

4.5.4 Sediment Pore Water 

4.5.4.1 Steps 1 and 2 – Preliminary Screening 

Table 4-19 is a summary of the Site 36 sediment pore water 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 ecological screening levels 

and summarizes COPC selection and rationale.  Ecological COPCs for sediment pore water include the 
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VOC toluene, the SVOC acetophenone, the explosives 1,3,5-trinitrobenzene and 1,3-dinitrobenzene, and 

several metals including aluminum, barium, cadmium, copper, iron, lead, manganese, and nickel. 

 

4.5.4.2 Step 3A – Refinement of COPCs 

The methodology for refinement of COPCs is discussed in Section 3.4.5.  One VOC, one SVOC, two 

explosives, and several metals were identified as preliminary COPCs for sediment pore water.  This Step 

3A evaluation will focus on potential impacts to sediment invertebrates because they are the receptors 

that would be exposed to sediment pore water. 

 

The VOC toluene was initially selected as a COPC because it was detected at a concentration that 

exceeded its screening level.  The source of the screening level is the Canadian Water Quality Guidelines 

as cited in the Region 3 BTAG screening level table (EPA, 2006a).  Another conservative value that is 

often used for screening is the Secondary Chronic Value (SCV) from Suter and Tsao (1996).  The SCV 

for toluene in that document is 9.8 µg/L, which is greater than the maximum toluene detection in the pore 

water samples (4 µg/L).  Therefore, impacts to sediment invertebrates from toluene in pore water are not 

expected. 

 

The SVOC acetophenone was initially selected as a COPC because it did not have a screening level.  

Aquatic toxicity data for this chemical were found in the Pesticide Action Network (PAN) Pesticides 

Database (PAN, 2005).  The average Lethal Concentration 50 (LC50) for fish presented in the Pesticides 

Database was 170,750 µg/L, and acetophenone was described as not acutely toxic.  Therefore, it is not 

likely that the single detection of 2 µg/L of acetophenone in pore water would impact sediment 

invertebrates. 

 

The explosives 1,3,5-trinitrobenzene and 1,3-dinitrobenzene were initially selected as COPCs because 

they did not have screening levels.  Secondary chronic values developed for these chemicals in Talmage, 

et al. (1999) are 11 µg/L for 1,3,5-trinitrobenzene and 20 µg/L for 1,3-dinitrobenzene.  The maximum 

detected concentrations for these chemicals (less than 1 µg/L) in the pore water samples are less than 

the chronic values, so impacts to sediment invertebrates are unlikely. 

 

The metals aluminum, barium, cadmium, copper, iron, lead, manganese, and nickel were detected in 

several of the unfiltered pore water samples at concentrations that exceeded their respective screening 

levels.  With the exception of lead, these metals (along with arsenic and mercury in one sample each) 

were detected in several filtered pore water samples at concentrations that exceeded their respective 

screening levels.  However, impacts to sediment invertebrates from these metals are not expected based 

on the results of the AVS/SEM analysis and benthic community study presented in Sections 4.5.3.3 and 

4.5.3.4, respectively. 
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4.5.5 Risks to Wildlife  

Food-chain modeling was conducted to evaluate potential risks to representative receptors from ingested 

doses of chemicals detected in surface soil and sediment that are known to bioaccumulate or biomagnify 

as designated in the EPA Region 3 BTAG Freshwater Screening Benchmarks (EPA, 2006b).  The 

supporting information for the food-chain model, including surrogate receptor profiles, toxicity reference 

values (TRVs), bioaccumulation factors (BAFs), exposure factors and calculations, and food-chain model 

equations, and calculations for each receptor are presented in Appendix D. 

 

Risk to terrestrial receptors as a result of exposure to COPCs in the surface soil and sediment was 

determined by estimating the chronic daily intake (CDI) and comparing the CDI to TRVs representing 

acceptable daily doses in mg/kg-day.  The TRVs were developed from no observed adverse effect levels 

(NOAELs) and lowest observable adverse effect levels (LOAELs) obtained from wildlife studies, when 

available.  The TRVs used in the food-chain model came from the ORNL Toxicological Benchmarks for 

Wildlife (Sample, et al., 1996), EPA ecological SSLs, and other sources as cited in Appendix D.   

 

Food-chain modeling was first conducted using maximum detected chemical concentrations and 

conservative exposure factors.  Surface soil food-chain model NOAEL EEQs (Table 4-20) were greater 

than 1.0 for cadmium (woodcock and shrew), copper (woodcock), lead (woodcock and shrew), and zinc 

(woodcock).  Sediment food-chain model NOAEL EEQs (Table 4-21) were greater than 1.0 for cadmium, 

chromium, copper, lead, mercury, nickel, and zinc for the heron and the raccoon. 

 

The average food chain scenario provides a less conservative evaluation of risk compared to the 

maximum (conservative) food chain scenario, but it is nevertheless conservative.  For example, the EEQs 

in Tables 4-22 and 4-23 still assume that birds and mammals derive 100 percent of their diet from Site 36.  

The woodcock, heron and raccoon, however, would undoubtedly derive only a small portion of their total 

diet from this area, and thus, the HQs for these representative receptors in Tables 4-22 and 4-23 are very 

conservative.  The extent to which birds represented by the woodcock would forage exclusively at the site 

is uncertain, as woodcock home ranges vary from as little as 8 acres to as many as 182 acres (EPA, 

1993b).  Small insectivorous mammals such as shrews have small home ranges and could forage totally 

within Site 36. 

 

For the average exposure scenario, surface soil food-chain model NOAEL EEQs (Table 4-22) were only 

greater than 1.0 for lead (woodcock).  However, this NOAEL EEQ was only slightly higher than 1.0 (1.8), 

and the LOAEL EEQ is well below 1.0 (0.065).  Furthermore, as discussed above, the home range of the 

woodcock is larger than Site 36, and this receptor would, therefore, obtain only a portion of its food from 

this area.  The average detected concentration of lead was less than the basewide background level (see 

120705/P 4-18 CTO 5 



Table 4-14) and all detected concentrations except the maximum in sample S36SS006001 were also 

below the background level.  Therefore, potential lead-related risks do not appear to be caused by landfill-

related activities.  Instead, they are presumed to be due to regional anthropogenic or natural conditions.  

For the average exposure scenario, sediment food-chain model NOAEL EEQs (Table 4-23) were only 

greater than 1.0 for mercury (heron).  As described above, the heron would likely only receive a portion of 

its total diet from the Site 36 area because the heron’s average home range (11 acres) is much larger 

than Site 36.  Additionally, the LOAEL EEQ is below 1.0 (0.29).  Therefore, risks to piscivorous wildlife 

from sediment-related concentrations of mercury are not expected.  

 

In summary, site-related risks to wildlife from detected bioaccumulative chemicals are not expected.   

 

4.5.6 Ecological Risk Screening Summary 

4.5.6.1 Surface Soil 

Based on comparisons of chemical concentrations in surface soil to various benchmarks, potential 

impacts to plants and invertebrates from chemicals in the soil are not expected, with the possible 

exception of lead in one sample.  The lead concentration at location S36SS006 was greater than the 

plant screening level, so it is possible that there may be some impacts to plants in that area.  However, 

the screening level is conservative because any of the toxicity tests used to develop screening levels for 

metals use highly bioavailable forms of the metal, such as metal salts, which in many cases are much 

more toxic that equivalent concentrations of the metals in soil collected in the field (Allen, 2002).  

Therefore, although the concentration of lead in one sample was greater than the plant screening level, 

the potential impacts, if any, are acceptable. 

 

4.5.6.2 Surface Water 

The concentrations of several metals in several samples were greater than their respective screening 

levels; therefore, impacts to aquatic organisms are possible.  However, there is uncertainty in the possible 

impacts because the dissolved fraction of the metals, which is the bioavailable portion, was not 

determined. 

 

4.5.6.3 Sediment 

Based on comparisons of chemical concentrations in sediment to sediment screening levels, potential 

impacts to sediment invertebrates from PAHs are possible at four locations (S36SD001, S36SD002, 

S36SD003, and S36SD011), and potential impacts to sediment invertebrates from metals are possible at 

numerous locations.  Based on results of the organic carbon-normalized excess AVS model, cadmium, 

copper, lead, nickel, silver, and zinc are not expected to be bioavailable to benthic macroinvertebrates in 
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Chickamuxen Creek sediments adjacent to Site 36.  Also, results from benthic macroinvertebrae sampling 

and study indicate that the benthic community is not being impacted by chemicals in the sediment by 

Site 36. 

 

4.5.6.4 Sediment Pore Water 

Based on comparisons of chemical concentrations in sediment pore water to surface water screening 

levels, potential impacts to sediment invertebrates from metals in pore water are possible.  However, 

impacts to sediment invertebrates from these metals are not expected based on the results of the 

AVS/SEM analysis and benthic study presented in Sections 4.5.3.3 and 4.5.3.4, respectively. 

 

4.5.6.5 Wildlife 

Average exposure scenario food-chain model EEQs were only greater than 1.0 for surface soil for lead 

(woodcock).  The average lead concentration in surface soil is less than the basewide background level.  

All lead concentrations except for the maximum detected concentration are less than the basewide 

background level.  For the average exposure scenario, sediment food-chain model NOAEL EEQs 

(Table 4-23) were only greater than 1.0 for mercury (heron).  The heron would likely only receive a portion 

of its total diet from the Site 36 area because the heron’s average home range (11 acres) is much larger 

than Site 36.  Additionally, the LOAEL EEQ is less than 1.0 (0.29).  Therefore, risks to wildlife from 

detected site-related bioaccumulative chemicals in surface soil and sediment are not expected. 

 

4.6 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

• Site 36 is an inactive landfill that was reportedly used for disposal of metal casings such as mines, 

bombs, and torpedoes.  The contents were reportedly certified inert and did not contain explosives or 

chemicals when buried.  Disassembled metal parts may have been disposed in the water across 

Roach Road from Building 2010.  Any waste constituents would have been deposited directly in the 

fill or migrated to Chickamuxen Creek. 

 

• During the 2005 investigation, three soil borings were installed and converted into monitoring wells.  

Surface soil, groundwater, surface water, sediment, and sediment pore water samples were 

collected.  The samples were analyzed for TCL VOCs, TCL SVOCs, explosives, TAL metals, 

hexavalent chromium, and cyanide. 

 

• During the 2007 investigation, additional sediment samples were collected.  Samples were analyzed 

for PAHs, TAL metals and cyanide, AVS/SEM, TOC, grain size, and benthic macroinvertebrates. 
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• Based on the human health risk screening, benzo(a)anthracene, benzo(a)pyrene, 

benzo(k)fluoranthene, and dibenzo(a,h)anthracene were identified as COPCs for surface soil.  

COPCs for shallow groundwater were trichloroethene, 4-methylphenol, RDX, antimony, arsenic, 

barium, iron, and manganese.  Iron and manganese were identified as COPCs for surface water.  

COPCs for sediment were benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, antimony, arsenic, cadmium, iron, lead, 

manganese, mercury, and vanadium.  COPCs for sediment pore water were 1,3-dinitrobenzene, 

arsenic, iron, manganese, nickel, and vanadium.  The risk characterization resulted in a total 

cumulative ILCR of 7.6E-04, which is greater than the EPA acceptable risk range of 1E-04 to 1E-06.  

Based on the assumption that shallow groundwater, surface water, and sediment pore water would 

be used as sources of drinking water, the ILCR for exposure to shallow groundwater was 5.2E-04, 

and the ILCR for exposure to pore water was 1.1E-04.  The primary risk driver for both media is 

arsenic.  The total ILCR for exposure to sediment was 1.1E-04, and the primary risk drivers are 

benzo(a)pyrene, benzo(b)fluoranthene, and arsenic.  There were no unacceptable carcinogenic risks 

to human health associated with exposure to surface soil and surface water.  The total cumulative HI 

was 21, which is greater than the EPA threshold of 1.0.  Even when target organ effects are 

considered, the cumulative HI for several target organs was greater than 1.0 for groundwater, 

sediment pore water, and sediment.  The risk drivers for shallow groundwater are arsenic, iron, and 

manganese, and risk drivers for sediment pore water are iron and manganese.  The only risk driver 

for sediment is manganese. 

 

• There are potential risks to human health associated with exposure to shallow groundwater as a 

source of drinking water under a residential exposure scenario.  The risk screening evaluation 

conservatively assumed that exposure to sediment pore water would be the same as exposure to 

shallow groundwater under a residential scenario.  However, this assumption is very conservative, 

and the risk estimate for exposure to sediment pore water is biased high.  Although sediment pore 

water could be considered as shallow groundwater that is discharging into Chickamuxen Creek, it is 

highly unlikely that a water supply well would be installed in the creek.  The risk screening evaluation 

assumed that exposure to sediment would be the same as exposure to surface soil under a 

residential scenario.  However, this assumption is very conservative, and the risk estimate is biased 

high because there would be less exposure to sediment under a realistic residential exposure 

scenario.  The soil screening levels are based on the ingestion and inhalation routes of exposure, 

which is a reasonable assumption; however, exposure to sediment under a more reasonable 

assumption would primarily be associated with dermal contact.  There are no screening levels 

available for dermal exposure.  There are no unacceptable risks to human health associated with 

exposure to surface soil and surface water. 
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• The potential for migration of surface soil contaminants to groundwater is not considered to be 

problematic. 

 

• Based on comparisons to ecological screening levels, there are potential risks to aquatic organisms 

from exposure to surface water and potential risks to sediment invertebrates from exposure to 

sediment and sediment pore water.  However, results from benthic macroinvertebrate surveys 

indicate that the benthic community is not being adversely affected by chemicals detected in 

sediment near Site 36.  Additionally, metals detected in sediment should not be bioavailable based on 

results from the organic carbon normalized excess AVS model.  Results from food-chain modeling 

indicate that terrestrial wildlife is not at risk from detected chemical concentrations in surface soil and 

sediment. 

 

• Past activities at Site 36 have resulted in the release of hazardous substances, pollutants, 

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

 

• Preparation of an FS is recommended to evaluate remedial alternatives to address potential risks to 

human health and the environment.  Sufficient data have been collected to determine the nature and 

extent of contamination and to allow for the evaluation of remedial alternatives. 
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TABLE 4-1 
 

SAMPLE AND ANALYSIS SUMMARY - 2005 
SITE 36 – CLOSED LANDFILL 

NSF-IH, INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

 
Location Sample Number Sample Laboratory Analyses 

  Depth 
(feet 
bgs) 

Explosives (1) TCL 
VOCs 

TCL 
SVOCs 

TAL Metals. 
Cyanide, and 
Hexavalent 
Chromium 

Surface Soil      
S36SS001 S36SS0010001 0 to 1 X X X X
S36SS002 S36SS0020001 0 to 1 X X X X

 S36SS0020001-D 0 to 1 X X X X
S36SS003 S36SS0030001 0 to 1 X X X X
S36SS004 S36SS0040001 0 to 1 X X X X
S36SS005 S36SS0050001 0 to 1 X X X X
S36SS006 S36SS0060001 0 to 1 X X X X
Sediment      
S36SD001 S36SD0010001 0 to 0.5 X X X X
S36SD002 S36SD0020001 0 to 0.5 X X X X
S36SD003 S36SD0030001 0 to 0.5 X X X X
S36SD004 S36SD0040001 0 to 0.5 X X X X
S36SD005 S36SD0050001 0 to 0.5 X X X X
S36SD006 S36SD0060001 0 to 0.5 X X X X

 S36SD0060001-D 0 to 0.5 X X X X 
Surface Water      
S36SW001 S36SW0010101 NA X X X X

 S36SW0010101-D NA X X X X
S36SW002 S36SW0020101 NA X X X X
S36SW003 S36SW0030101 NA X X X X
S36SW004 S36SW0040101 NA X X X X
S36SW005 S36SW0050101 NA X X X X
S36SW006 S36SW0060101 NA X X X X
Groundwater      
S36MW001 S36MW0010101 NA X X X X

 S36MW0010101-D NA X X X X
S36MW002 S36MW0020101 NA X X X X
S36MW003 S36MW0030101 NA X X X X
Pore Water (Unfiltered)      
S36PW001 S36PW0010101 NA X X X X

 S36PW0010101-D NA X X X X
S36PW002 S36PW0020101 NA X X X X
S36PW003 S36PW0030101 NA X X X X
S36PW004 S36PW0040101 NA X X X X



TABLE 4-1 
 

SAMPLE AND ANALYSIS SUMMARY - 2005 
SITE 36 – CLOSED LANDFILL 

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

 
Location Sample Number Sample Laboratory Analyses 

  Depth 
(feet 
bgs) 

Explosives (1) TCL 
VOCs 

TCL 
SVOCs 

TAL Metals. 
Cyanide, and 
Hexavalent 
Chromium 

Pore Water (Filtered)      
S36PW001 S36PW0010101F NA X

 S36PW0010101F-D NA X
S36PW002 S36PW0020101F NA X
S36PW003 S36PW0030101F NA X
S36PW004 S36PW0040101F NA X
 
bgs Below ground surface. 
D Duplicate 
F Filtered sample. 
NA Not applicable. 
SVOC Semivolatile organic compound. 
TAL Target Analyte List. 
TCL Target Compound List. 
VOC Volatile organic compound. 
 
1 SW-846 Method 8330, which includes RDX, HMX, TNT, 1,3,5-trinitrobenzene, 1,3-dinitrobenzene, 

tetryl, nitrobenzene, 4-amino-2,6-dinitrotoluene, 2-amino-4,6-dinitrotoluene, 2,4-dinitrotoluene, 2,6-
dinitrotoluene, 2-nitrotoluene, 3-nitrotoluene, and 4-nitrotoluene, plus nitroguanidine, nitrocellulose, 
and nitroglycerine. 



TABLE 4-2 
 

SAMPLE AND ANALYSIS SUMMARY – 2007 
SITE 36 – CLOSED LANDFILL 

NSF-IH, INDIAN HEAD, MARYLAND 
 
Location Sample Laboratory Analysis 

 Number PAHs Metals(1) AVS/SEM(2) TOC Grain 
Size 

Benthic 
Invertebrates

S36SD007 S36SD0070102 X X X X X X 
S36SD008 S36SD0080102 X X X X X X 
S36SD009 S36SD0090102 X X X X X X 
S36SD010 S36SD0100102 X X X X X X 
S36SD011 S36SD0110102 X X X X X X 
S36SD012 S36SD0120102 X X X X X X 
S36SD013 S36SD0130102 X X X X X X 
S36SD014 S36SD0140102 X X X X X X 
S36SD015 S35SE0150102 X X X X X X 

DUP -D X X X X X ? 
 
AVS/SEM Acid volatile sulfide/simultaneously extracted metals. 
PAHs  Polynuclear aromatic hydrocarbons. 
TOC  Total organic carbon. 
 
1 Aluminum, antimony, arsenic, barium, cadmium, copper, iron, lead, manganese, mercury, nickel, 

and zinc. 
2 Cadmium, copper, lead, nickel, silver, and zinc. 



TABLE 4-3

SUMMARY OF POSITIVE DETECTIONS - SURFACE SOIL
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND

LOCATION S36SB001 S36SB002 S36SB002 S36SB002 S36SB003 S36SB004 S36SB005 S36SB006
SAMPLE NUMBER S36SS0010001 S36SS0020001 S36SS0020001-AVG S36SS0020001-D S36SS0030001 S36SS0040001 S36SS0050001 S36SS0060001
DEPTH RANGE (FEET) 0 - 1 0 - 1 0 - 1 0 - 1 0 - 1 0 - 1 0 - 1 0 - 1
SAMPLE DATE 06/28/05 06/29/05 06/29/05 06/29/05 06/28/05 06/28/05 06/29/05 06/28/05
Volatile Organics (µg/kg)
 ACETONE 23  J  32  J  19  J  12  UJ  100  J  170  J  16  J  9  J  
 ISOPROPYLBENZENE 13  U  11  U  11.5  U  12  U  20 16  U  11  U  13  U  
 METHYL ACETATE 13  U  11  J  11  J  12  U  15  U  16  U  11  U  13  U  
 STYRENE 13  U  11  U  11.5  U  12  U  2  J  16  U  11  U  13  U  
 TETRACHLOROETHENE 12  J  8  J  7.5  J  7  J  6  J  11  J  10  J  7  J  
Semivolatile Organics (µg/kg)
 2-METHYLNAPHTHALENE 350  U  350  U  355  U  360  U  360  U  200  J  380  U  350  U  
 ACENAPHTHYLENE 56  J  350  U  355  U  360  U  360  U  370  U  380  U  350  U  
 ANTHRACENE 89  J  350  U  355  U  360  U  360  U  370  U  380  U  350  U  
 BENZALDEHYDE 350  U  350  U  59  J  59  J  67  J  58  J  98  J  350  U  
 BENZO(A)ANTHRACENE 250  J  350  U  355  U  360  U  360  U  370  U  380  U  87  J  
 BENZO(A)PYRENE 240  J  350  U  355  U  360  U  52  J  370  U  56  J  93  J  
 BENZO(B)FLUORANTHENE 470 44  J  44  J  44  J  60  J  370  U  66  J  140  J  
 BENZO(G,H,I)PERYLENE 110  J  350  U  355  U  360  U  38  J  370  U  45  J  55  J  
 BENZO(K)FLUORANTHENE 190  J  350  U  355  U  360  U  360  U  370  U  380  U  80  J  
 CHRYSENE 330  J  350  U  355  U  360  U  37  J  370  U  50  J  130  J  
 DI-N-BUTYL PHTHALATE 49  J  350  U  355  U  360  U  360  U  370  U  41  J  37  J  
 DIBENZO(A,H)ANTHRACENE 42  J  350  U  355  U  360  U  360  U  370  U  380  U  350  U  
 FLUORANTHENE 370 44  J  44  J  360  U  48  J  370  U  53  J  160  J  
 INDENO(1,2,3-CD)PYRENE 120  J  350  U  355  U  360  U  360  U  370  U  380  U  51  J  
 NAPHTHALENE 350  U  350  U  355  U  360  U  360  U  82  J  380  U  350  U  
 PHENANTHRENE 110  J  350  U  355  U  360  U  360  U  370  U  380  U  52  J  
 PYRENE 370 39  J  39  J  360  U  54  J  370  U  53  J  140  J  
Explosives (mg/kg)
 NITROCELLULOSE 2  J  1.7  J  1.6  J  1.5  J  2.1  J  3.7  J  2  J  1.2  J  
Inorganics (mg/kg)
 ALUMINUM 4470 4710 4670 4630 4860 6290 4340 4820
 ARSENIC 6.2 3.6 3.7 3.8 2.9 5.3 3.7 2.6
 BARIUM 29.6 48.3 38.7 29.1 36.4 44.4 29.4 39.4
 BERYLLIUM 0.28 0.35 0.335 0.32 0.37 0.44 0.24 0.35
 CADMIUM 0.032  U  0.38 0.365 0.35 0.03  U  0.031  U  3.1 0.15
 CALCIUM 321 354 359 364 1060 789 779 696
 CHROMIUM 12.2 8.7 9.35 10 9 11 10.4 9.5
 COBALT 5.3 5.6 5.85 6.1 4.7 11.7 3 4.7
 COPPER 12.4 10.8 10.6 10.4 11.8 17 46.6 27.9
 IRON 12800 14200 14600 15000 12300 16000 12200 10900
 LEAD 27.7 17.6 18.15 18.7 16.4 27.9 53.8 178
 MAGNESIUM 526 511 510.5 510 592 856 429 480
 MANGANESE 187  K  289  K  259.5  K  230  K  184  K  298  K  146  K  171  K  
 MERCURY 0.089  K  0.07  K  0.0685  K  0.067  K  0.077  K  0.073  K  0.074  K  0.097  K  
 NICKEL 10.4 4.2 4.2 4.2 6.2 8 4.3 6.9
 POTASSIUM 263 359 354 349 432 428 256 319
 SODIUM 35.5  B  38.1  B  34.8  B  31.5  B  46.9 37.6  B  66.8 41.7
 VANADIUM 18.2 16.2 16.9 17.6 19.6 19.1 18.5 18.3
 ZINC 45.8 27.1 27.05 27 31.6 44 81 37.6

B - Detected in blank; false positive.
J - Estimated.
K - Biased high.
U - Not detected.



TABLE 4-4

SUMMARY OF POSITIVE DETECTIONS - GROUNDWATER
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND

LOCATION S36MW001 S36MW001 S36MW001 S36MW002 S36MW003
SAMPLE NUMBER S36MW0010101 S36MW0010101-AVG S36MW0010101-D S36MW0020101 S36MW0030101
SAMPLE DATE 07/28/05 07/28/05 07/28/05 07/28/05 07/28/05
Volatile Organics (µg/L)
 ETHYLBENZENE 0.50  U  0.5  U  0.50  U  0.99 0.50  U  
 TOLUENE 1.2 1.09 0.98 55 0.50  U  
 TRICHLOROETHENE 0.6 0.58 0.56 0.50  U  0.50  U  
Semivolatile Organics (µg/L)
 4-METHYLPHENOL 4  J  4.5  J  5  J  93 10  U  
 ACETOPHENONE 10  U  10  U  10  U  2  J  10  U  
 BENZALDEHYDE 2  J  1.5  J  1  J  2  J  10  U  
 PHENOL 2  J  1.5  J  1  J  8  J  10  U  
Explosives (µg/L)
 2,6-DINITROTOLUENE 0.1  U 0.165 0.28 1.4 0.1  U
 RDX 0.69 0.67 0.65 0.58 0.1  U
 TETRYL 0.31 0.18 0.1  U 0.1  U 0.1  U
Inorganics (µg/L)
 ALUMINUM 63.2  B  43.4  B  23.6  B  839 65  B  
 ANTIMONY 2.1  L  1.55  L  2  UL  2  U  2  U  
 ARSENIC 4.4 5.8 7.2 22.4 2  U  
 BARIUM 1530 1550 1570 131 51.4
 CADMIUM 1.1  K  1.05  K  1  K  0.98 0.21
 CALCIUM 121000 119500 118000 22400 4700
 COBALT 0.40  UL  0.4  UL  0.40  UL  1.3 8.4
 IRON 67400 67550 67700 64700 101
 LEAD 7.7  K  7.9  K  8.1  K  5.6  L  0.90  UL  
 MAGNESIUM 32600 32000 31400 21100 2720
 MANGANESE 805 790.5 776 1560 132
 NICKEL 0.70  U  0.7  U  0.70  U  0.70  U  6.9
 POTASSIUM 16600 16350 16100 6840 3580
 SODIUM 59900 58900 57900 98500 11800

B - Detected in blank; false positive.
J - Estimated.
L - Biased low.
K - Biased high.
U - Not detected.
UL - Not detected; detection limit biased low.



TABLE 4-5

SUMMARY OF POSITIVE DETECTIONS - SURFACE WATER
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND

LOCATION S36SW001 S36SW001 S36SW001 S36SW002 S36SW003 S36SW004 S36SW005 S36SW006
SAMPLE NUMBER S36SW0010101 S36SW0010101-AVG S36SW0010101-D S36SW0020101 S36SW0030101 S36SW0040101 S36SW0050101 S36SW0060101
SAMPLE DATE 07/20/05 07/20/05 07/20/05 07/20/05 07/20/05 07/20/05 07/20/05 07/21/05
Volatile Organics (µg/L)
 CHLOROMETHANE 0.50  U    0.515 0.78 0.69 0.50  U    0.50  U    0.89 0.50  U    
Inorganics (µg/L)
 ALUMINUM 53.8  J    500.9  J    948  J    78  J    475  J    504  J    113  J    67.3  J    
 BARIUM 23.3 29.45 35.6 18.3 28.6 28.5 26.4 30.9
 CADMIUM 0.20  U    0.2  U    0.20  U    0.20  U    0.71 0.20  U    0.20  U    0.20  U    
 CALCIUM 19100 18950 18800 18200 18300 18100 20900 19300
 CHROMIUM 0.61 1.055 1.5 0.50  U    0.94 1.1 0.50  U    0.50  U    
 COBALT 0.40  U    0.425 0.65 0.40  U    0.40  U    0.55 0.40  U    0.40  U    
 COPPER 4  B    4.25  B    4.5  B    1  U    1.2  B    7.5 1  U    1  U    
 IRON 1010  J    2315  J    3620  J    466  J    2790  J    1080  J    1520  J    1470  J    
 LEAD 0.90  U    0.825  K    1.2  K    0.90  U    13.6 4.6  K    0.90  U    0.90  U    
 MAGNESIUM 8570 8480 8390 8460 8480 8560 8560 8450
 MANGANESE 62.8  J    121.4  J    180  J    44.8 141 93.6 492 194
 NICKEL 1.4 1.7 2 0.93 1.8 1.7 1.1 1.1
 SODIUM 24600 25000 25400 24500 24200 24700 26000 26300
 VANADIUM 0.40  U    1.25 2.3 0.40  U    2 1.9 0.71 0.40  U    
Miscellaneous Parameters (µg/L)
 CYANIDE 2  U    2  U    2  U    5.1 2  U    2  U    2  U    2  U    

B - Detected in blank; false positive.
J - Estimated.
K - Biased high.
U - Not detected.



TABLE 4-6

SUMMARY OF POSITIVE DETECTIONS - SEDIMENT
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
PAGE 1 OF 6

LOCATION S36SD001 S36SD002 S36SD003 S36SD004 S36SD005 S36SD006 S36SD006
SAMPLE NUMBER S36SD0010001 S36SD0020001 S36SD0030001 S36SD0040001 S36SD0050001 S36SD0060001 S36SD0060001-AVG
DEPTH RANGE (FEET) 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5
SAMPLE DATE 07/20/05 07/20/05 07/20/05 07/20/05 07/20/05 07/21/05 07/21/05
Volatile Organics (µg/kg)
 2-BUTANONE 19  J  6  J  14  J  28 12  U  13  U  14.75
 ACETONE 47  J  19  J  25  J  35  J  8  J  10  J  24.5  J  
 TRICHLOROFLUOROMETHANE 22  U  12  U  23  U  3  J  12  U  13  U  14.5  U  
Semivolatile Organics (µg/kg)
 ACENAPHTHYLENE 600  U  420  U  290  J  270  U  430  U  480  U  510  U  
 ANTHRACENE 600  U  420  U  420  J  270  U  430  U  480  U  510  U  
 BENZALDEHYDE 110  J  420  U  320  J  270  U  430  U  480  U  73  J  
 BENZO(A)ANTHRACENE 170  J  270  J  1200 89  J  430  U  480  U  510  U  
 BENZO(A)PYRENE 190  J  330  J  1000 64  J  43  J  480  U  510  U  
 BENZO(B)FLUORANTHENE 230  J  430  J  2300 98  J  44  J  480  U  510  U  
 BENZO(G,H,I)PERYLENE 130  J  130  J  490  J  39  J  430  U  480  U  510  U  
 BENZO(K)FLUORANTHENE 96  J  330  J  790 54  J  430  U  480  U  510  U  
 CARBAZOLE 600  U  420  U  61  J  270  U  430  U  480  U  510  U  
 CHRYSENE 140  J  280  J  1300 89  J  430  U  480  U  510  U  
 DIBENZO(A,H)ANTHRACENE 600  U  45  J  210  J  270  U  430  U  480  U  510  U  
 FLUORANTHENE 230  J  500 1300 120  J  430  U  480  U  510  U  
 INDENO(1,2,3-CD)PYRENE 120  J  140  J  480  J  34  J  430  U  480  U  510  U  
 PHENANTHRENE 110  J  120  J  110  J  65  J  430  U  480  U  510  U  
 PYRENE 230  J  510 1200 120  J  67  J  480  U  510  U  
Explosives (mg/kg)
 NITROGLYCERIN 0.55 0.50  U  0.50  U  0.50  U  0.50  U  0.50  U  0.5  U  
Inorganics (mg/kg)
 ALUMINUM 7740 4340 3950 7490 3980 4550 4300
 ANTIMONY 2.4  L  0.45  L  0.74  L  4.5  L  0.47  UL  0.69  L  0.4825  L  
 ARSENIC 4.9 5.5 9.7 7 3.3 3 2.75
 BARIUM 50 26.8 40.7 61.4 28.5 31.1 31.7
 BERYLLIUM 0.32 0.27 0.25 0.38 0.26 0.29 0.315
 CADMIUM 3.1 0.41 0.92 2.3 0.15 0.17 0.18
 CALCIUM 932 801 1210 2200 711 858 979
 CHROMIUM 20.5 14 14.6 19.4 11.3 15.3 14.4
 COBALT 4.2 2.1 3.7 5.7 3.3 4.5 4.45
 COPPER 55.8 13.4 20.8 97 10.2  B  11.6  B  12.1  B  
 IRON 20300 9690 17100 15700 9110 9420 9585
 LEAD 118 20.5 23.3 114 9.8 17.1 17.95
 MAGNESIUM 521 794 566 905 504 588 587.5
 MANGANESE 158  K  116  K  425  K  395  K  292  K  215  K  255.5  K  
 MERCURY 0.12 0.058  U  0.079  U  0.23 0.056  U  0.069  U  0.072  U  



TABLE 4-6

SUMMARY OF POSITIVE DETECTIONS - SEDIMENT
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
PAGE 2 OF 6

LOCATION S36SD001 S36SD002 S36SD003 S36SD004 S36SD005 S36SD006 S36SD006
SAMPLE NUMBER S36SD0010001 S36SD0020001 S36SD0030001 S36SD0040001 S36SD0050001 S36SD0060001 S36SD0060001-AVG
DEPTH RANGE (FEET) 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5
SAMPLE DATE 07/20/05 07/20/05 07/20/05 07/20/05 07/20/05 07/21/05 07/21/05
Inorganics (mg/kg) (continued)
 NICKEL 11.9 6 10.1 10.8 7.5 7.4  B  7.5  B  
 POTASSIUM 307 636 374 430 331 373 365.5
 SILVER 4.9 0.56 0.5 1.3 0.37 0.48 0.415
 SODIUM 99.1 93.7 97.2 134 64.5  B  83.2 81.3
 VANADIUM 17.4 15.3 21.4 26.4 16.3 16 17.1
 ZINC 315  J  29.7  J  44.8  J  191  J  16.6  J  22.3  J  25.4  J  
Miscellaneous Parameters (mg/kg)
 CYANIDE 0.17  U  0.12  U  0.17  U  0.14  U  0.13 0.26 0.17
 PERCENT CLAY (%)
 PERCENT GRAVEL (%)
 PERCENT SAND (%)
 PERCENT SILT (%)
 TOTAL ORGANIC CARBON
AVS/SEM (umo/g)
  ACID VOLATILE SULFIDE
  CADMIUM
  COPPER
  LEAD
  NICKEL
  ZINC



TABLE 4-6

SUMMARY OF POSITIVE DETECTIONS - SEDIMENT
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
PAGE 3 OF 6

LOCATION
SAMPLE NUMBER
DEPTH RANGE (FEET)
SAMPLE DATE
Volatile Organics (µg/kg)
 2-BUTANONE
 ACETONE
 TRICHLOROFLUOROMETHANE
Semivolatile Organics (µg/kg)
 ACENAPHTHYLENE
 ANTHRACENE
 BENZALDEHYDE
 BENZO(A)ANTHRACENE
 BENZO(A)PYRENE
 BENZO(B)FLUORANTHENE
 BENZO(G,H,I)PERYLENE
 BENZO(K)FLUORANTHENE
 CARBAZOLE
 CHRYSENE
 DIBENZO(A,H)ANTHRACENE
 FLUORANTHENE
 INDENO(1,2,3-CD)PYRENE
 PHENANTHRENE
 PYRENE
Explosives (mg/kg)
 NITROGLYCERIN
Inorganics (mg/kg)
 ALUMINUM
 ANTIMONY
 ARSENIC
 BARIUM
 BERYLLIUM
 CADMIUM
 CALCIUM
 CHROMIUM
 COBALT
 COPPER
 IRON
 LEAD
 MAGNESIUM
 MANGANESE
 MERCURY

S36SD006 S36SD007 S36SD008 S36SD009 S36SD010 S36SD011
S36SD0060001-D S36SD0070102 S36SD0080102 S36SD0090102 S36SD0100102 S36SD0110102

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5
07/21/05 04/11/07 04/11/07 04/11/07 04/11/07 04/11/07

23
39  J  
16  U  

540  U  200  UJ  220  UJ  83  U  190  UJ  210  UJ  
540  U  200  UJ  220  UJ  83  U  190  UJ  210  UJ  
73  J  

540  U  200  UJ  220  UJ  360 190  UJ  210  UJ  
540  U  200  UJ  220  UJ  320 190  UJ  810  J  
540  U  200  UJ  220  UJ  370 190  UJ  930  J  
540  U  200  UJ  220  UJ  83  U  190  UJ  210  UJ  
540  U  200  UJ  220  UJ  42  J  190  UJ  63  J  
540  U  
540  U  200  UJ  220  UJ  62  J  190  UJ  210  UJ  
540  U  200  UJ  220  UJ  83  U  190  UJ  210  UJ  
540  U  200  UJ  220  UJ  110 190  UJ  120  J  
540  U  200  UJ  220  UJ  83  U  190  UJ  210  UJ  
540  U  200  UJ  220  UJ  79  J  190  UJ  210  UJ  
540  U  200  UJ  220  UJ  100 190  UJ  110  J  

0.50  U  

4050 21300  J  19600  J  7530 21500  J  30700  J  
0.55  UL  3.1  UJ  3.2  UJ  1.5  L  2.9  UJ  3.4  UJ  

2.5 6.8  J  5.8  J  17.7 7.1  J  10.6  J  
32.3 220  J  182  J  255 189  J  251  J  
0.34 1.3  J  1.2  J  0.61 1.3  J  1.7  J  
0.19 1  J  0.99  J  1 3.6  J  16  J  
1100 3530  J  4540  J  1660 4580  J  4900  J  
13.5 27.8  J  25.4  J  110 29.8  J  42.4  J  
4.4 18.8  J  17.9  J  20.2 17.6  J  20.2  J  

12.6  B  38.3  J  38.9  J  103 45.2  J  127  J  
9750 29300  J  26100  J  93500 40800  J  52200  J  
18.8 74  J  71.2  J  4100  J  61.2  J  118  J  
587 2910  J  2970  J  1070 2760  J  3870  J  

296  K  1740  J  1800  J  1100 1370  J  2080  J  
0.075  U  0.22  J  0.27  J  0.12 0.26  J  0.29  J  



TABLE 4-6

SUMMARY OF POSITIVE DETECTIONS - SEDIMENT
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
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LOCATION
SAMPLE NUMBER
DEPTH RANGE (FEET)
SAMPLE DATE
Inorganics (mg/kg) (continued)
 NICKEL
 POTASSIUM
 SILVER
 SODIUM
 VANADIUM
 ZINC
Miscellaneous Parameters (mg/kg)
 CYANIDE
 PERCENT CLAY (%)
 PERCENT GRAVEL (%)
 PERCENT SAND (%)
 PERCENT SILT (%)
 TOTAL ORGANIC CARBON
AVS/SEM (umo/g)
  ACID VOLATILE SULFIDE
  CADMIUM
  COPPER
  LEAD
  NICKEL
  ZINC

S36SD006 S36SD007 S36SD008 S36SD009 S36SD010 S36SD011
S36SD0060001-D S36SD0070102 S36SD0080102 S36SD0090102 S36SD0100102 S36SD0110102

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5
07/21/05 04/11/07 04/11/07 04/11/07 04/11/07 04/11/07

7.6  B  27.6  J  27.3  J  102 26.6  J  36.6  J  
358 2790  J  2560  J  734 2290  J  3500  J  
0.35 0.61  UJ  0.64  UJ  0.25  U  0.58  UJ  0.81  J  
79.4 727  J  652  J  246  U  587  J  755  J  
18.2 51.1  J  43.4  J  24.6 50.1  J  66.5  J  

28.5  J  186  J  178  J  840 207  J  278  J  

0.16  U  0.78  UJ  0.83  UJ  0.31  UL  0.74  UJ  0.83  UJ  
20  % 18  % 5  % 31  % 21  %
0  % 0  % 36  % 1  % 0  %
1  % 1  % 41  % 3  % 3  %

79  % 81  % 18  % 64  % 75  %
78800  J  91000  J  50300 82200  J  72300  J  

0.091  UJ  37.7  J  21  L  14.3  J  28.4  J  
0.0014  UJ  0.0077  J  0.0052  J  0.018  J  0.13  J  

0.014  J  0.36  J  0.63  J  0.48  J  1.3  J  
0.0038  J  0.27  J  0.57  J  0.28  J  0.48  J  
0.011  J  0.19  J  0.52  J  0.2  J  0.25  J  
0.18  B  2  J  1.2  J  2.6  J  3  J  
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SUMMARY OF POSITIVE DETECTIONS - SEDIMENT
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
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LOCATION
SAMPLE NUMBER
DEPTH RANGE (FEET)
SAMPLE DATE
Volatile Organics (µg/kg)
 2-BUTANONE
 ACETONE
 TRICHLOROFLUOROMETHANE
Semivolatile Organics (µg/kg)
 ACENAPHTHYLENE
 ANTHRACENE
 BENZALDEHYDE
 BENZO(A)ANTHRACENE
 BENZO(A)PYRENE
 BENZO(B)FLUORANTHENE
 BENZO(G,H,I)PERYLENE
 BENZO(K)FLUORANTHENE
 CARBAZOLE
 CHRYSENE
 DIBENZO(A,H)ANTHRACENE
 FLUORANTHENE
 INDENO(1,2,3-CD)PYRENE
 PHENANTHRENE
 PYRENE
Explosives (mg/kg)
 NITROGLYCERIN
Inorganics (mg/kg)
 ALUMINUM
 ANTIMONY
 ARSENIC
 BARIUM
 BERYLLIUM
 CADMIUM
 CALCIUM
 CHROMIUM
 COBALT
 COPPER
 IRON
 LEAD
 MAGNESIUM
 MANGANESE
 MERCURY

S36SD012 S36SD012 S36SD012 S36SD013 S36SD014 S36SD015
S36SD0120102 S36SD0120102-AVG S36SD0120102-D S36SD0130102 S36SD0140102 S36SD0150102

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5
04/11/07 04/11/07 04/11/07 04/11/07 04/12/07 04/12/07

250  UJ  245  UJ  240  UJ  220  UJ  170  UJ  220  UJ  
250  UJ  245  UJ  240  UJ  220  UJ  170  UJ  220  UJ  

1000  J  1000  J  1000  J  220  UJ  170  UJ  220  UJ  
250  UJ  245  UJ  240  UJ  220  UJ  170  UJ  220  UJ  
250  UJ  245  UJ  240  UJ  220  UJ  170  UJ  220  UJ  
250  UJ  245  UJ  240  UJ  220  UJ  170  UJ  220  UJ  
250  UJ  245  UJ  240  UJ  220  UJ  170  UJ  220  UJ  

82  J  74.5  J  67  J  220  UJ  170  UJ  220  UJ  
250  UJ  245  UJ  240  UJ  220  UJ  170  UJ  220  UJ  
120  J  120  J  240  UJ  86  J  170  UJ  220  UJ  

250  UJ  245  UJ  240  UJ  220  UJ  170  UJ  220  UJ  
250  UJ  245  UJ  240  UJ  220  UJ  170  UJ  220  UJ  

96  J  88  J  80  J  93  J  170  UJ  220  UJ  

19300  J  19000  J  18700  J  23000  J  25700  J  19300  J  
3.9  UJ  3.9  UJ  3.9  UJ  3.3  UJ  2.4  UJ  3.6  UJ  
4.2  J  4.7  J  5.2  J  8.1  J  7.1  J  7.8  J  
120  J  130  J  140  J  172  J  190  J  149  J  
0.86  J  0.91  J  0.96  J  1.7  J  1.5  J  1.6  J  
1.8  J  1.8  J  1.8  J  1  J  0.84  J  0.77  J  

3420  J  3740  J  4060  J  5990  J  5380  J  4800  J  
24.4  J  24.65  J  24.9  J  30.7  J  37  J  26.5  J  
11  J  11.15  J  11.3  J  26.8  J  17.9  J  25.4  J  

33.4  J  33.2  J  33  J  38  J  40.8  J  30.4  J  
21900  J  23750  J  25600  J  26000  J  29700  J  23100  J  
33.1  J  35.25  J  37.4  J  42.3  J  43.6  J  39  J  
2840  J  2885  J  2930  J  3130  J  3550  J  2750  J  
489  J  609  J  729  J  1180  J  1260  J  778  J  
0.21  J  0.21  J  0.21  J  2.9  J  0.21  J  0.25  J  
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LOCATION
SAMPLE NUMBER
DEPTH RANGE (FEET)
SAMPLE DATE
Inorganics (mg/kg) (continued)
 NICKEL
 POTASSIUM
 SILVER
 SODIUM
 VANADIUM
 ZINC
Miscellaneous Parameters (mg/kg)
 CYANIDE
 PERCENT CLAY (%)
 PERCENT GRAVEL (%)
 PERCENT SAND (%)
 PERCENT SILT (%)
 TOTAL ORGANIC CARBON
AVS/SEM (umo/g)
  ACID VOLATILE SULFIDE
  CADMIUM
  COPPER
  LEAD
  NICKEL
  ZINC

S36SD012 S36SD012 S36SD012 S36SD013 S36SD014 S36SD015
S36SD0120102 S36SD0120102-AVG S36SD0120102-D S36SD0130102 S36SD0140102 S36SD0150102

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5
04/11/07 04/11/07 04/11/07 04/11/07 04/12/07 04/12/07

20.6  J  20.8  J  21  J  29.7  J  28.5  J  27  J  
2240  J  2315  J  2390  J  2480  J  3180  J  2100  J  
0.78  UJ  1.045  J  1.7  J  0.65  UJ  0.49  UJ  0.72  UJ  
777  UJ  777  UJ  777  UJ  650  UJ  503  J  718  UJ  
42.6  J  43.5  J  44.4  J  61.4  J  57.9  J  57.9  J  
146  J  149  J  152  J  204  J  184  J  188  J  

0.96  UJ  0.96  UJ  0.96  UJ  0.83  UJ  0.63  UJ  0.89  UJ  
12  % 13.5  % 15  % 23  % 12  % 20  %

14  J  % 8  J  % 2  J  % 1  % 4  % 1  %
20  J  % 12.5  J  % 5  J  % 4  % 8  % 14  %
54  % 66.5  % 79  % 73  % 75  % 64  %

57000  J  77800  J  98600  J  72400  J  108000  J  162000  J  

0.67  J  0.3625  J  0.11  UJ  13.9  J  6.6  J  0.11  UJ  
0.014  J  0.007425  J  0.0017  UJ  0.015  J  0.0072  J  0.0068  J  
0.25  J  0.12945  J  0.0089  J  0.77  J  0.34  J  0.34  J  
0.12  J  0.061  J  0.002  J  0.34  J  0.15  J  0.16  J  
0.094  J  0.0486  J  0.0064  UJ  0.2  J  0.14  J  0.19  J  
1.6  J  0.80975  J  0.039  B  3.9  J  1.7  J  2.3  J  



TABLE 4-7

SUMMARY OF POSITIVE DETECTIONS - PORE WATER
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
PAGE 1 OF 2

LOCATION S36PW001 S36PW001 S36PW001 S36PW002 S36PW003 S36PW004
SAMPLE NUMBER S36PW0010101 S36PW0010101-AVG S36PW0010101-D S36PW0020101 S36PW0030101 S36PW0040101
SAMPLE DATE 07/21/05 07/21/05 07/21/05 07/21/05 07/20/05 07/20/05
Volatile Organics (µg/L)
 TOLUENE 0.56 0.83 1.1 4 1.1 1.3  J  
Semivolatile Organics (µg/L)
 4-METHYLPHENOL 1  J  1  J  10  U  10  U  10  U  10  U  
 ACETOPHENONE 10  U  10  U  10  U  10  U  10  U  2  J  
Explosives (µg/L)
 1,3,5-TRINITROBENZENE 0.10  U  0.1  U  0.10  U  0.076  J  0.10  U  0.20  U  
 1,3-DINITROBENZENE 0.25  J  0.45  J  0.65  J  0.10  U  0.10  U  0.20  U  
 2,4,6-TRINITROTOLUENE 0.077  J  0.077  J  0.10  U  0.10  U  0.10  U  0.20  U  
 4-NITROTOLUENE 0.50  U  0.073  J  0.073  J  0.50  U  0.50  U  1  U  
Inorganics (µg/L)
 ALUMINUM 949  J  498.3  J  47.6  J  324  J  1930  J  539  J  
 ARSENIC 3.8 3.05 2.3 4.9 2.1 3.2
 BARIUM 136 126.5 117 280 68.4 93.2
 CADMIUM 0.76 0.535 0.31 1.3 0.23 0.3
 CALCIUM 32100 31850 31600 34500 18700 31800
 CHROMIUM 19.7 10.65 1.6 7.1 16.7 7.6
 COBALT 8.1 4.325 0.55 3.9 7.4 4.9
 COPPER 33.1 20.35 7.6 19.1 16.3 23.2
 IRON 38400  J  32150  J  25900  J  82800  J  16600  J  24600  J  
 LEAD 14  J  7.55  J  1.1  J  6.4 2.4  K  1.9  K  
 MAGNESIUM 17900 18050 18200 27100 14800 22700
 MANGANESE 2690 2470 2250 1890 1440 2620
 NICKEL 300  J  174.8  J  49.6  J  154 364 271
 POTASSIUM 1510  B  1850  B  2190  B  5100  B  1300  B  7130
 SODIUM 64300 61700 59100 166000 64100 119000
 VANADIUM 2.6 1.4 0.40  U  0.40  U  3.8 3.2
 ZINC 68.1  J  34.575  J  2.1  B  64.9 42.5 70.4
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SUMMARY OF POSITIVE DETECTIONS - PORE WATER
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
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LOCATION S36PW001 S36PW001 S36PW001 S36PW002 S36PW003 S36PW004
SAMPLE NUMBER S36PW0010101 S36PW0010101-AVG S36PW0010101-D S36PW0020101 S36PW0030101 S36PW0040101
SAMPLE DATE 07/21/05 07/21/05 07/21/05 07/21/05 07/20/05 07/20/05
Inorganics, Filtered (µg/L)
 ALUMINUM 171 67.4 67.4 57.8 74.4 1090
 ARSENIC 2  U  2  U  2  U  6.7 2  U  2.8
 BARIUM 112 110 110 138 46 70.7
 CADMIUM 0.29 0.24 0.24 0.61 0.20  U  0.20  U  
 CALCIUM 29300 28700 28700 30200 17400 26500
 CHROMIUM 0.69 0.95 0.95 0.50  U  0.72 2.9
 COBALT 1.3 2 2 0.61 1.9 3.7
 COPPER 4.3  B  2  B  2  B  7.2 1  U  9.6
 IRON 21800 21400 21400 45500 6950 10400
 LEAD 0.90  U  1.2 1.2 1.8 0.90  U  1.4
 MAGNESIUM 17200 16800 16800 24900 13700 19200
 MANGANESE 2270 2310 2310 1300 1170 2090
 MERCURY 5.8 0.32  K  0.32  K  0.33  K  0.14  U  0.14  U  
 NICKEL 63.1 87.6 87.6 61.4 95.5 179
 POTASSIUM 1030  B  1010  B  1010  B  4490  B  923  B  6170
 SODIUM 67800 70700 70700 150000 64200 104000
 VANADIUM 0.40  U  0.4  U  0.40  U  0.40  U  0.40  U  3
 ZINC 14.6  B  8.7  B  8.7  B  21.1  B  11.4  B  43.6

B - Detected in blank; false positive.
J - Estimated.
K - Biased high.
U - Not detected.
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HUMAN HEALTH DATA EVALUATION - SURFACE SOIL
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
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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)

Region 3 RBC 
Residential 

Soil(7)
Soil to GW 

DAF=1
Soil to GW 

DAF=20
EPA SSL 
Soil to Air

Selected 
as a 

COPC? Rationale
Volatiles (µg/kg)
ACETONE 6/6 9 - 170 S36SS0040001 --- 56.2 170 NA 7000000 1100 22000 --- No BSL
ISOPROPYLBENZENE 1/6 20 S36SS0030001 11 - 16 8.7 20 NA 780000 3200 64000 850000 No BSL
METHYL ACETATE 1/6 11 S36SS0020001 11 - 16 7.5 11 NA 7800000 1200 25000 --- No BSL
STYRENE 1/6 2 S36SS0030001 11 - 16 5.7 2 NA 1600000 2900 57000 1500000 No BSL
TETRACHLOROETHENE 6/6 6 - 12 S36SS0010001 --- 8.9 12 NA 1200 0.23 4.7 10000 No BSL
Semivolatiles (µg/kg)
2-METHYLNAPHTHALENE 1/6 200 S36SS0040001 350 - 380 183 200 NA 31000 220 4400 --- No BSL
ACENAPHTHYLENE 1/6 56 S36SS0010001 350 - 380 160.5 56 NA 470000(8) --- --- --- No BSL
ANTHRACENE 1/6 89 S36SS0010001 350 - 380 166 89 NA 2300000 23000 470000 --- No BSL
BENZALDEHYDE 4/6 58 - 98 S36SS0050001 350 105 98 NA 780000 860 17000 --- No BSL
BENZO(A)ANTHRACENE 2/6 87 - 250 S36SS0010001 350 - 380 178 250 NA 220 24 480 --- Yes ASL
BENZO(A)PYRENE 4/6 52 - 240 S36SS0010001 350 - 370 134 240 NA 22 6.1 120 --- Yes ASL
BENZO(B)FLUORANTHENE 5/6 44 - 470 S36SS0010001 370 161 470 NA 220 74 1500 --- Yes ASL
BENZO(G,H,I)PERYLENE 4/6 38 - 110 S36SS0010001 350 - 370 102 110 NA 230000(9) --- --- --- No BSL
BENZO(K)FLUORANTHENE 2/6 80 - 190 S36SS0010001 350 - 380 167 190 NA 2200 740 15000 --- No BSL
CHRYSENE 4/6 37 - 330 S36SS0010001 350 - 370 152 330 NA 22000 2400 48000 --- No BSL
DIBENZO(A,H)ANTHRACENE 1/6 42 S36SS0010001 350 - 380 158 42 NA 22 23 460 --- Yes ASL
DI-N-BUTYL PHTHALATE 3/6 37 - 49 S36SS0010001 350 - 370 112 49 NA 780000 250000 5000000 --- No BSL
FLUORANTHENE 5/6 44 - 370 S36SS0010001 370 143 370 NA 310000 310000 6300000 --- No BSL
INDENO(1,2,3-CD)PYRENE 2/6 51 - 120 S36SS0010001 350 - 380 151 120 NA 220 210 4200 --- No BSL
NAPHTHALENE 1/6 82 S36SS0040001 350 - 380 163 82 NA 160000 7.7 150 170000 No BSL
PHENANTHRENE 2/6 52 - 110 S36SS0010001 350 - 380 149 110 NA 230000(9) --- --- --- No BSL
PYRENE 5/6 39 - 370 S36SS0010001 370 - 370 140 370 NA 230000 34000 680000 --- No BSL
Explosives (mg/kg)
NITROCELLULOSE 6/6 1.5 - 3.7 S36SS0040001 --- 2.1 3.7 NA --- --- --- --- No NTX
Metals (mg/kg)
ALUMINUM 6/6 4340  - 6290 S36SS0040001 --- 4908 6290 19700 7800 8.3 170 7090000 No BSL
ARSENIC 6/6 2.6  - 6.2 S36SS0010001 --- 4.1 6.2 14.9 0.43 0.0013 0.026 769 No BKG
BARIUM 6/6 29.4  - 48.3 S36SS0020001 --- 36.3 48.3 80.4 1600 300 6000 709000 No BSL
BERYLLIUM 6/6 0.24  - 0.44 S36SS0040001 --- 0.34 0.44 1.1 16 58 1200 1380 No BSL
CADMIUM 3/6 0.15  - 3.1 S36SS0050001 0.03 - 0.032 0.61 3.1 2.5 3.9 1.4 27 1843 No BSL
CALCIUM 6/6 321  - 1060 S36SS0030001 --- 667 1060 2060 --- --- --- --- No NUT

CHROMIUM 6/6 8.7  - 12.2 S36SS0010001 --- 10.2 12.2 33.4 12000(10) 9.9E+07(10) 2.0E+09(10) 276 No BSL
COBALT 6/6 3  - 11.7 S36SS0040001 --- 5.9 11.7 22.3 --- 0.17 3.3 1180 No NTX, BKG
COPPER 6/6 10.4  - 46.6 S36SS0050001 --- 21.1 46.6 20.3 310 530 11000 --- No BSL
IRON 6/6 10900  - 16000 S36SS0040001 --- 13133 16000 38500 5500 --- --- --- No BKG
LEAD 6/6 16.4  - 178 S36SS0060001 --- 53.7 178 62.5 400 --- --- --- No BSL
MAGNESIUM 6/6 429  - 856 S36SS0040001 --- 566 856 1620 --- --- --- --- No NUT
MANGANESE 6/6 146 - 298 S36SS0040001 --- 208 298 1390 160 48 950 70900 No BKG
MERCURY 6/6 0.067 - 0.097 S36SS0060001 --- 0.08 0.097 0.16 2.3 0.1 2.1 2.9 No BSL
NICKEL 6/6 4.2  - 10.4 S36SS0010001 --- 6.7 10.4 15.4 160 14 280 --- No BSL
POTASSIUM 6/6 256  - 432 S36SS0030001 --- 342 432 1470 --- --- --- --- No NUT
SODIUM 3/6 41.7 - 66.8 S36SS0050001 31.5 - 38.1 34.9 66.8 120 --- --- --- --- No NUT
VANADIUM 6/6 16.2  - 19.6 S36SS0030001 --- 18.4 19.6 53.3 7.8 37 730 --- No BKG
ZINC 6/6 27.1  - 81 S36SS0050001 --- 44.5 81 37.5 2300 680 14000 --- No BSL

Human Health Risk Screening(6)
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HUMAN HEALTH DATA EVALUATION - SURFACE SOIL
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
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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)

Region 3 RBC 
Residential 

Soil(7)
Soil to GW 

DAF=1
Soil to GW 

DAF=20
EPA SSL 
Soil to Air

Selected 
as a 

COPC? Rationale

Human Health Risk Screening(6)

Shaded cells indicate chemicals selected as COPCs and/or exceedances of criteria.  A chemical is selected as a COPC if the maximum concentration exceeds background (for inorganics) and 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 one half 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  RBCs for noncarcinogens are divided by 10 to correspond to a target hazard quotient of 0.1.
8  The value for acenaphthene is used as a surrogate for acenaphthylene.
9  The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
10 Screening values for trivalent chromium are used because hexavalent chromium was analyzed for but not detected.

Associated Samples Definitions Rationale Codes
COPC - Chemical of potential concern ASL - Above screening level

S36SS0010001 DAF - Dilution attenuation factor BKG - Below background
S36SS0020001 EPA - United States Environmental Protection Agency BSL - Below screening level
S36SS0020001-D GW - Groundwater NTX - No toxicity data
S36SS0030001 NA - Not available/not applicable NUT - Essential nutrient
S36SS0040001 RBC - Risk-based concentration
S36SS0050001 SSL - Soil screening level
S36SS0060001
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HUMAN HEALTH DATA EVALUATION - GROUNDWATER
SITE 36 - CLOSED LANDFILL

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)
Region 3 RBC Tap 

Water(6)

Selected 
as a 

COPC? Rationale
Volatiles (µg/L)
ETHYLBENZENE 1/3 0.99 S36MW0020101 0.5 0.50 1.0 130 No BSL
TOLUENE 2/3 0.98 - 55 S36MW0020101 0.5 19 56 230 No BSL
TRICHLOROETHENE 1/3 0.56  - 0.6 S36MW0010101 0.5 0.54 0.6 0.026 Yes ASL
Semivolatiles (µg/L)
4-METHYLPHENOL 2/3 4 - 93 S36MW0020101 10 34 90 18 Yes ASL
ACETOPHENONE 1/3 2 S36MW0020101 10 4 2 61 No BSL

BENZALDEHYDE 2/3 1 - 2 S36MW0010101, 
S36MW0020101 10 2.8 2 370 No BSL

PHENOL 2/3 1 - 8 S36MW0020101 10 4.8 8 1100 No BSL
Explosives (µg/L)
2,6-DINITROTOLUENE 1/2 0.28 - 1.4 S36MW0020101 0.1 0.54 1.4 3.7 No BSL
RDX 2/3 0.58 - 0.69 S36MW0010101 0.1 0.43 0.69 0.61 Yes ASL
TETRYL 1/3 0.31 S36MW0010101 0.1 0.09 0.31 15 No BSL
Metals (µg/L)
ALUMINUM 1/3 839 S36MW0020101 23.6 - 65 298 839 3700 No BSL
ANTIMONY 1/3 2.1 S36MW0010101 2 1.2 2.1 1.5 Yes ASL
ARSENIC 2/3 4.4 - 22.4 S36MW0020101 2 9.7 22.4 0.045 Yes ASL
BARIUM 3/3 51.4 - 1570 S36MW0010101-D --- 577 1570 730 Yes ASL
CADMIUM 3/3 0.21 - 1.1 S36MW0010101 --- 0.75 1.1 1.8 No BSL
CALCIUM 3/3 4700 - 121000 S36MW0010101 --- 48867 121000 NA No NUT
COBALT 2/3 1.3 - 8.4 S36MW0030101 0.4 3.3 8.4 NA No NTX
IRON 3/3 101 - 67700 S36MW0010101-D --- 44117 67700 2600 Yes ASL
LEAD 2/3 5.6  - 8.1 S36MW0010101-D 0.9 4.7 8.1 15 No BSL
MAGNESIUM 3/3 2720 - 32600 S36MW0010101 --- 18607 32600 NA No NUT
MANGANESE 3/3 132  - 1560 S36MW0020101 --- 827.5 1560 73 Yes ASL
NICKEL 1/3 6.9 S36MW0030101 0.7 2.5 6.9 73 No BSL
POTASSIUM 3/3 3580 - 16600 S36MW0010101 --- 8923 16600 NA No NUT
SODIUM 3/3 11800  - 98500 S36MW0020101 --- 56400 98500 NA No NUT

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 one half the detection limit for nondetect samples.
4  The maximum detected concentration is used for screening purposes.
5  Table 3-3.
6  RBCs 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

S36MW0010101 NA - Not available/Not applicable BSL - Below screening level
S36MW0010101-D RBC - Risk-based concentration NTX - No toxicity data
S36MW0020101 NUT - Essential nutrient
S36MW0030101



TABLE 4-10

HUMAN HEALTH DATA EVALUATION - SURFACE WATER
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND

Chemical
Frequency of 
Detection(1)

Range of 
Detections(1)

Sample with 
Maximum

Range of 
Nondetects(2)

Average of 
All Results(3)

Concentration 
Used for 

Screening(4) Region 3 RBC Tap Water(6)

Selected 
as a 

COPC? Rationale
Volatiles (µg/L)
CHLOROMETHANE 3/6 0.69  - 0.89 S36SW0050101 0.5 0.47 0.89 19 No BSL
Metals (µg/L)
ALUMINUM 6/6 53.8 - 948 S36SW0010101-D --- 290 948 3700 No BSL
BARIUM 6/6 18.3 - 35.6 S36SW0010101-D --- 27 35.6 730 No BSL
CADMIUM 1/6 0.71 S36SW0030101 0.2 0.2 0.71 1.8 No BSL
CALCIUM 6/6 18100  - 20900 S36SW0050101 --- 18958 20900 NA No NUT
CHROMIUM 3/6 0.61 - 1.5 S36SW0010101-D 0.5 0.64 1.5 5500(7) No BSL
COBALT 2/6 0.55 - 0.65 S36SW0010101-D 0.4 0.30 0.65 NA No NTX
COPPER 1/6 7.5 S36SW0040101 1 - 4.5 1.95 7.5 150 No BSL
IRON 6/6 466  - 3620 S36SW0030101 --- 1607 3620 2600 Yes ASL
LEAD 3/6 1.2  - 13.6 S36SW0030101 0.9 3.4 13.6 15 No BSL
MAGNESIUM 6/6 8390  - 8570 S36SW0010101 --- 8498 8570 NA No NUT
MANGANESE 6/6 44.8  - 492 S36SW0050101 --- 362 492 73 Yes ASL
NICKEL 6/6 0.93 - 2 S36SW0010101-D --- 2.8 2 73 No BSL
SODIUM 6/6 24200  - 26300 S36SW0060101 --- 25117 26300 NA No NUT
VANADIUM 4/6 0.71 - 2.3 S36SW0010101-D 0.4 - 0.4 1.0 2.3 3.7 No BSL
Miscellaneous Paramters (µg/L)
CYANIDE 1/6 5.1 S36SW0020101 2 2.5 5.1 73 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 one half the detection limit for nondetect samples.
4  The maximum detected concentration is used for screening purposes.
5  Table 3-3.
6  RBCs for noncarcinogens are divided by 10 to correspond to a target hazard quotient of 0.1.
7  The RBC for trivalent chromium is used because hexavalent chromium was analyzed for but not detected.

Associated Samples Definitions Rationale Codes
COPC - Chemical of potential concern ASL - Above screening level

S36SW0010101 NA - Not available/not applicable BSL - Below screening level
S36SW0010101-D RBC - Risk-based concentration NTX - No toxicity data
S36SW0020101 NUT - Essential nutrient
S36SW0030101
S36SW0040101
S36SW0050101
S36SW0060101

Human Health Risk Screening(5)



TABLE 4-11

HUMAN HEALTH DATA EVALUATION - SEDIMENT
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
PAGE 1 OF 2

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)
Region 3 RBC 

Residential Soil(6)

Selected 
as a 

COPC? Rationale
Volatiles (µg/kg)
2-BUTANONE 4/6 6 - 28 S36SD0040001 12 - 13 15 28 4700000 No BSL
ACETONE 6/6 8 - 47 S36SD0010001 --- 26 47 7000000 No BSL
TRICHLOROFLUOROMETHANE 1/6 3 S36SD0040001 12 - 23 8 3 2300000 No BSL
Semivolatiles (µg/kg)

ACENAPHTHYLENE 1/15 290 S36SD0030001 83 - 600 153 290 470000(7) No BSL
ANTHRACENE 1/15 420 S36SD0030001 83 - 600 161 420 2300000 No BSL
BENZALDEHYDE 3/6 73 - 320 S36SD0030001 270 - 480 177 320 780000 No BSL
BENZO(A)ANTHRACENE 6/15 89 - 1200 S36SD0030001 170 - 540 285 1200 220 Yes ASL
BENZO(A)PYRENE 7/15 43 - 1000 S36SD0030001 170 - 540 250 1000 22 Yes ASL
BENZO(B)FLUORANTHENE 7/15 44 - 2300 S36SD0030001 170 - 540 359 2300 220 Yes ASL
BENZO(G,H,I)PERYLENE 4/15 39 - 490 S36SD0030001 83 - 540 143 490 230000(8) No BSL
BENZO(K)FLUORANTHENE 6/15 42 - 790 S36SD0030001 170 - 540 172 790 2200 No BSL
CARBAZOLE 1/6 61 S36SD0030001 270 - 600 196 61 32000 No BSL
CHRYSENE 6/15 62 - 1300 S36SD0030001 170 - 540 209 1300 22000 No BSL
DIBENZO(A,H)ANTHRACENE 2/15 45 - 210 S36SD0030001 83 - 600 136 210 22 Yes ASL
FLUORANTHENE 8/15 86 - 1300 S36SD0030001 170 - 540 237 1300 310000 No BSL
INDENO(1,2,3-CD)PYRENE 4/15 34 - 480 S36SD0030001 430 - 540 142 480 220 Yes ASL
PHENANTHRENE 5/15 65 - 120 S36SD0020001 170 - 540 119 120 230000(8) No BSL
PYRENE 9/15 67 - 1200 S36SD0030001 170 - 540 218 1200 230000 No BSL
Explosives (mg/kg)
NITROGLYCERIN 1/6 0.55 S36SD0010001 0.5 0.3 0.55 0.8 No BSL
Metals (mg/kg)
ALUMINUM 15/15 3950  - 30700 S36SD0110102 --- 14629 30700 7800 Yes ASL
ANTIMONY 6/15 0.45 - 4.5 S36SD0040001 0.47 - 3.9 1.5 4.5 3.1 Yes ASL
ARSENIC 15/15 2.5 - 17.7 S36SD0090102 --- 7.3 17.7 0.43 Yes ASL
BARIUM 15/15 26.8 - 255 S36SD0090102 --- 132 255.0 1600 No BSL

BERYLLIUM 15/15 0.25 - 1.7
S36SD0110102; 
S36SD0130102 --- 0.9 1.7 16 No BSL

CADMIUM 15/15 0.15 - 16 S36SD0110102 --- 2.3 16.0 3.9 Yes ASL
CALCIUM 15/15 711 - 5990 S36SD0130102 --- 3064 5990 NA No NUT

CHROMIUM 15/15 11.3  - 110 S36SD0090102 --- 30.0 110.0 12000(9) No BSL
COBALT 15/15 2.1 - 26.8 S36SD0130102 --- 13.3 26.8 NA No NTX
COPPER 13/15 13.4  - 127 S36SD0110102 10.2 - 12.6 46.2 127.0 310 No BSL
IRON 15/15 9110  - 93500 S36SD0090102 --- 28396 93500 5500 Yes ASL
LEAD 15/15 9.8  - 4100 S36SD0090102 --- 326 4100 400 Yes ASL
MAGNESIUM 15/15 504 - 3870 S36SD0110102 --- 1985 3870 NA No NUT
MANGANESE 15/15 116 - 2080 S36SD0110102 --- 904 2080 160 Yes ASL
MERCURY 11/15 0.12 - 2.9 S36SD0130102 0.056 - 0.079 0.35 2.90 2.3 Yes ASL
NICKEL 14/15 6 - 102 S36SD0090102 7.4 - 7.6 25.1 102.0 160 No BSL



TABLE 4-11

HUMAN HEALTH DATA EVALUATION - SEDIMENT
SITE 36 - CLOSED LANDFILL

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

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)
Region 3 RBC 

Residential Soil(6)

Selected 
as a 

COPC? Rationale
Metals (mg/kg) (continued)
POTASSIUM 15/15 307 - 3500 S36SD0110102 --- 1626 3500 NA No NUT
SILVER 8/15 0.35 - 4.9 S36SD0010001 0.25 - 0.78 0.8 4.9 39 No BSL
SODIUM 10/15 79.4 - 755 S36SD0110102 64.5 - 755 330 755 NA No NUT
VANADIUM 15/15 15.3  - 66.5 S36SD0110102 --- 38.0 66.5 7.8 Yes ASL
ZINC 15/15 16.6 - 840 S36SD0010001 --- 202 315 2300 No BSL
Miscellaneous Parameters (mg/kg)
CYANIDE 2/15 0.13 - 0.26 S36SD0060001 0.12 - 0.96 0.27 0.26 160 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 one half the detection limit for nondetect samples.
4  The maximum detected concentration is used for screening purposes.
5  Table 3-2.
6  RBCs for noncarcinogens are divided by 10 to correspond to a target hazard quotient of 0.1.
7  The value for acenaphthene is used as a surrogate for acenaphthylene.  
8  The value for pyrene is used as a surrogate for genzo(g,h,i)perylene and phenanthrene.
9  The RBC for trivalent chromium is used because hexavalent chromium was analyzed for but not detected.

Associated Samples Definitions Rationale Codes
S36SD0010001 COPC - Chemical of potential concern ASL - Above screening level
S36SD0020001 NA - Not available/not applicable BSL - Below screening level
S36SD0030001 ND - Not detected NTX - No toxicity data
S36SD0040001 RBC - Risk-based concentration NUT - Essential nutrient
S36SD0050001
S36SD0060001
S36SD0060001-D
S36SD0070102
S36SD0080102
S36SD0090102
S36SD0100102



TABLE 4-12

HUMAN HEALTH DATA EVALUATION - PORE WATER
SITE 36 - CLOSED LANDFILL

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)
Region 3 RBC Tap 

Water(6)

Selected 
as a 

COPC? Rationale
Volatiles (µg/L)
TOLUENE 4/4 0.56  - 4 S36PW0020101 --- 1.8 4 230 No BSL
Semivolatiles (µg/L)
4-METHYLPHENOL 1/4 1 S36PW0010101 10 4 1 18 No BSL
ACETOPHENONE 1/4 2 S36PW0040101 10 4.25 2 61 No BSL
Explosives (µg/L)
1,3,5-TRINITROBENZENE 1/4 0.076 S36PW0020101 0.1 - 0.2 0.07 0.076 110 No BSL
1,3-DINITROBENZENE 1/4 0.25 - 0.65 S36PW0010101-D 0.1 - 0.2 0.16 0.65 0.37 Yes ASL
2,4,6-TRINITROTOLUENE 1/4 0.077 S36PW0010101 0.1 - 0.2 0.07 0.077 2.2 No BSL
4-NITROTOLUENE 1/4 0.073 S36PW0010101-D 0.5 - 1 0.27 0.073 4.2 No BSL
Metals (unfiltered) (µg/L)
ALUMINUM 4/4 17.6  - 1930 S36PW0030101 --- 823 1930 3700 No BSL
ARSENIC 4/4 2.1 - 4.9 S36PW0020101 --- 3.3 4.9 0.045 Yes ASL
BARIUM 4/4 68.4 - 280 S36PW0020101 --- 142 280 730 No BSL
CADMIUM 4/4 0.23 - 1.3 S36PW0020101 --- 0.59 1.3 1.8 No BSL
CALCIUM 4/4 18700  - 34500 S36PW0020101 --- 29212 34500 NA No NUT
CHROMIUM 4/4 1.6 - 19.7 S36PW0010101 --- 10.5 19.7 5500(7) No BSL
COBALT 4/4 0.55 - 8.1 S36PW0010101 --- 5.1 8.1 NA No NTX
COPPER 4/4 7.6 - 33.1 S36PW0010101 --- 19.7 33.1 150 No BSL
IRON 4/4 16600  - 82800 S36PW0020101 --- 39038 82800 2600 Yes ASL
LEAD 4/4 1.1 - 14 S36PW0010101 --- 4.6 14 15 No BSL
MAGNESIUM 4/4 14800  - 27100 S36PW0020101 --- 20662 27100 NA No NUT
MANGANESE 4/4 1440  - 2690 S36PW0010101 --- 2105 2690 73 Yes ASL
NICKEL 4/4 49.6  - 364 S36PW0030101 --- 241 364 73 Yes ASL
POTASSIUM 1/4 7130 S36PW0040101 1300 - 5100 2813 7130 NA No NUT
SODIUM 4/4 59100  - 166000 S36PW0020101 --- 65350 166000 NA No NUT
VANADIUM 3/4 2.6 - 3.8 S36PW0030101 0.4 2.2 3.8 3.7 Yes ASL
ZINC 4/4 42.5  - 70.4 S36PW0040101 2.1 53.1 70.4 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 one half the detection limit for nondetect samples.
4  The maximum detected concentration is used for screening purposes.
5  Table 3-3.
6  RBCs for noncarcinogens are divided by 10 to correspond to a target hazard quotient of 0.1.
7  The RBC for trivalent chromium is used because hexavalent chromium was analyzed for but not detected.

Associated Samples Definitions Rationale Codes
COPC - chemical of potential concern ASL - Above screening level

S36PW0010101 NA - Not available/not applicable BSL - Below screening level
S36PW0010101-D RBC - Risk-based concentration NTX - No toxicity data
S36PW0020101 NUT - Essential nutrient
S36PW0030101
S36PW0040101



TABLE 4-13

CHEMICAL-SPECIFIC HUMAN HEALTH RISKS
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
PAGE 1 OF 2

Chemical
Maximum 

Concentration RBC(1)
Estimated 

ILCR
Primary Target 

Organ RBC(1)
Estimated 

HQ Target Organ Total HI
Surface Soil (mg/kg)
Benzo(a)anthracene 0.25 0.22 1.1E-06 NA(2) NA(2) --- NA NA
Benzo(a)pyrene 0.24 0.022 1.1E-05 NA(2) NA(2) ---
Benzo(b)fluoranthene 0.47 0.22 2.1E-06 NA(2) NA(2) ---
Dibenzo(a,h)anthracene 0.042 0.022 1.9E-06 NA(2) NA(2) ---

Total ILCR 1.6E-05 Total HQ 0.00

Groundwater (µg/L)
Trichloroethene 0.6 0.026 2.3E-05 unspecified 10(3) 0.06 blood 2.74
4-Methylphenol 93 NA(2) NA(2) unspecified 180 0.52 cardiovascular 2.25
RDX 0.69 0.61 1.1E-06 prostate 110(3) 0.01 CNS 2.14
Antimony 2.1 NA(2) NA(2) blood, lifespan 15 0.14 GI 2.60
Arsenic 22.4 0.045 5.0E-04 cardiovascular 11(3) 2.04 lifespan 0.14
Barium 1570 NA(2) NA(2) cardiovascular 7300 0.22 liver 2.60
Iron 67700 NA(2) NA(2) blood, GI, liver 26000 2.60 prostate 0.01
Manganese 1560 NA(2) NA(2) CNS 730 2.14 unspecified 0.58

Total ILCR 5.2E-04 Total HQ 7.72

Surface Water (µg/L)
Iron 2790 NA(2) NA(2) blood, GI, liver 26000 0.11 blood 0.11
Manganese 492 NA(2) NA(2) CNS 730 0.67 CNS 0.67

Total ILCR 0 Total HQ 0.78 GI 0.11
liver 0.11

Pore Water (µg/L)
1,3-Dinitrobenzene 0.65 NA(2) NA(2) spleen 3.7 0.18 blood 3.18
Arsenic 4.9 0.045 1.1E-04 cardiovascular 11(3) 0.45 body weight 0.50
Iron 82800 NA(2) NA(2) blood, GI, liver 26000 3.18 cardiovascular 0.45
Manganese 2690 NA(2) NA(2) CNS 730 3.68 CNS 3.68
Nickel 364 NA(2) NA(2) body weight 730 0.50 GI 3.18
Vanadium 3.8 NA(2) NA(2) NOEL 37 0.10 liver 3.18

Total ILCR 1.1E-04 Total HQ 8.09 NOEL 0.10
spleen 0.18

Carcinogenic Risks Noncarcinogenic Risks
Evaluation of Target Organ 

HIs



TABLE 4-13

CHEMICAL-SPECIFIC HUMAN HEALTH RISKS
SITE 36 - CLOSED LANDFILL

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

Chemical
Maximum 

Concentration RBC(1)
Estimated 

ILCR
Primary Target 

Organ RBC(1)
Estimated 

HQ Target Organ Total HI

Carcinogenic Risks Noncarcinogenic Risks
Evaluation of Target Organ 

HIs

Sediment (mg/kg)
Benzo(a)anthracene 1.2 0.22 5.5E-06 NA(2) NA(2) --- blood 1.85
Benzo(a)pyrene 1.0 0.022 4.5E-05 NA(2) NA(2) --- body weight 0.39
Benzo(b)fluoranthene 2.3 0.22 1.0E-05 NA(2) NA(2) --- cardiovascular 0.77
Dibenzo(a,h)anthracene 0.21 0.022 9.5E-06 NA(2) NA(2) --- CNS 0.39
Indeno(1,2,3-cd)pyrene 0.48 0.22 2.2E-06 NA(2) NA(2) --- GI 1.70
Aluminum 30700 NA(2) NA(2) body weight 78000 0.39 kidney 0.41
Antimony 4.5 NA(2) NA(2) blood, lifespan 31 0.15 lifespan 0.15
Arsenic 17.7 0.43 4.1E-05 cardiovascular 23(3) 0.77 liver 1.70
Cadmium 16.0 NA(2) NA(2) kidney 39 0.41 NOEL 0.85
Iron 93500 NA(2) NA(2) blood, GI, liver 55000 1.70
Lead 4100 NA(4) NA(4) NA(4) NA(4) ---
Manganese 425 NA(2) NA(2) CNS 1600 0.27
Mercury 2.90 NA(2) NA(2) CNS 23 0.13
Vanadium 66.5 NA(2) NA(2) NOEL 78 0.85

Total ILCR 1.1E-04 Total HQ 4.66

Total Cumulative ILCR 7.6E-04 Cumulative HI 21
blood 7.88

body weight 0.89
Abbreviations: cardiovascular 3.47
CNS Central nervous system. CNS 6.89
GI Gastrointestinal GI 7.60
HI Hazard index. kidney 0.41
HQ Hazard quotient. lifespan 0.29
ILCR Incremental lifetime cancer risk. liver 7.60
NOEL No observed effects level NOEL 0.96
RBC Risk-based concentration. prostate 0.01

spleen 0.18
Footnotes: unspecified 0.58
1     RBCs (EPA, 2007a) for residential soil or tap water.
2     NA - Not applicable.  EPA has not established a cancer slope factor or oral reference dose (RfD) for this chemical.
3     Calculated using the RfD per EPA guidance (EPA, 2003).
4     The average concentration of lead in sediment is 326 mg/kg, which is less than the screening level of 400 mg/kg.  Therefore, lead
       does not pose a significant risk to potential receptors.

Cumulative HIs



TABLE 4-14

 ECOLOGICAL DATA EVALUATION - SURFACE SOIL
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
PAGE 1 OF 2

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)
ACETONE 6/6 9 - 170 S36SS0040001 --- 56.2 170 NA NA Yes NTX
ISOPROPYLBENZENE 1/6 20 S36SS0030001 11 - 16 8.7 20 NA NA Yes NTX
METHYL ACETATE 1/6 11 S36SS0020001 11 - 16 7.5 11 NA NA Yes NTX
STYRENE 1/6 2 S36SS0030001 11 - 16 5.7 2 NA 100 No BSL
TETRACHLOROETHENE 6/6 6 - 12 S36SS0010001 --- 8.9 12 NA 300 No BSL
Semivolatiles (µg/kg)
2-METHYLNAPHTHALENE 1/6 200 S36SS0040001 350 - 380 183 200 NA 29000 No BSL
ACENAPHTHYLENE 1/6 56 S36SS0010001 350 - 380 160.5 56 NA 29000 No BSL
ANTHRACENE 1/6 89 S36SS0010001 350 - 380 166 89 NA 29000 No BSL
BENZALDEHYDE 4/6 58 - 98 S36SS0050001 350 105 98 NA NA Yes NTX
BENZO(A)ANTHRACENE 2/6 87 - 250 S36SS0010001 350 - 380 178 250 NA 1100 No BSL
BENZO(A)PYRENE 4/6 52 - 240 S36SS0010001 350 - 370 134 240 NA 1100 No BSL
BENZO(B)FLUORANTHENE 5/6 44 - 470 S36SS0010001 370 161 470 NA 1100 No BSL
BENZO(G,H,I)PERYLENE 4/6 38 - 110 S36SS0010001 350 - 370 102 110 NA 1100 No BSL
BENZO(K)FLUORANTHENE 2/6 80 - 190 S36SS0010001 350 - 380 167 190 NA 1100 No BSL
CHRYSENE 4/6 37 - 330 S36SS0010001 350 - 370 152 330 NA 1100 No BSL
DIBENZO(A,H)ANTHRACENE 1/6 42 S36SS0010001 350 - 380 158 42 NA 1100 No BSL
DI-N-BUTYL PHTHALATE 3/6 37 - 49 S36SS0010001 350 - 370 112 49 NA NA Yes NTX
FLUORANTHENE 5/6 44 - 370 S36SS0010001 370 143 370 NA 29000 No BSL
INDENO(1,2,3-CD)PYRENE 2/6 51 - 120 S36SS0010001 350 - 380 151 120 NA 1100 No BSL
NAPHTHALENE 1/6 82 S36SS0040001 350 - 380 163 82 NA 29000 No BSL
PHENANTHRENE 2/6 52 - 110 S36SS0010001 350 - 380 149 110 NA 29000 No BSL
PYRENE 5/6 39 - 370 S36SS0010001 370 - 370 140 370 NA 1100 No BSL
Explosives (mg/kg)
NITROCELLULOSE 6/6 1.5 - 3.7 S36SS0040001 --- 2.1 3.7 NA NA Yes NTX
Metals (mg/kg)
ALUMINUM 6/6 4340  - 6290 S36SS0040001 --- 4908 6290 19700 NA(7) No BKG
ARSENIC 6/6 2.6  - 6.2 S36SS0010001 --- 4.1 6.2 14.9 18 No BSL
BARIUM 6/6 29.4  - 48.3 S36SS0020001 --- 36.3 48.3 80.4 330 No BSL
BERYLLIUM 6/6 0.24  - 0.44 S36SS0040001 --- 0.34 0.44 1.1 21 No BSL
CADMIUM 3/6 0.15  - 3.1 S36SS0050001 0.03 - 0.032 0.61 3.1 2.5 0.36 Yes ASL
CALCIUM 6/6 321  - 1060 S36SS0030001 --- 667 1060 2060 NA No NUT
CHROMIUM 6/6 8.7  - 12.2 S36SS0010001 --- 10.2 12.2 33.4 26 No BSL
COBALT 6/6 3  - 11.7 S36SS0040001 --- 5.9 11.7 22.3 13 No BSL
COPPER 6/6 10.4  - 46.6 S36SS0050001 --- 21.1 46.6 20.3 28 Yes ASL
IRON 6/6 10900  - 16000 S36SS0040001 --- 13133 16000 38500 NA(8) No BKG
LEAD 6/6 16.4  - 178 S36SS0060001 --- 53.7 178 62.5 11 Yes ASL
MAGNESIUM 6/6 429  - 856 S36SS0040001 --- 566 856 1620 NA No NUT



TABLE 4-14

 ECOLOGICAL DATA EVALUATION - SURFACE SOIL
SITE 36 - CLOSED LANDFILL

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

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
Metals (mg/kg) (continued)
MANGANESE 6/6 146 - 298 S36SS0040001 --- 208 298 1390 220 No BKG
MERCURY 6/6 0.067 - 0.097 S36SS0060001 --- 0.08 0.097 0.16 0.058 No BKG
NICKEL 6/6 4.2  - 10.4 S36SS0010001 --- 6.7 10.4 15.4 38 No BKG
POTASSIUM 6/6 256  - 432 S36SS0030001 --- 342 432 1470 NA No NUT
SODIUM 3/6 41.7 - 66.8 S36SS0050001 31.5 - 38.1 34.9 66.8 120 NA No NUT
VANADIUM 6/6 16.2  - 19.6 S36SS0030001 --- 18.4 19.6 53.3 7.8 No BKG
ZINC 6/6 27.1  - 81 S36SS0050001 --- 44.5 81 37.5 46 Yes ASL

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 one half 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  Potential for ecological risk only if soil pH is less than 5.5.
8  Potential for ecological risk only is low if soil pH is between 5 and 8.

Associated Samples Definitions Rationale Codes
COPC - Chemical of potential concern ASL - Above screening level

S36SS0010001 NA - Not available/not applicable BKG - Below background
S36SS0020001 BSL - Below screening level
S36SS0020001-D NTX - No screening level
S36SS0030001 NUT - Essential nutrient
S36SS0040001
S36SS0050001
S36SS0060001



TABLE 4-15

ECOLOGICAL DATA EVALUATION - SURFACE WATER
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND

Chemical
Frequency of 
Detection(1)

Range of 
Detections(1)

Sample with 
Maximum

Range of 
Nondetects(2)

Average of 
All Results(3)

Concentration 
Used for 

Screening(4) Ecological Screening Level(5)

Selected 
as a 

COPC? Rationale
Volatiles (µg/L)
CHLOROMETHANE 3/6 0.69  - 0.89 S36SW0050101 0.5 0.47 0.89 NA Yes NTX
Metals (µg/L)
ALUMINUM 6/6 53.8 - 948 S36SW0010101-D --- 290 948 87 Yes ASL
BARIUM 6/6 18.3 - 35.6 S36SW0010101-D --- 27 35.6 4 Yes ASL
CADMIUM 1/6 0.71 S36SW0030101 0.2 0.2 0.71 0.25 Yes ASL
CALCIUM 6/6 18100  - 20900 S36SW0050101 --- 18958 20900 NA No NUT
CHROMIUM 3/6 0.61 - 1.5 S36SW0010101-D 0.5 0.64 1.5 85 No BSL
COBALT 2/6 0.55 - 0.65 S36SW0010101-D 0.4 0.30 0.65 23 No BSL
COPPER 1/6 7.5 S36SW0040101 1 - 4.5 1.95 7.5 9 No BSL
IRON 6/6 466  - 3620 S36SW0030101 --- 1607 3620 300 Yes ASL
LEAD 3/6 1.2  - 13.6 S36SW0030101 0.9 3.4 13.6 2.5 Yes ASL
MAGNESIUM 6/6 8390  - 8570 S36SW0010101 --- 8498 8570 82000 No NUT
MANGANESE 6/6 44.8  - 492 S36SW0050101 --- 362 492 120 Yes ASL
NICKEL 6/6 0.93 - 2 S36SW0010101-D --- 2.8 2 52 No BSL
SODIUM 6/6 24200  - 26300 S36SW0060101 --- 25117 26300 680000 No NUT
VANADIUM 4/6 0.71 - 2.3 S36SW0010101-D 0.4 - 0.4 1.0 2.3 20.0 No BSL
Miscellaneous Paramters (µg/L)
CYANIDE 1/6 5.1 S36SW0020101 2 2.5 5.1 5 Yes ASL

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 one half the detection limit for nondetect samples.
4  The maximum detected concentration is used for screening purposes.
5  Table 3-5.

Associated Samples Definitions Rationale Codes
COPC - Chemical of potential concern ASL - Above screening level

S36SW0010101 NA - Not available/not applicable BSL - Below screening level
S36SW0010101-D NTX - No toxicity data
S36SW0020101 NUT - Essential nutrient
S36SW0030101
S36SW0040101
S36SW0050101
S36SW0060101



TABLE 4-16

 ECOLOGICAL DATA EVALUATION - SEDIMENT
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND
PAGE 1 OF 2

Chemical
Frequency of 
Detection(1)

Range of 
Detections(1)

Sample with 
Maximum 
Detection

Range of 
Nondetects(2)

Average of 
All Results(3)

Ecological 
Screening 

Level(5)

Ecological 
Effects 

Quotient

Selected 
as a 

COPC? Rationale
Volatile Organics (µg/kg)
2-Butanone 5/6 6 - 28 S36SD0040001 12 - 13 14.6 28 NA NA Yes NTX
Acetone 6/6 8 - 47 S36SD0010001 0 26.4 47 J NA NA Yes NTX
Trichlorofluoromethane 1/6 3 S36SD0040001 12 - 23 7.5 3 J NA NA Yes NTX
Semivolatile Organics (µg/kg)
Acenapthylene 1/15 290 S36SD0030001 83 - 600 152 290 J 5.9 49.2 Yes ASL
Anthracene 1/15 420 S36SD0030001 83 - 600 161 420 J 57.2 7.3 Yes ASL
Benzaldehyde 3/6 73 - 320 S36SD0030001 270 - 480 177 320 J NA NA Yes NTX
Benzo(a)anthracene 6/15 89 - 1200 S36SD0030001 170 - 540 285 1200 108 11.1 Yes ASL
Benzo(a)pyrene 7/15 43 - 1000 S36SD0030001 170 - 540 250 1000 150 6.7 Yes ASL
Benzo(b)fluoranthene 7/15 44 - 2300 S36SD0030001 170 - 540 359 2300 27.2 84.6 Yes ASL
Benzo(g,h,i)perylene 4/15 39 - 490 S36SD0030001 83 - 540 143 490 J 170 2.9 Yes ASL
Benzo(k)fluoranthene 6/15 42 - 790 S36SD0030001 170 - 540 172 790 240 3.3 Yes ASL
Carbazole 1/6 61 S36SD0030001 270 - 600 196 61 J NA NA Yes NTX
Chrysene 6/15 62 - 1300 S36SD0030001 170 - 540 209 1300 166 7.8 Yes ASL
Dibenzo(a,h)anthracene 2/15 45 - 210 S36SD0030001 83 - 600 136 210 J 33 6.4 Yes ASL
Fluoranthene 8/15 86 - 1300 S36SD0030001 170 - 540 237 1300 423 3.1 Yes ASL
Indeno(1,2,3-c,d)pyrene 4/15 34 - 480 S36SD0030001 83 - 540 142 480 J 17 28.2 Yes ASL
Phenanthrene 5/15 65 - 120 S36SD0020001 170 - 540 119 120 J 204 0.6 No BSL
Pyrene 9/15 67 - 1200 S36SD0030001 170 - 540 218 1200 195 6.2 Yes ASL
Explosives (mg/kg)
Nitroglycerin 1/6 0.55 S36SD0010001 0.5 0.3 0.55 NA NA Yes NTX
Inorganics (mg/kg)
Aluminum 15/15 3950 - 30700 S36SD0110102 0 14629 30700 J NA NA Yes NTX
Antimony 6/15 0.45 - 4.5 S36SD0040001 0.47 - 3.9 1.55 4.5 L 2 2.3 Yes ASL
Arsenic 15/15 2.5 - 17.7 S36SD0090102 0 7.26 17.7 9.8 1.8 Yes ASL
Barium 15/15 26.8 - 255 S36SD0090102 0 132 255 NA NA Yes NTX
Beryllium 15/15 0.25 - 1.7 S36SD0110102 0 0.91 1.7 J NA NA Yes NTX
Cadmium 15/15 0.15 - 16 S36SD0110102 0 2.27 16 J 0.99 16.2 Yes ASL
Calcium 15/15 711 - 5990 S36SD0130102 0 3064 5990 J NUT NA No NUT
Chromium 15/15 11.3 - 110 S36SD0090102 0 29.9 110 43.4 2.5 Yes ASL
Cobalt 15/15 2.1 - 26.8 S36SD0130102 0 13.3 26.8 J 50 0.5 No BSL
Copper 13/15 13.4 - 127 S36SD0110102 10.2 - 12.6 46.2 127 J 31.6 4.0 Yes ASL
Iron 15/15 9110 - 93500 S36SD0090102 0 28396 93500 20000 4.7 Yes ASL
Lead 15/15 9.8 - 4100 S36SD0090102 0 326 4100 J 35.8 115 Yes ASL
Magnesium 15/15 504 - 3870 S36SD0110102 0 1985 3870 J NUT NA No NUT
Manganese 15/15 116 - 2080 S36SD0110102 0 904 2080 J 460 4.5 Yes ASL
Mercury 11/15 0.12 - 2.9 S36SD0130102 0.056 - 0.079 0.35 2.9 J 0.18 16.1 Yes ASL

Concentration 
Used for 

Screening(4)



TABLE 4-16

 ECOLOGICAL DATA EVALUATION - SEDIMENT
SITE 36 - CLOSED LANDFILL

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

Chemical
Frequency of 
Detection(1)

Range of 
Detections(1)

Sample with 
Maximum 
Detection

Range of 
Nondetects(2)

Average of 
All Results(3)

Ecological 
Screening 

Level(5)

Ecological 
Effects 

Quotient

Selected 
as a 

COPC? Rationale

Concentration 
Used for 

Screening(4)

Inorganics (mg/kg) (continued)
Nickel 14/15 6 - 102 S36SD0090102 7.4 - 7.6 25.1 102 22.7 4.5 Yes ASL
Potassium 15/15 307 - 3500 S36SD0110102 0 1626 3500 J NUT NA No NUT
Silver 8/15 0.35 - 4.9 S36SD0010001 0.25 - 0.78 0.79 4.9 1 4.9 Yes ASL
Sodium 10/15 79.4 - 755 S36SD0110102 64.5 - 777 330 755 J NUT NA No NUT
Vanadium 15/15 15.3 - 66.5 S36SD0110102 0 38 66.5 J NA NA Yes NTX
Zinc 15/15 16.6 - 840 S36SD0090102 0 202 840 121 6.9 Yes ASL
AVS/SEM Metals (µmol/g)
Acid Volatile Sulfide 7/9 0.67 - 37.7 S36SD0080102 0.091 - 0.11 13.6 37.7 J NA NA NA NA
Cadmium 8/9 0.0052 - 0.13 S36SD0110102 0.0014 - 0.0017 0.022 0.13 J NA NA NA NA
Copper 9/9 0.0089 - 1.3 S36SD0110102 0 0.48 1.3 J NA NA NA NA
Lead 9/9 0.002 - 0.57 S36SD0090102 0 0.26 0.57 J NA NA NA NA
Nickel 9/9 0.011 - 0.52 S36SD0090102 0.0064 0.19 0.52 J NA NA NA NA
Zinc 8/9 1.2 - 3.9 S36SD0130102 0.039 - 0.18 1.96 3.9 J NA NA NA NA
Miscellaneous Parameters (mg/kg)
Cyanide 2/15 0.13 - 0.26 S36SD0060001 0.12 - 0.96 0.267 0.26 0.1 2.6 Yes ASL
Total Organic Carbon 9/9 50300 - 162000 S36SD0150102 0 88311 162000 J NA NA NA NA

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 one half the detection limit for nondetect samples.
4  The maximum detected concentration is used for screening purposes.
5  Table 3-6.

Definitions Rationale Codes
COPC - Chemical of potential concern ASL - Above screening level
NA - Not available/not applicable BSL - Below screening level

NTX - No toxicity data/screening level
NUT - Essential nutrient

Associated Samples:

S36SD0010001 S36SD0070102
S36SD0020001 S36SD0080102
S36SD0030001 S36SD0090102
S36SD0040001 S36SD0100102
S36SD0050001 S36SD0110102
S36SD0060001 S36SD0120102
S36SD0060001-AVG S36SD0120102-AVG
S36SD0060001-D S36SD0120102-D



TABLE 4-17

ORGANIC CARBON NORMALIZED AVS/SEM CALCULATIONS
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MD

Sample ID S36SD0070102 S36SD0080102 S36SD0090102 S36SD0100102 S36SD0110102 S36SD0120102 S36SD0120102-AVG S36DUP010102 S36SD0130102 S36SD0140102 S36SD0150102
Miscellaneous Parameters (mg/kg)
 TOTAL ORGANIC CARBON 78800  J  91000  J  50300 82200  J  72300  J  57000  J  77800  J  98600  J  72400  J  108000  J  162000  J  
AVS/SEM (µmol/g)
  ACID VOLATILE SULFIDE 0.091  UJ  37.7  J  21  L  14.3  J  28.4  J  0.67  J  0.3625  J  0.11  UJ  13.9  J  6.6  J  0.11  UJ  
  CADMIUM 0.0014  UJ  0.0077  J  0.0052  J  0.018  J  0.13  J  0.014  J  0.007425  J  0.0017  UJ  0.015  J  0.0072  J  0.0068  J  
  COPPER 0.014  J  0.36  J  0.63  J  0.48  J  1.3  J  0.25  J  0.12945  J  0.0089  J  0.77  J  0.34  J  0.34  J  
  LEAD 0.0038  J  0.27  J  0.57  J  0.28  J  0.48  J  0.12  J  0.061  J  0.002  J  0.34  J  0.15  J  0.16  J  
  NICKEL 0.011  J  0.19  J  0.52  J  0.2  J  0.25  J  0.094  J  0.0486  J  0.0064  UJ  0.2  J  0.14  J  0.19  J  
  ZINC 0.18  B  2  J  1.2  J  2.6  J  3  J  1.6  J  0.80975  J  0.039  B  3.9  J  1.7  J  2.3  J  
Sum SEM 0.2095 2.8277 2.9252 3.578 5.16 2.078 1.056225 0.05715 5.225 2.3372 2.9968
Sum SEM - AVS 0.164 -34.8723 -18.0748 -10.722 -23.24 1.408 0.693725 0.00215 -8.675 -4.2628 2.9418
fOC 0.0788 0.091 0.0503 0.0822 0.0723 0.057 0.0778 0.0986 0.0724 0.108 0.162
(Sum SEM - AVS)/f OC 2.08 -383 -359 -130 -321 24.7 8.92 0.022 -120 -39.5 18.2

Nondetect values were summed as 1/2 the nondetect value
AVS - Acid Volatile Sulfide
SEM - Simultaneously Extracted Metals
f OC - fraction organic carbon (unitless)



TABLE 4-18

SUMMARY OF BENTHIC MACROINVERTEBRATE DATA
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD MARYLAND
PAGE 1 OF 2

Reference Samples
Upstream Downstream Site Samples

SPECIES T.V. F.F.G. S36SD007 S36SD008 S36SD014 S36SD015 S36SD009 S36SD010 S36SD011 S36SD012 S36SD013

NEMATODA 6 2
MOLLUSCA
 Bivalvia
   Veneroida
    Sphaeriidae *8 FC 1
 Gastropoda
   Basommatophora
    Physidae
     Physella sp. 8.8 CG 1 1
ANNELIDA
 Oligochaeta
   Tubificida
    Enchytraeidae 9.8 CG 1 34 6 16
    Naididae *8 CG 10 20
     Dero sp. 10 CG 4
    Tubificidae w.h.c. 7.1 CG 44 4 10 4 30 28 40 12 12
     Quistadrilus multisetosus 3.9 CG 67 35 16 40 12 8
    Tubificidae w.o.h.c. 7.1 CG 234 49 105 22 12 24 7 54 16
     Branchiura sowerbyi 8.3 CG 3 1
     Limnodrilus hoffmeisteri 9.5 CG 15 20 6 41 8 13 36
   Lumbriculida
    Lumbriculidae 7 CG 4
 Hirudinea
   Rhynchobdellida
    Glossiphoniidae P
     Helobdella trisserialis 9.2 P 1
ARTHROPODA
 Crustacea
   Ostracoda 1 1 5 1 1
   Amphipoda
    Gammaridae
     Gammarus sp. 9.1 SH 1 2 4 21
   Decapoda
    Palaemonidae
     Palaemonetes sp. 7.1 CG 1



TABLE 4-18

SUMMARY OF BENTHIC MACROINVERTEBRATE DATA
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD MARYLAND
PAGE 2 OF 2

Reference Samples
Upstream Downstream Site Samples

SPECIES T.V. F.F.G. S36SD007 S36SD008 S36SD014 S36SD015 S36SD009 S36SD010 S36SD011 S36SD012 S36SD013
 Insecta
   Ephemeroptera
    Caenidae
     Caenis sp. 7.4 CG 1 1
   Odonata
    Libellulidae P 1
   Trichoptera
    Leptoceridae CG 1
   Diptera
    Ceratopogonidae P 1 1 1 1 1
    Chironomidae
     Chironomus sp. 9.6 CG 1 1 4 5
     Cladotanytarsus sp. 4.1 FC 1
     Cricotopus sylvestris 1 3
     Dictotendipes modestus 8.7 1 14 3 2 17 10 117
     Einfeldia sp. 7.1 CG 2
     Glyptotendipes sp. 9.5 FC 2
     Nanocladius sp. 7.1 CG 2
     Paracladopelma sp. 5.5 CG 1 2
     Parametriocnemus sp. 3.7 CG 1
     Polypedilum halterale gp. 7.3 SH 1 1 1 1
     Polypedilum illinoense 9 SH 1 4
     Procladius bellus 1 2 1 2
     Procladius sp. 9.1 P 1 1 20
     Tanypus carinatus 4 1 1 12 16 1 41 15
     Tanytarsus sp. 6.8 FC 2 2 3 4 6 32
    Muscidae 1
    Tabanidae PI
     Chrysops sp. 6.7 PI 2 2
    Tipulidae SH 25 40 40 3 12

Total Number of Organisms 300 102 259 82 140 112 163 212 298
Totan Number of Taxa 7 8 13 11 11 16 14 19 21
North Carolina Biotic Index 7.23 7.77 6.25 7.56 7.02 6.86 7.25 7.78 8.25
Shannon Diversity Index 1.07 1.91 2.38 2.20 2.54 3.08 2.77 3.29 3.16

T.V. - Tolerance Value (The lower the number the more sensitive the organism)
F.F.G. - Functional Feeding Group
     - CG - Collectors Gatherers
     - FC - Filtering Collectors
     - SH - Shredders
     - P - Predators
     - PI - Piercers



TABLE 4-19

ECOLOGICAL DATA EVALUATION - PORE WATER
SITE 36 - CLOSED LANDFILL

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)
Ecological 

Screening Level(5)

Selected 
as a 

COPC? Rationale
Volatiles (µg/L)
TOLUENE 4/4 0.56  - 4 S36PW0020101 --- 1.8 4 2 Yes ASL
Semivolatiles (µg/L)
4-METHYLPHENOL 1/4 1 S36PW0010101 10 4 1 543 No BSL
ACETOPHENONE 1/4 2 S36PW0040101 10 4.25 2 NA Yes NTX
Explosives (µg/L)
1,3,5-TRINITROBENZENE 1/4 0.076 S36PW0020101 0.1 - 0.2 0.07 0.076 NA Yes NTX
1,3-DINITROBENZENE 1/4 0.25 - 0.65 S36PW0010101-D 0.1 - 0.2 0.16 0.65 NA Yes NTX
2,4,6-TRINITROTOLUENE 1/4 0.077 S36PW0010101 0.1 - 0.2 0.07 0.077 100 No BSL
4-NITROTOLUENE 1/4 0.073 S36PW0010101-D 0.5 - 1 0.27 0.073 1900 No BSL
Metals (unfiltered) (µg/L)
ALUMINUM 4/4 17.6  - 1930 S36PW0030101 --- 823 1930 87 Yes ASL
ARSENIC 4/4 2.1 - 4.9 S36PW0020101 --- 3.3 4.9 5 No BSL
BARIUM 4/4 68.4 - 280 S36PW0020101 --- 142 280 4 Yes ASL
CADMIUM 4/4 0.23 - 1.3 S36PW0020101 --- 0.59 1.3 0.25 Yes ASL
CALCIUM 4/4 18700  - 34500 S36PW0020101 --- 29212 34500 116000 No NUT
CHROMIUM 4/4 1.6 - 19.7 S36PW0010101 --- 10.5 19.7 85 No BSL
COBALT 4/4 0.55 - 8.1 S36PW0010101 --- 5.1 8.1 23 No BSL
COPPER 4/4 7.6 - 33.1 S36PW0010101 --- 19.7 33.1 9 Yes ASL
IRON 4/4 16600  - 82800 S36PW0020101 --- 39038 82800 300 Yes ASL
LEAD 4/4 1.1 - 14 S36PW0010101 --- 4.6 14 2.5 Yes ASL
MAGNESIUM 4/4 14800  - 27100 S36PW0020101 --- 20662 27100 82000 No NUT
MANGANESE 4/4 1440  - 2690 S36PW0010101 --- 2105 2690 120 Yes ASL
NICKEL 4/4 49.6  - 364 S36PW0030101 --- 241 364 52 Yes ASL
POTASSIUM 1/4 7130 S36PW0040101 1300 - 5100 2813 7130 53000 No NUT
SODIUM 4/4 59100  - 166000 S36PW0020101 --- 65350 166000 680000 No NUT
VANADIUM 3/4 2.6 - 3.8 S36PW0030101 0.4 2.2 3.8 20 No BSL
ZINC 4/4 42.5  - 70.4 S36PW0040101 2.1 53.1 70.4 120 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 one half the detection limit for nondetect samples.
4  The maximum detected concentration is used for screening purposes.
5  Table 3-5.

Associated Samples Definitions Rationale Codes
COPC - chemical of potential concern ASL - Above screening level

S36PW0010101 NA - Not available/not applicable BSL - Below screening level
S36PW0010101-D NTX - No toxicity data
S36PW0020101 NUT - Essential nutrient
S36PW0030101
S36PW0040101



TABLE 4-20

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS

SITE 36 - CLOSED LANDFILL
NSF-IH, INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Metals
CADMIUM 3.4E-02 7.9E-03 3.6E-01 4.0E-02 2.8E+00 6.6E-01 2.8E+00 3.2E-01
COPPER 1.2E-01 1.4E-02 4.1E-01 2.8E-02 1.6E+00 1.8E-01 4.8E-01 3.3E-02
LEAD 5.8E-01 2.1E-02 5.0E-01 1.3E-02 1.0E+01 3.7E-01 1.3E+00 3.3E-02
ZINC 3.2E-02 1.2E-02 1.7E-01 4.3E-02 1.1E+00 4.4E-01 5.2E-01 1.3E-01

Cells are shaded if the value is greater than 1.0

NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
EEQ - Ecological Effects Quotient

Chemical

Herbivorous Receptors EEQs Insectivorous Receptors EEQs
Bobwhite Quail Meadow Vole American Woodcock Short-Tailed Shrew



TABLE 4-21

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO
PISCIVOROUS RECEPTORS
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL
Semivolatile Organics
ACENAPHTHYLENE 4.2E-03 4.2E-04 1.7E-04 3.2E-05
ANTHRACENE 6.1E-03 6.1E-04 2.5E-04 4.6E-05
BENZO(A)ANTHRACENE 1.7E-02 1.7E-03 7.7E-02 1.2E-03
BENZO(A)PYRENE 1.4E-02 1.4E-03 6.4E-02 1.0E-03
BENZO(B)FLUORANTHENE 3.3E-02 3.3E-03 1.5E-01 2.4E-03
BENZO(G,H,I)PERYLENE 7.1E-03 7.1E-04 3.1E-02 5.0E-04
BENZO(K)FLUORANTHENE 1.1E-02 1.1E-03 5.1E-02 8.1E-04
CHRYSENE 1.9E-02 1.9E-03 8.3E-02 1.3E-03
DIBENZO(A,H)ANTHRACENE 3.0E-03 3.0E-04 1.3E-02 2.2E-04
FLUORANTHENE 1.9E-02 1.9E-03 7.8E-04 1.4E-04
INDENO(1,2,3-CD)PYRENE 6.9E-03 6.9E-04 3.1E-02 4.9E-04
PHENANTHRENE 1.7E-03 1.7E-04 7.2E-05 1.3E-05
PYRENE 1.7E-02 1.7E-03 7.7E-02 1.2E-03
Inorganics
ARSENIC 3.0E-01 1.5E-01 8.6E-01 2.0E-01
CADMIUM 4.6E+00 1.1E+00 1.1E+01 1.2E+00
CHROMIUM 1.1E+00 1.9E-01 1.7E+00 6.9E-02
COPPER 8.7E+00 1.0E+00 7.8E+00 5.3E-01
LEAD 8.5E+01 3.1E+00 3.9E+01 1.0E+00
MERCURY 6.9E+01 6.9E+00 1.7E+01 3.5E+00
NICKEL 1.9E+00 6.8E-01 9.4E+00 1.1E+00
SILVER 1.3E-01 4.4E-03 5.8E-02 2.9E-03
ZINC 5.1E+00 1.9E+00 5.5E+00 1.4E+00

Cells are shaded if the value is greater than 1.0

NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
EEQ - Ecological Effects Quotient

Piscivorous Receptors EEQs
Great Blue Heron Raccoon

Chemical



TABLE 4-22

TERRESTRIAL FOOD CHAIN MODEL - LESS CONSERVATIVE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS

SITE 36 - CLOSED LANDFILL
NSF-IH, INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Metals
CADMIUM NA NA NA NA 4.7E-01 1.1E-01 6.5E-01 7.2E-02
COPPER NA NA NA NA 3.7E-01 4.3E-02 NA NA
LEAD NA NA NA NA 1.8E+00 6.5E-02 3.9E-01 9.8E-03
ZINC NA NA NA NA 5.6E-01 2.2E-01 NA NA

Cells are shaded if the value is greater than 1.0
NA - Not applicable
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
EEQ - Ecological Effects Quotient

Chemical

Herbivorous Receptors EEQs Insectivorous Receptors EEQs
Bobwhite Quail Meadow Vole American Woodcock Short-Tailed Shrew



TABLE 4-23

TERRESTRIAL FOOD CHAIN MODEL - LESS CONSERVATIVE SCENARIO
PISCIVOROUS RECEPTORS
SITE 36 - CLOSED LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL
Inorganics
CADMIUM 4.4E-02 1.0E-02 6.7E-02 7.5E-03
CHROMIUM 6.7E-02 1.1E-02 7.9E-02 3.3E-03
COPPER 8.2E-01 9.5E-02 4.4E-01 3.0E-02
LEAD 9.4E-01 3.4E-02 3.7E-01 9.4E-03
MERCURY 2.9E+00 2.9E-01 4.4E-01 8.8E-02
NICKEL 8.7E-02 3.2E-02 2.8E-01 3.2E-02
ZINC 2.7E-01 1.0E-01 1.8E-01 4.5E-02

NA - Not applicable
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
EEQ - Ecological Effects Quotient

Piscivorous Receptors EEQs
Great Blue Heron Raccoon

Chemical
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FIGURE 4-2, SITE PHOTOGRAPHS 
 

 
 

Site 36 – Looking east towards abandoned tank.  (2004) 
 

 
 

Site 36 – Looking north towards abandoned machinery.  (2004) 
 



Figure 4-3
Total Number of Organisms in Each Sample
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Figure 4-4
Total Number of Taxa in Each Sample
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Figure 4-5
North Carolina Biotic Index for Each Sample
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Figure 4-6
Shannon Diversity Index for Each Sample
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