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LCS  Laboratory Control Sample 

LCSD  Laboratory Control Sample Duplicate 

LFB  Laboratory Fortified Blank 
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LIMS  Laboratory Information Management Systems 

LOAEL Lowest-observed-adverse-effects level 

MARLAP  Multi-Agency Radiological Laboratory Analytical Protocols (Manual) 

MARSSIM  Multi-Agency Radiation Survey and Site Investigation Manual 

MC  Munitions Constituents 

MCB  Marine Corps Base 

MCL  Maximum Contaminant Level 

MDE  Maryland Department of the Environment 

MDL  Method detection limit 

MEC  Munitions and Explosives of Concern 

MOU  Memorandum of Understanding 

MPC  Measurement Performance Criterion 

MQO  Measurement Quality Objectives 

MRA/S  Munitions Response Area or Munitions Response Site 

MRR Marine Rifle Range 

MRP  Munitions Response Program 

MS/MSD  Matrix Spike/Matrix Spike Duplicate 

msl  Mean sea level 

MSR  Management Systems Review 

NAVEODTECHDIV  Naval Explosion Ordnance Disposal Technical Division 

NAVFAC  Naval Facilities Engineering Command 

NAVSCOLEOD  Naval School, Explosive Ordnance Disposal 

NAVSEA  Naval Sea Systems Command 

NCP  National Contingency Plan 

NFA  No Further Action 

NFESC  Naval Facilities Engineering Service Center 

NG  Nitroglycerin 

NIRIS  Naval Installation Restoration Information Solution 

NIST  National Institute of Standards and Technology 

NOAA National Oceanic and Atmospheric Administration 

NOAEL No-observed-adverse-effects level 

NPDES  National Pollutant Discharge Elimination System 

NPL  National Priorities List 

NSF-IH  Naval Support Facility – Indian Head 

ORNL Oak Ridge National Laboratory 

ORP Oxidation Reduction Potential 
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OSHA  Occupational Safety and Health Administration 

OSTR Old Skeet and Trap Range 

PA  Preliminary Assessment 

PAH  Polynuclear aromatic hydrocarbon 

PAL Project Action Limit 

PARCC  Precision, Accuracy, Representativeness, Completeness, and Comparability 

PCB  Polychlorinated biphenyl 

PD Ponar Dredge 

PDF  Portable Document Format 

PEC Probable Effects Concentration 

PEL Probable Effects Level 

PG  Professional Geologist 

PM  Project Manager 

POC  Point of Contact 

PPE  Personal Protective Equipment 

PQLG Project Quantitation Limit Goals 

PQO  Project Quality Objective 

PRP  Potentially Responsible Party 

PRQL  Project-Required Quantitation Limit 

PT Plastic Trowel 

PT  Proficiency Testing 

QA  Quality Assurance 

QAM  Quality Assurance Manager 

QAO  Quality Assurance Officer 

QAPP  Quality Assurance Project Plan 

QC  Quality Control 

QL  Quantitation Limit 

QMP  Quality Management Plan 

QS  Quality System 

QSM  Quality Systems Manual 

RAGS  Risk Assessment Guidance for Superfund 

RBC  Risk-based Concentrations 

RBSL  Risk-based Screening Levels 

RCRA  Resource Conservation and Recovery Act 

RI  Remedial Investigation 

RIC  Reconstructed Ion Chromatogram 
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RPD  Relative Percent Difference 

RPM  Remedial Project Manager 

RPSR Rum Point Skeet Range 

RRRR Roach Road Rifle Range 

RSD  Relative Standard Deviation 

RSL Regional Screening Level 

RT  Retention Time 

RTW  Retention Time Window 

SAP  Sampling and Analysis Plan 

SAR Small Arms Range 

SD  Standard Deviation 

SDG  Sample Delivery Group 

SDWA  Safe Drinking Water Act 

SDZ  Safety Danger Zone 

SERA Screening-level ecological risk assessment 

SI  Site Inspection 

SIM  Selective Ion Monitoring 

SOP  Standard Operating Procedure 

SQGs Soil Quality Guidelines 

SQL  Structured Query Language 

SQuiRTs Screening Quick Reference Tables 

SRM  Standard Reference Material 

SSL  Soil Screening Level 

SSO  Site Safety Officer 

SVOA  Semivolatile Organic Analytes 

SVOC  Semivolatile Organic Compound 

SW  Surface Water 

SWMU  Solid Waste Management unit 

TAL Target Analyte List 

TCL  Target Compound List 

TCLP  Toxicity Characteristic Leaching Procedure 

TEF Toxicity equivalency factor 

TRL Target risk level 

TRV Toxicity reference value 

TOC  Total Organic Carbon 

TS Total Solids 
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TSA  Technical Systems Audit 

USEPA  United States Environmental Protection Agency 

UFP  Uniform Federal Policy 

USACE  United States Army Corps of Engineers 

USCS  Unified Soil Classification System 

USMC United States Marine Corps 

USDA  United States Department of Agriculture 

USFWS United States Fish and Wildlife Service 

UXO  Unexploded Ordnance 

VOA  Volatile Organic Analyte 

VOC  Volatile organic compound 

VSP  Visual Sample Plan 

WMA  Wildlife Management Area 

WRS Wilcoxon Rank Sum 

WP Work Plan 

XRF  X-ray fluorescence 
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EXECUTIVE SUMMARY 

INTRODUCTION 

This Site Inspection (SI) Report presents the results of the SI conducted at the five small arms ranges 

located at the Stump Neck Annex portion of the Naval Support Facility (NSF) located in Indian Head, 

Maryland.  The general locations of Naval Support Facility Indian Head (NSF-IH), Main Installation and 

the Stump Neck Annex are shown on Figure ES-1.  As described in the Naval Facilities Engineering 

Command (NAVFAC)-approved Uniform Federal Policy Sampling Analysis Plan (UFP SAP) [Tetra Tech 

NUS, Inc. (TtNUS), 2009], the main objectives of the SI at the five small arms ranges were to build on 

information from the Preliminary Assessment (PA) by gathering initial field data, to perform field 

reconnaissance and surveys to further develop the Conceptual Site Model (CSM), to confirm the 

presence or absence of munitions constituents (MC), and to recommend potential future site actions.    

 
BACKGROUND AND PHYSICAL SETTING 

NSF-IH is located in northwestern Charles County, Maryland.  Figure ES-2 shows NSF-IH in the location 

within Charles County and the association with the Valley Impact Fan.  The Stump Neck Annex covers 

approximately 1,100 acres on the Stump Neck peninsula at the confluence of the Potomac River and 

Chicamuxen Creek in Charles County, Maryland.  Stump Neck Annex was acquired by the Navy in 1901 

to support activities at the 2,300-acre Indian Head Main Installation.  These two Navy properties are not 

contiguous; the Indian Head Main Installation is northeast of the Stump Neck Annex across Mattawoman 

Creek.  General Smallwood State Park and private property parcels are located east and southeast, 

respectively, of Stump Neck Annex, and the Chicamuxen Wildlife Management Area (WMA) is to the 

south across Chicamuxen Creek.   

 

These five small arms skeet ranges are being investigated under the DoD/Navy Military Munitions 

Response Program (MRP).  The purpose of the MRP is to investigate and remediate closed military 

ranges for munitions and explosives of concern (MEC) which consists of discarded military munitions 

(DMM), unexploded ordnance (UXO) and high concentrations of explosives in soil which present an 

explosive hazard and munitions constituents (MC) which consist of and include constituents (metals 

explosives, etc.) which are released into the environment.  MEC is not a concern at small arms ranges as 

a result of operation of the small arms ranges.  The DoD/Navy is following the Comprehensive 

Environmental Remediation and Liability Act (CERCLA) process for the environmental investigation 

process. 
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The initial phase of the CERCLA process, the PA, was completed in September 2005.  It identified five 

small arms ranges, classified as “other than operational range” sites or Munitions Response Areas or 

Munitions Response Sites (MRA/Ss), for further investigation at the Stump Neck Annex.  The five 

MRA/Ss described in the Stump Neck Annex PA Report are indicated on Figure ES-3.  The sites are 

identified by descriptive names and assigned Unexploded Ordnance (UXO) numbers.  

 

The size and topography of each of the five arms sites are as follows: 

 

Old Skeet and Trap Range – UXO 15 (OSTR) 

The total area of the site is 29.3 acres.  The site is divided into the Range Area, Open Water Area, and 

the Near Shore Area.  The range portion of the study area covers approximately 4.4 acres.  The Open 

Water portion of the study area covers approximately 18 acres.  The Near Shore portion of the study area 

covers approximately 750 linear feet. The relief of the Old Skeet and Trap Range is relatively flat; the 

elevation of the entire range is approximately 16 feet above mean sea level (msl). Surface runoff is to the 

Potomac River either directly or via a drainage ditch along Archer Avenue.   

 

Marine Rifle Range – UXO 14 (MRR) 

The total area of the site is 30.4 acres.  The site is divided into nine firing lines, two target berms, and the 

Hillside Impact Area.  The nine firing lines are approximately 200 linear feet each.  Target Berm #1 covers 

approximately 0.42 acres.  Target Berm #2 covers approximately 0.34 acres.  The Hillside Impact Area 

covers approximately 2.7 acres.  The terrain at the Marine Rifle Range is relatively flat.  Elevations range 

from 5 to 30 feet above msl.  The central and eastern portions of the range are relatively flat at an 

elevation of approximately 10 feet above msl.  The western portion of the range has a slight slope from 10 

to 30 feet above msl.  Wetlands border the range to the east, and wetlands also surround an unnamed 

tributary in the central portion of the range.   

 

Small Arms Pistol Range UXO 17 (SAR) 

The total area of the site is 2.4 acres.  The site is divided into the three Firing Lines and the Range Area.  

The range portion of the study area covers approximately 0.26 acres.  The Firing Lines cover 

approximately 140 linear feet each.  The topography of the Small Arms Range can be described as 

relatively flat with a hill on the eastern side, bordering General Smallwood State Park.  The highest point 

on the Small Arms Range is in the northeastern corner, and has an elevation of approximately 100 feet 

above msl.   
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Rum Point Skeet Range UXO 16 (RPSR) 

The total area of the site is 33.5 acres.  The cleared area of the range is approximately 6 acres.  The 

topography of the Rum Point Skeet Range is gently sloping from southeast to northwest.  Over 

94 percent of the range is located on upland terrain.  The cleared area of the range is fairly flat.  West of 

the cleared area, the land has a gradual downward slope toward the wetland area and beyond.  

Approximately 90 percent of the Rum Point Skeet Range is located at or above an elevation of 30 feet 

above msl.   

 

Roach Road Rifle Range UXO 25 (RRRR) 

The total area of the site is 0.27 acres.   The terrain at the Roach Road Rifle Range is relatively flat, and 

has an elevation of approximately 50 feet above msl.  There is a small downward slope toward the north.  

 

SI FIELD ACTIVITIES 

SI field activities at the five small arms ranges included the following: 

 

• Collecting discrete surface soil samples [0 to 1 foot below ground surface (bgs)] using a hand auger 

in target and berm areas and within the shot fall-out areas. 

 

• Collecting discrete subsurface soil samples (1 to 3 feet bgs) via hand auger, and 28 soil samples via 

direct push technology (DPT) from depths ranging from 0 to 4 feet bgs to 8 to 10 feet bgs in berm 

areas. 

 

• Collecting composite surface soil samples (0 to 1 foot bgs) along and within the firing points at each 

of the sites. 

 

• Collecting sediment samples at depths (0 to 6 inches bgs) from the shoreline and within 500 feet from 

the shoreline in Mattawoman Creek at the Old Skeet and Trap Range. 

 

• Analyzing all soil and sediment samples in the field for lead using an x-ray fluorescence (XRF) 

analyzer, and selecting a representative number of samples for shipment to the fixed base laboratory 

(FBL) for analysis of select Target Analyte List (TAL) metals (antimony, arsenic, copper, lead, nickel, 

tin, and zinc), nitroglycerin (NG), polynuclear aromatic hydrocarbons, cation exchange capacity 

(CEC), pH, total organic carbon (TOC), and total solids (TS). 
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CONCLUSIONS/RECOMMENDATIONS 

This section presents a summary of the results of the SI and recommendations for further actions.  

Table ES-1 contains a summary. 

 

Conclusions 

Old Skeet and Trap Range – UXO-15 (OSTR) 

The following conclusions have been made concerning the Old Skeet and Trap Range: 

 

• The antimony project action limit (PAL) was exceeded at 10 discrete surface soil sampling locations 

and 2 composite surface soil sampling locations (firing line locations).  The lead PAL was exceeded 

at 10 discrete surface soil sampling locations.  The antimony PAL was exceeded at two composite 

surface soil sampling locations.  The zinc PAL was exceeded at two composite surface soil sampling 

locations.   

 

• Sediment samples were collected from the depth of 0 to 0.5 foot bgs.  The arsenic PAL was 

exceeded at six sediment sampling locations.  The zinc PAL was exceeded at one sediment sampling 

location. 

 

• Twelve discrete soil samples had total BaP equivalent concentrations that exceeded the residential 

risk-based screening level of 1,500 µg/kg. 

 

• The extent of potential environmental contamination at the site appears to be limited to immediately in 

front of the two former trap house locations (PAHs), and northeast of the eastern former trap house 

location, and northwest of the western former trap house location (metals). 

 

• The exceedances of PALs indicate that unacceptable levels of human and/or ecological risk may 

exist.  

 

Marine Rifle Range – UXO-14 (MRR) 

The following conclusions have been made concerning the Marine Rifle Range: 
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• At Berm 1, the copper PAL was exceeded at 1 discrete surface soil sampling location.  The lead PAL 

was exceeded at 2 discrete surface soil sampling locations.  The tin PAL was exceeded at 2 discrete 

surface soil sampling locations.    

 

• At Berm 2, the lead PAL was exceeded at 12 discrete surface soil sampling locations.  The tin PAL 

was exceeded at one discrete surface soil sampling location.  

 

• At the Hillside, the antimony PAL was exceeded at 1 discrete surface soil sampling location.  The 

copper PAL was exceeded at four discrete surface soil sampling locations, two discrete subsurface 

soil sampling locations at 1 to 2 feet bgs, and one discrete subsurface soil sampling location at 2 to 

3 feet bgs.  The lead PAL was exceeded at 43 discrete surface soil sampling locations, 3 discrete 

subsurface soil sampling locations at 1 to 2 feet bgs, and 1 discrete subsurface soil sampling location 

at 2 to 3 feet bgs.  The tin PAL was exceeded at 12 discrete surface soil sampling locations, 

2 discrete subsurface soil sampling locations at 1 to 2 feet bgs, and 1 discrete subsurface soil 

sampling location at 2 to 3 feet bgs.  The zinc PAL was exceeded at three discrete surface soil 

sampling locations and one discrete subsurface soil sampling location at 1 to 2 feet bgs. 

 

• At the Firing Lines, the antimony PAL was exceeded at two composite surface soil sampling 

locations.  The tin PAL was exceeded at one composite surface sampling location.  The zinc PAL was 

exceeded at three composite surface sampling locations.  The lead PAL was not exceeded at any 

locations. 

 

• The extent of the potential environmental contamination at the site appears to be limited to one 

sampling location on the northern target berm, on the top of the southern target berm, and randomly 

along the slope of the hillside. 

 

• Unacceptable levels of human and/or ecological risk may exist.  

 

Small Arms Pistol Range UXO-17 (SAR) 

The following conclusions have been made concerning the Small Arms Range: 

 

• The antimony PAL was exceeded at five discrete surface soil sampling locations, two discrete 

subsurface soil sampling locations at 1 to 2 feet bgs, one discrete subsurface soil sampling location at 

6 to 8 feet bgs, and three composite surface soil sampling locations (firing line locations).  The 

arsenic PAL was exceeded at 12 discrete surface soil sampling locations, 4 discrete subsurface soil 
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sampling locations at 1 to 2 feet bgs, 1 discrete subsurface soil sampling location at 4 to 6 feet bgs, 

1 discrete subsurface soil sampling locations at 6 to 8 feet bgs, and 3 composite surface soil 

sampling locations (firing line locations).  The copper PAL was exceeded at one discrete surface soil 

sampling locations.  Lead was exceeded at seven discrete surface soil sampling locations.  The 

nitroglycerin PAL was exceeded at three composite surface sampling locations.    

 

• The extent of the potential environmental contamination at the site appears to be limited to the head 

and the toe of the hillside slope in front of the last firing line.  Elevated metals concentrations in four 

locations were present along the range floor immediately in front of the hillside, and behind the former 

range targets (i.e., the primary impact berm).  There appears to be some limited sloughing (slope 

failure) along this hillside such that uncontaminated soil at the head of the slope may now cover 

potentially contaminated soil at the toe of the slope.   

 

• Unacceptable levels of human and/or ecological risk may exist.   

 

Rum Point Skeet Range UXO-16 (RPSR) 

The following conclusions have been made concerning the Rum Point Skeet Range: 

 

• The antimony PAL was evaluated to be below the background levels for the discrete soil samples.  

Antimony was slightly above the PAL for the composite sample at the west firing line.  The lead PAL 

exceeded the direct contact residential soil screening value at three discrete surface soil sampling 

locations.  The BAP equivalents exceeded the residential risk-based screening level at three locations 

for the discrete surface soil samples.   

 

• The extent of potential environmental contamination at the site appears to be limited to immediately to 

the right of the Right Firing Point (PAHs) and the northwest of the Left Firing Point (lead). 

 

• Unacceptable levels of human and/or ecological risk may exist.   

 

Roach Road Rifle Range UXO-25 (RRRR) 

The following conclusions can be made concerning the Roach Road Rifle Range: 

 

• The antimony PAL was exceeded at nine discrete surface soil sampling locations.  The copper PAL 

was exceeded at two discrete surface soil sampling locations.  The lead PAL was exceeded at 
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6 discrete surface soil sampling locations.  The zinc PAL was exceeded at one discrete surface soil 

sampling locations.  One composite sample was collected.    

 

The extent of potential environmental contamination at the site appears to be limited to directly behind the 

target berms in the primary impact area.  Expended bullets were suspected along the range floor and in 

the earthen embankment to the west behind the former range targets (i.e., the primary impact berm). 

 

• Unacceptable levels of human and/or ecological risk may exist.   
 

Recommendations 

Based on the results of the SI, further actions are required at each of the five small arms sites.  These 

subsequent actions may include a Remedial Investigation (RI) that will meet CERCLA requirements.  

Activities should include an interim remedial action to address the limited known areas of surface and 

shallow subsurface soil lead and PAH contamination.  The limited removal of lead-contaminated soils and 

PAH–contaminated soils, or the localized chemical stabilization of lead, PAH, and nitroglycerin in soil may 

serve to reduce the potential threat of lead releases to the environment.  Specific tasks recommended as 

part of the RI MC investigation for each of the five small arms sites are detailed in the Recommendation 

Sections 4.9, 5.9, 6.9, 7.9, and 8.9 of the SI Report.  The RI tasks recommended for each of the five small 

arms sites are described below and summarized on Table ES-1: 

 

Old Skeet and Trap Range – UXO-15 (OSTR) 

Proceed to RI/FS to include the following: 

 

1. Determination of impact to groundwater. 

2. Potential remedial action such as the following: 

• Remediation of shallow soils in areas with elevated concentration of PAHs and metals 

- Soil to a depth of 2 feet bgs in the area of the clay targets, because of the high exceedances 

of PAHs.   

- Soils in areas of lead shot accumulations to 1 foot bgs.   

• The total amount of soil to be remediated is estimated at approximately 2900 cubic yards (yd3).  

• Confirmation soil sampling to verify the effectiveness of the remediation. 

 

Marine Rifle Range – UXO-14 (MRR) 

Proceed to RI/FS to include the following: 
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1. Determination of impact to groundwater. 

2. Potential remedial action such as the following: 

• Remediation of shallow soils in areas with elevated concentration of PAHs and metals.   

- Soil to a depth of 1 foot bgs at the top of the southern target berm in the areas of bullet 

accumulations.   

- Soil to a depth of 1 foot bgs from the Hillside Impact Area in the areas of bullet 

accumulations.  However, because of the density of the trees, the excavations are proposed 

to be limited to soil immediately surrounding sample points with lead exceedances, not 

disturbing the location of the trees.   

• The total amount of soil to be remediated is estimated at approximately 850 yd3.  

• Confirmation soil sampling to verify the effectiveness of the remedial action. 

 

Small Arms Pistol Range UXO-17 (SAR) 

Proceed to RI/FS to include the following: 

 

1. Determination of impact to groundwater. 

2. Potential remedial action such as the following: 

• Remediation of contaminated soils in areas with elevated concentrations of metals. 

- Soils in the Head of the Hillside Slope to a depth of four feet bgs in the areas of bullet 

accumulations.   

- Soils to a depth of 1 foot bgs at the Toe of Hillside Slope in the areas of bullet accumulations.   

• The total amount of soil to be remediated is estimated at approximately 245 yd3. 

• Remediation of the slightly elevated NG via aeration of the soil along the firing lines.  This can be 

accomplished by turning the soil in situ. 

• Confirmation soil sampling to verify the effectiveness of the remediation. 

 

Rum Point Skeet Range UXO-16 (RPSR) 

Proceed to RI/FS to include the following: 

 

1. Determination of impact to groundwater. 

2. Potential remedial action such as the following:   
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• Remediation of contaminated soils in areas with elevated concentrations of PAHs and metals. 

- Soil a depth of 2 feet bgs in the area of the clay targets, because of the high exceedances of 

PAHs.   

- Soil in the areas of lead shot accumulations to a depth of 1 foot bgs.   

• The total amount of soil to be removed is estimated at approximately 503 yd3.  

• Confirmation soil sampling to verify effectiveness of remediation. 

 

Roach Road Rifle Range UXO-25 (RRRR) 

Proceed to RI/FS to include the following: 

 

1. Determination of impact to groundwater. 

2. Potential remedial action such as the following: 

• Removal of shallow soils in areas with elevated concentrations of metals. 

- Soil to a depth of 1 foot bgs in the earthen embankment to the west behind the former range 

targets (i.e., the primary impact berm) in the areas of bullet accumulations.   

• The total amount of soil to be removed is estimated at approximately 44 yd3. 

• Confirmation soil sampling to verify the effectiveness of the remedial action. 



Site Name/Subareas Screening Exceedance Major Contaminants Risk Screening Evaluation 
Conclusions Recommendation

Old Skeet and Trap Range (UXO 15)

Soil Yes Antimony, Lead, Zinc, 
PAHs

Exceedances of metals in 
soil exist in areas of lead shot 

accumulations.  PAH 
exceedances exist at 

locations of clay targets.

Proceed to: RI/FS or IM 
for soils.

Sediment Yes Arsenic, Zinc
Risk Screening eliminated 

sediment for further risk 
evaluation.

NFA

Marine Rifle Range (UXO 14) Soil

Berm 1 Yes Copper, Lead, Tin

Less than 10% of soil 
samples collected had low 

level exceedances of metals 
in  soil.

NFA

Berm 2 Yes

Lead, Tin

Numerous locations had low 
to moderate levels of 

exceedances of lead in soil at 
the top of the berm.

Proceed to: RI/FS or IM 
for soils.

Hillside Yes
Antimony, Copper, 

Lead, Tin, Zinc

Numerous locations had low 
to high levels of exceedances 
of lead in soil at the top of the 

berm.

Proceed to: RI/FS or IM 
for soils.

Firing Lines Yes
Antimony, Tin, Zinc

Random low level 
exceedances of secondary 

metals in soil.  Lead was not 
exceeded in soil.

NFA

Small Arms (Pistol) Range (UXO 17) Soil Yes
Antimony, Arsenic, 

Copper, Lead, 
Nitroglycerin

A few locations had moderate 
to high level exceedances at 

the head and toe of the 
hillside.

Proceed to: RI/FS or IM 
for soils.

Rum Point Skeet Range (UXO 16) Soil Yes Antimony, Lead, PAHs

Exceedances of metals in 
soil exist in areas of lead shot 

accumulations.  PAH 
exceedances exist at 

locations of clay targets.

Proceed to: RI/FS or IM 
for soils.

Roach Road Rifle Range (UXO 25) Soil Yes Antimony, Copper, 
Lead, Zinc

Exceedances of metals 
limited to center of primary 

target area.

Proceed to: RI/FS or IM 
for soils.

NFA = No further action
RI/FS = Remedial Investigation/ Feasibility Study
IM = Interim Measures

TABLE ES-1

SUMMARY OF FINDINGS AND RECOMMENDATIONS

NAVAL SUPPORT FACILITY INDIAN HEAD - STUMP NECK ANNEX
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1.0  INTRODUCTION 

1.1 PURPOSE OF REPORT AND SCOPE OF WORK 

This Site Inspection (SI) Report for the five small arms ranges located at the Naval Support Facility Indian 

Head (NSF-IH) in Indian Head, Maryland was prepared by Tetra Tech NUS, Inc. (TtNUS) for Naval 

Facilities Engineering Command (NAVFAC) Mid-Atlantic under Contract Task Order (CTO) 423 of the 

Comprehensive Long-Term Environmental Action Navy (CLEAN) IV Contract Number N62467-04-D-

0055.  This report presents the results of the SI conducted at the Stump Neck Annex portion of NSF 

Indian Head. 

 

The Department of Defense (DoD) has established a separate program to address closed military ranges 

known as the Military Munitions Response Program (MRP).  For MRP sites, DoD is following the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) process, which is 

similar to the Resource Conservation and Recovery Act (RCRA) corrective action process.  Malcolm 

Pirnie conducted the initial phase of the CERCLA process, which is the Preliminary Assessment (PA).  

The PA was completed in September 2005 and identified five small arms ranges, classified as “other than 

operational range” sites or Munitions Response Areas or Munitions Response Sites (MRA/Ss), for further 

investigation at the Stump Neck Annex.  The results of the PA were used to develop the field program for 

the SI, which is described in this report along with the results of the field program. 

 

1.2 PURPOSE  

The main objective of the SI was to build on the PA information by gathering initial field data to determine 

whether Munitions Constituents (MCs) (e.g., lead) that may have originated from previous site operations 

are present and potentially contributing to environmental impacts in surface soil, subsurface soil, and 

sediment at the five small arms ranges.  Other objectives were to use the data collected to further 

develop the Conceptual Site Model (CSM), to confirm the presence or absence of munition constituents 

(MC), and to recommend potential future site actions. 

 

1.3 SCOPE OF WORK 

The SI field program for the five small arms ranges included collection of surface and subsurface soil and 

sediment samples to identify contaminants of potential concern (COPCs) (e.g., metals) that may exist as 

a result of past operations at the site.  If contaminants were detected at concentrations posing a risk to 

human health or ecological receptors, further investigation may be warranted.  The principal objective of 
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the program was designed to determine the presence or absence of contamination.  A secondary 

objective, if contamination was present was to provide information on the general extent of contamination. 

 

SI field activities at the five small arms ranges included the following: 

 

• Clearing of utilities in the investigation area guided by the use of site utility maps and a 

Radiodetection RD4000-series pipe and cable locator.  Utilities were marked with pin flags, and all 

sample locations were subsequently positioned at a minimum of 2 feet from these marked locations. 

 

• Collection of discrete surface soil samples [0 to 1 foot below ground surface (bgs)] via hand auger in 

target and berm areas and within the shot fall-out areas. 

 

• Collection of discrete subsurface soil samples (1 to 3 feet bgs) via hand auger, and by utilization of 

soil samples direct push technology (DPT) from depths ranging from 0 to 4 feet bgs to 8 to 10 feet 

bgs in berm areas at one location. 

 

• Collection of composite surface soil samples 0 to 1 foot bgs along and within the firing points at each 

of the sites. 

 

• Collection of sediment samples at depths to 6 inches along and within 500 feet from the shoreline in 

Mattawoman Creek at the Old Skeet and Trap Range.   

 

• Lead analysis in the field of all soil and sediment samples using an x-ray fluorescence (XRF) 

analyzer.  

 

• Selection of a representative number of samples for shipment to the fixed-base laboratory (FBL) for 

analysis of select TAL metals (antimony, arsenic, copper, lead, nickel, tin, and zinc), nitroglycerin 

(NG), polynuclear aromatic hydrocarbons (PAHs), cation exchange capacity (CEC), pH, and total 

organic and carbon (TOC). 

 

1.4 OBJECTIVES 

The primary objective of this SI was to determine whether further response actions or remedial 

investigations are appropriate for any of the sites identified in the PA to restore the sites to an acceptable 

environmental condition.  The SI considers the background information provided in the PA and collects 
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supplemental site-specific environmental data to further characterize the nature and extent of MC at the 

sites identified in the PA Report. 

 

1.5 REPORT ORGANIZATION 

This SI Report consists of nine sections: Section 1.0 is this introduction, which includes the purpose and 

scope and report organization;  Section 2.0 describes the background and physical setting of the Indian 

Head Stump Neck Annex five small arms ranges, including initial SI site surveys;  Section 3.0 describes 

the SI field work design and methodologies;  Sections 4.0 through 8.0 discuss the SI of the five small 

arms ranges individually including data results, updated CSMs, and conclusions and recommendations; 

and Section 9.0 includes the references.  The appendices include the following: 

 

• Appendix A – Field Forms 

• Appendix B – Site Photos 

• Appendix C – Analytical Results [Lab electronic data deliverable (EDD)] 

• Appendix D – Data Validation/Usability Assessment (includes all background information) 

• Appendix E – Human Health Risk Screening Supporting Documentation 

• Appendix F – Ecological Risk Screening Supporting Documentation 

• Appendix G – Statistical Calculation Summary 
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2.0  FACILITY BACKGROUND AND PHYSICAL SETTING  

2.1 GENERAL FACILITY BACKGROUND AND PHYSICAL SETTING 

2.1.1 Regulatory Framework 

This SI Report covers the investigation of five small arms ranges located on the Stump Neck Annex.  The 

Navy is following the CERCLA process for the investigation of these sites.  Although no MEC are believed 

to be in any of the small arms ranges, the possibility exists, and precautions were taken which included 

the clearing of each sample location by a UXO Technician utilizing a Schonstedt, a magnetic locating 

instrument at three sites which are located within the firing fan of the Valley Impact Area.  The initial 

phase of the CERCLA process, the PA, was completed in September 2005 and identified 17 “other than 

operational range” sites or MRA/Ss at the Stump Neck Annex for further investigation (Malcolm Pirnie, 

2005).  Closed, transferred, and transferring military ranges and sites not located on an operational range 

are considered “other than operational”. 

 

Table 2-1 summarizes the five “other than operational ranges” at the Stump Neck Annex that were 

evaluated in this SI Report and summarized in the PA Report (Malcolm Pirnie, 2005).   

 

2.1.2 History 

Established in 1890, NSF-IH is the Navy’s oldest ordnance station. Throughout its long and distinguished 

history, the facility has proved guns, armor, and propellants; developed and manufactured powder and 

propellants; and has been recognized as a leader in energetics research and development.  Shortly after 

operations commenced, additional property was acquired by the Navy to increase the size of the 

installation.  The most notable acquisition was of Stump Neck Annex as an impact area and safety buffer 

in 1901.  Stump Neck Annex is home of the Improvised Explosive Device (IED) School where research is 

conducted on rendering safe technologies for items encountered in hostile situations by law enforcement 

and security personnel. Explosive Ordnance Disposal EOD Technology Division is also a tenant of Stump 

Neck Annex.  Their mission is to utilize technology to develop and deliver EOD information, tools, and 

equipment, and to meet the needs of Joint Services EOD operating forces and other customers.  In 

recent decades, NSF-IH has come to be known as a center of excellence in the development and 

manufacturing of specialized energetic materials used in demolition and propulsion, and is now under the 

direction of the Naval Sea Systems Command (NAVSEA). 
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2.1.3 Location and Setting  

NSF-IH is located in northwestern Charles County, Maryland, (Figure ES-2).  The Stump Neck Annex 

covers approximately 1,100 acres on the Stump Neck peninsula at the confluence of the Potomac River 

and Chicamuxen Creek in Charles County, Maryland.  Stump Neck Annex was acquired by the Navy in 

1901 to support activities at the 2,300-acre Indian Head Main Installation.  These two Navy properties are 

not contiguous; the Indian Head Main Installation is northeast of the Stump Neck Annex across 

Mattawoman Creek.  General Smallwood State Park and private property parcels are located east and 

southeast, respectively, of Stump Neck Annex, and the Chicamuxen Wildlife Management Area (WMA) is 

to the south across Chicamuxen Creek.   

 

2.1.4 Current Land Use and Anticipated Future Land Use - Site-Specific 

2.1.4.1  Old Skeet and Trap Range (UXO 15) 

The Old Skeet and Trap Range (OSTR) was used for small arms recreational activities.  This range is 

currently a routinely manicured grass field, which is used as a helicopter pad and for recreation.  

According to the NSF IH Master Plan, it is anticipated that in the future the area will continue to be a 

grass field used as a helicopter pad and for recreational activities. 

 

2.1.4.2  Marine Rifle Range (UXO 14) 

Information on land use at the Marine Rifle Range (MRR) prior to 1911 could not be found.  From 1911 

until 1918, the range was maintained as a rifle range for the Marines.  After the Marines relocated, the 

buildings were abandoned and eventually demolished to make way for development of the Stump Neck 

Annex.  Buildings within the MRR are primarily used as offices and for storage.  The western portion of 

the range contains Building 2195, which is used by the Joint Services EOD Equipment Support Facility.  

The central and eastern portions of the range are primarily undeveloped with sporadic structures 

(Buildings 2156 and 2075).  There is a fenced maintenance yard in the central portion of the range that is 

used to store equipment (e.g., dump trucks, backhoes).  The wooded area surrounding the existing 

buildings and the wetland area in the eastern portion of the range are currently unused.  According to the 

installation personnel, there are no planned changes to activities at the MRR.  

 

2.1.4.3  Small Arms Pistol Range (UXO 17) 

The Small Arms Range (SAR) was used for pistol training and qualifying activities by the facility’s Security 

Department until 1991.  Subsequently, the range was used for bow qualification.  It is not known when 
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bow qualification was discontinued at the SAR; however, the SAR is currently not used.  The range is 

covered with high grass and surrounded by trees on the northern edge.  Open fields, trees, grass, and an 

access road surround the range.  The area to the east and south of the SAR is General Smallwood State 

Park.  Rum Point Road runs along the western border of the range.  The Rum Point Skeet Range (RPSR) 

is north of the SAR. 

 

2.1.4.4  Rum Point Skeet Range (UXO 16) 

There is no available information on the land use at the RPSR prior to 1991.  From 1991 until 2001, the 

area was maintained as a skeet and trap range.  The range was primarily used and maintained by the 

Potomac River Gun Club.  The club was operational at NSF-IH for approximately 15 years at another 

location on the Stump Neck Annex prior to its move to the RPSR in 1991.  The club volunteered to 

relocate because of environmentally sensitive issues at its previous location.  Building 2153 was used as 

the club’s headquarters. 

 

2.1.4.5  Roach Road Rifle Range (UXO 25)) 

There is no available information on land use at the Roach Road Rifle Range (RRRR) prior to 1963.  

From 1967 until 1986, the site was maintained as a rifle range.  The site is currently undeveloped and is 

adjacent to an area used for storage of dirt, gravel, telephone poles, and other road construction supplies.  

According to installation personnel, there are no planned changes to activities at the RRRR.  According to 

the 2003-2004 Stump Neck Annex Hunting Map, the RRRR is located within an upland hunting area. 

 

2.2 GENERAL FACILITY PHYSICAL/ENVIRONMENTAL CHARACTERISTICS 

2.2.1 Climate 

Stump Neck Annex, located on the eastern shore of the Potomac River in Charles County, Maryland, has 

a continental-type climate with four well-defined seasons.  Located in the middle latitudes of North 

America, atmospheric flow is from west to east.  The Potomac River and its tributaries significantly affect 

the climate, moderating extreme temperatures and causing higher humidity in the region.  In the winter, 

the Blue Ridge and Appalachian mountain ranges located west of the Stump Neck Annex obstruct the 

cold, continental air.  The coldest period occurs in late January and early February, with low temperatures 

averaging 29 degrees Fahrenheit (ºF).  July is the warmest month, with average high temperatures of 

85ºF.  Annual precipitation is well distributed, with July and August as the wettest months.  Average 

annual precipitation is 44 inches.  Maximum snow accumulation averages 9 inches between November 

and March.  The growing season lasts approximately 190 days, starting in mid-April. 
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2.2.2 Topography 

NSF-IH occupies two peninsulas along the eastern shore of the Potomac River.  The Stump Neck Annex 

is on the southern peninsula, and the Main Installation is located on the northern peninsula.  The two 

peninsulas are separated by Mattawoman Creek.  The general topography of the mainland areas of 

Charles County can be described as gently rolling lands with a few steep slopes.  These areas include 

many drainage swales and streams.  Shoreline areas at NSF-IH are generally steeply sloped.  The Stump 

Neck Annex has a relatively low topographic profile.  The highest point is the northeastern portion of the 

peninsula at an elevation of approximately 140 feet above mean sea level (msl).  The lowest points lie 

along the shorelines of the Stump Neck Annex adjacent to Mattawoman Creek and Chicamuxen Creek.  

These areas are mostly flat, tidal marsh areas, although several 50- to 60-foot bluffs exist along 

Mattawoman Creek. 
 
2.2.2.1  Old Skeet and Trap Range (UXO 15) - Site-Specific 

The relief of the OSTR is relatively flat; the elevation of the entire range is approximately 16 feet above 

msl.  Surface runoff is to the Potomac River either directly or via a drainage ditch along Archer Avenue. 

 

2.2.2.2  Marine Rifle Range (UXO 14) 

The terrain at the MRR is relatively flat.  Elevations range from 5 to 30 feet above msl.  The central and 

eastern portions of the range are relatively flat at an elevation of approximately 10 feet above msl.  The 

western portion of the range has a slight slope from 10 to 30 feet above msl.  Wetlands border the range 

to the east, and wetlands also surround an unnamed tributary in the central portion of the range.  Due to 

the topography of the area and the complete vegetative ground cover, severe erosion is not expected to 

occur. 

 

2.2.2.3  Small Arms Pistol Range (UXO 17) 

The topography of the SAR can be described as relatively flat with a hill on the eastern side, bordering 

General Smallwood State Park.  The highest point on the SAR is in the northeastern corner, and has an 

elevation of approximately 100 feet above msl. 
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2.2.2.4  Rum Point Skeet Range (UXO 16) 

The topography of the RPSR is gently sloping from southeast to northwest.  Over 94 percent of the range 

is located on upland terrain.  The cleared area of the range is fairly flat.  West of the cleared area, the 

land has a gradual downward slope toward the wetland area and beyond.  Approximately 90 percent of 

the RPSR is located at or above an elevation of 30 feet above msl.  Based on the topography of the area 

and the complete vegetative ground cover, severe erosion is not considered to be a problem. 

 

2.2.2.5  Roach Road Rifle Range (UXO 25) 

The terrain at the RRRR is relatively flat, and has an elevation of approximately 50 feet above msl.  There 

is a small downward slope toward the north.  Because of the topography of the area and the predominant 

vegetative ground cover, the potential for erosion is limited. 

 

2.2.3 Regional Geology 

The Stump Neck Annex lies within the Atlantic Coastal Plain Physiographic Province 8 to 10 miles east of 

the Fall Line that marks the western extent of the physiographic province.  The regional geology consists 

of a sedimentary wedge of Cretaceous to Quaternary fluvial and marine deposits overlying crystalline 

Precambrian metamorphic and igneous bedrock.  The sedimentary wedge dips and thickens eastward 

and ranges in thickness from 550 feet to 900 feet in the vicinity of the Stump Neck Annex (Vroblesky, and 

Fleck, 1991; Hiortdahl, 1990).  It lies non-conformably on the crystalline basement rock surface, which 

dips to the east.  The geologic units underlying NSF-IH, in stratigraphically ascending order, are the 

Lower Cretaceous Potomac Group, Tertiary Aquia Formation of the Pamunkey Group, fluvial-estuarine 

deposits of Tertiary to early Quaternary age, and undivided Quaternary deposits.  The lithology of the 

Potomac Group consists of interbedded clay, silt, sand, and gravel deposited in fluviodeltaic 

environments (Hiortdahl, 1990).  The Potomac Group ranges in thickness from 650 to 750 feet in the 

vicinity of the Stump Neck Annex (Vroblesky and Fleck, 1991; Harsh and Laczniak, 1990), and consists of 

three geologic units (in ascending stratigraphic order): the Patuxent Formation, Arundel Formation, and 

Patapsco Formation.  The Patuxent Formation consists of sand and pebbles with thin clay interbeds and 

is 300 to 400 feet thick in the study area.  The Arundel Formation generally consists of massive clay with 

abundant lignite and siderite concretions and is less than 100 feet thick beneath most of the study area.  

The Patapsco Formation generally consists of sand and silt separated by thick clay layers.  The 

interpreted thickness of the Patapsco Formation in the study area varies from about 200 feet to more than 

450 feet (Hiortdahl, 1997).  The Aquia Formation (Upper Paleocene) consists of marine deposits of olive 

black to olive gray, micaceous, glauconitic quartz sand interbedded with sand, silt, and clay.  The 

formation is 0 to 80 feet thick in the NSF-IH peninsula area.  The younger units of the Pamunkey Group 
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and the Chesapeake Group have been removed by erosion in the study area.  Overlying the Aquia 

Formation are fluvial-sedimentary deposits consisting of gravel, sand, and loam.  These sediments are 

referred to as “upland deposits” and range in age from Pliocene to early Pleistocene (Hiortdahl, 1997).  

The upland deposits crop out at the surface in the northern portion of NSF-IH where surface elevations 

exceed 40 feet above msl.  However, beneath most of the study area, the surficial sediments consist of 

Pleistocene paleochannel deposits and Holocene alluvial and paludal deposits (Hiortdahl, 1997).  These 

deposits consist of gravel, sand, silt, clay, and peat mixtures with irregular bedding and with an aggregate 

thickness of 0 to approximately 40 feet.  The Aquia Formation and younger upland deposits are missing 

in many locations in the NSF-IH peninsula area as a result of erosion and deposition in Pleistocene and 

Holocene paleochannels.  Where this occurs, the overlying Quaternary deposits directly overlie the 

Cretaceous formations.   

 

There was no range-specific geologic information available. 

 

2.2.4 Soil and Vegetation 

Charles County is located in the inner Potomac Coastal Plain geologic province.  The soils in this area 

are derived from unconsolidated marine sediments that vary from sandy to clayey in texture and from 

excessively well drained to poorly drained.  Hydric and erodible soils are prevalent.  High water tables, 

severe erosion, earthslides, and hardpans are common.   

 

The United States Department of Agriculture (USDA) mapped the soils of the Stump Neck Annex in the 

Soil Survey of Charles County, Maryland (1974).  The main soil series in this area are the Beltsville, 

Keyport, and Elkton silt loams.  Some additional soil types found at the Stump Neck Annex are cut-and-fill 

land, gravelly land, tidal marsh, and Mattawan soil.  The following discussion is a description of the soil 

types at the Stump Neck Annex.  The eastern area of the Stump Neck Annex is primarily composed of 

the Beltsville silt loam, with a small area of gravelly land.  Beltsville series soils consist of silt and sand 

with moderate amounts of clay.  They are nearly level to moderately sloping, moderately deep, strongly 

acidic, slowly permeable, and well drained.  Gravelly land is composed of gravelly deposits with soil types 

that are unidentifiable because of severe erosion. 

 

2.2.4.1  Old Skeet and Trap Range (UXO 15) - Site-Specific 

According to the Soil Survey of Charles County, the soils at the OSTR consist of Mattapex fine sandy 

loam with 0 to 2 percent slopes.  Soils in this area generally have a surface layer of sandy silt and are 
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moderately well-drained.  Available moisture capacity is high, and permeability is moderately low.  

Vegetation at the range consists of a grass field. 

 

2.2.4.2  Marine Rifle Range (UXO 14) 

Vegetation at this range is a mixture of mowed grass, grass fields, hardwood forest, and wetlands.  The 

wetland area within the range is classified by the installation as a Palustrine forested broad-leaved 

deciduous wetland.  According to the Soil Survey of Charles County, soils in the area consist of silty sand 

with gravel at the ground surface underlain by silty sand with clay.  Specifically, Keyport silt (western 

portion), Elkton silt loam (central portion), and Mattapex silt loam (eastern portion) are present at the 

range. 

 

2.2.4.3  Small Arms Pistol Range (UXO 17) 

According to the Soil Survey of Charles County, the predominant soil types at the SAR are silty loams 

and gravelly sandy loam.  Specifically, the soils consist of moderately eroded, Beltsville silt loam with 2 to 

5 percent slopes and a moderately eroded Aura gravelly loam with a 10 to 15 percent slope.  The SAR is 

located adjacent to a hardwood forest area. 

 

2.2.4.4  Rum Point Skeet Range (UXO 16) 

According to the Soil Survey of Charles County, the surface soil at the RPSR consists of a thick series of 

silty clays.  The subsurface soil is a combination of Sassafras sandy loams with 0 to 5 percent slopes and 

moderate erodability.  These soils form on upland terrains that are nearly level to moderately sloping.  

They are well-drained soils with moderate permeability.  During construction of the range in 1991, 

activities affecting the soil included earth movement and excavation to level the firing pad area.  Grasses 

and shrubs have now taken root directly within the disturbed surface soil, thus limiting possible erosion.  

The vegetation on the range is characterized by open fields with maintained grass surrounded by 

hardwood forests and wetlands.  High grasses of the family Graminea and genus festuca, such as 

Kentucky Fescue 31, were planted by the Potomac River Gun Club within specific zones to dissuade 

birds and waterfowl from grazing or nesting on the range.  There is a 100-yard transition zone between 

the grasses and the tree line containing a mix of high scrubs, bushes, and tall grasses.  The trees are 

approximately 50 to 75 feet tall.  The wetland area is classified by the installation as Palustrine forested 

broad-leaved deciduous wetland. 

 

011009/P 2-7 CTO 423 



NSF Indian Head 
Site Inspection Report 

Revision:  0 
Date:  September 2010 

Section:  2 
Page 8 of 18 

 
2.2.4.5  Roach Road Rifle Range (UXO 25) 

Vegetation at the RRRR is a mixture of shrubs and forest.  According to the Soil Survey of Charles 

County, soils in the area consist of silty sand with gravel at the ground surface underlain by silty sand with 

clay.  Specifically, Aura gravelly sandy loam is present at the range. 

 

2.2.5 Hydrology 

The three primary waterways in the area are the Potomac River, Mattawoman Creek, and Chicamuxen 

Creek.  The Potomac River and Mattawoman Creek border the Main Installation; and the Potomac River, 

Mattawoman Creek, and Chicamuxen Creek border the Stump Neck Annex.  The Potomac River is a 

continuous, slow-moving, slightly brackish, tidal tributary to the Chesapeake Bay.  Mattawoman Creek 

and Chicamuxen Creek are tributaries to the Potomac River and are also tidally influenced.  Both have 

large floodplains and contain large expanses of tidal wetlands and swamps.  Many small streams cross 

the area, most of which drain directly into one of the three major waterways. 

 

The Stump Neck Annex is bordered by and contains large tracts of both tidal and non-tidal wetlands.  

Wetlands and floodplains are valuable habitats for wildlife, important groundwater recharge areas, and 

filters for surface water runoff, thus minimizing siltation and erosion.  They are also important aesthetic 

buffers, scientific resources, and in some cases, recreational areas.  The drainage divides presented in 

the 1983 Initial Assessment Study (IAS) indicate that the majority of the natural drainage at the Stump 

Neck Annex flows to both Mattawoman Creek and Chicamuxen Creek (Fred C. Hart Associates, Inc.), 

1983. Initial Assessment Study of Naval Ordnance Station Indian Head, Maryland, New York, New York, 

May).  Treated wastewater effluent is discharged directly to the Potomac River or Mattawoman Creek and 

is also discharged from outfalls to tributaries of these two waterways.  The wastewater consists of 

industrial, sanitary, and storm effluents, or combinations thereof. 

 

2.2.5.1  Old Skeet and Trap Range (UXO 15) 

Surface water at the OSTR drains directly into the Potomac River. 

 

2.2.5.2  Marine Rifle Range (UXO 14) 

There are wetlands located in the central portion of the MRR surrounding an unnamed tributary, and in 

the eastern portion of the site.  Surface water drains to two unnamed tributaries, one in the central portion 

and one in the eastern portion of the range.  Surface water also drains to drainage swales located along 

Archer Avenue and surrounding the building in the western portion of the range.  The surface water 
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drains to the wetlands and Chicamuxen Creek, both of which drain to the Potomac River.  A portion of 

MRR along the wetlands is located within the 100-year floodplain. 

 

2.2.5.3  Small Arms Pistol Range (UXO 17) 

The closest water body to the SAR is an unnamed tributary along the western boundary of the range.  

Surface water runoff likely follows the topography at the range towards the unnamed tributary.  There are 

no known wetlands in the area. 

  

2.2.5.4  Rum Point Skeet Range (UXO 16) 

The RPST has two small unnamed tributaries,  and a wetland area on the western portion of the range.  

Surface water runoff flows toward the direction of the wetlands.  The Potomac River Gun Club planted tall 

Fescue grass along the shot fall zone to minimize overland flow.  The range was also graded so that 

surface runoff is directed away from the shot fall zone to the western edge of the range.  The wetlands 

and tributaries eventually drain into Mattawoman Creek. 

 

2.2.5.5  Roach Road Rifle Range (UXO 25) 

There are no surface water bodies present at the RRRR.  Based on topography, surface water flows to 

the north toward Chicamuxen Creek, which drains to the Potomac River. 

 

2.2.6 Regional Hydrogeology 

The hydrogeologic framework of the Indian Head area consists of a surficial aquifer and three major 

underlying confined aquifers: the lower Patapsco aquifer, upper Patuxent aquifer, and lower Patuxent 

aquifer.  Although underlying the surficial aquifer, the upper Patapsco aquifer is considered a poor 

producer of groundwater in the area and is not considered to be a major aquifer at NSF-IH.  Rather than 

continuous bodies of sands, the individual confined aquifers consist of multiple sand layers interbedded 

with lower permeability layers.  The aquifers are described in detail below.  Shallow, unconfined to semi-

confined groundwater at NSF-IH occurs in the surficial aquifer from near surface to approximately 45 feet 

bgs, with water table elevations ranging from sea level to approximately 65 feet above msl.  Depending 

on location, the surficial aquifer is composed of Quaternary paleochannel deposits, Tertiary to Quaternary 

upland deposits, the Aquia Formation, or sediments of Patapsco Formation.  Typically, shallow 

groundwater occurs in perched water-bearing zones and is recharged from infiltration (Hart, 1983).  In 

some lowland areas, surface water intrusion may be an additional source of recharge of the shallow 

aquifer along the edges of water bodies and during periods of high tide.  Shallow groundwater flow 
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follows the topography and discharges to local surface water bodies.  The descriptions and hydrogeologic 

properties of the confined aquifers presented in this section are derived primarily from Andreasen (1999). 

 

The top of the lower Patapsco aquifer lies at 70 to 200 feet below sea level in the study area, with a 

thickness ranging from 65 to 140 feet.  The transmissivity of the lower Patapsco aquifer ranges from 

about 190 to 700 square feet day (ft2/d) near Indian Head.  The aquifer is underlain by relatively low 

permeability sediments of the Patapsco Formation and by the low-permeability Arundel Clay.  In most 

places the Arundel Clay serves as an effective confining unit between the lower Patapsco and upper 

Patuxent aquifers, although a hydraulic connection occurs where the Arundel Clay is thin or more 

heterogeneous. 

 

The lower Patapsco aquifer is the principal water-supply aquifer at NSF-IH, and its potable water wells 

are typically screened in multiple sand layers within this aquifer at an average depth of 200 to 300 feet.  

These potable water wells serve approximately 4,050 people, including civilian and enlisted Navy 

employees and contractor employees.  According to the installation, there are two potable wells located 

on the Stump Neck Annex.  Well #42 SN was installed in 1945 and currently has minimal output.  The 

other well, #2012 SN, was installed in 1953.  NSF-IH is considering several rehabilitation options 

including closing #42 SN and using #2012 SN as the main well, or installing an additional well on Stump 

Neck Annex.  There are also several private wells near Rum Point.  These wells are tested quarterly or 

monthly, if regularly used.  Although none of the NSF-IH wells supply reserves or residences beyond the 

facility boundaries, the lower Patapsco aquifer is used extensively for domestic and municipal water 

supplies in northwestern Charles County.  Several production wells are screened in this aquifer northeast 

of NSF-IH, in and near the towns of Indian Head and Potomac Heights.   

 

The upper Patuxent aquifer lies at 400 to 600 feet below sea level in the study area and is about 50 to 

70 feet thick.  The transmissivity of the upper Patuxent aquifer ranges from about 150 to 2,600 ft2/d in 

northwestern Charles County.  Relatively low-permeability sediments of the Patuxent Formation underlie 

this aquifer. 

 

The top of the lower Patuxent aquifer lies at 800 to 1,000 feet below sea level in the study area and is 

about 100 feet thick.  Few potable water wells are screened in the lower Patuxent aquifer because of the 

availability of water from the overlying confined aquifers.  The lower Patuxent aquifer is underlain by 

crystalline basement rock.  Water levels in the upper and lower Patuxent aquifer are generally similar 

because of the leaky nature of the intervening confining unit. 
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2.2.6.1  Old Skeet and Trap Range (UXO 15) 

There is no range-specific hydrogeology information for the OSTR. 

 

2.2.6.2  Marine Rifle Range (UXO 14) 

It is assumed that shallow groundwater flow from the MRR follows the site topography and is connected 

to the area’s dominant surface water bodies (Mattawoman Creek, Chicamuxen Creek, and Potomac 

River).  No monitoring wells are located within the MRR; however, one of the potable production wells for 

the Stump Neck Annex, #2012 SN, is located across Archer Avenue. 

 

2.2.6.3  Small Arms Pistol Range (UXO 17) 

It is assumed that shallow groundwater flow from the SAR follows the site topography towards the 

unnamed tributary, and is connected to the area’s dominant surface water bodies (Mattawoman Creek 

and Potomac River). 

 

2.2.6.4  Rum Point Skeet Range (UXO 16) 

There are no wells located on the RPSR; however, there is a monitoring well adjacent to the southern 

side of the range.  The well is not used for drinking water, and there are no available data.  The closest 

potable well to the RPSR is a private well located on Rum Point, approximately 1,200 feet north 

(downgradient) of the range along Rum Point Road.  The well is considered to be private because of the 

low population density.  This well is tested quarterly or monthly if used.  The well was installed in 1978 at 

an elevation of 4 feet above msl with a screened interval of 231 to 246 feet below msl within the lower 

Patapsco aquifer, and has an estimated flow rate of 15 gallons per minute.  The static water level is 

18 feet below msl. 

 

2.2.6.5  Roach Road Rifle Range (UXO 25) 

It is assumed that shallow groundwater flow from the RRRR follows the site topography and is connected 

to the area’s dominant surface water bodies (Mattawoman Creek, Chicamuxen Creek, and the Potomac 

River).  No monitoring wells are located within the RRRR. 
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2.3 REGIONAL ECOLOGY SUMMARY 

2.3.1 Endangered/Threatened Species 

According to the 1997 Wildlife Management Plan, three endangered species are reported to be located 

within the Stump Neck Annex.  Two of these three species, the rainbow snake and joint-vetch (flowering 

plant of the pea family), are federally endangered.  The third species, the scaly blazing-star (perennial 

herb), is a species of special concern in the State of Maryland.  In the July 2001 Threatened and 

Endangered Plant/Animal Species of Charles County, Maryland Report, the Maryland Department of 

Natural Resources Wildlife and Heritage Service listed these three species as federally and state 

endangered for Charles County.  Table 2-2 summarizes the Known or Protected Species. 

 

2.3.2 Wetlands 

2.3.2.1  Old Skeet and Trap Range (UXO 15) 

No wetlands are known to exist at the OSTR. 

 

2.3.2.2  Marine Rifle Range (UXO 14) - Site-Specific 

There are wetlands located in the central portion of the MRR surrounding an unnamed tributary, and in 

the eastern portion of the site.  The wetlands located on the eastern edge of the range are protected 

under United States Executive Order 11990, which prohibits construction in a wetland area unless there 

is no practicable alternative and all possible measures are taken to minimize the environmental impacts.  

Wetlands are also protected under Section 404 of the Clean Water Act, which requires a permit to be 

obtained from the United States Army Corps of Engineers (USACE) before any work in a wetland can 

commence.  The wetlands found at the MRR are under the category of Palustrine forested broad-leaved 

deciduous wetland.  A portion of the MRR is located in the 100-year floodplain surrounding the wetlands.  

Executive Order 11988 restricts development within the 100-year floodplain to water-dependent activities.  

Any construction within the floodplain must be in accordance with regulations promulgated by the Federal 

Insurance Administration pursuant to the National Flood Insurance Act of 1968.  Permits for construction 

within the 100-year floodplain are also required and are administered by the Waterway Permits Division of 

the Maryland Department of Natural Resources. 

 

2.3.2.3  Small Arms Range (UXO 17) 

No wetlands are known to exist at the SAR. 
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2.3.2.4  Rum Point Skeet Range (UXO 16) 

The RPSR has two small unnamed tributaries, and a wetland area on the western portion of the range.  

Surface water runoff flows toward the direction of the wetlands. 

 

2.3.2.5  Roach Road Rifle Range (UXO 25) 

No wetlands are known to exist at the RRRR. 

 

2.3.3 Cultural and Archaeological Resources 

Charles County contains approximately 261.5 people per square mile (mi2) according to the 2000 United 

States Census.  NSF-IH and its tenant commands employ approximately 3,600 military and civilian 

personnel.  Indian Head is the county's largest employer.  Over 76 percent of the employees at the base 

live within Charles County.  Approximately 500 military and family members live on the installation; 

however, no military or family members live on Stump Neck Annex.  Recreation on and around the 

installation includes hunting and fishing by permit.  The Chicamuxen WMA is located approximately 

245 feet downstream of the MRR, and is used by recreational hikers, hunters, and fishers.  Residential 

properties are located 2 miles south of the range. 

 

A Phase I Cultural Resources Survey and Supplemental Architectural Investigations were conducted at 

Stump Neck in 1996.  As a result, 33 sites were identified and investigated.  Only 17 of 33 were 

recommended for Phase II evaluations to determine their eligibility for listing on the National Register of 

Historic Places.  Five of these 17 sites are considered to potentially overlap with the former ranges 

discussed in this report: 

 

• Site 18CH388 – overlaps with the OSTR (UXO 15) and the MRR (UXO 14). 

• Sites 18CH391, 18CH628, and 18CH630 – overlap with the RPSR (UXO 16). 

• Site 18CH644 – overlaps with the SAR (UXO 17). 

 

The architectural evaluation verified three National Register-eligible historic districts and identified one 

additional district: the Indian Head Residential Historic District containing 64 contributing resources; the 

Naval Powder Factory District containing 124 contributing resources; the Naval Proving Ground Historic 

District containing no contributing resources; and the Extrusion Plant Historic District containing 63 

contributing resources.  An additional area of the base, the Polaris facility, was recommended for further 

research, as it was considered potentially eligible for the National Register as an exceptionally significant 

area.  The exact locations of the contributing resources within these districts were not available. 
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2.3.3.1  Old Skeet and Trap Range (UXO 15) 

According to the 1996 Phase I Cultural Resources Survey of Stump Neck Annex (Goodwin, R.C. & 

Associates, 1996.  Phase I Cultural Resources Survey of Stump Neck Annex and Supplemental 

Architectural Investigations, Indian Head Naval Surface Warfare Center, Charles County, Maryland.), 

there is one archaeological site located within the OSTR.  Site 18CH388 contained a mix of prehistoric 

and historic artifacts.  This site may correspond to Indian Head Quad File #4, a Late Woodland Indian 

village.  A total of 645 artifacts were recovered at this site, which covers the OSTR and MRR. 

 

2.3.3.2  Marine Rifle Range (UXO 14) 

Because a portion of this range is undeveloped, there is the potential for wildlife to exist at the range.  

According to the 2003-2004 Stump Neck Annex Hunting Map, hunting is permitted in the undeveloped 

portions of the MRR.  The Chicamuxen WMA is located approximately 75 feet south of the MRR.  The 

Phase I Cultural Resources Survey of Stump Neck Annex and Supplemental Architectural Investigations 

from August 1996 identified one site within the MRR.  In addition, a reinforced concrete retaining wall 

approximately 130 feet long and 33 feet high was identified in the area bordering the marsh on the 

eastern edge of the MRR.  No sites were identified within the range Maryland Register of Historic Places 

(State Register) or the National Register of Historic Places. 

 

2.3.3.3  Small Arms Pistol Range (UXO 17) 

According to the 1996 Phase I Cultural Resources Survey of Stump Neck Annex, Cultural Site 18CH644 

overlaps with the SAR (UXO 17).  However, several shovel test pits were dug on the site, and all were 

negative for artifacts. 

 

2.3.3.4  Rum Point Skeet Range (UXO 16) 

The range is located in a species protected area and contains a wetland area on the western side.  The 

1996 Phase I Cultural Resources Survey and Supplemental Architectural Investigations identified three 

sites that partially overlap the Rum Point Skeet Range.  Site 18CH391: This site was previously identified 

in a 1966 historic survey.  Artifacts recovered from this site were from the Late Archaic through Late 

Woodland periods.  The size and nature of the site suggest that it was once a base camp or village.  

Many of the prehistoric materials were from the Ap horizon. It was recommended for a Phase II 

evaluation.  The site overlaps the northeastern portion of the Rum Point Skeet Range.  Site 18CH628: 

This small Late Woodland site contained a wide variety of artifact classes including debitage, flake tools, 

011009/P 2-14 CTO 423 



NSF Indian Head 
Site Inspection Report 

Revision:  0 
Date:  September 2010 

Section:  2 
Page 15 of 18 

 
ceramics, and fire-cracked rock.  The artifacts provide evidence that the site was a resource procurement 

site or a briefly occupied camp.  Cores and primary debitage were located in the southeastern portion of 

the site.  Ceramic artifacts were located in the northwestern portion of the site.  Recovered historic 

artifacts were most likely from field scatter.  The site was recommended for a Phase II evaluation.  This 

site overlaps the eastern side of the Rum Point Skeet Range.  Site 18CH630: A diverse collection of 

prehistoric artifacts including debitage, a flake tool, a core, ceramics, and fire-cracked rock fragments 

were recovered at this small Late Woodland site.  The artifacts were uncovered in unplowed Sassafrass 

Silt Loam soils.  A Phase II evaluation of the site was recommended.  The entire site is overlain by the 

northwestern section of the Rum Point Skeet Range. 

 

2.3.3.5  Roach Road Rifle Range (UXO 25) 

Because this range is undeveloped, there is the potential for wildlife to exist at the range.  According to 

the 2003-2004 Stump Neck Annex Hunting Map, hunting is permitted in the undeveloped portions of the 

RRRR.  The Chicamuxen WMA is located approximately 500 feet north of the range and is located within 

an eagle protection area.  The Phase I Cultural Resources Survey of Stump Neck Annex and 

Supplemental Architectural Investigations from August 1996 did not identify archeological sites within the 

RRRR.  Historic and prehistoric artifacts were recovered but not in sufficient concentrations to warrant a 

site designation.  No sites were identified within the range that are listed in the Maryland Register of 

Historic Places (State Register) or the National Register of Historic Places (PA). 

 

2.3.4 Water Resources 

Fishing is permitted in Mattawoman Creek.   

 

2.3.5 Coastal Zones 

The Coastal Zone of Maryland includes all land and water lying within coastal counties, one of which is 

Charles County.  Within the Coastal Zone, Maryland has defined an area within which strict land use 

management is needed to protect the Chesapeake Bay.  The critical area is defined as a 1,000-foot-wide 

strip of land surrounding the bay and its tidal tributaries.  Most construction within 100 feet of the Mean 

High Water Line (buffer) is prohibited.  Most of the area of OSTR falls within the 100-foot buffer of the 

Mean High Water Line (buffer). 
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2.3.6 Range Conditions 

2.3.6.1  Old Skeet and Trap Range (UXO 15) 

The range consists of a neatly mowed grassy area, which is now used for recreational purposes.  The 

former range is also currently designated as a helicopter landing pad.  Facilities north of Archer Avenue 

consist of a recreational pavilion (Building 2174) located approximately 245 feet from the western 

boundary, and a utility shed (Building 2012) approximately 245 feet from the eastern boundary.  There 

were no physical indications of where the firing points were located.  No ordnance, MEC, or related debris 

was observed during the visual survey.  Expended shotgun shell pellets missing their intended targets 

would have continued undisturbed on a standard trajectory to the north toward the Potomac River.  Intact 

targets would have landed on the ground surface. 

 

2.3.6.2  Marine Rifle Range (UXO 14) 

Earthen mounds were observed in the woods along Archer Avenue and east of Building 2075, and were 

presumed to be the remnants of the target embankments.  An improved range boundary proposed for the 

SI includes the downrange hillside on the eastern side of Roach Road that would most likely have 

received the fired ammunition from the MRR.  A wetlands area is located between the southernmost 

target butt and the downrange earthen hillside (embankment) adjacent to Roach Road.  Based on these 

observations, there should be two primary areas for the accumulation of expended small arms 

ammunition at the MRR.  The bullets that missed below the range targets would have tended to 

accumulate in the target butt soil below the targets.  The bullets that successfully hit the targets or 

overshot the targets most likely would have continued on a trajectory beyond the target butts and into the 

hillside embankment beyond the downrange wetlands (next to Roach Road). 

 

2.3.6.3  Small Arms Range (UXO 17)  

During the SI site walks, it became apparent that there had been some sloughing of the slope material on 

the hillside that received the small arms ammunition expended on the range.  This sloughed earthen 

material also showed erosion rills from surface water overland flow.  During the SI site walks, mounded 

areas were noted on the southern side of the range floor that appeared to correspond to the buried silver-

contaminated soil from the X-ray Facility.  The wooden firing stands on the northern side of the range may 

be the wooden stands reportedly used at the former RRRR, which closed in 1986.  The SAR on Rum 

Point Road began operations in the mid-1980s and was most likely constructed as a replacement site to 

host the small arms training and weapons qualification testing that had previously been performed at the 

RRRR.  Certain range-related materials such as the concrete bases for the range targets, concrete 
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walkways, and what appear to be rusted iron range target frames were observed on the range floor of the 

SAR. 

 

2.3.6.4  Rum Point Skeet Range (UXO 16) 

The range is semicircular in shape and accessed from the south at the end of Skeet Range Way.  A 

wooden rail fence divides the range from the roadway and the small parking area, which are lined with 

streetlights.  Building 2153RP is located on the southern side of Skeet Range Way.  The range covers 

13.8 acres.  The range boundaries overlap Rum Point Road and a small area of land directly east of the 

road.  This road and the cleared portion of the range are separated by forest.  The western portion of the 

range is transected by wetlands.  The range appears to be well maintained, and the grass is mowed.  The 

cleared area of the range is approximately 6 acres.  Expended shotgun shell pellets missing their 

intended targets would have continued undisturbed on a standard trajectory to the north toward the 

forested portions of the range.  Intact targets would have landed on the ground surface.  Targets 

successfully hit with shot on the range would have fragmented and fallen to the ground surface.  The 

much denser shot pellets, after they impacted the clay targets, would have continued on a slightly revised 

trajectory and fallen to the ground downrange.  A shallow surface depression located northwest of the 

firing points receives surface water runoff from the range.  Transport of dissolved metals and 

soil/sediment particulates could potentially occur within this drainageway during precipitation events. 

 

2.3.6.5  Roach Road Rifle Range (UXO 25) 

A wooded area with similar shrubs and trees was observed that appeared to have been cleared 

approximately 25 years ago.  Larger trees and pines surrounded this area.  Construction debris/rubble 

including old concrete pipes and telephone poles was observed in the central portion of the range 

immediately north of Roach Road.  Piles of dirt and gravel were also observed throughout the site.  The 

central portion of the site is cleared and covered with gravel and dirt.  During the SI site walks, it became 

apparent that since closure of the range in 1986, there had been significant placement of fill materials in 

the areas near present-day Roach Road.  The piles of fill materials and the staging of construction 

materials, telephone poles, piping, and construction debris (e.g., corrugated metal pipe, etc.) in the 

general area of the RRRR added to the difficultly in locating any remaining features of the former range.  

There was evidence of potential small arms usage at the RRRR, which may have occurred after the 1986 

closure of the range.  Small arms fire was directed at a coffee pot, and shot guns may also have been 

used.  Based on these observations, there should be a general area for the accumulation of expended 

small arms ammunition on the RRRR.  Those bullets directed below the range targets would have tended 

to accumulate in the target butt soil below the targets.  Those fired bullets that successfully hit the targets 
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most likely would have continued on a trajectory through the targets and into the hillside barricade (impact 

berm).  Range fire that overshot the targets would have impacted the soil above and behind the targets, 

but most likely within the surficial soil of the impact berm. 

 



TABLE 2-1

SUMMARY OF OTHER THAN OPERATIONAL RANGES
NAVAL SUPPORT FACILITY INDIAN HEAD

INDIAN HEAD, MARYLAND - FIVE SMALL ARMS RANGES

Site Name NORM Site No. Site Size (Acres) Use Dates of Use

Marine Rifle Range UXO 14 30.44 Rifle Range 1911-1918

Old Skeet and Trap Range UXO 15 29.33 Skeet and Trap Range 1966-1991

Roach Road Rifle Range UXO 25 0.27 Rifle Range 1967-1980s

Rum Point Skeet Range UXO 16 33.45 Skeet and Trap Range 1991-2001

Small Arms (Pistol) Range UXO 17 2.41 Pistol Range Mid-1980s-1991



TABLE 2-2

SUMMARY OF KNOWN OR POTENTIAL PROTECTED SPECIES
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

Ecological Receptor Species

Federal Endangered Rainbow snake
Joint-vetch

Federal Threatened None reported
State Endangered Scaly blazing-star
State Threatened Non reported

Sources of data include:
NSF-IH Wildlife Management Plan, 1997.
Threatened and Endangered Plant/Animal Species of Charles County, Maryland, July 
2001, Maryland Department of Natural Resources.



NSF Indian Head 
Site Inspection Report 

Revision:  0 
Date:  September 2010 

Section:  3 
Page 1 of 58 

 
3.0  GENERAL METHODOLOGY 

3.1 FIELD INVESTIGATION APPROACH 

This section describes the sampling design and methods and documentation utilized during the SI field 

activities performed in May and June 2009 at the Five Small Arms Ranges located at NSF-IH Stump Neck 

Annex.  All SI field work was conducted in accordance with the procedures and methodologies described 

in the Site-Specific Sampling and Analysis Plan (SAP), which was approved by the United States 

Environmental Protection Agency (USEPA) and the Maryland Department of Environment (MDE) (TtNUS, 

2009).  Standard Operating Procedures (SOPs) that governed the field work are included in Appendix D 

of the approved WP.  Sample log sheets, field documentation, site photographs, and other supporting 

information associated with the SI are provided in Appendices A and B of this SI Report. 

 

3.1.1 Site Preparation Activities 

Following approval of the SAP, TtNUS personnel began mobilization activities on May 26, 2009.  NSF-IH 

is an active military facility.  The field team members reviewed the approved SAP, associated appendices, 

and Health and Safety Plan (HASP) prior to the start of project activities.  In addition, the Field Operations 

Leader (FOL) held a field team orientation meeting to ensure that personnel were familiar with the scope 

of the field activities. 

  

Prior to collecting any samples at the site, the FOL arrived at the site and began on-site mobilization 

activities.  Mobilization activities included the receipt of all field equipment directly from vendors; upon 

receipt, each piece of equipment was checked to verify that it was in proper working condition.  The study 

areas for the five sites are summarized in Table 3-1. 

  

3.1.1.1 Utility clearance 

TtNUS completed a utility clearance of the investigation area guided by use of site utility maps and a 

Radiodetection RD4000-series pipe and cable locator.  All utilities were marked with pin flags and all 

sample locations were subsequently positioned at a minimum of 2 feet from these marked locations. 

 

3.1.1.2 Vegetation Management 

It was not necessary for TtNUS to perform brush clearing to access sample locations within investigation 

areas of the Five Small Arms Range Sites.  Minimal vegetation clearance was performed. 
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3.1.1.3 Permitting (access/drilling/etc) 

All personnel were required to have security clearance for site access.  All on-site personnel presented 

proof of United States Citizenship (i.e., Birth Certificate or Passport), photo identification card, vehicle 

registration information, and proof of automobile insurance before entry to the facility was allowed.   

 

3.1.2 Field Investigation Methods 

A total of 451 samples were collected by hand auger (HA), direct push technology (DPT), plastic trowel 

(PT), or ponar dredge (PD) at 410 locations during the SI investigation.  Tables 3-2 through 3-6 list the 

sample technique for each sample collected at each site.  

 

HA samples were collected at 369 locations at depths ranging from 0 to 3 feet bgs.  DPT samples were 

collected at 7 locations at depths ranging from 0 to 10 feet bgs.  PT samples were collected at 9 sample 

locations at depths of 0 to 0.5 feet bgs.  PD samples were collected at 25 sample locations at depths of 

0 to 0.5 feet bgs.  All soil and sediment samples  were analyzed in the field for lead via XRF.  Tables 3-7 

through 3-11 present all sample locations and associated XRF and FBL lead concentrations for each site.  

Predicted Lab Values are also presented on these tables for three of the five sites.  The correlation 

analyses for the predicted lab values are discussed in Section 3.5.  After the initial screening by XRF, 

samples were selected for analysis of the following parameters at a FBL:   

 

Metals 

• Antimony 

• Arsenic 

• Copper 

• Lead 

• Tin  

• Zinc 

 

PAHs 

• 1-Methylnaphthalene 

• 2-Methylnaphthalene 

• Acenaphthene 

• Acenaphthylene 
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• Anthracene 

• Benzo(a)Anthracene 

• Benzo(a)Pyrene 

• Benzo(b)Fluoranthene 

• Benzo(g,h,i)Perylene 

• Benzo(k)Fluoranthene 

• Chrysene 

• Dibenzo(a,h)Anthracene 

• Fluoranthene 

• Fluorene 

• Indeno(1,2,3-cd)Pyrene 

• Phenanthrene 

• Pyrene 

 

Explosives 

• Nitroglycerin 

 

Miscellaneous Parameters 

• CEC 

• pH 

• TOC 

• TS 

 

The summary of the samples collected at Indian Head, Stump Neck Annex, Five Small Arms Ranges is 

presented below. 

 

OLD SKEET AND TRAP RANGE (UXO 15) 

Total Number of Samples Collected: 83 soil and 34 sediment. 

 

• Four composite samples collected at firing lines with each sample composed of 10 increments. 

 

• Fifty-six initial soil samples collected.  Some XRF lead exceedences found in the northeast and 

northwest corners of the range. 
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• Seventeen additional “step-out” samples collected to try and bound any lead contamination. 

 

• Six subsurface samples collected at depths of 1 to 2 feet bgs. 

 

• One duplicate surface sample collected. 

 

• Thirty-four sediment samples collected:  9 collected at the shoreline, 25 collected at various distances 

from the shore in Mattawoman Creek. 

 
MARINE RIFLE RANGE (UXO 14) 

Total Number of Samples Collected: 148 

 

• Nine composite samples collected from firing lines with each sample composed of 10 increments. 

 

• Thirty-five soil samples collected from Berm #1 (nearest to firing points) with only six locations having 

an XRF lead concentration greater than the field decision criteria of 300 mg/kg.  Most in the 300 to 

400 mg/kg range. 

 

• Thirty-five soil samples collected from Berm #2 (farthest from firing points) with 13 locations having an 

XRF lead concentration greater than 300 mg/kg.  Most in the range of 400 to 700 mg/kg. 

 

• Fifty-four initial soil samples collected from the impact hillside with 42 of them having an XRF lead 

concentration greater than 300 mg/kg. 

 

• Fourteen additional “step-out" samples collected to try and bound any lead contamination; four of 

these samples were subsurface samples. 

 

• One duplicate subsurface sample collected. 

 
SMALL ARMS RANGE (UXO 17) 

Total Number of Samples Collected: 53 
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• Three composite samples collected from firing lines with each sample composed of 10 aliquots. 

 

• Seventeen initial samples collected, with eight locations having an XRF lead concentration greater 

than 300 mg/kg. 

 

• Six additional “step-out” samples collected to try and bound any lead contamination.  Three of these 

samples collected were subsurface samples. 

 

• Twenty-seven soil samples collected via DPT 

 

• One duplicate surface sample collected. 

 
RUM POINT SKEET RANGE (UXO 16) 

Total Number of Samples Collected: 96 

 

• Two composite samples collected from firing points with each sample composed of 10 increments. 

• Seventy-seven initial samples collected, with six locations having an XRF lead concentration greater 

than 300 mg/kg. 

• Fifteen additional “step-out” samples collected to try and bound any lead contamination. 

• Two duplicate surface samples collected. 

 
ROACH ROAD RIFLE RANGE (UXO 25) 

Total Number of Samples Collected: 36 

 

• One composite sample collected from area of firing lines composed of 10 increments. 

• Thirty-three initial samples collected, with six locations having an XRF lead concentration greater than 

300 mg/kg. 

• No “step-out” samples collected.   

• Two duplicate surface samples collected. 

 
Samples selected for FBL analysis from each of the five sites are summarized in the table below.  
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 FBL ANALYSIS 
SITE METALS PAHs TOC NITROGLYCERIN 

OSTR 18 (soil) 
5 (sediment) 

2 (soil) 
3 (sediment) 

2 (soil) 
2 (sediment) 

2 (soil) 
0 (sediment) 

MRR 32 (soil) 9 (soil) 4 (soil) 9 (soil) 
SAR 25 (soil) 0 4 (soil) 3 (soil) 
RPSR 25 (soil) 21 (soil) 4 (soil) 2 (soil) 
RRRR 23 (soil) 0 4 (soil) 1 (soil) 

 

3.1.2.1 XRF 

Soil samples undergoing field XRF analysis were processed and analyzed in the field in accordance with 

SOP-13.  Prior to analyzing samples, the XRF was standardized in accordance with the manufacturer’s 

instructions, and three known lead concentrations [National Institute of Standards and Technology (NIST) 

standards] were analyzed to verify the accuracy of the instrument and to assess the stability and 

consistency of the results. 

 

Sample processing prior to field XRF analysis consisted of homogenizing each soil sample within a large 

ziploc-type baggie, removing rocks and other debris, placing the sample in a small aluminum pan, drying 

the sample in an electric convection oven for approximately 10 to 15 minutes, and then physically 

processing the sample material to eliminate clods and produce a fine uniform particle size.  Each sample 

was then transferred to a smaller ziploc-type baggie from which three separate XRF measurements were 

made, one from each end and one from the center of the sample ziploc-type baggie.  The average lead 

concentration of the three readings was used as the final XRF lead concentration for the sample 

(Tables 3-7 through 3-11). 

 

During sample collection activities, all soil material was visually inspected in the field for the presence of 

bullets or bullet fragments.  The soil material was again visually monitored in the field laboratory during 

processing for XRF analysis.   

 

3.1.2.2 Hand Auger 

SOP-05 outlines Soil Coring and Sampling Using Hand Auger Techniques.  Hand Augers were employed 

to collect the majority of soil cores.  The hand augering system consisted of a stainless steel bucket bit 

(i.e., a cylinder 6-1/2-inches long and approximately 2-3/4-inches in diameter), an extension rod, and a 

cross handle.  The area to be sampled was cleared of any surface debris and the hand auger sampler 

was turned into the ground to a depth of 1 foot.  The 0- to 1-foot depth soil interval is considered to be the 
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surface soil.  Subsurface soil samples were collected at depths of 1 to 3 feet bgs.  The sample material 

was then removed from the bucket bit and placed into a sealable polyethylene bag.  Any changes in the 

color, texture or odor of the soil were noted in a field notebook or on a standardized data sheet.  The 

sample material was thoroughly homogenized and the sample ID, date, time, and sampler initials were 

written on the bag with an indelible marker.  Required information was completed on the Soil Sample Log 

Sheet, and the Chain-of-Custody (COC) Form was updated.  Excess soil core material was returned to 

the hole.  If insufficient soil was available to fill the hole to the ground surface, then bentonite pellets were 

mixed with the soil for backfilling the hole, and hydrated with potable water.  All soil sampling equipment 

was decontaminated in accordance with SOP-04 before collecting the next sample.  Soil samples were 

transported to the field office where a portion of the sample underwent XRF analysis for lead (See 

SOP-13).  Based on the field XRF analysis for lead and visual observations for clay target fragments, 

samples were selected for FBL analysis.  A portion of the sample was placed in the appropriate sample 

container as supplied by the laboratory.  The sample labels were completed and affixed to the sample 

container.  Samples were packaged and shipped to the FBL in accordance with SOP-11.  Field Forms are 

attached in Appendix A and include the Soil and Sediment Sample Log Sheet and the Soil Boring Log 

Sheet, where applicable. 

 

3.1.2.3 Drilling 

SOP-06 describes the procedures for collecting surface and subsurface soil cores from unconsolidated 

overburden materials using DPT.  For these investigations, a Geoprobe rig with a Macrocore Sampler 

was the type of DPT used.  The area was cleared of any surface debris.  A new clear acetate liner was 

placed in the detachable Macrocore core barrel and a coring device was attached to the Geoprobe rig.  

Macrocore samplers (lined with acetate) were driven into the ground to a specified depth using hydraulic 

pressure.  The 0- to 1-foot depth soil interval is considered to be the surface soil.  Subsurface soil 

samples were collected at depths greater than 1 foot bgs.  The sampler was retracted from the borehole, 

and the acetate liner and the soil core were removed from the Macrocore barrel.  The acetate liner 

containing the soil core was placed in a metal trough and while wearing cut-resistant gloves, the acetate 

liner was cut through its entire length.  The soil core was logged on the Boring Log Sheet (see SOP-10) 

and the desired interval of the soil core was placed in a sealable polyethylene bag.  The sample material 

was thoroughly homogenized, and the sample ID, date, and time were written on the bag with an indelible 

marker.  The required information was completed on the Soil Sample Log Sheet.  The COC Form was 

updated.  The steps were repeated for the next depth intervals, if required.  The depth to water table, if 

encountered, was recorded on the Boring Log, and the estimated moisture content of the soil and the 

presence or absence of water in the boring were noted.  All soil core materials were returned to the hole 

and if insufficient soil was available to fill the hole to the ground surface, then bentonite pellets mixed with 
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the soil were used to backfill the hole, and hydrated as per manufacturer recommendations.  All soil 

sampling equipment was decontaminated in accordance with SOP-04 prior to collecting the next sample.  

Based on the field XRF analysis and visual observations, samples were selected for FBL analysis.  A 

portion of the sample was placed in the appropriate sample container as supplied by the laboratory.  The 

sample labels were completed and affixed to the sample container.  Samples were packaged and 

shipped to the FBL in accordance with SOP-11.  Field Forms are attached in Appendix A and include the 

Soil and Sediment Sample Log Sheet and the Soil Boring Log Sheet, where applicable. 

 

3.1.2.4 Sediment Sampling  

SOP-08 establishes the procedure for sediment sampling in streams and other waterways.  The sampler 

wore clean, disposable medical-grade gloves.  Vegetative matter or debris, if present, was cleared from 

the sample location using a disposable sampling trowel or dedicated stainless steel spoon.  The trowel 

was used to collect and homogenize the sediment in an 18-inch-diameter circular area that was 6 inches 

deep.  The sediment was stirred within the circular area, and the sediment was not moved outside the 

circle.  The same trowel was used to scoop the homogenized sediment into a Ziploc-type baggie.  The 

sample ID, date, time, and sampler initials were written on the bag with an indelible marker.  Required 

information was completed on the Sediment Sample Log Sheet and the COC Form was updated.  The 

sediment samples were transported to the field office where a portion of the sample underwent XRF 

analysis for lead (See SOP-14).  Based on the field XRF analysis for lead and visual observations for clay 

target fragments, samples were selected for FBL analysis.  A portion of the sample was placed in the 

appropriate sample container as supplied by the laboratory.  The sample labels were completed and 

affixed to the sample container.  Samples were packaged and shipped to the FBL in accordance with 

SOP-11.  Field Forms are attached in Appendix A and include the Soil and Sediment Sample Log Sheet. 

 

3.1.3 Site Sampling Operations 

3.1.3.1 Old Skeet and Trap Range (UXO 15) 

3.1.3.1.1 Sample Design 

The total area of the site is 29.33 acres as indicated in Table 3-1.  The site is divided into the Range Area, 

Open Water Area, and the Near Shore Area.  The range portion of the study area covers approximately 

4.4 acres.  The Open Water portion of the study area covers approximately 18 acre.  The Near Shore 

portion of the study area covers approximately 750 linear feet.  See Figure 3-1 for all sample locations.  

Prior to initiating sample collection, all soil sample locations were marked by colored pin flags bearing the 

sample location ID number.  Proposed sample locations identified in the approved WP were located by 
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global positioning system (GPS) and by measurements from stationary objects (e.g., roadways, existing 

buildings).  All sample locations were the ones proposed in the approved WP. 

 

A total of 83 soil samples and 34 sediment samples were collected during the SI at the OSTR.  Eighty-

three samples underwent field XRF analysis for lead and 18 soil and 5 sediment samples were selected 

for metals analysis at the FBL.  Two soil and three sediment samples were selected for PAH analysis.  

Two soil and two sediment samples were selected for TOC analysis.  There were four composite samples 

of which two were selected for NG analysis.  Soil samples were collected using a hand auger in 

accordance with SOP-05.   

 

The nine Near Shore sediment samples were collected using disposable plastic trowels.  The 25 Open 

Water sediment samples were collected using ponar dredge from a boat.  A list of the methods used to 

collect the samples is shown in Table 3-2.  The XRF screening results are shown in Table 3-7.  The XRF 

screened composite samples were not correlated, so they are not shown on this table.  

 

3.1.3.1.2  Surface Soil  

Discrete 

Fifty-six initial soil samples were collected via hand auger.  The surface soil samples were collected from 

0 to 1 foot bgs.  There were some XRF lead exceedances found in the northeast and northwest corners 

of the range.  All 56 samples were analyzed in the field via XRF using the sample process discussed in 

Section 3.1.2.1.  The average XRF lead concentration for each of these samples was used as the basis 

for determining if additional sampling was required in the area of that sample.  The discrete sample 

locations with an average XRF lead concentration greater than the WP field decision criteria of 300 mg/kg 

resulted in the collection of 17 additional “step-out” samples for purposes of bounding the lead 

contamination, and an additional 5 subsurface samples.  One duplicate surface sample was collected.  

The XRF and FBL lead results are discussed further in Section 4.3.1. 

 

Composite 

Four composite soil samples were collected at the firing lines (0 to 1 foot bgs).  Soil samples were 

collected in accordance with SOP-15. Each composite sample consisted of ten aliquots collected in a 

random fashion in the area of the assumed firing points.  Each sample was homogenized within a large 

ziploc-type baggie; a portion of the sample was processed for XRF analysis and another portion was 

placed in the appropriate sample container and shipped to the FBL for select TAL metals and NG 

analysis. 
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3.1.3.1.3  Subsurface Soil 

Five discrete soil samples were collected from 1 to 2 feet bgs utilizing a hand auger.  Specific sample 

depths and locations can be found in Table 3-2.  Each sample was thoroughly homogenized within the 

baggie, and a portion of the sample was then removed for processing and field XRF analysis.  Based on 

XRF results, one sample was selected for shipment to the FBL where it underwent select TAL metals 

analysis.   

 

3.1.3.2 Marine Rifle Range (UXO 14) 

3.1.3.2.1 Sample Design 

The total area of the site is 30.44 acres as indicated in Table 3-1.  The site is divided into the nine firing 

lines, two target berms, and the Hillside Impact Area.  The nine firing lines are approximately 200 linear 

feet each.  Target Berm #1 covers approximately 0.42 acres.  Target Berm #2 covers approximately 

0.34 acres.  The Hillside Impact Area covers approximately 2.7 acres.  See Figures 3-2 and 3-2a for all 

sample locations.  Prior to initiating sample collection, all sample locations were marked by colored pin 

flags bearing the sample location ID number.  Proposed sample locations identified in the approved WP 

were located by GPS and by measurements from stationary objects (e.g., roadways, existing buildings).  

All sample locations were the ones proposed in the approved WP. 

 

A total of 148 soil samples were collected during the SI at the MRR.  One hundred and forty-eight 

samples underwent field XRF analysis for lead, and 32 soil samples were selected for metals analysis at 

the FBL.  Nine soil samples were selected for PAH analysis.  Four soil samples were selected for TOC 

analysis.  Nine soil samples were selected for NG analysis.  Soil samples were collected via hand auger 

in accordance with SOP-05.  A list of the sample collection method used for each sample is shown in 

Table 3-3.  The XRF screening results are shown in Table 3-8.  The XRF screened composite samples 

were not correlated, so are not shown on this table.  

 

3.1.3.2.2  Surface Soil  

Discrete 

One hundred twenty-four initial soil samples were collected via hand auger.  The surface samples were 

collected from 0 to 1 foot bgs.  Thirty-five soil samples were collected from Berm #1, 35 soil samples were 

collected from Berm #2, and 54 samples were collected from the impact hillside.  One duplicate sample 
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was collected.  All 125 samples were analyzed in the field via XRF using the sample process discussed in 

Section 3.1.2.1.  The average XRF lead concentration for each of these samples was used as the basis 

for determining if additional sampling was required in the area of that sample.  Discrete sample locations 

with an average XRF lead concentration greater than the WP field decision criteria of 300 mg/kg resulted 

in the collection of 14 additional “step-out” samples for purposes of bounding the lead contamination.  The 

XRF and FBL lead results are discussed further in Section 5.3.1. 

 

Composite 

Nine composite soil samples were collected at the firing lines (0 to 1 foot bgs).  Soil samples were 

collected in accordance with SOP-15.  Each composite sample consisted of ten aliquots collected in a 

linear fashion along the length of each of the firing lines.  Each sample was homogenized within a large 

ziploc-type baggie; a portion of the sample was processed for XRF analysis and another portion was 

placed in the appropriate sample container and shipped to the FBL for select TAL metals and NG 

analysis. 

 

3.1.3.2.3  Subsurface Soil 

Three of the “step-out” soil samples were collected from 1 to 2 feet bgs and one was collected from 2 to 

3 feet bgs utilizing a hand auger.  Specific sample depths and locations can be found in Table 3-3.  Each 

sample was thoroughly homogenized within the baggie, and a portion of the sample was then removed 

for processing and field XRF analysis.  Based on XRF results, one sample was selected for shipment to 

the FBL where it underwent select TAL metals analysis.   

 

3.1.3.3 Small Arms Pistol Range (UXO 17) 

3.1.3.3.1 Sample Design 

The total area of the site is 2.41 acres as indicated in Table 3-1.  The site is divided into two areas: the 

firing lines and the range area, which includes the hillside impact area.  The range portion of the study 

area covers approximately 0.26 acres.  The Firing Lines cover approximately 140 linear feet each.  See 

Figure 3-3 for all sample locations.  Prior to initiating sample collection, all sample locations were marked 

by colored pin flags bearing the sample location ID number.  Proposed sample locations identified in the 

approved WP were located by GPS and by measurements from stationary objects (e.g., roadways, 

existing buildings).  All sample locations were the ones proposed in the approved WP. 
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A total of 53 soil samples were collected during the SI at the SAR.  Fifty-three samples underwent field 

XRF analysis for lead, and 25 soil samples were selected for metals analysis at the FBL.  No samples 

were selected for PAH analysis.  Four soil samples were selected for TOC analysis.  Three soil samples 

were selected for NG analysis.  Soil samples were collected in accordance either via hand auger 

(SOP-05) or DPT (SOP-06).  A list of the sample collection method used for each sample is shown in 

Table 3-4.  The XRF screening results are shown in Table 3-9. 

 

3.1.3.3.2  Surface Soil  

Discrete 

Seventeen initial soil samples were collected via hand auger.  Twenty-seven soil samples were collected 

by DPT at seven locations in the impact hillside. The 0 to 4 feet bgs interval along the sloughed hillside 

was considered to be the surface soil.  Surface soil samples collected were from the surface depth 0 to 

4 feet bgs in the hillside.  Hand auger surface soil samples were collected at 0 to 1 foot bgs at the bottom 

of the hillside.  DPT sampling depths ranged from 0 to 4 feet bgs to 8.0 to 10 feet bgs.  One duplicate 

sample was collected.  All 45 samples were analyzed in the field via XRF using the sample process 

discussed in Section 3.1.2.1.  The average XRF lead concentration for each sample was used as the 

basis for determining if additional sampling was required in the area of that sample.  The discrete sample 

locations with an average XRF lead concentration greater than the WP field decision criteria of 300 mg/kg 

resulted in the collection of six additional “step-out” samples, of which three of these were subsurface, for 

the purposes of bounding the lead contamination.  The XRF and FBL lead results are discussed further in 

Section 6.3.1. 

 

Composite 

Three composite soil samples were collected at the firing lines (0 to 1 foot bgs).  Soil samples were 

collected in accordance with SOP-15.  Each composite sample consisted of ten aliquots collected in a 

linear fashion along the length of each of the firing lines.  Each of the samples was homogenized within a 

large ziploc-type baggie; a portion of the sample was processed for XRF analysis and another portion 

was placed in the appropriate sample container and shipped to the FBL for select TAL metals and NG 

analysis. 

 

3.1.3.3.3  Subsurface Soil 

Three of the discrete soil samples were collected from 1 to 2 feet bgs utilizing a hand auger.  Specific 

sample depths and locations can be found in Table 3-4.  Each sample was thoroughly homogenized 
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within the baggie, and a portion of the sample was then removed for processing and field XRF analysis.  

Based on XRF results, all three samples were selected for shipment to the FBL where they underwent 

select TAL metals analysis.   

 

Twenty-seven discrete soil samples were collected from seven borings utilizing DPT.  Four soil samples 

were collected at each of the seven locations at depths of 0 to 4 feet bgs, 4 to 6 feet bgs, 6 to 8 feet bgs, 

and 8 to 10 feet bgs.  Specific sample depths can be found in Table 3-4. 

 

Utilizing DPT, samples were removed from the ground inside a 4-foot clean plastic sleeve, which was 

then cut open to reveal the sample core.  General observations including grain size, color, wetness, etc. 

were noted on the soil sample log (Appendix A).  Soil was removed from each half of the plastic sleeve 

and placed inside a large ziploc-type baggie that was labeled with the sample date, depth, and time.  The 

sample was thoroughly homogenized within the baggie, and a portion of the sample was then removed 

for processing and field XRF analysis. 

 

Based on XRF results, nine samples were selected for shipment to the FBL where they underwent select 

TAL metals analysis. 

 

3.1.3.4 Rum Point Skeet Range (UXO 16) 

3.1.3.4.1 Sample Design 

The total area of the site is 33.45 acres as indicated in Table 3-1.  The study area consists of the Range 

Area which covers approximately 13.8 acres.  See Figure 3-4 for all sample locations.  Prior to initiating 

sample collection, all sample locations were marked by colored pin flags bearing the sample location ID 

number.  Proposed sample locations identified in the approved WP were located by GPS and by 

measurements from stationary objects (e.g., roadways, existing buildings).  All sample locations were the 

ones proposed in the approved WP. 

 

A total of 96 soil samples were collected from the Range Area during the SI at the RPSR.  Ninety-four 

discrete surface soil samples and two duplicate surface soil samples were collected.  Ninety-six samples 

underwent field XRF analysis for lead, and 25 samples were selected for metals analysis at the FBL.  

Twenty-one soil samples were selected for PAH analysis.  Four soil samples were selected for TOC 

analysis.  Two soil samples were selected for NG analysis.  Soil samples were collected via hand auger in 

accordance with SOP-05.  A list of the sample collection method used for each sample is shown in 

Table 3-5.  The XRF screening results are shown in Table 3-10. 
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3.1.3.4.2  Surface Soil  

Discrete 

Seventy-seven initial soil samples were collected via hand auger from 0 to 1 foot bgs.  All 60 samples 

were analyzed in the field via XRF using the sample process discussed in Section 3.1.2.1.  The average 

XRF lead concentration for each sample was used as the basis for determining if additional sampling was 

required in the area of that sample.  The discrete sample locations with an average XRF lead 

concentration greater than the WP field decision criteria of 300 mg/kg resulted in the collection of 15 

additional “step-out” samples for purposes of bounding the lead contamination.  Two duplicate surface 

soil samples were collected. The XRF and FBL lead results are discussed further in Section 7.3.1. 

 

Composite 

Two composite soil samples were collected at the firing points (0 to 1 foot bgs).  Soil samples were 

collected in accordance with SOP-15.  Each composite sample consisted of ten aliquots collected in the 

area of the two firing points.  Each sample was homogenized within a large ziploc-type baggie; a portion 

of the sample was processed for XRF analysis, and another portion was placed in the appropriate sample 

container and shipped to the FBL for select TAL metals and NG analysis. 

 

3.1.3.4.3  Subsurface Soil 

No subsurface soil samples were collected. 

 

3.1.3.5  Roach Road Rifle Range (UXO 25) 

3.1.3.5.1  Sample Design 

The total area of the site is 0.27 acres as indicated in Table 3-1.  The study area consists of the Range 

Area which covers approximately 0.23 acres.  See Figure 3-5 for all sample locations.  Prior to initiating 

sample collection, all sample locations were marked by colored pin flags bearing the sample location ID 

number.  Proposed sample locations identified in the approved WP were located by GPS and by 

measurements from stationary objects (e.g., roadways, existing buildings).  All sample locations were the 

ones proposed in the approved WP. 

 

A total of 36 soil samples were collected from the range area during the SI at the RRRR.  Thirty-four 

samples underwent field XRF analysis for lead, and 23 soil samples were selected for metals analysis at 
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the FBL.  No samples were selected for PAH analysis.  Four soil samples were selected for TOC 

analysis.  One soil sample was selected for NG analysis.  Soil samples were collected via hand auger in 

accordance with SOP-05.  A list of the sample collection method used at each sample location is shown 

in Table 3-6. The XRF screening results are shown in Table 3-11. 

 

3.1.3.5.2  Surface Soil  

Discrete 

Thirty-three initial soil samples were collected via hand auger from 0 to 1 foot bgs.  All 33 samples were 

analyzed in the field via XRF using the sample process discussed in Section 3.1.2.1.  Two duplicate 

samples were collected.  The average XRF lead concentration for each sample was used as the basis for 

determining if additional sampling was required in the area of that sample.  No “step-out” samples were 

collected.  The XRF and FBL lead results are discussed further in Section 8.3.1. 

 

Composite 

One composite soil sample was collected at the firing line (0 to 1 foot bgs).  The sample was collected in 

accordance with SOP-15.  This composite sample consisted of ten aliquots collected in a random fashion 

in the area of the presumed firing lines.  The sample was homogenized within a large ziploc-type baggie; 

a portion of the sample was processed for XRF analysis, and another portion was placed in the 

appropriate sample container and shipped to the FBL for select TAL metals and NG analysis. 

 

3.1.3.5.3 Subsurface Soil 

No subsurface soil samples were collected. 

 

3.1.4 Field Sample Documentation 

The sample numbering scheme was in accordance with SOP-02 (Sample Identification and 

Nomenclature).  Sample documentation consisted of the completion of sample log sheets, COC forms, 

field logbooks, and health and safety documentation.  Field documentation was completed as per 

SOP-03.  The sample log sheets contain information such as sample location and sample identification 

number, container requirements and analyses to be performed, and sample type, time, and date.  Any 

unusual circumstances encountered during sample collection were noted on the form.  COC forms were 

used to track each sample from collection to receipt at the FBL.  All field log sheets and field forms are 

included in Appendix A of this document.  Site photographs are included as Appendix B. 
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Sample labeling was in accordance with SOP-01.  Soil sample log sheets maintained for the samples 

collected during this SI are included in Appendix A and contain the following information, as appropriate, 

for each sample: 

 

• Sample location and sample ID. 

• Name of person(s) collecting the sample. 

• Sample collection method. 

• Sample depth, date, and time. 

• Brief soil description. 

 

Sample Handling, Packaging, and Shipping 

Sample containers, preservation, packaging, and shipping were in accordance with SOP-11.  Sample 

handling activities included field-related considerations concerning the selection of sample containers, 

allowable holding times, sample custody, and maintaining samples at the appropriate storage 

temperature.  All sample containers shipped to the FBL were sealed in plastic ziploc-type bags to 

minimize the possibility of breakage during transport.  The sample containers were placed in a cooler 

lined with a large plastic garbage bag and covered with ice.  A temperature blank was placed in each 

cooler prior to shipment.  The plastic garbage bag was sealed with a knot, and the COC form was sealed 

in a ziploc-type bag and taped to the inside of the cooler lid.  A signed and dated custody seal was 

applied to each end of the cooler and then covered with strapping tape to provide a tamper-evident seal.  

A Federal Express airbill was applied to the shipping cooler.  TtNUS maintained custody of the samples 

until they were relinquished to Federal Express.  The Federal Express tracking number (airbill number) 

was recorded on the COC form, and the sender's copy of the airbill was maintained for shipment tracking, 

if needed.  All samples were shipped to the FBL for overnight delivery and were received within sample 

holding times. 

 

3.1.5 Quality Control Samples 

Quality assurance (QA)/quality control (QC) samples were generated and collected during sampling 

activities to monitor both field and laboratory procedures, in accordance with the approved WP (TtNUS, 

2009).  QC for the XRF analyzer is detailed in Section 3.1.2.1 of this document.  QA/QC samples 

included field duplicates, equipment rinsate blanks, and temperature blanks.  Field duplicate results are 

tabulated in Appendix C of this document.  Types of QA/QC samples are briefly described as follows: 
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• Field Duplicates - consisted of a single sample split into two portions.  Field duplicates were collected 

at the rate of 1 in 20 during this field investigation to assess the overall precision of the sampling and 

analysis program. 

 

• Equipment Rinsate Blanks - obtained under representative field conditions by collecting the rinse 

water generated by running analyte-free water through or over sample collection equipment after 

decontamination and before use.  Equipment rinsate blanks were analyzed for the same chemical 

constituents as the associated environmental samples. 

 

• Temperature blanks - used to determine if samples were adequately cooled during shipment.  

Temperature blanks consisted of analyte-free water supplied by the FBL.  One temperature blank 

was submitted to the laboratory in each cooler, and the temperature was checked upon receipt at the 

laboratory. 

 

3.1.6 GPS 

Each soil sample location at the Five Small Arms Ranges was marked with a brightly covered pin flag 

pushed into the ground next to the boring.  Northing and easting coordinates for each sample location 

were logged by TtNUS personnel utilizing a Trimble XT (sub-meter) GPS unit.  This information is 

retained in the TtNUS main database and can be used as a reference if repeat sampling is required at 

any of the sample locations. 

 

3.1.7 Decontamination Procedures 

At the conclusion of SI field activities, the FOL completed decontamination of all equipment, which was 

then shipped back to the appropriate vendors. 

 

Non-dedicated, non-disposable equipment (e.g., hand augers) involved in field sampling activities was 

decontaminated before beginning work, between sample locations, and at the completion of field activities 

in accordance with SOP-04.   

 

The following decontamination steps were taken: 

 

• Wash with potable water and phosphate-free detergent (scrub if necessary) 

• Rinse with potable water  

• Rinse with deionized (DI) water  
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• Air dry (if possible) 

• Wrap in aluminum foil (if not used immediately) 

 

3.1.8 Investigation-Derived Waste 

Investigation-derived waste (IDW) consisted of decontamination fluids, paper towels, pin flags, and 

personnel protective equipment (PPE).  IDW was handled in accordance with SOP-09. 

 

All soil removed from a sample location that was not used as part of that sample was returned to its 

original boring. 

 

PPE – All PPE was double bagged and placed in Base trash receptacles (i.e., dumpsters). 

 

Sampling Equipment Decontamination Fluids – Equipment decontamination fluids were retained by 

TtNUS in a 55-gallon drum that was labeled, sealed, and temporarily stored at Stump Neck Annex Base.  

A composite sample was collected from the container and submitted to the FBL for metals analysis for 

determination of disposal requirements.  Analytical results are included in Appendix C. 

 

3.1.9 Site Management and Facility Support 

The FOL was designated as the lead in coordinating all day-to-day activities during the investigation.  The 

FOL was responsible for ensuring that the field team members (including subcontractors) were familiar 

with the approved WP and the HASP in effect during this field investigation.  Additionally, the FOL was 

responsible for all sampling operations, QA/QC, field documentation requirements, and field change 

orders.  The FOL reported to the Project Manager (PM) on a daily basis regarding the status of fieldwork. 

 

3.1.10 Record Keeping 

SI records including daily activity logs, sample log sheets, and COC forms were completed in accordance 

with SOP-03.  Information recorded daily included field activities, weather conditions, identity and arrival 

and departure times of personnel, management issues, etc.  Copies of daily activity records are included 

in Appendix A. 

 

011009/P 3-18 CTO 423 



NSF Indian Head 
Site Inspection Report 

Revision:  0 
Date:  September 2010 

Section:  3 
Page 19 of 58 

 
3.2 ANALYTICAL METHODOLOGY 

3.2.1 Data Methods 

Surface and subsurface soil sample results (XRF - lead and FBL - select TAL metals) were compared to 

Regional Screening Levels (RSLs) and data from the site Background Sampling Report.  Statistical 

calculations were performed to screen for background exceedances.  The statistical methodology is 

further discussed in Section 3.6.  The screening results and the analytical results are presented in the 

results section for each site.  Screening results are presented in Tables 4-2, 5-2, 6-2, 7-2, and 8-2.  

Surface and subsurface soil analytical results are summarized in Tables 4-3, 4-4, 5-3, 6-3, 7-3, 7-4, and 

8-3.  Complete analytical results are presented in Appendix C. 

 

3.2.2 Data Evaluation  

3.2.2.1 Summary 

Soil sample locations were selected based on a bias towards areas that were believed to be most likely 

contaminated by past operations at the site.  TtNUS provided recommendations and received approval 

from the MDE and the USEPA before proceeding with the implementation of the WP.  Discrete surface 

soil samples were first collected at a depth of 0 to 1 feet bgs.  Based on field XRF analysis, discrete 

sample locations with lead concentrations greater than the field decision criteria of 300 mg/kg were then 

subject to subsurface soil sampling at depths of 1.0 to 2.0 feet bgs or step-out sampling was performed.  

Composite sampling was performed along firing lines and in the area of firing points at the sites.  The 

composite samples were composed of ten aliquots.  At the SAR, DPT was used to advance subsurface 

sampling at the target hillside to depths of 0 to 4 feet bgs, 4 to 6 feet bgs, 6 to 8 feet bgs, and 8 to 10 feet 

bgs.  At the OSTR 9 Near Shore sediment samples were collected using disposable plastic trowels, and 

25 Open Water sediment samples were collected using ponar dredge from a boat.  A summary of sample 

locations, methods of collection and sample depths is provided in Tables 3-2 through 3-6, and sample 

locations are presented on Figures 3-1 thru 3-5.   

 

3.2.2.2 Data Quality Review 

This section describes the data review processes used to determine whether analytical laboratory data 

were of acceptable technical quality for use in decision making.  The review began with data validation, 

which is a comparison of data quality indicators (DQIs) to prescribed acceptance criteria.  The DQIs used 

are measures to assess the bias and precision of the analytical calibrations and sample analyses.  The 

output of this review was a set of alphabetic flags such as “U,” “J,” “R,” “L”, “K”, or combinations thereof, 

011009/P 3-19 CTO 423 



NSF Indian Head 
Site Inspection Report 

Revision:  0 
Date:  September 2010 

Section:  3 
Page 20 of 58 

 
that were assigned to individual results based on the validation effort.  These flags were used to infer the 

general quality of the data.  Also evaluated were the measures of data completeness, sensitivity, 

comparability and representativeness.   

 

3.2.2.3 Data Validation Process 

Limited data validation conducted to evaluate false positives included evaluations of data completeness, 

holding time compliance, calibrations, field QC and laboratory-generated blanks, field duplicate precision, 

and detection limits for the data collected during the SI.  The data packages provided by the analytical 

laboratory are expansive enough to allow future complete formal data validation, if necessary.  

 

Assignment of data qualification flags conformed to USEPA Contract Laboratory Program National 

Functional Guidelines for Organic Data Review (1999) to the greatest extent practicable for non-Contract 

Laboratory Program Data.  Data validation specifications require that various data qualifiers be assigned 

when a deficiency is detected or when a result is less than its detection limit.  If no qualifier is assigned to 

a result that has been validated, the data user is assured that no technical deficiencies were identified 

during validation.  The qualification flags used are defined as follows: 

 

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

detection limit) noted.  Non-detected results from the laboratory are reported in this manner.  This 

qualifier is also 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. 

 

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

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

analysis.  The associated numerical detection limit is regarded as inaccurate or imprecise. 

 

• J – Indicates that the chemical was detected; however, the associated numerical result is not a 

precise representation of the concentration that is actually present in the sample.  The laboratory 

reported concentration is considered to be an estimate of the true concentration. 

 

• UR – Indicates that the chemical may or may not be present.  The non-detected analytical result 

reported by the laboratory is considered to be unreliable and unusable.  This qualifier is applied in 

cases of gross technical deficiencies (e.g., holding time missed by a factor of two times the specified 

time limit, severe calibration non-compliance, and extremely low analyte recovery). 
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• R – Indicates that the chemical may or may not be present.  The positive analytical result reported by 

the laboratory is considered to be unreliable and unusable.  This qualifier is applied in cases of gross 

technical deficiencies. 

 

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 and qualification with UR or R qualifiers.  

These data are considered invalid and are not used for decision-making purposes unless they are used in 

a qualitative way and the use is justified and documented.  Minor problems are defined as issues 

resulting in the estimation of data and qualification with “U”, “J”, and “UJ” qualifiers.  Estimated analytical 

results are considered to be suitable for decision-making purposes unless the data use requirements are 

very stringent and the qualifier indicates a deficiency that is incompatible with the intended data use.  A 

“U” qualifier does not necessarily indicate that a data deficiency exists because all non-detect values are 

flagged with the “U” qualifier regardless of whether a quality deficiency has been detected.  No data from 

the Five Small Arms Ranges were rejected or considered unusable. 

 

3.2.2.4 Data Validation Outputs 

After data were validated, a list was developed of non-conformities requiring data qualifier flags used to 

alert the data user to inaccurate or imprecise data.  The reviewer then prepared a technical memorandum 

presenting qualification of the data, if necessary, and the rationale for making such qualifications (See 

Appendix D).  The net result was a data package that had been carefully reviewed for its adherence to 

prescribed technical requirements.  Pertinent quality estimates are summarized in a more quantitative 

format in the following Section. 

 

3.2.2.5 Data Quality Review 

DQIs are parameters monitored to help establish the quality of data generated during an investigation.  

Some of the DQIs are generated from analysis of field samples (e.g., field duplicates) and some are 

generated from the analysis of laboratory samples (e.g., laboratory duplicates).  Individually, field and 

laboratory DQIs provide measures of the performance of the respective investigative operations (field or 

laboratory).  During data validation, individual QC results were evaluated.  If individual QC results were 

acceptable, no validation flag was assigned to an analytical result; otherwise, a flag indicating the type of 

QC deficiency was assigned to the result.  All QC criteria were met for all samples for all parameters at 

the Five Small Arms Ranges.   
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3.2.2.6 Completeness 

Completeness is a measure of the number of valid samples or measurements that are available relative 

to the number of samples or measurements that were intended to be generated.  For this project, 

completeness was measured on two different bases: 

 

• Samples collected - measure of the usable samples collected compared to those intended to be 

collected. 

 

• Laboratory measurements - measure of the amount of usable valid laboratory measurements per 

matrix for each target analyte. 

 

Usable valid samples (or results) were those judged, after data assessment, to represent the sampling 

populations and to have not been disqualified for use through data validation or additional data review.  

Completeness was determined using the following equation: 

 

100 x 
T
V  %C =  

 

 where %C = percent completeness 

  V = number of samples (or results) determined to be valid 

  T = total number of planned samples (or results) 

 

All samples proposed for collection at the Five Small Arms Ranges were collected (100 percent 

completeness), and the Five Small Arms Ranges percent completeness for laboratory measurements 

was 100 percent. 

 

3.2.2.7 Sensitivity 

Detection limits for all of the Five Small Arms Ranges analytical parameters were less than screening 

levels (RSLs), except at the Old Skeet and Trap Range and the Marine Rifle Range.  

 

3.2.2.8 Accuracy 

Accuracy requirements for field measurements are typically ensured through control over sample 

collection and handling, and through routine instrument calibration.  Field accuracies were monitored 

through the use of blanks to detect cross-contamination and by monitoring adherence to procedures that 
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prevent sample contamination or degradation.  One equipment rinsate blank was collected during the SI 

to assess cross-contamination via sample collection equipment.  The blank was obtained under 

representative field conditions by collecting the rinse water generated by running analyte-free water 

through sample collection equipment after decontamination and before use.  The rinsate blank was 

analyzed for the same chemical constituents as the associated environmental samples. 

 

Accuracy in the laboratory was measured through the comparison of a spiked sample or laboratory 

control sample (LCS) result to a known or calculated value and was expressed as a percent recovery 

(%R).  It was also assessed by monitoring the analytical recovery of select surrogate compounds added 

to samples that are analyzed by organic chromatographic methods.  LCSs were used to assess the 

accuracy of laboratory operations with minimal sample matrix effects.  Matrix spike (MS) and surrogate 

compound analyses measure the combined accuracy effects of the sample matrix, sample preparation, 

and sample measurement.  LCS and MS analyses were performed at a frequency of 1 per 20 associated 

samples of like matrix.  Laboratory accuracy was assessed by comparing calculated %R values to 

accuracy control limits specified by the laboratory using SW-846 methods. 

 

Percent recovery is calculated using the following equation: 

 

100 x 
S

So - Ss  %R =  

 

 where %R = percent recovery 

  Ss = result of spiked sample 

  So = result of non-spiked sample 

  S = concentration of spiked amount. 

 

All matrix spike duplicate (MSD), LCS duplicate (LCSD), and surrogate recoveries met accuracy limits as 

specified by the laboratory, except at the Old Skeet and Trap Range and the Marine Rifle Range. 

   

3.2.2.9 Precision 

Precision is a measure of the degree to which two or more measurements are in agreement and 

describes the reproducibility of measurements of the same parameter for samples analyzed under similar 

conditions.  Precision for chemical parameters is expressed as a Relative Percent Difference (RPD), 

which is defined as the ratio of the difference to the mean for the two values being evaluated.  RPDs, 
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typically expressed as percentages, are used to evaluate both field and laboratory duplicate precision and 

are calculated as follows: 

 

( ) 100 x 
/ V2 V1

 V2- V1
  RPD

2+
=  

 

 where  RPD = relative percent difference 

  V1, V2 = two results obtained by analyzing duplicate samples. 

 

The precision estimates obtained from duplicate field samples encompass the combined uncertainty 

associated with sample collection, homogenization, splitting, handling, laboratory and field storage (as 

applicable), preparation for analysis, and analysis.  In contrast, precision estimates obtained from 

analyzing duplicate laboratory samples incorporate only homogenization, subsampling, preparation for 

analysis, laboratory storage (if applicable), and analysis uncertainties. 

 

All field duplicate, LCS/LCSD, and MS/MSD RPDs met QC limits, except at the Old Skeet and Trap 

Range and the Marine Rifle Range. 

 

3.2.2.10 Comparability 

Comparability is defined as the confidence with which one data set can be compared with another 

(e.g., among sampling points and among sampling events).  Comparability was achieved by using 

standardized sampling and analysis methods and standardized data reporting formats.  Comparability of 

field data was ensured by following the SI WP (TtNUS, 2009).  Comparability of laboratory measurements 

was achieved primarily through the use and documentation of standard sampling and analytical methods.  

Results were reported in units that ensured comparability with previous data and with current state and 

federal standards and guidelines.  Comparability of laboratory measurements was assessed primarily 

through the use of QC samples and through adherence to the laboratory’s QA plan. 

 

3.2.2.11 Representativeness 

Representativeness is an expression of the degree to which data accurately and precisely depict the 

actual characteristics of a population or environmental condition existing at the site.  The SI WP (TtNUS, 

2009) and the use of standardized sampling, sample handling, sample analysis, and data reporting 

procedures were designed so that the final data would accurately represent actual site conditions.  It is 

believed that all reported data are adequately representative of site conditions. 
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3.3 HUMAN HEALTH RISK SCREENING METHODOLOGY 

This subsection describes the methodology used to perform the human health risk screening.  The 

purpose of the human health risk screening evaluation is to conservatively estimate risks posed to 

potential human receptors from chemicals present at each of the Five Small Arms Ranges.  The risk 

screening methodology includes the following general steps involved in a baseline human health risk 

evaluation: 

 

• Identification of COPCs 

• Exposure Assessment  

• Risk Characterization 

• Uncertainty Analysis 

 
3.3.1 Identification of Chemicals of Potential Concern 

For each site, TtNUS used the following considerations in determining COPCs: 

 

• Occurrence and distribution of chemicals in the environmental media 

• Chemical toxicity 

• Occurrence of chemical in background samples 

 

At each site, TtNUS collected surface soil samples, where a surface soil sample is any soil sample whose 

sampling interval begins at the surface.  At most sites, TtNUS also collected subsurface soil samples, 

where a subsurface soil sample is any soil sample whose sampling interval begins below the surface.  

TtNUS identified COPCs for each site for surface soil and subsurface soil separately.  For some sites, 

TtNUS divided the site into smaller areas of interest based on historical activities that lead to a meaningful 

subdivision of the site.  Appendix E includes the summary tables for the Human Health Risk Screening 

Supporting documentation.  For the OSTR, TtNUS collected sediment samples in addition to soil 

samples. 

 

3.3.1.1 Identification of Chemicals of Potential Concern in Soil 

For TtNUS to designate a chemical as a COPC in soil for an area of interest and depth category, the 

chemical had to satisfy the following three criteria: 
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• The chemical had to be detected at least once in the area of interest and depth interval. 

 

• If the chemical was detected at least once in the area of interest, then the maximum detected 

concentration had to exceed at least one human health risk-based screening level (RBSL). 

 

• If the maximum detected concentration exceeded at least one human health RBSB, then the 

chemical had to be present above concentrations in background soil samples. 

 

3.3.1.1.1 Human Health Risk-Based Screening Levels 

TtNUS developed human health RBSLs to address two pathways: 

 

• direct contact exposures to soil 

• protection of groundwater  

 

RBSLs Based on Direct Contact Exposures to Soil.  Direct contact exposures include incidental ingestion 

of soil, dermal contact with soil, and inhalation of chemicals emitted from the soil.  For residential direct 

contact RBSLs in soil, TtNUS used USEPA’s RSLs for residential direct contact exposures to soil, where 

USEPA assumed child and adult direct contact exposures to soil 350 days per year for a total of 30 years 

(USEPA, 2009).  If all concentrations in soil are below residential direct contact RSLs, then the site should 

be suitable for redevelopment for any purpose where people will be present on the site and can 

encounter soil; therefore, using residential RSLs to identify COPCs is a conservative approach.  To 

account for additive effects that may result from exposure to multiple non-carcinogenic compounds, 

TtNUS used one-tenth of the residential direct contact soil RSL as the RBSL to identify COPCs for non-

carcinogens.  

 

RBSLs Based on Protection of Groundwater.  USEPA has developed two soil RSLs to be protective of 

groundwater, one based on the maximum contaminant level (MCL) (if available), and the other based on 

the residential tap water RSL.  For RBSBs in soil for protection of groundwater, TtNUS used RSLs for 

protection of groundwater that were developed with a dilution-attenuation factor (DAF) of 1.  In other 

words, if concentrations in soil are below RSLs that are protective of groundwater, the leachate from the 

soil should have concentrations that are below levels considered safe for tap water (i.e., the leachate 

should be safe for people to use as tap water).  

 

Summary of RBSLs.  Table E-1 in Appendix E presents the RBSLs for chemicals analyzed in soil 

samples.  For each chemical, there are up to four RBSLs: two based on the residential direct contact 
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RSLs (one based on cancer risks, the other based on noncancer health effects), and two soil RSLs that 

are protective of groundwater (one based on the tap water RSL, the other based on the MCL).  If a 

chemical exceeded any human health RBSL, TtNUS designated the chemical a possible COPC in soil. 

 

Three chemicals do not have toxicity data to calculate human health RBSLs: acenaphthylene, 

benzo(g,h,i)perylene and phenanthrene.  For these chemicals, the RBSLs for other chemicals with similar 

chemical properties were used as surrogates.  The surrogate for acenaphthylene was acenaphthene, 

while the surrogate for both benzo(g,h,i)perylene and phenanthrene was pyrene. 

 

3.3.1.1.2  Evaluation of Background 

For each area of interest and depth category, TtNUS performed a background evaluation on chemicals 

identified as possible COPCs.  This section describes the statistical methodologies used to compare site 

data with background data.  TtNUS used statistical analyses to compare soil concentrations for each area 

of interest and depth category to background soil concentrations for the facility to determine if the 

analytical results obtained from the samples represent site conditions or background/anthropogenic 

conditions. 

 

To perform the comparison of site data with background data, TtNUS used summary statistics, probability 

plots, box plots, and several other statistical tests described below.  If the site data appeared to be 

obviously below or above background from visual inspection, then TtNUS did not perform formal 

statistical tests.  If the combined data sets were greater than 90 percent non-detect, then TtNUS 

compared maximum concentrations.   

 

Probability Plots.  Probability plots are a useful first step for visually comparing two data sets in a single 

graph.  If the site and background distributions were identical, the plotted values would lie on a straight 

line through the origin.  Deviations from this line show the differences between the two distributions.  If the 

site and background distributions were similar, the scattering of the two data sets would be mixed.  If 

there was grouping of the two data sets, then the data sets were most likely different. 

 

Box Plots.  As an additional aid for the population analysis, box plots were generated for the site data and 

background data.  Box plots show the central tendency, degree of symmetry, range of variation, and 

potential outliers of a data set.  The data set is shown as a rectangular box that represents the middle 

50 percent of the data.  The upper value of the box represents the 75th percentile and the lower value of 

the box represents the 25th percentile.  The median is represented by the middle line in the box. 
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Box plots for the same analyte in the two data sets were plotted on the same graph.  The plots were 

visually inspected to see which data sets looked similar and which ones differed.  Particular attention was 

paid to see if the median from one data set fell within the 75th and 25th percentile range of the other data 

set.  

 

Statistical Tests.  As stated above, site data and background data were analyzed to determine whether 

they were similar.  A number of statistical tests can be used to determine if the data sets are similar.  If 

the combined percentage of non-detected concentrations was between 0 and 50 percent, then the Two 

Sample T-test, Wilcoxon Rank Sum (WRS) test, or Gehan test was computed.  These tests determine if 

the mean of a site data set is greater than the mean of the background data set plus one background 

standard deviation, as outlined in Guidance for Comparing Background and Chemical Concentrations in 

Soil for CERCLA Sites (USEPA, 2002).  For site data sets that were determined to be comparable to 

background using one or more of these tests, the Quantile Test and, possibly, the Slippage Test were 

used to determine if the right tail of the distribution of site data was higher than the right tail of the 

distribution of background data (where “right tail” refers to the highest values in the distribution of data). 

 

USEPA’s ProUCL 4.00.04 software was used to determine the data distribution of the site and 

background concentrations and compute the Two sample T-test, WRS Test, or Gehan Test.  If the data 

were log normally distributed, then the statistical tests were performed on the log-transformed 

concentrations.  If there were more than two detection limits for data that were non-detect, then the 

Gehan test was computed. 

 

Two Sample T-Test.  This is a test for a difference between two populations means when it can be 

assumed that the data are approximately normally distributed or sample sizes are large enough (m and n 

at least 30).  If the variances of the two data sets were not equal, then the Two Sample T-test with 

unequal variance was computed.  The Two Sample T-test was computed using USEPA’s ProUCL 

4.00.04 software.  The null and alternative hypothesis are: 

 

Ho: The site distribution exceeds the background distribution by more than one background standard 

deviation.   

 

HA: The site distribution does not exceed the background distribution by more than one background 

standard deviation.   

 

WRS Test.  The WRS nonparametric test is used to test for a shift in location between two independent 

populations.  The WRS test has two main advantages over the Two Sample T-test: the two data sets 
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need not be drawn from the normal distribution and the WRS test can handle a moderate number of 

nondetected values by treating them as ties.  The WRS test was computed using USEPA’s ProUCL 

4.00.04 software. The null and alternative hypothesis are: 

 

Ho: The site distribution exceeds the background distribution by more than one background standard 

deviation.   

 

HA: The site distribution does not exceed the background distribution by more than one background 

standard deviation.   

 

Gehan Test. The Gehan nonparametric test is used to test for a shift in location between two independent 

populations.  The Gehan test can be used when the background or site datasets contain multiple 

nondetects with different reporting limits.  The Gehan test was computed using USEPA’s ProUCL 4.00.04 

software.  The null and alternative hypothesis are: 

 

Ho: The site distribution exceeds the background distribution by more than one background standard 

deviation.   

 

HA: The site distribution does not exceed the background distribution by more than one background 

standard deviation.   

 

Quantile Test. The Quantile test is used to identify the differences in the right tails of the site and 

background distributions.  This may be regarded as detecting if the values in the right-tail of the site 

population are greater than the right-tail of the background distribution.  If the results of the Two Sample 

T-test, WRS test, or Gehan test found the distributions to not be different, then the Quantile test was 

computed.  If the Quantile test found the right tail of the site data to be larger than the right tail of the 

background data, it was concluded that the site concentrations are greater than background.  The test is 

valid regardless of the underlying distribution of the site and background data sets. 

 

Slippage Test. The Slippage test is used to test for a shift to the right in the extreme right-tail of the site 

versus the background concentrations.  This is equivalent to asking if a set of the largest values of the 

site distribution are larger than the maximum value of the background distribution.  If the results of the 

Quantile test were that the right tails of the site and background distributions were not different, then the 

slippage test was computed.  If the slippage test found the extreme right tail of the site data to be larger 

than the background data, it was concluded that the site concentrations are greater than background.  

This test can be used regardless of the underlying distribution of the site and background data sets.  
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3.3.1.2 Identification of Chemicals of Potential Concern in Sediment 

The only site where sediment samples were collected was the OSTR.  For TtNUS to designate a 

chemical as a COPC in sediment at this site, the chemical had to satisfy the following three criteria. 

 

• The chemical had to be detected at least once in a sediment sample. 

 

• If the chemical was detected at least once in a sediment samples then the maximum detected 

concentration had to exceed at least one human health RBSL. 

 

• If the maximum detected concentration exceeded at least one human health RBSL, then the chemical 

had to be present above concentrations in background sediment samples. 

 

3.3.1.2.1  Human Health Risk-Based Screening Levels 

TtNUS developed human health RBSLs to address two pathways: direct contact exposures to sediment, 

and ingestion of fish (i.e., edible aquatic organisms) following uptake of chemicals from sediment by the 

aquatic organisms. 

 

RBSLs Based on Direct Contact Exposures to Sediment.  Direct contact exposures include incidental 

ingestion of sediment and dermal contact with sediment.  Since sediment is covered by water, there is 

unlikely to be significant emissions into the air.  The water cover will limit the significance of volatile 

emissions and should virtually eliminate particulate emissions.  For direct contact RBSLs for sediment, 

TtNUS used ten times the residential direct contact RBSLs for soil.  This is consistent with USEPA Region 

3 guidance and is conservative, since this is equivalent to all-day exposure to chemicals in sediment 

35 days each year for 30 years.  TtNUS used ten times the residential direct contact RBSLs for soil for all 

chemicals except lead.  For lead, TtNUS used the residential RBSL for direct contact exposures of 

400 mg/kg as the direct contact RBSLs for sediment. 

 
RBSLs Based on Ingestion of Fish.  TtNUS developed RBSLs for sediments based on the fish ingestion 

pathway using biota-sediment accumulation factors (BSAFs) according to the following two step 

procedure. 
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First, TtNUS calculated an acceptable concentration in fish (Cfish) for each chemical detected in 

sediment.  For noncarcinogenic effects, the chemical concentration in fish tissue associated with a target 

hazard index (HI) is calculated as follows:  

 

Cfish = THI x RfDo / IFing 

 

 where:    

  Cfish = acceptable concentration in fish (mg/kg) 

 THI = target hazard index = 0.1 

 RfDo  = chemical-specific oral reference dose (mg/kg/day) 

 IFing = recreational fish ingestion intake factor (kg fish/kg BW-day) 

 

For cancer risks, the chemical concentration in fish tissue associated with a target risk level (TRL) is 

calculated as follows:  

 

Cfish = TRL / (IFing x CSFo) 

 

 where:    

  TRL = target risk level = 10-6 

 CSFo  = chemical-specific oral cancer slope factor (mg/kg/day)-1 

 

To be consistent with the values used when developing RBSLs for direct contact exposures to soil, the 

target HI was set to 0.1 and the target risk level was set to 10-6. 

 

The intake factor was estimated using the following equation (USEPA, 1989): 

  

IFing = IR x FI x EF x ED / (BW x AT) 

 

 where:  

  IFing = recreational fish ingestion intake factor (kg fish/kg BW-day) 

  IR = ingestion rate (kg fish/meal) 

  FI = fraction ingested from contaminated source (unitless) 

  EF = exposure frequency (meals/year) 

  ED = exposure duration (years) 

  BW = body weight (kg BW) 
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  AT = averaging time (days) 

    for noncarcinogens, AT = ED x 365 days/yr 

    for carcinogens, AT = 70 yr x 365 days/yr 

 

The majority of the exposure assumptions used to estimate chemical intakes for the ingestion-of-fish 

exposure pathway are based on default assumptions described in the standard USEPA guidance.  

However, this human health risk assessment (HHRA) specifically assumed that receptors consume one 

meal’s worth of fish caught once per week for each week of the year, yielding an exposure frequency (EF) 

of 52 meals/year.  The fish tissue ingestion rate was set at 0.129 kg/meal (USEPA, 1997a).  This daily 

ingestion rate is the value recommended by the USEPA for recreational anglers based on information 

from several studies cited in the USEPA’s Exposure Factors Handbook (Section 10.10.3, USEPA, 

1997a).  The exposure duration (ED) was defined as 30 years (USEPA, May 1993).  The FI from the 

contaminated source is assumed to be 1.0 (100%), as no specific information on the dietary habits of 

local anglers is available.  This conservatively assumes that 100 percent of the fish caught and ingested 

by the recreational angler come from the study area. 

 

Second, TtNUS calculated an acceptable concentration in sediment (Csed) by using BSAFs to convert 

fish tissue concentrations to sediment concentrations.  For inorganic chemicals, the BSAFs are the ratio 

of the concentration of the chemical in biota on a dry weight basis to the concentration of the chemical in 

sediment.  However, the acceptable concentration in fish is the concentration of the chemical in fish 

tissue on a wet weight basis.  The BSAF must be multiplied by the fraction of the fish tissue that is dry 

weight to make the units compatible.  TtNUS used the following equation to calculate an acceptable 

concentration in sediment: 

 

Csed = Cfish / (BSAFin x fdry) 

 

 where:  

Csed = acceptable concentration in sediment (mg/kg sed) 

Cfish = acceptable concentration in fish (mg/kg fish wet) 

BSAFin = biota (fish) to sediment accumulation factor for inorganics (kg sed/kg fish dry) 

fdry = fraction of fish tissue that is dry weight (kg fish dry/kg fish wet) 

 

Because sediment-to-fish BSAFs are not available for metals, sediment-to-aquatic invertebrate BSAFs 

from Oak Ridge National Laboratory (ORNL) (1998) were used to estimate tissue concentrations in fish.  

For this evaluation, TtNUS assumed that 16 percent of the fish tissue mass is dry mass (i.e., fdry = 0.16). 
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For organic chemicals, the BSAFs are the ratio of the concentration of the chemical in biota lipid to the 

concentration of the chemical in sediment organic carbon.  However, the acceptable concentration in fish 

is the concentration of the chemical in fish tissue on a wet weight basis.  The BSAF must be multiplied by 

the fraction of the fish tissue that is lipid and divided by the fraction of organic carbon in the sediment to 

make the units compatible.  TtNUS used the following equation to calculate an acceptable concentration 

in sediment: 

 

Csed = Cfish / (BSAForg x (flip/foc)) 
 

 where:  

Csed = acceptable concentration in sediment (mg/kg sed) 

Cfish = acceptable concentration in fish (mg/kg fish wet) 

BSAForg  = biota (fish) to sediment accumulation factor for organics (kg sed OC/kg fish 

lip) 

flip = fraction of fish tissue that is lipids (kg fish lip/kg fish wet) 

foc = fraction of sediment fish tissue that is lipids (kg fish lip/kg fish wet) 

 

For this evaluation, TtNUS assumed the fraction of lipids in fish tissue is (0.03 or 3%).  The average 

fraction of organic carbon in sediment samples was 1020 mg/kg or approximately 0.001 (0.1%).  

 

For chemicals analyzed in sediment, Table E-2 in Appendix E presents the acceptable concentrations in 

fish, BSAFs, and acceptable concentrations in sediment.  

 

Summary of RBSLs.  Table E-2 in Appendix E presents the RBSLs for chemicals analyzed in sediment 

samples.  For each chemical, there are up to four RBSLs: two based on the direct contact with sediment 

(one based on cancer risks, the other based on noncancer health effects), and two based on ingestion of 

fish (one based on cancer risks, the other based on noncancer health effects).  If a chemical exceeded 

any human health RBSL, TtNUS designated the chemical a possible COPC in sediment. 

 

Three chemicals do not have toxicity data to calculate human health RBSLs: acenaphthylene, 

benzo(g,h,i)perylene and phenanthrene.  For these chemicals, the RBSLs for other chemicals with similar 

chemical properties were used as surrogates.  The surrogate for acenaphthylene was acenaphthene, 

while the surrogate for both benzo(g,h,i)perylene and phenanthrene was pyrene. 
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3.3.1.2.2  Evaluation of Background 

TtNUS performed a background evaluation on chemicals identified as possible COPCs in sediment.  This 

section describes the statistical methodologies used to compare site data with background sediment data.  

The only site with sediment samples is the OSTR and these samples were collected from Mattawoman 

Creek.  For this creek, there are four background sediment samples.  The small number of background 

samples limits the options for statistical evaluation to determine if the analytical results for site sediment 

samples represent influences from past site activities or background conditions.  In the background 

evaluation of sediment data, TtNUS used summary statistics, probability plots, and box plots to compare 

the two data sets. 

 

3.3.2 Exposure Assessment 

In the exposure assessment for each site, TtNUS described current and potential future uses for the site 

and identified potential receptors and exposure pathways.  TtNUS also conservatively estimated an 

exposure point concentration (EPC) for each area of interest and depth interval.  In general, TtNUS used 

the maximum detected soil or sediment concentration as the EPC.  

 

3.3.3 Risk Characterization 

The risk characterization component of the human health risk screening evaluation involved the 

evaluation of different exposure pathways in more detail for chemicals that were identified as COPCs.  

For a number of exposure pathways, the risk characterization involved developing conservative estimates 

of cancer risks and noncancer HIs.  These exposure pathways were direct contact exposures to soil, 

direct contact exposures to sediment and ingestion of fish following uptake of chemicals by the fish from 

sediment.  For evaluating direct contact exposures to lead in soil, the concentrations of lead in soil were 

compared to risk-based concentrations (RBCs) in soil.  For evaluating the soil to groundwater pathway, 

the maximum concentrations of COPCs were compared to RBCs in soil for protection of groundwater for 

a range of DAFs. 

 

In this human health risk screening evaluation, TtNUS used a risk of 10-4 as the point of departure for 

evaluating cumulative incremental lifetime cancer risk (ILCR) and a HI of 1 as the point of departure for 

evaluating the cumulative noncancer HI.  These values are taken from a USEPA memorandum issued in 

1991 entitled “Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions.”  One 

purpose of the memorandum was to identify situations where remediation was or was not required.  The 

memorandum states: “Where the cumulative carcinogenic site risk to an individual based on reasonable 

maximum exposure for both current and future land use is less than 10(-4) (i.e.,10-4) and the non-
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carcinogenic hazard quotient (HQ) is less than 1, action generally is not warranted unless there are 

adverse environmental impacts.”  The memorandum indicates that remedial action can be taken when 

risks are below 10-4 based on site-specific circumstances (such as the exceedance of MCLs or the 

requirements of state or federal law), but such actions must be justified.  Thus, for this evaluation, a risk of 

10-4 and HI of 1 were used as the points of departure for evaluating cancer risks and noncancer HIs. 

 

3.3.3.1 Calculation of Risks and Hazard Indices 

For a number of exposure pathways, the risk characterization involved developing conservative estimates 

of cancer risks and noncancer HIs by comparing EPCs of COPCs to applicable RBCs.  For cases in 

which a chemical exhibits both carcinogenic and non-carcinogenic human health effects, TtNUS used 

RBCs based on cancer and noncancer effects.  The exposure pathways where TtNUS calculated risks 

and HIs were direct contact exposures to soil, direct contact exposures to sediment and fish ingestion 

exposures resulting from fish uptake from sediment.  For direct contact exposures to soil, TtNUS 

calculated risks and HIs for residential and non-residential uses of each site. 

 

3.3.3.1.1 Human Health Effects – Carcinogens 

TtNUS estimated the risk presented by carcinogenic COPCs by calculating the ILCR according to the 

following equation: 

 

ILCR = Σ (Cmax/RBCc) x TRL 

 
 where: 

  ILCR  =  Incremental lifetime cancer risk (unitless) 

  Cmax  =  Maximum detected site concentration (mg/kg or µg/kg) 

  RBCc  =  Risk-based concentration for cancer effects (mg/kg or µg/kg) 

  TRL  =  Target risk level used to calculate the RBCcs (unitless) 

 

To evaluate direct contact exposures to soil in a residential setting, TtNUS used USEPA’s cancer-based 

RSLs for residential direct contact exposures to soil as the RBCs (USEPA, 2009).  To evaluate direct 

contact exposures to soil in a non-residential setting, TtNUS used USEPA’s noncancer-based RSLs for 

non-residential direct contact exposures to soil as the RBC; in developing the non-residential RSLs, 

USEPA assumed direct contact exposures to soil by a worker 250 days per year for a total of 25 years 

(USEPA, 2009).  The target risk level for calculating the residential and non-residential RSLs for direct 

011009/P 3-35 CTO 423 



NSF Indian Head 
Site Inspection Report 

Revision:  0 
Date:  September 2010 

Section:  3 
Page 36 of 58 

 
contact exposures to soil is 10-6.  Table E-4 in Appendix E provides the cancer-based residential and non-

residential direct contact RBCs for soil. 

 

To evaluate direct contact exposures to sediment, TtNUS used the cancer-based direct contact RBSLs 

for sediment as the RBCs (see Table E-3).  To evaluate fish ingestion exposures resulting from fish 

uptake from sediment, TtNUS used the cancer-based fish ingestion RBSLs for sediment as the RBCs 

(see Table E-3).  The target risk level for calculating these RBSLs for sediment is 10-6. 

 

TtNUS compared the calculated ILCR to the USEPA target range for carcinogenic risks of 10-4 to 10-6, 

and a result greater than 10-4, which corresponds with one individual developing cancer in their lifetime 

out of an exposed population of 10,000 people, is typically deemed an unacceptable risk.  The calculated 

ILCR should serve as a conservative risk estimate because the calculation presumes that an individual is 

exposed to the maximum concentration of each COPC present in an area of interest over a lifetime of 

exposure. 

 

3.3.3.1.2 Human Health Effects – Non-Carcinogens 

TtNUS estimated the health hazard presented by non-carcinogens by calculating the HQ and then 

calculating the HI by summing the individual HQs.  The equations for HQs and the HI are as follows: 

 

HQ = (Cmax/RBCn) x THQ 

HI = Σ HQs 

 
 where: 

 HQ  = Hazard quotient (unitless) 

 Cmax  = Maximum detected site concentration (mg/kg or µg/L) 

 RBCn = Risk-based concentration for noncancer effects (mg/kg) 

 THQ = Target hazard quotient used to calculate RBCns (unitless) 

 HI  = Hazard index (unitless) 

 

To evaluate direct contact exposures to soil in a residential setting, TtNUS used USEPA’s noncancer-

based RSLs for residential direct contact exposures to soil as the RBCs (USEPA).  To evaluate direct 

contact exposures to soil in a non-residential setting, TtNUS used USEPA’s noncancer-based RSLs for 

non-residential direct contact exposures to soil as the RBCs, the target HQ for calculating the residential 

and non-residential RSLs for direct contact exposures to soil is 1.  Appendix E, Table 3-4 provides the 

noncancer-based residential and non-residential direct contact RBCs for soil.  
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To evaluate direct contact exposures to sediment, TtNUS used the noncancer-based direct contact 

RBSLs for sediment as the RBCs (see Table E-3).  To evaluate fish ingestion exposures resulting from 

fish uptake from sediment, TtNUS used the noncancer-based fish ingestion RBSLs for sediment as the 

RBCs (see Table E-3).  The target HQ for calculating these RBSLs for sediment is 0.1. 

 

In general, USEPA regards HIs greater than 1 as unacceptable in terms of exposure risk.  However, 

because various chemicals can have different mechanisms of action and affect different organs of the 

human body, a HI greater than 1 is not necessarily an unacceptable risk for non-carcinogenic effects.  If 

the HI is greater than 1, the chemicals are separated into categories according to the human organ that 

each primarily targets.  HIs greater than 1 for any target organ are generally considered to represent 

unacceptable risk. 

 
3.3.3.2 Human Health Effects from Exposures to Lead 

USEPA uses pharmaco-kinetic models to evaluate concentrations of lead in the environment.  Therefore, 

lead cannot be evaluated using the cancer risk and noncancer HI methodology described above.  

Instead, TtNUS evaluated lead concentrations separately from all other chemicals.  For direct contact 

exposures to soil, TtNUS compared maximum lead concentrations to residential and non-residential 

RBCs in soil.  TtNUS used the USEPA RSLs of 400 mg/kg for residential direct contact exposures to soil 

and 800 mg/kg for non-residential direct contact exposures to soil as the RBCs in soil for this evaluation 

(USEPA, 2009). 

 

3.3.3.3 Evaluation of the Soil to Groundwater Pathway 

For evaluating the soil to groundwater pathway, TtNUS compared the maximum concentrations of 

COPCs in soil to RBCs in soil for protection of groundwater for a range of DAFs.  As discussed 

previously, USEPA has developed two soil RSLs to be protective of groundwater, one based on the MCL 

(if available) and the other based on the residential tap water RSL.  USEPA derived both RSLs using a 

DAF of 1 (i.e., the leachate from soil with concentrations at or below the RSL should be safe to drink 

directly).  This is a very conservative assumption, since leachate is rarely the only source of water to 

groundwater.  For very large sites (hundreds of acres), leachate may be the predominant source of water 

in a water table aquifer, but for smaller sites, upgradient groundwater is often the main source of water in 

a water table aquifer.  For such sites, a DAF greater than 1 is appropriate.  In addition, many chemicals 

attenuate (i.e., experience changes) as they migrate with groundwater.  Chemical processes acting on 

chemicals include biological degradation and abiotic reactions with other chemicals in soil and water 
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(e.g., hydrolysis, precipitation).  These attenuation processes can significantly reduce chemical 

concentrations in groundwater. 

 

For this evaluation, TtNUS used the two soil RSLs determined using a DAF of 1 as RBCs.  TtNUS also 

multiplied these RSLs by 20 to obtain RBCs in soil for a DAF of 20 and used these as additional RBCs in 

soil for protection of groundwater.  Table E-5 in Appendix E presents the RBCs in soil for evaluating the 

soil to groundwater pathway. 

 

3.3.4 Uncertainty Analysis 

Various uncertainties are associated with each step of the human health risk screening evaluation.  

Uncertainty in the selection of COPCs is related to the current status of the predictive databases, the 

grouping of samples taken from the site, and the procedures used to include or exclude constituents as 

COPCs.  Uncertainty associated with the exposure assessment includes the values used as input 

variables, the determination of EPCs, and the predictions regarding future land use and potential 

receptors.  Uncertainty in the toxicity assessment includes evidence for determining the carcinogenicity of 

COPCs.  Uncertainty in risk characterization includes that associated with exposure to multiple chemicals 

and the cumulative uncertainty from combining conservative assumptions made in earlier steps of the risk 

screening process. 

 

Although uncertainty exists from multiple sources, the direction of uncertainty can be influenced by 

decisions made throughout the risk screening evaluation; in general, assumptions are made so that the 

risk estimates are overestimated rather than underestimated.  This is done in an effort to ensure that no 

unacceptable risk to potential receptors goes unrecognized.   

 

Generally, risk evaluations include two types of uncertainty: measurement and informational uncertainty.  

Measurement uncertainty refers to the usual variance that accompanies scientific measurements 

(e.g., uncertainty associated with sample collection and analysis).  The resulting risk screening evaluation 

reflects the accumulated variances of the individual values used.  Informational uncertainty is due to 

unavailability of information needed to complete the toxicity and exposure assessments.  Examples 

include the absence of information on the effects of human exposure to low doses of a chemical, on the 

biological mechanism of action of a chemical, or on the behavior of a chemical in a particular medium. 

 

After the risk screening evaluation is complete, the uncertainty involved must be assessed to interpret the 

results.  Reliance on results from a risk screening evaluation without consideration of uncertainties, 

limitations, and assumptions inherent in the process can be misleading.  For example, to account for 
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uncertainties in the development of exposure assumptions, conservative estimates must be made to 

ensure that the particular assumptions made are protective of sensitive subpopulations or maximum 

exposed individuals.  If a number of conservative assumptions are combined in an exposure model, the 

resulting calculations can propagate the uncertainties associated with those assumptions, thereby 

producing a much larger uncertainty for the final results.  This uncertainty is biased toward overpredicting 

both carcinogenic risks and non-carcinogenic HIs.  Thus, the results of the risk screening evaluation and 

the uncertainties associated with those estimates must be considered when making risk management 

decisions. 

 

This interpretation is especially relevant when the risk estimates exceed the point of departure for defining 

“acceptable” risk.  For example, when risks calculated using conservative assumptions to account for a 

high degree of uncertainty are less than an “acceptable” risk level, the interpretation of no significant risk 

is typically straightforward.  However, when risks calculated using conservative assumptions to account 

for a high degree of uncertainty exceed an “acceptable” risk level, a conclusion can be difficult unless 

uncertainty is considered.  

 

3.3.4.1 Uncertainty in Selection of COPCs 

The issues that contribute to uncertainty in COPC selection for the Five Small Arms Ranges are the 

existing database and the RSLs used.  These issues are discussed below. 

 

3.3.4.1.1 Existing Database 

All laboratory analyzed soil and sediment data used for this risk screening evaluation were validated 

according to USEPA Region 3 data validation guidelines.  Therefore, uncertainties associated with the 

quality of the data are considered to be minimal because no data were deemed unreliable due to 

laboratory non-compliances.  Uncertainty attributed to sample collection is also considered to be minimal 

because a site sampling plan designed with site characteristics in mind was used in an attempt to ensure 

adequate sample collection, and to incorporate known and likely sources of contaminants.   

 

3.3.4.1.2 COPC Screening Levels 

TtNUS chose conservative soil and sediment screening levels for this evaluation.  Using residential RSLs 

as RBSLs for direct contact exposures to soil is conservative because these sites are unlikely to be 

redeveloped for residential purposes.  The sediment RBSLs for fish ingestion are based on the 

assumption that individuals will eat fish caught from Mattawoman Creek near the site 52 times a year for 

30 years or 1,560 meals of fish caught from Mattawoman Creek in a lifetime.  It is unlikely that any 
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individual will eat that many meals of fish caught from Mattawoman Creek in the vicinity of the sites.  

These assumptions make the resulting RBSLs for sediment conservative. 

 

The RBSLs used to select COPCs correspond to an ILCR of 10-6 and a HQ of 0.1.  The use of these 

values ensures that chemicals are retained as COPCs that could possibly be contributors to risk for a site.  

The elimination of chemicals present at concentrations equal to or less than an ILCR of 10-6 and a HQ 

less than 0.1 should not affect the final conclusions of the risk screening evaluation because these 

chemicals are not expected to contribute significantly to the total cumulative risk or total cumulative HI.  

These RBSLs should result in the retention as COPCs of all chemicals that could contribute significantly 

to the cumulative risk or cumulative HI .  

 

3.3.4.2 Uncertainty in the Exposure Assessment 

Uncertainty in the exposure assessment arises because of assumptions made about current and future 

land use, selection of potential human receptors, the methods used to calculate EPCs, and selection of 

exposure parameters. 

 

3.3.4.2.1 Potential Receptors and Land Use 

The current and future land uses at the sites vary.  For this evaluation, residential land use was assumed 

when developing RBSLs.  Also, for chemicals retained as COPCs, risks and HIs were calculated for a 

residential use scenario, which is conservative because it is likely that none of the five sites will be 

redeveloped for residential purposes.  Risks and HIs were calculated for a generic non-residential use 

scenario to assess exposures for a more realistic future use scenario. 

 

3.3.4.2.2 Exposure Point Concentrations 

The maximum detected concentration of each COPC was used as the EPC to quantify potential risks.  It 

is extremely unlikely that a receptor would be exposed to the maximum concentration of each COPC over 

the entire site area and the entire time spent at a site.  Thus, the use of the maximum concentration likely 

results in overestimation of potential risks and HIs. 

 

3.3.4.2.3 Exposure Parameters 

The RBCs used to calculate risks and HIs for direct contact exposures to soil were USEPA RSLs.  These 

RSLs are calculated using default exposure assumptions for residential and non-residential scenarios.  

These exposure assumptions are designed to conservatively estimate risks, and thus using these values 
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leads to an overestimation of potential risks.  The RBCs used to calculate risks and HIs for direct contact 

exposures to sediment use residential RSLs for direct contact exposures to soil multiplied by 10.  This is 

equivalent to assuming direct contact exposures to sediment over a lifetime are only 10 times less 

frequent than exposures to soil at a residence.  This is a very conservative assumption.  The sediment 

RBCs for fish ingestion are based on the assumption that individuals will eat fish caught from 

Mattawoman Creek near the site 52 times a year for 30 years.  These exposure assumptions are very 

conservative.  

 
3.3.4.3 Uncertainty in the Toxicological Evaluation 

Uncertainties in the toxicity assessment of COPCs arise from the determination of the oral cancer slope 

factors (CSFs), inhalation unit risks (IURs), oral reference doses (RfDs), and inhalation reference 

concentrations (RfCs) used to calculate RBCs.  CSFs and IURs are upper-bound estimates of the 

probability of a response per unit of exposure to an individual.  RfDs and RfCs are estimates of daily 

exposure to particular chemicals that are unlikely to result in harmful non-carcinogenic health effects even 

to members of sensitive populations.  CSFs, IURs, RfDs and RfCs are estimated by USEPA from 

available animal or human toxicological data.  These toxicity parameters are estimated so as to 

overestimate potential health effects and thus be conservative.  The USEPA RSLs and the sediment 

RBSLs for fish ingestion are based on the most recent CSFs, IURs, RfDs, and RfCs developed by 

USEPA.  Because USEPA accounts for uncertainty in toxicology by conservatively estimating CSFs, 

IURs, RfDs, and RfCs, the use of these toxicity parameters should result in an overestimation of risk in 

this human health risk screening evaluation. 

 

3.3.4.4 Uncertainty in the Risk Characterization 

Uncertainty in risk characterization results primarily from assumptions made regarding additivity of effects 

from exposure to multiple COPCs from various exposure routes.  High uncertainty exists when summing 

cancer risks for several substances across different exposure pathways.  This assumes that each 

substance has a similar effect and/or mode of action.  Often compounds affect different organs, have 

different mechanisms of action, and differ in their fate in the human body.  Therefore, it may be 

inappropriate to assume that all effects are additive.  However, the assumption of additivity is made to 

provide conservative estimates of cancer risks and noncancer HIs. 

 

Finally, the risk characterization does not consider antagonistic or synergistic effects.  Little or no 

information is available to determine the potential for antagonism or synergism for the COPCs.  
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Therefore, the impact of this uncertainty on the risk screening evaluation cannot be determined because 

the uncertainty may result in either an underestimation or overestimation of potential human health risks. 

 

The risk characterization also evaluates the soil to groundwater pathway.  This evaluation involves 

comparing the maximum detected concentration to two RBCs, one using a DAF of 1, the other using a 

DAF of 20.  The RBC using a DAF of 1 is very conservative because it assumes no dilution or attenuation 

occurs and the leachate is used directly as a source of drinking water.  The RBC using a DAF of 20 is 

more realistic, since most chemicals experience some dilution and some attenuation (sometimes a great 

deal of dilution and attenuation).  In fact, for chemicals that are readily degradable, the actual DAF could 

be 100, 1,000, or higher.  Thus, for chemicals that react or degrade in the environment with maximum 

concentrations that exceed RBCs using a DAF of 20, it is possible that actual impacts to groundwater for 

these chemicals will be negligible.  However, by comparing concentrations to the RBCs for the two DAFs, 

context is provided for the uncertainty in evaluating this pathway while still providing a conservative 

evaluation. 

 

3.4 ECOLOGICAL RISK ASSESSMENT SCREENING METHODOLOGY 

The goal of this Ecological Risk Assessment (ERA) screening was to determine whether adverse 

ecological impacts are present as a result of exposure to chemicals released to the environment through 

historical activities at any of the Five Small Arms Ranges.  This ERA screening contains information that 

enables risk managers to conclude that either ecological risks at the site are negligible or that further 

information is necessary to evaluate potential ecological risks at the site. 

 

The ERA screening methodology is in accordance with guidance presented in the following documents: 

 

• Final Guidelines for Ecological Risk Assessment (USEPA, 1998). 

• Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting 

Ecological Risk Assessments (USEPA, 1997). 
 
This ERA screening consists of Steps 1, 2, and 3a of the eight step ERA process.  The first two screening 

steps comprise the screening-level ecological risk assessment (SERA), where conservative exposure 

estimates are compared to screening-level and threshold toxicity values.  Step 3a is the first step of a 

baseline ecological risk assessment (BERA), and consists of refining the conservative assumptions 

following Steps 1 and 2 to further focus the ERA process on the chemicals of greatest concern at a site.  

The remaining steps of the ERA process require revision to the Work Plan and Field Sampling Plan prior 
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to initiation, and are not included in this ERA screening methodology.  Appendix F includes the ecological 

risk screening supporting documentation. 
 

3.4.1 Problem Formulation 

Problem formulation is the first phase of an ERA and discusses the goals, size, and focus of the 

assessment.  It includes general descriptions of the sites with emphasis on the habitats and ecological 

receptors present.  This phase also involves characterization of site-related chemicals, chemical sources, 

migration routes, and an evaluation of routes of chemical exposure.  The assessment and measures of 

effects to be evaluated are also selected.  Finally, a CSM is developed that describes how chemicals 

associated with the site in question may come into contact with ecological receptors. 

 

The objectives of this step are to initially identify and characterize the habitats and ecological resources 

throughout the site, and to describe the likely chemical sources, release mechanisms, migration pathways, 

and the fate of chemicals resulting from site-related activities, as well as ecological receptors that could be 

adversely affected by chemicals.  The environmental setting and potential contaminant sources are 

discussed separately within the site-specific ERA screening sections. 

 

3.4.1.1 Potential Exposure Pathways 

3.4.1.1.1 Surface Soil 

Surface soil for the purpose of this ERA screening are soil samples with a starting depth of 0 feet and 

ending depth of 1 foot or 4 feet bgs (for DPT soil samples collected at the Small Arms Range, where the 

hillside sloughed).  Several groups of terrestrial ecological receptors can be exposed to chemicals in the 

surface soil.  Invertebrates, such as earthworms, are exposed to chemicals as they move through the soil, 

and ingest soil particles while searching for food.  Plants are exposed to chemicals via direct contact as 

chemicals are absorbed through the roots and may then translocate to different parts of the plants 

(i.e., leaves, seeds). 

 

Small mammals may be exposed to chemicals in the soil via several exposure routes.  They may be 

exposed by direct contact as they search for food or burrow into the soil.  Exposure of terrestrial wildlife to 

chemicals in the soil via dermal contact is unlikely to represent a major exposure pathway because fur, 

feathers, and chitinous exoskeletons are expected to minimize transfer of chemicals across dermal tissue.  

Small mammals are most likely exposed to chemicals in the soil via incidental ingestion of soil, and 

ingestion of plants and/or invertebrates that have accumulated chemicals from the soil. 
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Larger predatory species, such as the red fox and red-tailed hawk, can be exposed (indirectly) to site 

chemicals in the soil by ingesting small mammals that have accumulated chemicals from the soil and food 

items. 

 

3.4.1.1.2 Sediment 

Ecological receptors can be exposed to chemicals in the sediment.  Aquatic receptors, including aquatic 

vertebrates (i.e., fish), benthic invertebrates, amphibians, and reptiles can be exposed to sediment 

contamination through direct contact and incidental ingestion of contaminated sediment.  Piscivorous 

wildlife, can also be exposed to contamination in sediment primarily through the ingestion of aquatic prey 

items.  Piscivorous wildlife may also be exposed to sediment contamination, although to a lesser degree, 

by direct contact and incidental sediment ingestion. 

 

3.4.2 Endpoints 

3.4.2.1 Assessment Endpoints 

Assessment endpoints are an explicit expression of the environmental value that is to be protected 

(USEPA, 1997).  The selection of these endpoints is based on the habitats present, the migration 

pathways of chemicals, and the routes that chemicals may take to enter receptors.  

 

For this ERA screening, the assessment endpoints include the protection of the following groups of 

receptors from a reduction in growth, survival, and/or reproduction caused by site-related chemicals: 

 

• Soil invertebrates 

• Benthic invertebrates 

• Terrestrial vegetation 

• Piscivorous birds and mammals  

• Insectivorous birds and mammals  

• Herbivorous birds and mammals 

 
The following paragraphs discuss why the above assessment endpoints were selected for this ERA 

screening. 

 

Soil Invertebrates: Soil invertebrates present at the site aid in the formation of soil, as well as 

redistribution and decomposition of organic matter in the soil, and serve as a food source for higher 
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trophic-level organisms.  They can also accumulate some contaminants, which can then be transferred to 

the higher trophic-level organisms that consume invertebrates. 

 

Benthic Invertebrates: Benthic invertebrates serve as a food source for higher trophic-level organisms 

(i.e., fish, amphibians, birds, mammals).  They can also accumulate contaminants, which can be 

transferred to higher trophic-level organisms that consume invertebrates.  Benthic macroinvertebrates are 

present in the Potomac River adjacent to the Old Skeet and Trap Range UXO 15. 

 

Terrestrial Vegetation: Terrestrial vegetation at the site consists of grasses, shrubs, and trees.  They 

serve as a food source, provide shade and cover for many organisms, and help prevent soil erosion, 

among other important functions.  They can also accumulate some contaminants, which can then be 

transferred to the higher trophic-level organisms that consume plants. 

 

Piscivorous Birds and Mammals: Piscivorous birds and mammals consume fish and marine invertebrates.  

They are present along the Potomac River at UXO 15 and are exposed to, and can accumulate, 

chemicals that are present in the food items they consume. 

 

Insectivorous Birds and Mammals: Insectivorous birds and mammals consume soil invertebrates and 

insects and in turn serve as a food source for higher trophic level carnivores.  These birds and mammals 

are exposed to, and can accumulate, chemicals that are present in the food items they consume. 

 

Herbivorous Birds and Mammals: Herbivorous birds and mammals (i.e., animals that consume only plant 

tissue) are present at the site because of the vegetative habitats (i.e., forested, open field).  Their role in 

the community is essential because without them, higher trophic levels could not exist (Smith, 1966).  

They may be exposed to and accumulate contaminants that are present in the plants they consume. 

 

As indicated in the USEPA Ecological Risk Assessment Guidance document for Superfund (USEPA, 

1997), “it is not practical or possible to directly evaluate risks to all of the individual components of the 

ecosystem at a site.  Instead, assessment endpoints focus the risk assessment on particular components 

of the ecosystem that could be adversely affected by contaminants from the site.”  Therefore, this ERA 

screening focused on the endpoints that tend to yield the highest risks, which will account for endpoints 

that have lower risks. 

 

Carnivorous birds and mammals generally have large home ranges.  The land area of the five sites range 

from approximately 0.3 acres at the Roach Road Rifle Range (UXO 25), 2.4 acres at the Small Arms 

Range (UXO 17), and approximately 29 to 33 acres at the Marine Rifle Range, Old Skeet and Trap 
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Range, and the Rum Point Skeet Range (UXOs 14, 15, and 16).  When the size of the sites is compared 

to the home range of top carnivores, such as the red-tailed hawk (with an average of 1,692 acres) and the 

red fox (with an average of 1,793 acres), carnivores would only receive a very small portion of their diet 

from the five sites, and therefore, are not included as receptors in this ERA screening.  Threshold oral 

toxicity values for reptiles and amphibians are not available for most chemicals, so risks to reptiles and 

amphibians were not quantitatively evaluated.  With the above factors in mind, amphibians, reptiles, and 

carnivores were not selected as assessment endpoints.  Instead, potential risk from bioaccumulation and 

biomagnification of contaminants will be assessed for herbivorous, insectivorous, and piscivorous birds 

and mammals. 

 

3.4.2.2 Measures of Effects 

Measures of effects are estimates of biological impacts (i.e., survival, growth and/or reproduction) that are 

used to evaluate the assessment endpoints.  The following measures of effects were used to evaluate the 

assessment endpoints in this ERA screening.  

 

• Decreases in survival, growth, and/or reproduction of plants, and soil and benthic invertebrates were 

evaluated by comparing the measured concentrations of chemicals in the surface soil and sediment 

to screening values designed to be protective of ecological receptors. 

 

• Decreases in survival, reproduction, and/or increases in developmental effects of birds and mammals 

were evaluated by comparing the estimated ingested dose of contaminants in the surface soil and 

sediment to no-observed-adverse-effects levels (NOAELs) and lowest-observed-adverse-effects 

levels (LOAELs) for surrogate wildlife species. 
 

3.4.3 Ecological Effects Evaluation 

The preliminary ecological effects assessment is an investigation of the relationship between the 

exposure to a chemical and the potential for adverse effects resulting from exposure.  In this step, 

screening levels for toxicity of the chemicals to ecological receptors were compiled. 

 

3.4.3.1 Terrestrial plants and invertebrates 

Potential risks to terrestrial plants and invertebrates resulting from exposure to chemicals in the surface 

soil were evaluated by comparing chemical concentrations to ecological screening levels.  The screening 

levels consisted of the USEPA Ecological Soil Screening Levels (Eco SSLs) (USEPA, 2005a to 2005c 

and 2007a to 2007c), National Oceanic and Atmospheric Administration (NOAA) Screening Quick 
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Reference Tables (SQuiRTs)  (Buchman, 2008), and USEPA Region 3 Biological Technical Assistance 

Group (BTAG) Screening Levels (USEPA, 1995).  These toxicity values are expressed in units of 

concentration because terrestrial plants and invertebrates are in direct contact with the soil.  The soil 

screening levels are presented in Table F-1 in Appendix F.   

 

3.4.3.2 Benthic invertebrates 

Potential risks to benthic invertebrates resulting from exposure to chemicals in the sediment were 

evaluated by comparing chemical concentrations to the USEPA Region 3 BTAG Sediment Screening 

Levels using the lower of the freshwater and salt water values (USEPA, 2006).  These toxicity values are 

expressed in units of concentration because the benthic invertebrates are in direct contact with the 

sediment.  The sediment screening levels are presented in Table F-2 in Appendix F.   

 

3.4.3.3 Mammals and birds 

Risks to wildlife from exposure to chemicals in surface soil and sediment were determined by estimating 

the Chronic Daily Intake (CDI) using food chain models and comparing the CDI to toxicity reference 

values (TRVs) representing acceptable daily doses in mg/kg-day.  The TRVs were developed from 

NOAELs and LOAELs obtained from wildlife studies.  The majority of the TRVs were obtained from the 

ORNL (Sample et al., 1996) and the USEPA Eco SSL documents, and were supplemented with other 

toxicity information when necessary.  Only chemicals considered by USEPA to be important 

bioaccumulative chemicals (USEPA, 2006) or chemicals that exceeded wildlife criteria were included in 

the food chain model.   

 

Appendix F presents the TRVs and the sources of the NOAELs and LOAELs used in this ERA.  If a 

subchronic study was used to develop the TRV, the final value was multiplied by a factor of 0.1 to account 

for uncertainty between subchronic and chronic effects.  Also, the LOAEL was multiplied by a factor of 0.1 

to estimate a NOAEL TRV if only a LOAEL study was available.  The chemical-specific Eco SSL 

documents provide both NOAELs and LOAELS for various studies, but overall TRVs are calculated only 

for NOAELs.  The geometric mean of the chemical-specific growth and reproduction LOAELs from the 

chemical-specific Eco SSL documents were used as the LOAEL TRVs. 

 

3.4.4 Characterization of Exposure 

This portion of the ERA screening includes identification of contaminant concentration data used as the 

EPCs to represent ecological exposure in various media.  Terrestrial plants and invertebrates are 

exposed to chemicals in the surface soil, and aquatic organisms (i.e., fish and benthic invertebrates) are 
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exposed to chemicals in the sediment through ingestion and/or direct contact.  Maximum chemical 

concentrations were used as the EPCs for the initial screening step. 

 

Data collected from grab samples and composite samples are evaluated separately.  Composite samples 

were collected only at firing points and/or firing lines at each site.  Grab samples were collected from 

surface soil throughout the sites.   

 

As discussed above, the total exposure dose of terrestrial wildlife to chemicals in soil, sediment, and 

associated food items such as plants, invertebrates, and fish was estimated using food chain models.  

Selection of a particular species is required so that intake through ingestion can be estimated.  The 

availability of exposure parameters (i.e., body mass, and ingestion rates) are factors in selecting 

surrogate species.  The following surrogate species were used for the food chain modeling: 

 

• Herbivorous mammal: meadow vole. 

• Herbivorous bird: bobwhite quail. 

• Insectivorous mammal: short-tailed shrew.  

• Insectivorous bird: American robin. 

• Piscivorous mammal: mink.  

• Piscivorous bird: great blue heron. 

 

Receptor profiles for the surrogate species, including the exposure parameters used in the food-chain 

modeling are included in Appendix F. 

 

The following equation was used to calculate the CDI for wildlife receptors: 

 

( ) ( )[ ]
BW

H*Is*CsIf*CfCDI +
=  

 

 where: 

  CDI = Chronic daily intake [milligrams per kilogram (mg/kg)-day] 

  Cf = Chemical concentration in food – (see discussion below) 

 Cs        = Chemical concentration in surface soil or sediment (mg/kg) 

  If = Food ingestion rate [kilograms per day (kg/day)] 

  Is = Incidental surface soil or sediment ingestion rate (kg/day) 

 H = Portion of food intake from the contaminated area (unitless) 

 BW = Body weight (kg) 

011009/P 3-48 CTO 423 



NSF Indian Head 
Site Inspection Report 

Revision:  0 
Date:  September 2010 

Section:  3 
Page 49 of 58 

 
 

Chemical concentrations in food items for soil invertivorous and herbivorous receptors were calculated 

using soil-to-invertebrate or soil-to-plant bioaccumulation factors (BAFs) and regression equations from 

the USEPA Eco SSL Guidance Document (USEPA, 2007d) or other published sources.  The sources of 

the BAFs are documented in Appendix F.  The following equation was used to calculate the chemical 

concentration in plants or invertebrates when BAFs are used: 

 

BAF*CsCf =  

 

 where: 

  Cf = Contaminant concentration in food (mg/kg) 

  Cs = Contaminant concentration in surface soil (mg/kg) 

  BAF = Biota-soil bioaccumulation factor (unitless) 

 

Chemical concentrations in food items for piscivorous receptors were calculated using sediment-to-fish 

BSAFs (USEPA, 2004), and sediment-to-invertebrate BSAFs (ORNL, 1998).  Sediment-to-invertebrate 

BSAFs were used for the metals because sediment-to-fish BSAFs are not available for metals.  

Contaminant concentrations in food items for piscivorous mammals and birds were calculated as follows: 

 

BSAF*Csdmetals) (for Cf =  

 where: 

  Cf = Contaminant concentration in food (mg/kg) 

  Csd = Contaminant concentration in sediment (mg/kg) 

  BSAF = Biota-sediment bioaccumulation factor (unitless) 

 

⎟
⎠

⎞
⎜
⎝

⎛=
%TOC

%L*BSAF * Csdorganics) (for Cf  

 where: 

  Cf = Contaminant concentration in food (mg/kg) 

  Csd = Contaminant concentration in sediment (mg/kg) 

  BSAF = Biota-sediment bioaccumulation factor (for organics) (unitless) 

  %L = Percent lipids [14.4% (dry weight) for fish] 

  %TOC = Percent total organic carbon (TOC) (average TOC for the site) 
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Table F-3 in Appendix F summarizes the exposure factors that were used for the food chain model.  The 

food ingestion rates were on a dry weight basis.  The following input parameters were used in the dose 

equations under the conservative screening scenario: 

 

• Maximum surface soil and sediment concentrations 

• Maximum BAFs and BSAFs 

• Conservative receptor body weights and ingestion rate 

 

For refining the conservative exposure assumptions in Step 3a, the following input parameters were used: 

 

• Average surface soil and sediment concentrations. 

• Average BAFs or BSAFs (for some chemicals, these are the same as the conservative BAFs or 

BSAFs). 

• Average receptor body weights and ingestion rates. 

 

3.4.5 Risk Characterization 

The risk characterization is the final phase of an ERA that compares exposure to ecological effects.  It is 

at this phase that the likelihood of adverse effects occurring as a result of exposure to a stressor is 

evaluated.  An ecological effects quotient (EEQ) approach was used to characterize the potential risk to 

ecological receptors by comparing exposure concentrations and doses to effects data.  When EEQ 

values exceed 1.0, it is an indication that ecological receptors are potentially at risk; additional evaluation 

or data may be necessary to confirm with greater certainty whether ecological receptors are actually at 

risk, especially since most benchmarks are developed using conservative exposure assumptions and/or 

studies.  The EEQ value should not be construed as being probabilistic; rather, it is a numerical indicator 

of the extent to which an EPC exceeds or is less than a benchmark. 

 

The EEQs for surface soil receptors were calculated as follows: 

 

SSSL
CssEEQ =  

 

011009/P 3-50 CTO 423 



NSF Indian Head 
Site Inspection Report 

Revision:  0 
Date:  September 2010 

Section:  3 
Page 51 of 58 

 
 where:  

  EEQ = Ecological Effects Quotient (unitless) 

 Css = Chemical concentration in surface soil [micrograms per kilogram (µg/kg) 

or mg/kg] 

  SSSL = Surface soil screening level (µg/kg or mg/kg) 

 

The EEQs for sediment invertebrates were calculated as follows: 

 

SdSL
CsdEEQ =  

 

 where: 

  EEQ = Ecological Effects Quotient (unitless) 

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

  SdSL = Sediment screening level (µg/kg or mg/kg) 

 

The EEQs for wildlife were calculated as follows: 

 

TRV
CDIEEQ =  

 

 where: 

  EEQ = Ecological effects quotient (unitless) 

  CDI = Chronic daily intake dose (mg/kg-day) 

  TRV = Toxicity reference value (NOAEL or LOAEL) (mg/kg-day) 

  
3.4.6 Selection of Chemicals of Potential Concern 

The final part of the screening evaluation is selection of COPCs.  Chemicals that are not selected as 

COPCs are assumed to present negligible risk to ecological receptors and were not considered for further 

evaluation in the ERA.  Chemicals that are retained as COPCs were evaluated further in Step 3a.  

Ecological COPCs were selected using the following procedures: 

 

• Chemicals with EEQs greater than 1.0 (using screening values) were retained as COPCs for further 

evaluation because they have a potential to cause risk to ecological receptors. 
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• Chemicals with EEQs greater than 1.0 based on the conservative food chain model using NOAELs 

were retained as COPCs, because they have the potential to cause risk to mammals and birds. 

 

• Chemicals without screening values were retained as COPCs, but were only evaluated qualitatively. 

 

• Calcium, magnesium, potassium, and sodium were not retained as COPCs, because they are 

essential nutrients that can be tolerated by living systems even at high concentrations.  No evidence 

indicates that these chemicals are related to site operations, and they are not considered hazardous 

chemicals. 

 

The selection of COPCs for each site is presented in the site-specific ERA screening section. 

 

3.4.7 Step 3A Refinement 

Step 3a consists of a refinement of the conservative exposure assumptions and concentrations to 

evaluate the potential risks to ecological receptors (i.e., plants, invertebrates, aquatic biota, and wildlife 

receptors).  The objective of the Step 3a evaluation is to further refine the number of chemicals that are 

retained as COPCs in order to focus additional efforts on chemicals that are of major ecological concern.  

The following describes the process for further evaluating chemicals initially selected as COPCs in soil 

and sediment. 

 

For chemicals that are evaluated further in Step 3a, the following factors were evaluated, as appropriate, 

to determine if the risks are great enough to warrant additional evaluations.  Note that all of these factors 

may not be discussed for each chemical and/or receptor group. 

 

• Magnitude of criterion exceedance: Although the magnitude of the risks may not relate directly to the 

magnitude of a criterion exceedance, the magnitude of the criterion exceedance may be one item 

used in a lines-of-evidence approach to determine the need for further site evaluation.  The greater 

the criterion exceedance, the greater the probability and concern that an unacceptable risk exists. 

 

• Frequency of chemical detection and spatial distribution: A chemical detected at a low frequency 

typically is of less concern than a chemical detected at higher frequency if toxicity and concentrations 

and spatial areas represented by the data are similar.  All else being equal, chemicals detected 

frequently were given greater consideration than those detected relatively infrequently.  In addition, 

the spatial distribution of a chemical may be evaluated to determine the area that a sample 

represents. 

011009/P 3-52 CTO 423 



NSF Indian Head 
Site Inspection Report 

Revision:  0 
Date:  September 2010 

Section:  3 
Page 53 of 58 

 
 

• Contaminant bioavailability: Many contaminants (especially inorganics) are present in the 

environment in forms that are typically not bioavailable, and the limited bioavailability was considered 

when evaluating the exposures of receptors to site contaminants.  Contaminants with generally less 

bioavailability are considered to be less toxic than the more bioavailable contaminants, all other 

factors being equal. 

 

• More Appropriate Benchmarks:  More appropriate benchmarks were used to further evaluate risks to 

specific groups of ecological receptors (e.g., plants, invertebrates, aquatic biota, and benthic 

organisms) because while screening levels are useful for initial screening, they are very conservative 

and not appropriate for evaluating all of the assessment endpoints. 

 

3.4.8 Risks to Terrestrial Plants and Soil Invertebrates 

The first step in the Step 3a evaluation was to determine whether the COPC concentrations in the site 

samples are greater than the concentrations in background samples.  Background concentrations were 

only available for some chemicals in surface soil.  The statistical background analyses are presented in 

Appendix F. 
 

For chemicals that do not have Eco SSLs or no Eco SSL for plants or soil invertebrates, more appropriate 

benchmarks that were used to further evaluate risks to plants and invertebrates are listed below. 

 

• Canadian Soil Quality Guidelines (SQGs) (CCME, 2006 and supporting documents). 

• ORNL Toxicological Benchmarks (Efroymson et al., 1997a). 

 

The Canadian SQGs were developed by the Canadian Council of Ministers of the Environment (CCME).  

They are derived using toxicological data to determine the threshold level for key receptors.  The values 

are calculated for four land uses: agricultural, residential and parkland, commercial, and industrial.  

Exposure from direct soil contact is used to derive guidelines for the residential and parkland, commercial 

and industrial land uses.  However, the soil guidelines for the agricultural land use incorporate direct soil 

contact as well as soil and food ingestion (CCME, 2006).  A more detailed discussion of the derivation of 

the SQGs is presented in the CCME  Soil Quality Guidelines document (CCME, 1996). 

 

Toxicological benchmarks (Efroymson  et al., 1997a,b) were developed by the ORNL.  These 

benchmarks were intended to be used as screening values, and as such, may be overly conservative.  
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They are based on a 20 percent reduction in growth, reproduction, or activity (for invertebrates) or growth 

and yield (for plants) as the threshold for significant effects (Efroymson  et al., 1997a, b). 

 

Additional sources of toxicity data from the literature were used to evaluate potential risks to terrestrial 

vegetation and invertebrates from contaminants in surface soil not included in the above referenced 

documents.  
 

3.5 CORRELATION BETWEEN XRF AND FIXED-BASE LABORATORY  

Correlation Analysis 

From the samples that were analyzed in the field using XRF and also at the FBL, a regression analysis 

was conducted to evaluate the correlation between the FBL lead results and XRF lead results.  To 

evaluate the regression analysis, the Pearson Correlation and the R-squared value were calculated.  The 

Pearson Correlation is a measure of the strength of the linear relationship between two or more variables 

with a range of -1 to +1.  The value of -1 represents a perfect negative correlation (as one variable 

decreases the other increases proportionally); whereas, a value of +1 represents a perfect positive 

correlation (as one variable increases the other increases proportionally).  A value of 0 represents a lack 

of correlation. 

 

Marine Rifle Range (UXO 14) 

When all the concentrations are plotted, the R2 value is 0.17.  There are two groupings of data: one with 

XRF concentrations less 1,000 mg/kg and one with XRF concentrations greater than 1,000 mg/kg.  The 

R2 value for the regression using the data with XRF concentrations less than 1,000 mg/kg is 0.72.  This 

indicates a correlation between the XRF and the FBL concentrations.  A correlation for those data points 

with XRF concentrations greater than 1,000 mg/kg was not calculated because there are only four data 

points.  Table 3-8 contains the predicted FBL concentrations based on the XRF concentrations less than 

1,000 mg/kg. 

 

Old Skeet and Trap Range (UXO 15) 

When all the concentrations are plotted the R2 value is 0.74.  There do not appear to be any groupings of 

data points based on the XRF value (i.e., all data points follow the same trend line).  This R2 value 

indicates a correlation between the XRF lead concentration and the FBL lead concentration.  Table 3-7 

contains the predicted FBL concentrations for the OSTR.   
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Rum Point Skeet Range (UXO 16) 

When all the concentrations are plotted, the R2 value is 0.83.  There is one data point with an XRF 

concentration of roughly 1,000 mg/kg with a corresponding FBL concentration of roughly 600 mg/kg that 

may be influencing the regression line.  Also, it can be seen that this is the only data point above 

400 mg/kg.  When this data point is removed from the data set the R2 value is 0.4.  This indicates a weak 

correlation between the XRF lead concentrations and the FBL lead concentrations.  Therefore, predicted 

lead laboratory concentrations based on the relationship between the XRF lead concentrations and the 

FBL lead concentrations were not computed.  

 

Small Arms Pistol Range (UXO 17) 

When all the concentrations are plotted, the R2 value is 0.63.  There are four data points with XRF 

concentrations greater than 500 mg/kg and the rest of the data points have XRF concentrations less than 

roughly 200 mg/kg.  When these four data points are removed from the analysis, the correlation is 0.26.  

This indicates a weak correlation between the XRF lead concentrations and the FBL lead concentrations.  

Therefore, predicted lead laboratory concentrations based on the relationship between the XRF lead 

concentrations and the FBL lead concentrations were not computed.  

 

Roach Road Rifle Range (UXO 25) 

When all the concentrations are plotted, the R2 value is 0.84.  There are two groupings of data: one with 

XRF concentrations less 200 mg/kg, and one with XRF concentrations greater than 200 mg/kg.  The R2 

value for the regression using the data with XRF concentrations less than 200 mg/kg is 0.82.  This 

indicates a correlation between the XRF and the FBL concentrations.  A correlation for those data points 

with XRF concentrations greater than 200 mg/kg was calculated and the R2 value is 0.78.  This R2 value 

also indicates a correlation between the XRF lead concentrations and the FBL lead concentrations, but 

there is some uncertainty associated with this calculation because there are only six data points and the 

maximum concentration may be an influential point.  In addition, the data set corresponding to XRF 

concentrations greater than 500 mg/kg contains lead concentrations above the action level of 400 mg/kg.  

Table 3-11 contains the predicted FBL concentrations based on the both regression analyses.  The 

regression analyses are included in Appendix G, statistical calculations. 

 

3.6 STATISTICAL METHODOLOGY 

This section describes the statistical methodologies used to compare site data with background data.  

Facility background data for the COPCs are summarized in tables included in the individual site report 
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results sections.  Statistical analyses were used to compare site soil concentrations to facility background 

soil concentrations to determine if the analytical results obtained from the samples represent site 

conditions or background/ anthropogenic conditions.  The results of the graphical and statistical tests 

performed and final recommendations for each constituent tested are presented in Tables included in 

Appendix G. 

 

The comparison of the site data with the background data was performed using summary statistics, 

probability plots, box plots, and several other statistical tests described below.  If the combined data sets 

were greater than 90 percent non-detect, then the maximum concentrations were compared.  If the site 

data appeared to be obviously below or above background from visual inspection, no formal statistical 

test was performed.   

 

Probability Plots 

Probability plots are a useful first step for visually comparing two data sets in a single graph.  If the site 

and background distributions were exactly identical, the plotted values would lie on a straight line through 

the origin.  Deviations from this line show the differences between the two distributions.  If the site and 

background distributions are similar the scattering of the two data sets will be mixed.  If there is grouping 

of the two data sets then data sets are most likely different.   

 

Box Plots 

As an additional aid for the population analysis, box plots were generated for the site data and 

background data.   

 

Box plots show the central tendency, degree of symmetry, range of variation, and potential outliers of a 

data set.  The data set is shown as a rectangular box that represents the middle 50 percent of the data.  

The upper value of the box represents the 75th percentile and the lower value of the box represents the 

25th percentile.  The median is represented by the middle line in the box.   

 

Box plots for the same analyte in the two data sets were plotted on the same graph.  The plots were 

visually inspected to see which data sets look similar and which ones differed.  Particular attention was 

paid to see if the median from one data set fell within the 75th and 25th percentile range of the other data 

sets.  
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Statistical Tests 

As stated above, the data were analyzed to determine whether they are similar.  A number of statistical 

tests can be used to determine if the data sets are similar.  If the combined percentage of non-detected 

concentrations was between 0 and 50 percent then the Two sample T-test, WRS test, or Gehan test was 

computed to test if the site data set is greater than the background data set plus one background 

standard deviation as outlined in Guidance for Comparing Background and Chemical Concentrations in 

Soil for CERCLA Sites (2002).   

 

USEPA’s ProUCL 4.00.04 software was used to determine the data distribution of the site and 

background concentrations and compute the Two sample T-test, WRS Test, or Gehan Test.  If the data 

were log normally distributed then the statistical tests were performed on the log-transformed 

concentrations.  If there are more than two detection limits for data that are non-detect then the Gehan 

test was computed. 

 

Two Sample T-Test  

Test for a difference between two populations means when it can be assumed that the data are 

approximately normally distributed or sample sizes are large enough (m and n at least 30).  If the 

variances of the two data sets are not equal than the Two sample T Test with unequal variance was 

computed.  The Two Sample T Test was computed using USEPA’s ProUCL 4.00.04.  The null and 

alternative hypothesis are: 

 

Ho: The site distribution exceeds the background distribution by more than one background standard 

deviation.   

 

HA: The site distribution does not exceed the background distribution by more than one background 

standard deviation.   

 

Wilcoxon Rank Sum Test 

The WRS nonparametric test is used to test for a shift in location between two independent populations.  

The WRS test has two main advantages over the independent sample t test: the two data sets need not 

be drawn from the normal distribution and the WRS test can handle a moderate number of nondetected 

values by treating them as ties.  The WRS test was computed using USEPA’s PROUCL 4.00.04 software. 
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Ho: The site distribution exceeds the background distribution by more than one background standard 

deviation. 

   

HA: The site distribution does not exceed the background distribution by more than one background 

standard deviation.   

 

Gehan Test 

The Gehan nonparametric test is used to test for a shift in location between two independent populations.  

The Gehan test can be used when the background or site datasets contain multiple nondetects with 

different reporting limits.  The Gehan test was computed using USEPA’s PROUCL 4.00.04 software. 

 

Ho: The site distribution exceeds the background distribution by more than one background standard 

deviation.   

 

HA: The site distribution does not exceed the background distribution by more than one background 

standard deviation.   

 

Quantile Test 

The Quantile test is used to identify the differences in the right tails of the site and background 

distributions.  This may be regarded as detecting if the values in the right-tail of the site population are 

greater than the right-tail of the background distribution.  If the results of the Two Sample T-Test, WRS 

Test, or Gehan Test found the distributions to not be different then the quantile test was computed.  If the 

quantile test found the right tail of the site data to be larger than the right tail of the background data it 

was concluded that the site concentrations are greater than background.  The test is valid regardless of 

the underlying distribution of the site and background data sets. 

 

Slippage Test 

The Slippage test is used to test for a shift to the right in the extreme right-tail of the site versus the 

background concentrations.  This is equivalent to asking if a set of the largest values of the site 

distribution are larger than the maximum value of the background distribution.  If the results of the 

Quantile Test were that the right tails of the site and background distributions were not different than the 

slippage test was computed.  If the slippage test found the extreme right tail of the site data to be larger 

than the background data it was concluded that the site concentrations are greater than background.  

This test can be used regardless of the underlying distribution of the site and background data sets. 



TABLE 3-1

INDIAN HEAD, MARYLAND - FIVE SMALL ARMS RANGES
NAVAL SUPPORT FACILITY INDIAN HEAD

INDIAN HEAD, MARYLAND

Site Name NORM Site No. Site Size (Acres) Study Area Size (Acres) Study Area Size (Square Feet) Linear Feet

Old Skeet and Trap Range UXO 15 29.33
Open Water (Sediment) 17.935 781,250 NA
Near Shore (Sediment) NA NA 750
Range Area 4.379 190,750 NA

Marine Rifle Range UXO 14 30.44
Firing Lines (Nine Total) Each: NA NA 200
Target Berm 1 0.418 18,200 NA
Target Berm 2 0.337 14,700 NA
Hillside Impact Area 2.686 117,000 NA

Small Arms Range UXO 17 2.41
Firing Lines (Three Total) Each: NA NA 140
Range Area 0.264 11,500 NA

Rum Point Skeet Range UXO 16 33.45
Range Area 13.774 600,000 NA

Roach Road Rifle Range UXO 25 0.27
Range Area 0.230 10,000 NA
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BORING DATES, DEPTHS, METHODS, AND INTERVALS
OLD SKEET AND TRAP RANGE (OSTR) - UXO 15

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 1 OF 4

Boring 
Location(OSTR)

Sample 
ID.(OSTR)

Total 
Depth 

(feet bgs)

Collection 
Method(1) Date Drilled

Depth 
Interval 
of Soil 
Sample 

(feet bgs)

SB001 X15SS0010001 1.0 HA 5/27/2009 0.0 -1.0
SB002 X15SS0020001 1.0 HA 5/27/2009 0.0 -1.0
SB003 X15SS0030001 1.0 HA 5/27/2009 0.0 -1.0
SB004 X15SS0040001 1.0 HA 5/27/2009 0.0 -1.0
SB005 X15SS0050001 1.0 HA 5/27/2009 0.0 -1.0
SB005 X15SB0050102 1.0 HA 6/2/2009 1.0 - 2.0
SB006 X15SS0060001 1.0 HA 5/27/2009 0.0 -1.0
SB007 X15SS0070001 1.0 HA 5/27/2009 0.0 -1.0
SB007 X15SB0070102 2.0 HA 6/2/2009 1.0 - 2.0
SB008 X15SS0080001 1.0 HA 5/27/2009 0.0 -1.0
SB009 X15SS0090001 1.0 HA 5/27/2009 0.0 -1.0
SB010 X15SS0100001 1.0 HA 5/27/2009 0.0 -1.0
SB011 X15SS0110001 1.0 HA 5/27/2009 0.0 -1.0
SB012 X15SS0120001 1.0 HA 5/27/2009 0.0 -1.0
SB012 X15SS0120001RE 1.0 HA 5/27/2009 0.0 -1.0
SB013 X15SS0130001 1.0 HA 5/27/2009 0.0 -1.0
SB013 X15SB0130102 2.0 HA 6/2/2009 1.0 - 2.0
SB013 X15SB0130102RE 2.0 HA 6/2/2009 1.0 - 2.0
SB014 X15SS0140001 1.0 HA 5/27/2009 0.0 -1.0
SB015 X15SS0150001 1.0 HA 5/27/2009 0.0 -1.0
SB016 X15SS0160001 1.0 HA 5/27/2009 0.0 -1.0
SB017 X15SS0170001 1.0 HA 5/27/2009 0.0 -1.0
SB018 X15SS0180001 1.0 HA 5/27/2009 0.0 -1.0
SB019 X15SS0190001 1.0 HA 5/27/2009 0.0 -1.0
SB020 X15SS0200001 1.0 HA 5/27/2009 0.0 -1.0
SB021 X15SS0210001 1.0 HA 5/27/2009 0.0 -1.0
SB022 X15SS0220001 1.0 HA 5/27/2009 0.0 -1.0
SB023 X15SS0230001 1.0 HA 5/27/2009 0.0 -1.0
SB024 X15SS0240001 1.0 HA 5/27/2009 0.0 -1.0
SB025 X15SS0250001 1.0 HA 5/27/2009 0.0 -1.0
SB026 X15SS0260001 1.0 HA 5/27/2009 0.0 -1.0
SB027 X15SS0270001 1.0 HA 5/28/2009 0.0 -1.0
SB028 X15SS0280001 1.0 HA 5/27/2009 0.0 -1.0
SB029 X15SS0290001 1.0 HA 5/27/2009 0.0 -1.0
SB030 X15SS0300001 1.0 HA 5/27/2009 0.0 -1.0
SB031 X15SS0310001 1.0 HA 5/28/2009 0.0 -1.0
SB032 X15SS0320001 1.0 HA 5/28/2009 0.0 -1.0
SB033 X15SS0330001 1.0 HA 5/27/2009 0.0 -1.0
SB034 X15SS0340001 1.0 HA 5/28/2009 0.0 -1.0
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BORING DATES, DEPTHS, METHODS, AND INTERVALS
OLD SKEET AND TRAP RANGE (OSTR) - UXO 15

NAVAL SUPPORT FACILITY
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Depth 
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Collection 
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Depth 
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SB035 X15SS0350001 1.0 HA 5/28/2009 0.0 -1.0
SB036 X15SS0360001 1.0 HA 5/28/2009 0.0 -1.0
SB037 X15SS0370001 1.0 HA 5/28/2009 0.0 -1.0
SB038 X15SS0380001 1.0 HA 5/28/2009 0.0 -1.0
SB039 X15SS0390001 1.0 HA 5/28/2009 0.0 -1.0
SB040 X15SS0400001 1.0 HA 5/28/2009 0.0 -1.0
SB041 X15SS0410001 1.0 HA 5/28/2009 0.0 -1.0
SB041 X15SB0410102 2.0 HA 6/2/2009 1.0 - 2.0
SB042 X15SS0420001 1.0 HA 5/28/2009 0.0 -1.0
SB043 X15SS0430001 1.0 HA 5/28/2009 0.0 -1.0
SB044 X15SS0440001 1.0 HA 5/28/2009 0.0 -1.0
SB045 X15SS0450001 1.0 HA 5/28/2009 0.0 -1.0
SB046 X15SS0460001 1.0 HA 5/28/2009 0.0 -1.0
SB047 X15SS0470001 1.0 HA 5/28/2009 0.0 -1.0
SB048 X15SS0480001 1.0 HA 5/28/2009 0.0 -1.0
SB049 X15SS0490001 1.0 HA 5/28/2009 0.0 -1.0
SB050 X15SS0500001 1.0 HA 5/28/2009 0.0 -1.0
SB051 X15SS0510001 1.0 HA 5/27/2009 0.0 -1.0
SB052 X15SS0520001 1.0 HA 5/27/2009 0.0 -1.0
SB053 X15SS0530001 1.0 HA 5/27/2009 0.0 -1.0
SB054 X15SS0540001 1.0 HA 5/27/2009 0.0 -1.0
SB055 X15SS0550001 1.0 HA 5/27/2009 0.0 -1.0
SB056 X15SS0560001 1.0 HA 5/27/2009 0.0 -1.0
SB057 X15SS0570001 NS
SB058 X15SS0580001 NS

SB059C X15SS059C0001 1.0 HA 6/1/2009 0.0 -1.0
SB060C X15SS060C0001 1.0 HA 6/1/2009 0.0 -1.0
SB061 X15SS0610001 1.0 HA 6/2/2009 0.0 -1.0
SB062 X15SS0620001 1.0 HA 6/2/2009 0.0 -1.0
SB063 X15SS0630001 1.0 HA 6/2/2009 0.0 -1.0
SB064 X15SS0640001 1.0 HA 6/2/2009 0.0 -1.0
SB064 X15SB0640102 2.0 HA 6/2/2009 1.0 - 2.0
SB065 X15SS0650001 1.0 HA 6/2/2009 0.0 -1.0
SB066 X15SS0660001 1.0 HA 6/2/2009 0.0 -1.0
SB067 X15SS0670001 1.0 HA 6/2/2009 0.0 -1.0
SB068 X15SS0680001 1.0 HA 6/2/2009 0.0 -1.0
SB069 X15SS0690001 1.0 HA 6/2/2009 0.0 -1.0
SB070 X15SS0700001 1.0 HA 6/2/2009 0.0 -1.0
SB070 X15SB0700102 2.0 HA 6/2/2009 1.0 - 2.0
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SB071 X15SS0710001 1.0 HA 6/2/2009 0.0 -1.0
SB071 X15SS0710001-D 1.0 HA 6/2/2009 0.0 -1.0
SB072 X15SS0720001 1.0 HA 6/2/2009 0.0 -1.0
SB073 X15SS0730001 1.0 HA 6/2/2009 0.0 -1.0
SB074 X15SS0740001 1.0 HA 6/2/2009 0.0 -1.0
SB075 X15SS0750001 1.0 HA 6/2/2009 0.0 -1.0
SB076 X15SS0760001 1.0 HA 6/2/2009 0.0 -1.0

SB077C X15SS077C0001 1.0 HA 6/9/2009 0.0 -1.0
SB078C X15SS078C0001 1.0 HA 6/9/2009 0.0 -1.0
SD001 X15SD0010006 0.5 PT 6/1/2009 0.0 - 0.5
SD002 X15SD0020006 0.5 PT 6/1/2009 0.0 - 0.5
SD003 X15SD0030006 0.5 PT 6/1/2009 0.0 - 0.5
SD004 X15SD0040006 0.5 PT 6/1/2009 0.0 - 0.5
SD005 X15SD0050006 0.5 PT 6/1/2009 0.0 - 0.5
SD006 X15SD0060006 0.5 PT 6/1/2009 0.0 - 0.5
SD007 X15SD0070006 0.5 PT 6/1/2009 0.0 - 0.5
SD008 X15SD0080006 0.5 PT 6/1/2009 0.0 - 0.5
SD009 X15SD0090006 0.5 PT 6/1/2009 0.0 - 0.5
SD010 X15SD0100006 0.5 PD 6/10/2009 0.0 - 0.5
SD011 X15SD0110006 0.5 PD 6/10/2009 0.0 - 0.5
SD012 X15SD0120006 0.5 PD 6/10/2009 0.0 - 0.5
SD013 X15SD0130006 0.5 PD 6/10/2009 0.0 - 0.5
SD014 X15SD0140006 0.5 PD 6/10/2009 0.0 - 0.5
SD015 X15SD0150006 0.5 PD 6/10/2009 0.0 - 0.5
SD016 X15SD0160006 0.5 PD 6/10/2009 0.0 - 0.5
SD017 X15SD0170006 0.5 PD 6/10/2009 0.0 - 0.5
SD018 X15SD0180006 0.5 PD 6/10/2009 0.0 - 0.5
SD019 X15SD0190006 0.5 PD 6/10/2009 0.0 - 0.5
SD020 X15SD0200006 0.5 PD 6/10/2009 0.0 - 0.5
SD021 X15SD0210006 0.5 PD 6/10/2009 0.0 - 0.5
SD022 X15SD0220006 0.5 PD 6/10/2009 0.0 - 0.5
SD023 X15SD0230006 0.5 PD 6/10/2009 0.0 - 0.5
SD024 X15SD0240006 0.5 PD 6/10/2009 0.0 - 0.5
SD025 X15SD0250006 0.5 PD 6/10/2009 0.0 - 0.5
SD026 X15SD0260006 0.5 PD 6/10/2009 0.0 - 0.5
SD027 X15SD0270006 0.5 PD 6/10/2009 0.0 - 0.5
SD028 X15SD0280006 0.5 PD 6/10/2009 0.0 - 0.5
SD029 X15SD0290006 0.5 PD 6/10/2009 0.0 - 0.5
SD030 X15SD0300006 0.5 PD 6/10/2009 0.0 - 0.5
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SD031 X15SD0310006 0.5 PD 6/10/2009 0.0 - 0.5
SD032 X15SD0320006 0.5 PD 6/10/2009 0.0 - 0.5
SD033 X15SD0330006 0.5 PD 6/10/2009 0.0 - 0.5
SD034 X15SD0340006 0.5 PD 6/10/2009 0.0 - 0.5

HA - hand auger
PT - plastic trowel
PD - ponar dredge

NS - not sampled

Notes:  

bgs - below ground surface
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Boring 
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Collection 
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SB001C X14SS001C0001 1.0 HA 5/29/2009 0.0 - 1.0
SB002C X14SS002C0001 1.0 HA 5/29/2009 0.0 - 1.0
SB003C X14SS003C0001 1.0 HA 5/29/2009 0.0 - 1.0
SB004C X14SS004C0001 1.0 HA 5/29/2009 0.0 - 1.0
SB005C X14SS005C0001 1.0 HA 5/29/2009 0.0 - 1.0
SB006C X14SS006C0001 1.0 HA 5/29/2009 0.0 - 1.0
SB007C X14SS007C0001 1.0 HA 5/29/2009 0.0 - 1.0
SB008C X14SS008C0001 1.0 HA 6/1/2009 0.0 - 1.0
SB009C X14SS009C0001 1.0 HA 6/1/2009 0.0 - 1.0
SB010 X14SS0100001 1.0 HA 6/1/2009 0.0 - 1.0
SB011 X14SS0110001 1.0 HA 6/1/2009 0.0 - 1.0
SB012 X14SS0120001 1.0 HA 6/1/2009 0.0 - 1.0
SB013 X14SS0130001 1.0 HA 6/1/2009 0.0 - 1.0
SB014 X14SS0140001 1.0 HA 6/1/2009 0.0 - 1.0
SB015 X14SS0150001 1.0 HA 6/2/2009 0.0 - 1.0
SB016 X14SS0160001 1.0 HA 6/2/2009 0.0 - 1.0
SB017 X14SS0170001 1.0 HA 6/2/2009 0.0 - 1.0
SB018 X14SS0180001 1.0 HA 6/2/2009 0.0 - 1.0
SB019 X14SS0190001 1.0 HA 6/2/2009 0.0 - 1.0
SB020 X14SS0200001 1.0 HA 6/2/2009 0.0 - 1.0
SB021 X14SS0210001 1.0 HA 6/2/2009 0.0 - 1.0
SB022 X14SS0220001 1.0 HA 6/2/2009 0.0 - 1.0
SB023 X14SS0230001 1.0 HA 6/2/2009 0.0 - 1.0
SB024 X14SS0240001 1.0 HA 6/2/2009 0.0 - 1.0
SB025 X14SS0250001 1.0 HA 6/2/2009 0.0 - 1.0
SB026 X14SS0260001 1 0 HA 6/2/2009 0 0 1 0SB026 X14SS0260001 1.0 HA 6/2/2009 0.0 - 1.0
SB027 X14SS0270001 1.0 HA 6/2/2009 0.0 - 1.0
SB028 X14SS0280001 1.0 HA 6/2/2009 0.0 - 1.0
SB029 X14SS0290001 1.0 HA 6/2/2009 0.0 - 1.0
SB030 X14SS0300001 1.0 HA 6/2/2009 0.0 - 1.0
SB031 X14SS0310001 1.0 HA 6/2/2009 0.0 - 1.0
SB032 X14SS0320001 1.0 HA 6/2/2009 0.0 - 1.0
SB033 X14SS0330001 1.0 HA 6/2/2009 0.0 - 1.0
SB034 X14SS0340001 1.0 HA 6/2/2009 0.0 - 1.0
SB035 X14SS0350001 1.0 HA 6/2/2009 0.0 - 1.0
SB036 X14SS0360001 1.0 HA 6/2/2009 0.0 - 1.0
SB037 X14SS0370001 1.0 HA 6/2/2009 0.0 - 1.0
SB038 X14SS0380001 1.0 HA 6/2/2009 0.0 - 1.0
SB039 X14SS0390001 1.0 HA 6/2/2009 0.0 - 1.0
SB040 X14SS0400001 1.0 HA 6/2/2009 0.0 - 1.0
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SB041 X14SS0410001 1.0 HA 6/2/2009 0.0 - 1.0
SB042 X14SS0420001 1.0 HA 6/2/2009 0.0 - 1.0
SB043 X14SS0430001 1.0 HA 6/2/2009 0.0 - 1.0
SB044 X14SS0440001 1.0 HA 6/2/2009 0.0 - 1.0
SB045 X14SS0450001 1.0 HA 6/3/2009 0.0 - 1.0
SB046 X14SS0460001 1.0 HA 6/3/2009 0.0 - 1.0
SB047 X14SS0470001 1.0 HA 6/3/2009 0.0 - 1.0
SB048 X14SS0480001 1.0 HA 6/3/2009 0.0 - 1.0
SB049 X14SS0490001 1.0 HA 6/3/2009 0.0 - 1.0
SB050 X14SS0500001 1.0 HA 6/3/2009 0.0 - 1.0
SB051 X14SS0510001 1.0 HA 6/3/2009 0.0 - 1.0
SB052 X14SS0520001 1.0 HA 6/3/2009 0.0 - 1.0
SB053 X14SS0530001 1.0 HA 6/3/2009 0.0 - 1.0
SB054 X14SS0540001 1.0 HA 6/3/2009 0.0 - 1.0
SB055 X14SS0550001 1.0 HA 6/3/2009 0.0 - 1.0
SB056 X14SS0560001 1.0 HA 6/3/2009 0.0 - 1.0
SB057 X14SS0570001 1.0 HA 6/3/2009 0.0 - 1.0
SB058 X14SS0580001 1.0 HA 6/3/2009 0.0 - 1.0
SB059 X14SS0590001 1.0 HA 6/3/2009 0.0 - 1.0
SB060 X14SS0600001 1.0 HA 6/3/2009 0.0 - 1.0
SB061 X14SS0610001 1.0 HA 6/3/2009 0.0 - 1.0
SB062 X14SS0620001 1.0 HA 6/3/2009 0.0 - 1.0
SB063 X14SS0630001 1.0 HA 6/3/2009 0.0 - 1.0
SB064 X14SS0640001 1.0 HA 6/3/2009 0.0 - 1.0
SB065 X14SS0650001 1.0 HA 6/3/2009 0.0 - 1.0
SB066 X14SS0660001 1 0 HA 6/3/2009 0 0 1 0SB066 X14SS0660001 1.0 HA 6/3/2009 0.0 - 1.0
SB067 X14SS0670001 1.0 HA 6/3/2009 0.0 - 1.0
SB068 X14SS0680001 1.0 HA 6/3/2009 0.0 - 1.0
SB069 X14SS0690001 1.0 HA 6/3/2009 0.0 - 1.0
SB070 X14SS0700001 1.0 HA 6/3/2009 0.0 - 1.0
SB071 X14SS0710001 1.0 HA 6/3/2009 0.0 - 1.0
SB072 X14SS0720001 1.0 HA 6/3/2009 0.0 - 1.0
SB073 X14SS0730001 1.0 HA 6/3/2009 0.0 - 1.0
SB074 X14SS0740001 1.0 HA 6/3/2009 0.0 - 1.0
SB075 X14SS0750001 1.0 HA 6/3/2009 0.0 - 1.0
SB076 X14SS0760001 1.0 HA 6/3/2009 0.0 - 1.0
SB077 X14SS0770001 1.0 HA 6/3/2009 0.0 - 1.0
SB078 X14SS0780001 1.0 HA 6/3/2009 0.0 - 1.0
SB079 X14SS0790001 1.0 HA 6/3/2009 0.0 - 1.0
SB080 X14SS0800001 1.0 HA 6/4/2009 0.0 - 1.0
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SB081 X14SS0810001 1.0 HA 6/4/2009 0.0 - 1.0
SB082 X14SS0820001 1.0 HA 6/4/2009 0.0 - 1.0
SB083 X14SS0830001 1.0 HA 6/4/2009 0.0 - 1.0
SB084 X14SS0840001 1.0 HA 6/4/2009 0.0 - 1.0
SB084 X14SB0840102 2.0 HA 6/16/2009 1.0 -2.0
SB084 X14SB0840102-D 2.0 HA 6/16/2009 1.0 -2.0
SB085 X14SS0850001 1.0 HA 6/4/2009 0.0 - 1.0
SB086 X14SS0860001 1.0 HA 6/4/2009 0.0 - 1.0
SB087 X14SS0870001 1.0 HA 6/4/2009 0.0 - 1.0
SB088 X14SS0880001 1.0 HA 6/4/2009 0.0 - 1.0
SB089 X14SS0890001 1.0 HA 6/4/2009 0.0 - 1.0
SB090 X14SS0900001 1.0 HA 6/4/2009 0.0 - 1.0
SB091 X14SS0910001 1.0 HA 6/4/2009 0.0 - 1.0
SB092 X14SS0920001 1.0 HA 6/4/2009 0.0 - 1.0
SB093 X14SS0930001 1.0 HA 6/4/2009 0.0 - 1.0
SB094 X14SS0940001 1.0 HA 6/4/2009 0.0 - 1.0
SB095 X14SS0950001 1.0 HA 6/4/2009 0.0 - 1.0
SB096 X14SS0960001 1.0 HA 6/4/2009 0.0 - 1.0
SB097 X14SS0970001 1.0 HA 6/4/2009 0.0 - 1.0
SB098 X14SS0980001 1.0 HA 6/4/2009 0.0 - 1.0
SB099 X14SS0990001 1.0 HA 6/4/2009 0.0 - 1.0
SB100 X14SS1000001 1.0 HA 6/4/2009 0.0 - 1.0
SB101 X14SS1010001 1.0 HA 6/4/2009 0.0 - 1.0
SB102 X14SS1020001 1.0 HA 6/4/2009 0.0 - 1.0
SB102 X14SB1020102 2.0 HA 6/16/2009 1.0 -2.0
SB102 X14SB1020203 3 0 HA 6/17/2009 2 0 3 0SB102 X14SB1020203 3.0 HA 6/17/2009 2.0 - 3.0
SB103 X14SS1030001 1.0 HA 6/4/2009 0.0 - 1.0
SB104 X14SS1040001 1.0 HA 6/4/2009 0.0 - 1.0
SB105 X14SS1050001 1.0 HA 6/4/2009 0.0 - 1.0
SB106 X14SS1060001 1.0 HA 6/4/2009 0.0 - 1.0
SB107 X14SS1070001 1.0 HA 6/4/2009 0.0 - 1.0
SB108 X14SS1080001 1.0 HA 6/4/2009 0.0 - 1.0
SB109 X14SS1090001 1.0 HA 6/4/2009 0.0 - 1.0
SB110 X14SS1100001 1.0 HA 6/4/2009 0.0 - 1.0
SB111 X14SS1110001 1.0 HA 6/4/2009 0.0 - 1.0
SB111 X14SB1110102 2.0 HA 6/16/2009 1.0 - 2.0
SB112 X14SS1120001 1.0 HA 6/4/2009 0.0 - 1.0
SB113 X14SS1130001 1.0 HA 6/4/2009 0.0 - 1.0
SB114 X14SS1140001 1.0 HA 6/4/2009 0.0 - 1.0
SB115 X14SS1150001 1.0 HA 6/4/2009 0.0 - 1.0



TABLE 3-3

BORING DATES, DEPTHS, METHODS, AND INTERVALS
MARINE RIFLE RANGE (MRR) - UXO 14

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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Boring 
Location(MRR) Sample ID.(MRR) Total Depth 

(feet bgs)
Collection 
Method(1) Date Drilled

Depth Interval of Soil 
Sample 

(feet bgs)

SB116 X14SS1160001 1.0 HA 6/4/2009 0.0 - 1.0
SB117 X14SS1170001 1.0 HA 6/4/2009 0.0 - 1.0
SB118 X14SS1180001 1.0 HA 6/4/2009 0.0 - 1.0
SB119 X14SS1190001 1.0 HA 6/4/2009 0.0 - 1.0
SB120 X14SS1200001 1.0 HA 6/4/2009 0.0 - 1.0
SB121 X14SS1210001 1.0 HA 6/4/2009 0.0 - 1.0
SB122 X14SS1220001 1.0 HA 6/4/2009 0.0 - 1.0
SB123 X14SS1230001 1.0 HA 6/4/2009 0.0 - 1.0
SB124 X14SS1240001 1.0 HA 6/4/2009 0.0 - 1.0
SB125 X14SS1250001 1.0 HA 6/9/2009 0.0 - 1.0
SB126 X14SS1260001 1.0 HA 6/9/2009 0.0 - 1.0
SB127 X14SS1270001 1.0 HA 6/9/2009 0.0 - 1.0
SB128 X14SS1280001 1.0 HA 6/9/2009 0.0 - 1.0
SB129 X14SS1290001 1.0 HA 6/9/2009 0.0 - 1.0
SB130 X14SS1300001 1.0 HA 6/16/2009 0.0 - 1.0
SB131 X14SS1310001 1.0 HA 6/16/2009 0.0 - 1.0
SB132 X14SS1320001 1.0 HA 6/16/2009 0.0 - 1.0
SB133 X14SS1330001 1.0 HA 6/16/2009 0.0 - 1.0
SB134 X14SS1340001 1.0 HA 6/16/2009 0.0 - 1.0
SB135 X14SS1350001 1.0 HA 6/16/2009 0.0 - 1.0
SB136 X14SS1360001 1.0 HA 6/16/2009 0.0 - 1.0
SB137 X14SS1370001 1.0 HA 6/16/2009 0.0 - 1.0
SB138 X14SS1380001 1.0 HA 6/16/2009 0.0 - 1.0
SB139 X14SS1390001 1.0 HA 6/16/2009 0.0 - 1.0
SB140 X14SS1400001 1.0 HA 6/16/2009 0.0 - 1.0
SB141 X14SS1410001 1 0 HA 6/16/2009 0 0 1 0SB141 X14SS1410001 1.0 HA 6/16/2009 0.0 - 1.0
SB142 X14SS1420001 1.0 HA 6/17/2009 0.0 - 1.0
SB143 X14SS1430001 1.0 HA 6/17/2009 0.0 - 1.0

HA - hand auger
Notes:  

bgs - below ground surface.



TABLE 3-4

BORING DATES, DEPTHS, METHODS, AND INTERVALS
SMALL ARMS RANGE (SAR) - UXO 17

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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Boring 
Location(SAR) Sample ID.(SAR)

Total 
Depth 

(feet bgs)

Collectio
n 

Method(1)
Date Drilled

Depth 
Interval 
of Soil 
Sample 

(feet bgs)

SB001 X17SB0010004 4.0 DPT 6/11/2009 0.0 - 4.0
SB001 X17SB0010408 8.0 DPT 6/11/2009 4.0 - 8.0
SB001 X17SB0010810 10.0 DPT 6/11/2009 8.0 - 10.0
SB002 X17SB0020004 4.0 DPT 6/11/2009 0.0 - 4.0
SB002 X17SB0020406 6.0 DPT 6/11/2009 4.0 - 6.0
SB002 X17SB0020608 8.0 DPT 6/11/2009 6.0 - 8.0
SB002 X17SB0020810 10.0 DPT 6/11/2009 8.0 - 10.0
SB003 X17SB0030004 4.0 DPT 6/11/2009 0.0 - 4.0
SB003 X17SB0030406 6.0 DPT 6/11/2009 4.0 - 6.0
SB003 X17SB0030608 8.0 DPT 6/11/2009 6.0 - 8.0
SB003 X17SB0030810 10.0 DPT 6/11/2009 8.0 - 10.0
SB004 X17SB0040004 4.0 DPT 6/11/2009 0.0 - 4.0
SB004 X17SB0040406 6.0 DPT 6/11/2009 4.0 - 6.0
SB004 X17SB0040608 8.0 DPT 6/11/2009 6.0 - 8.0
SB004 X17SB0040810 10.0 DPT 6/11/2009 8.0 - 10.0
SB005 X17SB0050004 4.0 DPT 6/11/2009 0.0 - 4.0
SB005 X17SB0050406 6.0 DPT 6/11/2009 4.0 - 6.0
SB005 X17SB0050608 8.0 DPT 6/11/2009 6.0 - 8.0
SB005 X17SB0050810 10.0 DPT 6/11/2009 8.0 - 10.0
SB006 X17SB0060004 4.0 DPT 6/11/2009 0.0 - 4.0
SB006 X17SB0060406 6.0 DPT 6/11/2009 4.0 - 6.0
SB006 X17SB0060608 8.0 DPT 6/11/2009 6.0 - 8.0
SB006 X17SB0060810 10.0 DPT 6/11/2009 8.0 - 10.0
SB007 X17SB0070004 4.0 DPT 6/11/2009 0.0 - 4.0
SB007 X17SB0070406 6.0 DPT 6/11/2009 4.0 - 6.0
SB007 X17SB0070608 8.0 DPT 6/11/2009 6.0 - 8.0
SB007 X17SB0070810 10.0 DPT 6/11/2009 8.0 - 10.0

SB008C X17SS008C0001 1.0 HA 6/11/2009 0.0 - 1.0
SB009C X17SS009C0001 1.0 HA 6/11/2009 0.0 - 1.0
SB010C X17SS010C0001 1.0 HA 6/11/2009 0.0 - 1.0
SB011 X17SS0110001 1.0 HA 6/11/2009 0.0 - 1.0
SB011 X17SB0110102 2.0 HA 6/14/2009 1.0 - 2.0
SB012 X17SS0120001 1.0 HA 6/11/2009 0.0 - 1.0
SB013 X17SS0130001 1.0 HA 6/11/2009 0.0 - 1.0
SB013 X17SB0130102 1.0 HA 6/14/2009 1.0 - 2.0
SB014 X17SS0140001 1.0 HA 6/11/2009 0.0 - 1.0
SB014 X17SB0140102 2.0 HA 6/14/2009 1.0 - 2.0
SB015 X17SS0150001 1.0 HA 6/11/2009 0.0 - 1.0



TABLE 3-4

BORING DATES, DEPTHS, METHODS, AND INTERVALS
SMALL ARMS RANGE (SAR) - UXO 17

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 2 OF 2

Boring 
Location(SAR) Sample ID.(SAR)

Total 
Depth 

(feet bgs)

Collectio
n 

Method(1)
Date Drilled

Depth 
Interval 
of Soil 
Sample 

(feet bgs)

SB016 X17SS0160001 1.0 HA 6/11/2009 0.0 - 1.0
SB017 X17SS0170001 1.0 HA 6/11/2009 0.0 - 1.0
SB018 X17SS0180001 1.0 HA 6/11/2009 0.0 - 1.0
SB019 X17SS0190001 1.0 HA 6/11/2009 0.0 - 1.0
SB020 X17SS0200001 1.0 HA 6/11/2009 0.0 - 1.0
SB021 X17SS0210001 1.0 HA 6/11/2009 0.0 - 1.0
SB022 X17SS0220001 1.0 HA 6/11/2009 0.0 - 1.0
SB022 X17SS0220001-D 1.0 HA 6/11/2009 0.0 - 1.0
SB023 X17SS0230001 1.0 HA 6/11/2009 0.0 - 1.0
SB024 X17SS0240001 1.0 HA 6/11/2009 0.0 - 1.0
SB025 X17SS0250001 1.0 HA 6/12/2009 0.0 - 1.0
SB025 X17SB0250102 2.0 HA 6/14/2009 1.0 - 2.0
SB026 X17SS0260001 1.0 HA 6/12/2009 0.0 - 1.0
SB027 X17SS0270001 1.0 HA 6/12/2009 0.0 - 1.0
SB028 X17SS0280001 1.0 HA 6/12/2009 0.0 - 1.0
SB029 X17SS0290001 1.0 HA 6/14/2009 0.0 - 1.0

Notes:

DPT - direct-push technology
HA - hand auger

bgs - below ground surface.



TABLE 3-5

BORING DATES, DEPTHS, METHODS, AND INTERVALS
RUM POINT SKEET RANGE (RPSR) - UXO 16

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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Boring 
Location(RPSR)

Sample 
ID.(RPSR)

Total 
Depth 

(feet bgs)

Collectio
n 

Method(1)

Date 
Drilled

Depth 
Interval 
of Soil 
Sample 

(feet bgs)

SB001 X16SS0010001 1.0 HA 6/13/2009 0.0 - 1.0
SB002 X16SS0020001 1.0 HA 6/13/2009 0.0 - 1.0
SB003 X16SS0030001 1.0 HA 6/13/2009 0.0 - 1.0
SB004 X16SS0040001 1.0 HA 6/13/2009 0.0 - 1.0
SB005 X16SS0050001 1.0 HA 6/13/2009 0.0 - 1.0
SB006 X16SS0060001 1.0 HA 6/13/2009 0.0 - 1.0
SB007 X16SS0070001 1.0 HA 6/13/2009 0.0 - 1.0
SB008 X16SS0080001 1.0 HA 6/13/2009 0.0 - 1.0
SB009 X16SS0090001 1.0 HA 6/13/2009 0.0 - 1.0
SB010 X16SS0100001 1.0 HA 6/13/2009 0.0 - 1.0
SB011 X16SS0110001 1.0 HA 6/13/2009 0.0 - 1.0
SB012 X16SS0120001 1.0 HA 6/13/2009 0.0 - 1.0
SB013 X16SS0130001 1.0 HA 6/13/2009 0.0 - 1.0
SB014 X16SS0140001 1.0 HA 6/13/2009 0.0 - 1.0
SB015 X16SS0150001 1.0 HA 6/13/2009 0.0 - 1.0
SB016 X16SS0160001 1.0 HA 6/13/2009 0.0 - 1.0
SB017 X16SS0170001 1.0 HA 6/13/2009 0.0 - 1.0
SB018 X16SS0180001 1.0 HA 6/13/2009 0.0 - 1.0
SB019 X16SS0190001 1.0 HA 6/13/2009 0.0 - 1.0
SB020 X16SS0200001 1.0 HA 6/13/2009 0.0 - 1.0
SB021 X16SS0210001 1.0 HA 6/13/2009 0.0 - 1.0
SB022 X16SS0220001 1.0 HA 6/13/2009 0.0 - 1.0
SB023 X16SS0230001 1.0 HA 6/13/2009 0.0 - 1.0
SB024 X16SS0240001 1.0 HA 6/13/2009 0.0 - 1.0
SB025 X16SS0250001 1.0 HA 6/13/2009 0.0 - 1.0
SB026 X16SS0260001 1.0 HA 6/13/2009 0.0 - 1.0
SB027 X16SS0270001 1.0 HA 6/13/2009 0.0 - 1.0
SB028 X16SS0280001 1.0 HA 6/13/2009 0.0 - 1.0
SB029 X16SS0290001 1.0 HA 6/13/2009 0.0 - 1.0
SB030 X16SS0300001 1.0 HA 6/13/2009 0.0 - 1.0
SB031 X16SS0310001 1.0 HA 6/13/2009 0.0 - 1.0
SB032 X16SS0320001 1.0 HA 6/13/2009 0.0 - 1.0
SB032 X16SS0320001-D 1.0 HA 6/13/2009 0.0 - 1.0
SB033 X16SS0330001 1.0 HA 6/13/2009 0.0 - 1.0
SB034 X16SS0340001 1.0 HA 6/13/2009 0.0 - 1.0
SB035 X16SS0350001 1.0 HA 6/13/2009 0.0 - 1.0
SB036 X16SS0360001 1.0 HA 6/13/2009 0.0 - 1.0
SB037 X16SS0370001 1.0 HA 6/13/2009 0.0 - 1.0
SB038 X16SS0380001 1.0 HA 6/13/2009 0.0 - 1.0



TABLE 3-5

BORING DATES, DEPTHS, METHODS, AND INTERVALS
RUM POINT SKEET RANGE (RPSR) - UXO 16

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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Boring 
Location(RPSR)

Sample 
ID.(RPSR)

Total 
Depth 

(feet bgs)

Collectio
n 

Method(1)

Date 
Drilled

Depth 
Interval 
of Soil 
Sample 

(feet bgs)

SB039 X16SS0390001 1.0 HA 6/13/2009 0.0 - 1.0
SB040 X16SS0400001 1.0 HA 6/13/2009 0.0 - 1.0
SB041 X16SS0410001 1.0 HA 6/13/2009 0.0 - 1.0
SB042 X16SS0420001 1.0 HA 6/13/2009 0.0 - 1.0
SB043 X16SS0430001 1.0 HA 6/13/2009 0.0 - 1.0
SB044 X16SS0440001 1.0 HA 6/13/2009 0.0 - 1.0
SB045 X16SS0450001 1.0 HA 6/13/2009 0.0 - 1.0
SB046 X16SS0460001 1.0 HA 6/13/2009 0.0 - 1.0
SB047 X16SS0470001 1.0 HA 6/13/2009 0.0 - 1.0
SB048 X16SS0480001 1.0 HA 6/13/2009 0.0 - 1.0
SB049 X16SS0490001 1.0 HA 6/13/2009 0.0 - 1.0
SB050 X16SS0500001 1.0 HA 6/13/2009 0.0 - 1.0
SB051 X16SS0510001 1.0 HA 6/13/2009 0.0 - 1.0
SB052 X16SS0520001 1.0 HA 6/14/2009 0.0 - 1.0
SB053 X16SS0530001 1.0 HA 6/14/2009 0.0 - 1.0
SB054 X16SS0540001 1.0 HA 6/14/2009 0.0 - 1.0
SB055 X16SS0550001 1.0 HA 6/14/2009 0.0 - 1.0
SB056 X16SS0560001 1.0 HA 6/14/2009 0.0 - 1.0
SB057 X16SS0570001 1.0 HA 6/14/2009 0.0 - 1.0
SB058 X16SS0580001 1.0 HA 6/14/2009 0.0 - 1.0
SB059 X16SS0590001 1.0 HA 6/14/2009 0.0 - 1.0
SB060 X16SS0600001 1.0 HA 6/14/2009 0.0 - 1.0
SB061 X16SS0610001 1.0 HA 6/14/2009 0.0 - 1.0
SB062 X16SS0620001 1.0 HA 6/14/2009 0.0 - 1.0
SB063 X16SS0630001 1.0 HA 6/14/2009 0.0 - 1.0
SB064 X16SS0640001 1.0 HA 6/14/2009 0.0 - 1.0
SB065 X16SS0650001 1.0 HA 6/14/2009 0.0 - 1.0
SB066 X16SS0660001 1.0 HA 6/14/2009 0.0 - 1.0
SB067 X16SS0670001 1.0 HA 6/14/2009 0.0 - 1.0
SB068 X16SS0680001 NS
SB069 X16SS0690001 1.0 HA 6/14/2009 0.0 - 1.0
SB070 X16SS0700001 1.0 HA 6/14/2009 0.0 - 1.0
SB071 X16SS0710001 1.0 HA 6/14/2009 0.0 - 1.0
SB072 X16SS0720001 1.0 HA 6/14/2009 0.0 - 1.0
SB073 X16SS0730001 1.0 HA 6/14/2009 0.0 - 1.0
SB074 X16SS0740001 1.0 HA 6/14/2009 0.0 - 1.0
SB075 X16SS0750001 1.0 HA 6/14/2009 0.0 - 1.0
SB076 X16SS0760001 1.0 HA 6/14/2009 0.0 - 1.0
SB077 X16SS0770001 1.0 HA 6/14/2009 0.0 - 1.0
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Boring 
Location(RPSR)

Sample 
ID.(RPSR)

Total 
Depth 

(feet bgs)

Collectio
n 

Method(1)

Date 
Drilled

Depth 
Interval 
of Soil 
Sample 

(feet bgs)

SB078 X16SS0780001 1.0 HA 6/14/2009 0.0 - 1.0
SB079 X16SS0790001 1.0 HA 6/14/2009 0.0 - 1.0

SB080C X16SS080C0001 1.0 HA 6/14/2009 0.0 - 1.0
SB081C X16SS081C0001 1.0 HA 6/14/2009 0.0 - 1.0
SB082 X16SS0820001 1.0 HA 6/16/2009 0.0 - 1.0
SB083 X16SS0830001 1.0 HA 6/16/2009 0.0 - 1.0
SB084 X16SS0840001 1.0 HA 6/16/2009 0.0 - 1.0
SB085 X16SS0850001 1.0 HA 6/16/2009 0.0 - 1.0
SB086 X16SS0860001 1.0 HA 6/16/2009 0.0 - 1.0
SB087 X16SS0870001 1.0 HA 6/16/2009 0.0 - 1.0
SB088 X16SS0880001 1.0 HA 6/17/2009 0.0 - 1.0
SB089 X16SS0890001 1.0 HA 6/17/2009 0.0 - 1.0
SB090 X16SS0900001 1.0 HA 6/17/2009 0.0 - 1.0
SB090 X16SS0900001-D 1.0 HA 6/17/2009 0.0 - 1.0
SB091 X16SS0910001 1.0 HA 6/17/2009 0.0 - 1.0
SB092 X16SS0920001 1.0 HA 6/17/2009 0.0 - 1.0
SB093 X16SS0930001 1.0 HA 6/17/2009 0.0 - 1.0
SB094 X16SS0940001 1.0 HA 6/17/2009 0.0 - 1.0
SB095 X16SS0950001 1.0 HA 6/17/2009 0.0 - 1.0

HA - hand auger

NS - not sampled
bgs - below ground surface

Notes:  

p



Boring 
Location(RRRR)

Sample 
ID.(RRRR)

Total Depth 
(feet bgs)

Collection 
Method(1) Date Drilled

Depth 
Interval 
of Soil 
Sample 

(feet bgs)

SB001 X25SS0010001 1.0 HA 6/15/2009 0.0 - 1.0
SB002 X25SS0020001 1.0 HA 6/15/2009 0.0 - 1.0
SB003 X25SS0030001 1.0 HA 6/15/2009 0.0 - 1.0
SB004 X25SS0040001 1.0 HA 6/15/2009 0.0 - 1.0
SB005 X25SS0050001 1.0 HA 6/15/2009 0.0 - 1.0
SB006 X25SS0060001 1.0 HA 6/15/2009 0.0 - 1.0
SB007 X25SS0070001 1.0 HA 6/15/2009 0.0 - 1.0
SB007 X25SS0070001-D 1.0 HA 6/15/2009 0.0 - 1.0
SB008 X25SS0080001 1.0 HA 6/15/2009 0.0 - 1.0
SB009 X25SS0090001 1.0 HA 6/15/2009 0.0 - 1.0
SB010 X25SS0100001 1.0 HA 6/15/2009 0.0 - 1.0
SB011 X25SS0110001 1.0 HA 6/15/2009 0.0 - 1.0
SB012 X25SS0120001 1.0 HA 6/15/2009 0.0 - 1.0
SB013 X25SS0130001 1.0 HA 6/15/2009 0.0 - 1.0
SB014 X25SS0140001 1.0 HA 6/15/2009 0.0 - 1.0
SB015 X25SS0150001 1.0 HA 6/15/2009 0.0 - 1.0
SB016 X25SS0160001 1.0 HA 6/15/2009 0.0 - 1.0

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25

TABLE 3-6

BORING DATES, DEPTHS, METHODS, AND INTERVALS

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

SB017 X25SS0170001 1.0 HA 6/15/2009 0.0 - 1.0
SB018 X25SS0180001 1.0 HA 6/15/2009 0.0 - 1.0
SB019 X25SS0190001 1.0 HA 6/15/2009 0.0 - 1.0
SB020 X25SS0200001 1.0 HA 6/15/2009 0.0 - 1.0
SB021 X25SS0210001 1.0 HA 6/15/2009 0.0 - 1.0
SB021 X25SS0210001-D 1.0 HA 6/15/2009 0.0 - 1.0
SB022 X25SS0220001 1.0 HA 6/15/2009 0.0 - 1.0
SB023 X25SS0230001 1.0 HA 6/15/2009 0.0 - 1.0
SB024 X25SS0240001 1.0 HA 6/15/2009 0.0 - 1.0
SB025 X25SS0250001 1.0 HA 6/15/2009 0.0 - 1.0
SB026 X25SS0260001 1.0 HA 6/15/2009 0.0 - 1.0
SB027 X25SS0270001 1.0 HA 6/15/2009 0.0 - 1.0
SB028 X25SS0280001 1.0 HA 6/15/2009 0.0 - 1.0
SB029 X25SS0290001 1.0 HA 6/15/2009 0.0 - 1.0
SB030 X25SS0300001 1.0 HA 6/15/2009 0.0 - 1.0
SB031 X25SS0310001 1.0 HA 6/15/2009 0.0 - 1.0
SB032 X25SS0320001 1.0 HA 6/15/2009 0.0 - 1.0
SB033 X25SS0330001 1.0 HA 6/15/2009 0.0 - 1.0

SB034C X25SS034C0001 1.0 HA 6/15/2009 0.0 - 1.0

HA - hand auger
Notes:  

bgs - below ground surface.
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FIELD XRF AND FIXED-BASE LABORATORY LEAD SAMPLE CORRELATION
OLD SKEET AND TRAP RANGE (UXO 15)

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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SAMPLE
LOCATION

SAMPLE
ID

SAMPLE
DATE XRF (mg/kg)

FBL 
(mg/kg)

Predicted Lab 
Value

Range X15SS0010001 5/27/2009 47 NS 60.0
Range X15SS0020001 5/27/2009 41 NS 55.3
Range X15SS0030001 5/27/2009 30 NS 47.4
Range X15SS0040001 5/27/2009 189 NS 164.6
Range X15SS0050001 5/27/2009 368 252 297.1
Range X15SB0050102 6/2/2009 15 12.2 35.9
Range X15SS0060001 5/27/2009 119 NS 113.1
Range X15SS0070001 5/27/2009 469 220 372.3
Range X15SB0070102 6/2/2009 85 NS 88.1
Range X15SS0080001 5/27/2009 286 NS 236.4
Range X15SS0090001 5/27/2009 39 NS 53.6
Range X15SS0100001 5/27/2009 50 NS 62.0
Range X15SS0110001 5/27/2009 113 NS 108.6
Range X15SS0120001 5/27/2009 199 NS 172.5
Range X15SS0120001RE 5/27/2009 175 NS 154.7
Range X15SS0130001 5/27/2009 839 NS 645.6
Range X15SB0130102 6/2/2009 37 NS 52.1
Range X15SB0130102RE 6/2/2009 40 NS 54.4
Range X15SS0140001 5/27/2009 77 NS 82.2
Range X15SS0150001 5/27/2009 45 NS 58.5
Range X15SS0160001 5/27/2009 46 NS 58.8
Range X15SS0170001 5/27/2009 106 NS 103.4
Range X15SS0180001 5/27/2009 47 32 59.8
Range X15SS0190001 5/27/2009 35 NS 51.1
Range X15SS0200001 5/27/2009 69 NS 75.8
Range X15SS0210001 5/27/2009 59 NS 68.4
Range X15SS0220001 5/27/2009 77 NS 82.0
Range X15SS0230001 5/27/2009 102 NS 100.5
Range X15SS0240001 5/27/2009 31 NS 47.9
Range X15SS0250001 5/27/2009 194 NS 168.8Range X15SS0250001 5/27/2009 194 NS 168.8
Range X15SS0260001 5/27/2009 64 NS 72.6
Range X15SS0270001 5/28/2009 67 NS 74.6
Range X15SS0280001 5/27/2009 56 NS 66.2
Range X15SS0290001 5/27/2009 101 NS 100.0
Range X15SS0300001 5/27/2009 197 NS 170.5
Range X15SS0310001 5/28/2009 35 NS 50.7
Range X15SS0320001 5/28/2009 54 NS 65.0
Range X15SS0330001 5/27/2009 193 NS 167.6
Range X15SS0340001 5/28/2009 34 NS 50.4
Range X15SS0350001 5/28/2009 70 81.6 76.6
Range X15SS0360001 5/28/2009 43 NS 56.8
Range X15SS0370001 5/28/2009 248 203 208.3
Range X15SS0380001 5/28/2009 33 NS 49.4
Range X15SS0390001 5/28/2009 47 NS 60.0
Range X15SS0400001 5/28/2009 47 NS 60.0
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SAMPLE
LOCATION

SAMPLE
ID

SAMPLE
DATE XRF (mg/kg)

FBL 
(mg/kg)

Predicted Lab 
Value

Range X15SS0410001 5/28/2009 744 NS 575.8
Range X15SB0410102 6/2/2009 18 NS 38.3
Range X15SS0420001 5/28/2009 240 NS 202.4
Range X15SS0430001 5/28/2009 28 NS 45.7
Range X15SS0440001 5/28/2009 20 NS 40.0
Range X15SS0450001 5/28/2009 54 NS 64.7
Range X15SS0460001 5/28/2009 212 NS 182.1
Range X15SS0470001 5/28/2009 196 NS 170.0
Range X15SS0480001 5/28/2009 130 NS 121.4
Range X15SS0490001 5/28/2009 151 NS 137.0
Range X15SS0500001 5/28/2009 65 NS 73.3
Range X15SS0510001 5/27/2009 68 NS 75.6
Range X15SS0520001 5/27/2009 96 NS 96.3
Range X15SS0530001 5/27/2009 58 NS 68.2
Range X15SS0540001 5/27/2009 33 NS 49.2
Range X15SS0550001 5/27/2009 40 NS 54.6
Range X15SS0560001 5/27/2009 85 NS 88.1
Range X15SS0610001 6/2/2009 192 74.7 167.3
Range X15SS0620001 6/2/2009 160 NS 143.4
Range X15SS0630001 6/2/2009 272 NS 226.3
Range X15SS0640001 6/2/2009 1236 940 939.6
Range X15SB0640102 6/2/2009 16 NS 36.6
Range X15SS0650001 6/2/2009 70 NS 77.0
Range X15SS0660001 6/2/2009 118 33.3 112.6
Range X15SS0670001 6/2/2009 87 NS 89.4
Range X15SS0680001 6/2/2009 192 423 167.3
Range X15SS0690001 6/2/2009 76 NS 81.0
Range X15SS0700001 6/2/2009 810 754 624.4
Range X15SB0700102 6/2/2009 52 NS 63.7
Range X15SS0710001 6/2/2009 379 282 305.7Range X15SS0710001 6/2/2009 379 282 305.7
Range X15SS0710001-D 6/2/2009 379 187 305.7
Range X15SS0720001 6/2/2009 341 658 277.1
Range X15SS0730001 6/2/2009 490 335 387.6
Range X15SS0740001 6/2/2009 1260 NS 957.6
Range X15SS0750001 6/2/2009 130 NS 121.4
Range X15SS0760001 6/2/2009 553 238 434.0

Acronyms
NS = No Fixed Based Lab Sample
NA = No Regression Equation Available
FBL = Fixed Based Laboratory Sample

FBL = 25 + 0.74XRF
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SAMPLE 
LOCATION

SAMPLE
ID

SAMPLE
DATE

XRF (mg/kg) FBL (mg/kg) Predicted 
Lab Value

Berm #1 X14SS0100001 6/1/2009 58 NS 67.6
Berm #1 X14SS0110001 6/1/2009 43 NS 55.7
Berm #1 X14SS0120001 6/1/2009 22 NS 38.2
Berm #1 X14SS0130001 6/1/2009 20 NS 36.3
Berm #1 X14SS0140001 6/1/2009 15 NS 32.2
Berm #1 X14SS0150001 6/2/2009 19 NS 35.2
Berm #1 X14SS0160001 6/2/2009 16 NS 32.7
Berm #1 X14SS0170001 6/2/2009 20 NS 36.0
Berm #1 X14SS0180001 6/2/2009 12 NS 29.4
Berm #1 X14SS0190001 6/2/2009 16 NS 33.0
Berm #1 X14SS0200001 6/2/2009 18 NS 34.9
Berm #1 X14SS0210001 6/2/2009 23 NS 38.5
Berm #1 X14SS0220001 6/2/2009 29 9.6 43.5
Berm #1 X14SS0230001 6/2/2009 16 NS 33.0
Berm #1 X14SS0240001 6/2/2009 42 NS 54.6
Berm #1 X14SS0250001 6/2/2009 62 NS 71.2
Berm #1 X14SS0260001 6/2/2009 174 NS 164.1
Berm #1 X14SS0270001 6/2/2009 24 NS 39.6
Berm #1 X14SS0280001 6/2/2009 88 NS 92.7
Berm #1 X14SS0290001 6/2/2009 324 NS 288.6
Berm #1 X14SS0300001 6/2/2009 53 NS 64.0
Berm #1 X14SS0310001 6/2/2009 70 NS 77.5
Berm #1 X14SS0320001 6/2/2009 148 NS 142.8
Berm #1 X14SS0330001 6/2/2009 54 75.1 64.2
Berm #1 X14SS0340001 6/2/2009 234 NS 213.6
Berm #1 X14SS0350001 6/2/2009 540 543 468.2
Berm #1 X14SS0360001 6/2/2009 117 NS 116.8
Berm #1 X14SS0370001 6/2/2009 106 NS 108.0
Berm #1 X14SS0380001 6/2/2009 403 NS 354.5
Berm #1 X14SS0390001 6/2/2009 128 111 126.2
Berm #1 X14SS0400001 6/2/2009 202 NS 187.1
Berm #1 X14SS0410001 6/2/2009 318 NS 283.4
Berm #1 X14SS0420001 6/2/2009 85 NS 90.0
Berm #1 X14SS0430001 6/2/2009 389 373 342.6
Berm #1 X14SS0440001 6/2/2009 330 NS 293.6
Berm #2 X14SS0450001 6/3/2009 35 NS 48.5
Berm #2 X14SS0460001 6/3/2009 21 NS 37.4
Berm #2 X14SS0470001 6/3/2009 37 NS 50.4
Berm #2 X14SS0480001 6/3/2009 50 85.7 61.5
Berm #2 X14SS0490001 6/3/2009 29 NS 44.0
Berm #2 X14SS0500001 6/3/2009 211 NS 194.6
Berm #2 X14SS0510001 6/3/2009 545 NS 471.8
Berm #2 X14SS0520001 6/3/2009 65 NS 73.7
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Berm #2 X14SS0530001 6/3/2009 114 NS 114.6
Berm #2 X14SS0540001 6/3/2009 366 NS 323.2
Berm #2 X14SS0550001 6/3/2009 729 NS 624.5
Berm #2 X14SS0560001 6/3/2009 114 NS 114.6
Berm #2 X14SS0570001 6/3/2009 228 NS 208.9
Berm #2 X14SS0580001 6/3/2009 661 606 568.3
Berm #2 X14SS0590001 6/3/2009 145 NS 139.8
Berm #2 X14SS0600001 6/3/2009 714 NS 612.0
Berm #2 X14SS0610001 6/3/2009 138 NS 134.5
Berm #2 X14SS0620001 6/3/2009 286 278 257.4
Berm #2 X14SS0630001 6/3/2009 173 188 163.0
Berm #2 X14SS0640001 6/3/2009 489 NS 425.3
Berm #2 X14SS0650001 6/3/2009 224 NS 205.9
Berm #2 X14SS0660001 6/3/2009 784 NS 670.1
Berm #2 X14SS0670001 6/3/2009 163 NS 155.0
Berm #2 X14SS0680001 6/3/2009 156 NS 149.5
Berm #2 X14SS0690001 6/3/2009 613 NS 528.2
Berm #2 X14SS0700001 6/3/2009 602 NS 519.6
Berm #2 X14SS0710001 6/3/2009 169 NS 159.7
Berm #2 X14SS0720001 6/3/2009 456 283 398.5
Berm #2 X14SS0730001 6/3/2009 544 NS 471.2
Berm #2 X14SS0740001 6/3/2009 220 NS 202.3
Berm #2 X14SS0750001 6/3/2009 455 NS 397.1
Berm #2 X14SS0760001 6/3/2009 138 NS 134.0
Berm #2 X14SS0770001 6/3/2009 79 NS 85.0
Berm #2 X14SS0780001 6/3/2009 401 NS 352.5
Berm #2 X14SS0790001 6/3/2009 291 NS 261.0
Hillside X14SS0800001 6/4/2009 451 NS 393.8
Hillside X14SS0810001 6/4/2009 5151 NS NA
Hillside X14SS0820001 6/4/2009 2330 NS NA
Hillside X14SS0830001 6/4/2009 323 NS 287.8
Hillside X14SS0840001 6/4/2009 8972 NS NA
Hillside X14SB0840102 6/16/2009 358 6620  J 316.6
Hillside X14SB0840102-D 6/16/2009 358 3590  J 316.6
Hillside X14SS0850001 6/4/2009 175 NS 165.0
Hillside X14SS0860001 6/4/2009 599 NS 516.6
Hillside X14SS0870001 6/4/2009 279 108 251.3
Hillside X14SS0880001 6/4/2009 188 NS 175.5
Hillside X14SS0890001 6/4/2009 1246 NS NA
Hillside X14SS0900001 6/4/2009 1187 NS NA
Hillside X14SS0910001 6/4/2009 594 NS 512.7
Hillside X14SS0920001 6/4/2009 709 NS 607.9
Hillside X14SS0930001 6/4/2009 265 NS 239.7



TABLE 3-8

FIELD XRF AND FIXED-BASE LABORATORY LEAD SAMPLE CORRELATION
MARINE RIFLE RANGE (UXO 14)

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 3 OF 4

SAMPLE 
LOCATION

SAMPLE
ID

SAMPLE
DATE

XRF (mg/kg) FBL (mg/kg) Predicted 
Lab Value

Hillside X14SS0940001 6/4/2009 337 293 299.4
Hillside X14SS0950001 6/4/2009 2106 NS NA
Hillside X14SS0960001 6/4/2009 245 NS 223.3
Hillside X14SS0970001 6/4/2009 50 NS 60.9
Hillside X14SS0980001 6/4/2009 1339 NS NA
Hillside X14SS0990001 6/4/2009 3361 NS NA
Hillside X14SS1000001 6/4/2009 23 NS 39.1
Hillside X14SS1010001 6/4/2009 11341 NS NA
Hillside X14SS1020001 6/4/2009 19878 NS NA
Hillside X14SB1020102 6/16/2009 8931 NS NA
Hillside X14SB1020203 6/17/2009 2402 1220 NA
Hillside X14SS1030001 6/4/2009 454 NS 396.8
Hillside X14SS1040001 6/4/2009 1669 NS NA
Hillside X14SS1050001 6/4/2009 655 NS 563.1
Hillside X14SS1060001 6/4/2009 491 NS 427.0
Hillside X14SS1070001 6/4/2009 2732 NS NA
Hillside X14SS1080001 6/4/2009 54 31.3 64.8
Hillside X14SS1090001 6/4/2009 3208 NS NA
Hillside X14SS1100001 6/4/2009 9119 NS NA
Hillside X14SS1110001 6/4/2009 11536 NS NA
Hillside X14SB1110102 6/16/2009 1843 2640 NA
Hillside X14SS1120001 6/4/2009 7110 NS NA
Hillside X14SS1130001 6/4/2009 9883 NS NA
Hillside X14SS1140001 6/4/2009 2786 NS NA
Hillside X14SS1150001 6/4/2009 1629 NS NA
Hillside X14SS1160001 6/4/2009 686 NS NA
Hillside X14SS1170001 6/4/2009 849 618 724.1
Hillside X14SS1180001 6/4/2009 641 NS 552.0
Hillside X14SS1190001 6/4/2009 460 NS 401.8
Hillside X14SS1200001 6/4/2009 288 741  J 258.5
Hillside X14SS1210001 6/4/2009 764 NS 654.1
Hillside X14SS1220001 6/4/2009 76 NS 82.5
Hillside X14SS1230001 6/4/2009 106 NS 108.0
Hillside X14SS1240001 6/4/2009 73 NS 80.0
Hillside X14SS1250001 6/9/2009 909 NS 774.4
Hillside X14SS1260001 6/9/2009 512 476 444.9
Hillside X14SS1270001 6/9/2009 984 NS 836.4
Hillside X14SS1280001 6/9/2009 2824 NS 2363.3
Hillside X14SS1290001 6/9/2009 1183 NS 1001.3
Hillside X14SS1300001 6/16/2009 29 44.7 43.5
Hillside X14SS1310001 6/16/2009 122 120 121.0
Hillside X14SS1320001 6/16/2009 110 17.9 110.7
Hillside X14SS1330001 6/16/2009 37 NS 50.1
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Hillside X14SS1340001 6/16/2009 1097 904 930.5
Hillside X14SS1350001 6/16/2009 80 45.1 86.1
Hillside X14SS1360001 6/16/2009 53 NS 64.0
Hillside X14SS1370001 6/16/2009 56 NS 66.5
Hillside X14SS1380001 6/16/2009 161 137 153.1
Hillside X14SS1390001 6/16/2009 328 280 292.2
Hillside X14SS1400001 6/16/2009 1031 676 875.4
Hillside X14SS1410001 6/16/2009 351 405 311.3
Hillside X14SS1420001 6/17/2009 19 11.0  B 35.7
Hillside X14SS1430001 6/17/2009 290 166 260.1

Acronyms
NS = No Fixed Based Lab Sample
NA = No Regression Equation Available
FBL = Fixed Based Laboratory Sample

FBL = 19.7 + 0.83XRF
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Mid-range X17SB0010004 6/11/2009 4 9.1
Mid-range X17SB0010408 6/11/2009 12 NS
Mid-range X17SB0010810 6/11/2009 0 NS
Mid-range X17SB0020004 6/11/2009 4 NS
Mid-range X17SB0020406 6/11/2009 85 8.1
Mid-range X17SB0020608 6/11/2009 0 NS
Mid-range X17SB0020810 6/11/2009 13 NS
Mid-range X17SB0030004 6/11/2009 16 NS
Mid-range X17SB0030406 6/11/2009 85 NS
Mid-range X17SB0030608 6/11/2009 126 68.2
Mid-range X17SB0030810 6/11/2009 8 NS
Mid-range X17SB0040004 6/11/2009 2171 589
Mid-range X17SB0040406 6/11/2009 371 NS
Mid-range X17SB0040608 6/11/2009 0 8.9
Mid-range X17SB0040810 6/11/2009 156 NS
Mid-range X17SB0050004 6/11/2009 942 620
Mid-range X17SB0050406 6/11/2009 37 NS
Mid-range X17SB0050608 6/11/2009 350 NS
Mid-range X17SB0050810 6/11/2009 41 32.4
Mid-range X17SB0060004 6/11/2009 230 NS
Mid-range X17SB0060406 6/11/2009 191 132
Mid-range X17SB0060608 6/11/2009 5 NS
Mid-range X17SB0060810 6/11/2009 55 NS
Mid-range X17SB0070004 6/11/2009 4 8.2
Mid-range X17SB0070406 6/11/2009 24 NS
Mid-range X17SB0070608 6/11/2009 0 NS
Mid-range X17SB0070810 6/11/2009 7 NS
Firing Line X17SS008C0001 6/11/2009 96 21g
Firing Line X17SS009C0001 6/11/2009 73 38.7
Firing Line X17SS010C0001 6/11/2009 156 200
Low-range X17SS0110001 6/11/2009 405 NS
Low-range X17SB0110102 6/14/2009 102 82.1
Low-range X17SS0120001 6/11/2009 10 NS
Low-range X17SS0130001 6/11/2009 3247 NS
Low-range X17SB0130102 6/14/2009 31 39.2
Low-range X17SS0140001 6/11/2009 2501 706
Low-range X17SB0140102 6/14/2009 41 77.6
Low-range X17SS0150001 6/11/2009 18 NS
Low-range X17SS0160001 6/11/2009 14 12.2  B
Low-range X17SS0170001 6/11/2009 10 NS
High-range X17SS0180001 6/11/2009 7 NS
High-range X17SS0190001 6/11/2009 36 39.4
High-range X17SS0200001 6/11/2009 39 NS



TABLE 3-9

FIELD XRF AND FIXED-BASE LABORATORY LEAD SAMPLE RESULTS
SMALL ARMS RANGE (UXO 14)

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 2 OF 2

SAMPLE 
LOCATION

SAMPLE
ID

SAMPLE
DATE

XRF 
(mg/kg)

FBL 
(mg/kg)

High-range X17SS0210001 6/11/2009 31 NS
High-range X17SS0220001 6/11/2009 26 7.0  B
High-range X17SS0220001-D 6/11/2009 26 7.2
High-range X17SS0230001 6/11/2009 0 NS
High-range X17SS0240001 6/11/2009 11 10.3  B
Low-range X17SS0250001 6/12/2009 732 479
Low-range X17SB0250102 6/14/2009 127 87.5
Low-range X17SS0260001 6/12/2009 95 NS
Low-range X17SS0270001 6/12/2009 129 645
Low-range X17SS0280001 6/12/2009 39 38.9
Low-range X17SS0290001 6/14/2009 256 NS
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SAMPLE
LOCATION

SAMPLE
ID

SAMPLE
DATE AVG

LAB 
RESULT

Range X16SS0010001 6/13/2009 20 NS
Range X16SS0020001 6/13/2009 16 NS
Range X16SS0030001 6/13/2009 17 13.5
Range X16SS0040001 6/13/2009 76 NS
Range X16SS0050001 6/13/2009 20 NS
Range X16SS0060001 6/13/2009 16 NS
Range X16SS0070001 6/13/2009 75 NS
Range X16SS0080001 6/13/2009 975 616
Range X16SS0090001 6/13/2009 20 NS
Range X16SS0100001 6/13/2009 47 NS
Range X16SS0110001 6/13/2009 43 NS
Range X16SS0120001 6/13/2009 185 NS
Range X16SS0130001 6/13/2009 28 38.8
Range X16SS0140001 6/13/2009 22 NS
Range X16SS0150001 6/13/2009 24 NS
Range X16SS0160001 6/13/2009 84 NS
Range X16SS0170001 6/13/2009 58 51.4
Range X16SS0180001 6/13/2009 24 NS
Range X16SS0190001 6/13/2009 22 NS
Range X16SS0200001 6/13/2009 58 51.9
Range X16SS0210001 6/13/2009 106 NS
Range X16SS0220001 6/13/2009 25 NS
Range X16SS0230001 6/13/2009 27 NS
Range X16SS0240001 6/13/2009 23 NS
Range X16SS0250001 6/13/2009 156 159  J
Range X16SS0260001 6/13/2009 21 NS
Range X16SS0270001 6/13/2009 22 NS
Range X16SS0280001 6/13/2009 14 NSg
Range X16SS0290001 6/13/2009 126 NS
Range X16SS0300001 6/13/2009 24 NS
Range X16SS0310001 6/13/2009 214 NS
Range X16SS0320001 6/13/2009 27 13.9
Range X16SS0320001-D 6/13/2009 27 13
Range X16SS0330001 6/13/2009 12 NS
Range X16SS0340001 6/13/2009 19 NS
Range X16SS0350001 6/13/2009 14 NS
Range X16SS0360001 6/13/2009 41 NS
Range X16SS0370001 6/13/2009 71 NS
Range X16SS0380001 6/13/2009 26 NS
Range X16SS0390001 6/13/2009 21 NS
Range X16SS0400001 6/13/2009 50 NS
Range X16SS0410001 6/13/2009 34 NS
Range X16SS0420001 6/13/2009 68 12.1
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Range X16SS0430001 6/13/2009 39 NS
Range X16SS0440001 6/13/2009 32 NS
Range X16SS0450001 6/13/2009 27 NS
Range X16SS0460001 6/13/2009 22 NS
Range X16SS0470001 6/13/2009 32 NS
Range X16SS0480001 6/13/2009 95 NS
Range X16SS0490001 6/13/2009 64 NS
Range X16SS0500001 6/13/2009 37 NS
Range X16SS0510001 6/13/2009 22 NS
Range X16SS0520001 6/14/2009 31 NS
Range X16SS0530001 6/14/2009 37 NS
Range X16SS0540001 6/14/2009 195 35
Range X16SS0550001 6/14/2009 48 NS
Range X16SS0560001 6/14/2009 50 NS
Range X16SS0570001 6/14/2009 26 22.3
Range X16SS0580001 6/14/2009 43 NS
Range X16SS0590001 6/14/2009 31 NS
Range X16SS0600001 6/14/2009 23 NS
Range X16SS0610001 6/14/2009 150 23.5
Range X16SS0620001 6/14/2009 22 NS
Range X16SS0630001 6/14/2009 20 NS
Range X16SS0640001 6/14/2009 18 NS
Range X16SS0650001 6/14/2009 83 NS
Range X16SS0660001 6/14/2009 31 NS
Range X16SS0670001 6/14/2009 61 NS
Range X16SS0680001
Range X16SS0690001 6/14/2009 78 NS
Range X16SS0700001 6/14/2009 28 NS

SAMPLE NOT COLLECTED

g
Range X16SS0710001 6/14/2009 24 NS
Range X16SS0720001 6/14/2009 18 NS
Range X16SS0730001 6/14/2009 43 40.1
Range X16SS0740001 6/14/2009 59 NS
Range X16SS0750001 6/14/2009 24 NS
Range X16SS0760001 6/14/2009 29 NS
Range X16SS0770001 6/14/2009 15 NS
Range X16SS0780001 6/14/2009 17 NS
Range X16SS0790001 6/14/2009 267 267
Firing Point X16SS080C0001 6/14/2009 21 9.1
Firing Point X16SS081C0001 6/14/2009 73 48.7
Range X16SS0820001 6/16/2009 135 NS
Range X16SS0830001 6/16/2009 407 NS
Range X16SS0840001 6/16/2009 409 NS
Range X16SS0850001 6/16/2009 159 NS
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RESULT

Range X16SS0860001 6/16/2009 87 NS
Range X16SS0870001 6/16/2009 375 90.2
Range X16SS0880001 6/17/2009 79 NS
Range X16SS0890001 6/17/2009 123 NS
Range X16SS0900001 6/17/2009 261 38.8
Range X16SS0900001-D 6/17/2009 261 338  J
Range X16SS0910001 6/17/2009 20 12.6
Range X16SS0920001 6/17/2009 17 143
Range X16SS0930001 6/17/2009 16 14.7
Range X16SS0940001 6/17/2009 13 6.7
Range X16SS0950001 6/17/2009 26 19.2
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LOCATION

SAMPLE
ID

SAMPLE
DATE

XRF (mg/kg) FBL 
(mg/kg)

Predicted Lab 
Value

Range X25SS0010001 6/15/2009 0 6.3 1.5
Range X25SS0020001 6/15/2009 13 NS 13.8
Range X25SS0030001 6/15/2009 8 NS 9.6
Range X25SS0040001 6/15/2009 30 19.5 30.3
Range X25SS0050001 6/15/2009 22 NS 22.8
Range X25SS0060001 6/15/2009 8 NS 9.6
Range X25SS0070001 6/15/2009 32 43.5 32.5
Range X25SS0070001-D 6/15/2009 32 34.5 32.5
Range X25SS0080001 6/15/2009 95 91.4 93.3
Range X25SS0090001 6/15/2009 12 NS 13.5
Range X25SS0100001 6/15/2009 159 84.0  J 155.4
Range X25SS0110001 6/15/2009 41 NS 41.3
Range X25SS0120001 6/15/2009 22 NS 22.5
Range X25SS0130001 6/15/2009 12 19.8  J 13.5
Range X25SS0140001 6/15/2009 11 NS 12.2
Range X25SS0150001 6/15/2009 36 NS 36.7
Range X25SS0160001 6/15/2009 65 88.6 64.2
Range X25SS0170001 6/15/2009 78 NS 77.5
Range X25SS0180001 6/15/2009 1676 529 1016.3
Range X25SS0190001 6/15/2009 2775 1060 1884.3
Rangeg X25SS0200001 6/15/2009 3877 3450 2754.8
Range X25SS0210001 6/15/2009 178 131 173.8
Range X25SS0210001-D 6/15/2009 178 127 173.8
Range X25SS0220001 6/15/2009 60 62.6 59.7
Range X25SS0230001 6/15/2009 538 546 117.3
Range X25SS0240001 6/15/2009 836 522 352.2
Range X25SS0250001 6/15/2009 48 34.2 48.1
Range X25SS0260001 6/15/2009 37 NS 37.1
Range X25SS0270001 6/15/2009 14 NS 15.4
Range X25SS0280001 6/15/2009 25 17.9 26.1
Range X25SS0290001 6/15/2009 48 NS 48.1
Range X25SS0300001 6/15/2009 65 50.3 64.2
Range X25SS0310001 6/15/2009 565 142 138.4
Range X25SS0320001 6/15/2009 49 60.2 49.0
Range X25SS0330001 6/15/2009 40 31.1 40.6
Firing Line X25SS034C0001 6/15/2009 0 9.4 1.5

Acronyms
NS = No Fixed Based Lab Sample
NA = No Regression Equation Available
FBL = Fixed Based Laboratory Sample

FBL = 1.49 + 0.97XRF (XRF is less than 200)
FBL = -308 + 0.79XRF (XRF is greater than 500)



�) �)

!>

!>

!> !> !>
!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>
!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>
!>

!>

!>

!>

!>
!>

!>

!>

!>
!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>
!>

!>
!>

!>
!>

!>

!>
!>!>

!>

!>

!>
!>

Archer Avenue

Potomac River

Mattawoman Creek

X15-070-0102

X15-064-0102

X15-068

X15-067

X15-065X15-066
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4.0  OLD SKEET AND TRAP RANGE  – UXO 15 

4.1 SITE BACKGROUND 

4.1.1 Historical Information 

The Old Skeet and Trap Range is located in the north-central portion of Stump Neck Annex, north of 

Archer Avenue along the Potomac River.  The eastern and western boundaries of the range consist of 

open fields, which are manicured.  The area is currently used as a helicopter pad and for recreation.  The 

Old Skeet and Trap Range comprises 29.33 acres and was reportedly used for small arms recreational 

activities.  Firing may have occurred into the Potomac River.  Through interviews, it was determined that 

the range was in use for approximately 25 years and closed in June 1991.  The Old Skeet and Trap 

Range was identified on an April 1972 aerial photograph of Stump Neck Annex.  The range does not 

appear on a previous aerial photograph dated September 1967.  Therefore, the Old Skeet and Trap 

Range was constructed between 1967 and 1972.  The Old Skeet and Trap Range lies on what was 

initially identified as Solid Waste Management Unit (SWMU) #20, Disposal Area 2, in the RCRA 

Corrective Action Plan (CAP), a SWMU for which no further action was recommended.  However, this 

investigation took place while the range was still active.  In 1992, the range was again added to the 

RCRA program as SWMU #28. At this time, the Old Skeet and Trap Range was inactive, and it was 

determined that lead shot still remained on the ground and in the Potomac River. The Old Skeet and Trap 

Range is overlapped by the firing fan from the Valley located at NSF-IH, Main Installation. 

 

4.1.2 Munitions Used 

The data collection team was unable to locate specific records of the types and quantities of small arms 

ammunition used at the Old Skeet and Trap Range.  However, an inventory listing from the Potomac 

River Gun Club for 1979 revealed the following on hand for resale: .410-, 28-, 20-, and 12-gauge shells; 

clay targets; 5-pound containers of bulk smokeless powder; and shot.  These items would be consistent 

with munitions normally associated with a skeet and trap range.  No evidence of ordnance was found at 

the range during the visual survey.  Based on the information obtained during the data collection process, 

the Old Skeet and Trap Range is not suspected to contain chemical warfare material (CWM)-filled 

munitions, electrically fused munitions, or depleted uranium (DU)-associated munitions.  The munitions 

used and/or stored at the facility and the associated chemical constituents are listed in Table 4-1. 

 

011009/P 4-1 CTO 423 
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4.1.3 Munitions Constituents 

For shotgun ammunition and clay targets, the primary MC of concern include lead from shot and PAHs 

from pitch tar used in clay pigeons.  Other associated MC less likely to be of concern may include 

antimony, arsenic, and lead styphnate/lead azide.  These MC components are not consumed when the 

munitions items function as they are designed.  Therefore, these MC may exist at the Old Skeet and Trap 

Range. NG from unburned propellants and lead from primers are suspected at the firing points. 

 

4.2 SITE FIELDWORK  

4.2.1 Site Field Activities  

Soil sample locations were selected based on a bias towards areas that were believed to be most likely 

contaminated by past operations at the site.  The total area of the site is 29.33 acres as indicated in 

Table 3-1.  The site is divided into the Range Area, Open Water Area, and the Near Shore Area.  The 

range portion of the study area covers approximately 4.4 acres.  The Open Water portion of the study 

area covers approximately 18 acres.  The Near Shore portion of the study area covers approximately 

750 linear feet.  See Figure 3-1 for all sample locations.  Prior to initiating sample collection, all sample 

locations were marked by colored pin flags bearing the sample location ID number.  Proposed sample 

locations identified in the approved WP were located by GPS and by measurements from stationary 

objects (e.g., roadways, existing buildings).  All sample locations were the same ones proposed in the 

approved WP. 

 

4.2.2 Work Plan Deviations 

There were no deviations from the work plan. 

 

4.2.3 Field Data Collection 

A total of 83 soil samples and 34 sediment samples were collected during the SI at the OSTR.  All surface 

soil samples collected were from the depth of 0 to 1 foot.  Five subsurface soil samples were collected 

from a depth of 1 to 2 feet bgs.  Four composite samples were collected along the firing lines in ten 

aliquots each.  Eighty-three samples underwent field XRF analysis for lead, and 18 soil and 5 sediment 

samples were selected for metals analysis at the FBL.  Two soil and three sediment samples were 

selected for PAH analysis.  Two soil and two sediment samples were selected for TOC analysis.  Two soil 

composite samples were selected for NG analysis.  Soil samples were collected using a hand auger in 
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accordance with SOP-05.  See Figure 3-1 for all sampling locations.  A summary of the sample collection 

methods used is shown in Table 3-2. Soil sample log sheets are included in Appendix A of this document. 

 

Sediment samples were collected in accordance with SOP-08.  The nine Near Shore sediment samples 

were collected using disposable plastic trowels.  The 25 Open Water sediment samples were collected 

using ponar dredge from a boat. 

 

4.3 SITE INSPECTION DATA COLLECTION RESULTS 

4.3.1 MC Sampling Results 

All soil and sediment samples collected were compared to the PALs and background sampling results, 

and a statistical evaluation was done to compare the background data with the site sampling results.  The 

summary table of the site background screening is presented as Tables 4-2a through 4-2d.  The 

statistical summary and calculations are presented in Appendix G.  The MC analytical results are 

presented in Appendix C, and the data validation reports are presented in Appendix D. Table 4-3 

summarizes the results as compared to the calculated screening values for metals.  The PAL was the 

reference limit, unless the background and screening calculations exceeded this value.  In Table 4-3, if a 

parameter had an exceedance at any sampling point, the parameter is highlighted; individual sample 

exceedances are also highlighted.  Figure 4-1 illustrates the metals exceedances in soil at the Old Skeet 

and Trap Range. Based on screening calculations, the arsenic screening level was adjusted to 9.7 mg/kg.  

All other values used were the PAL limits for the direct contact residential values for soil.  The antimony 

PAL was exceeded at 10 discrete surface soil sampling locations and 2 composite surface soil sampling 

locations (firing line locations).  The lead PAL was exceeded at 10 discrete surface soil sampling 

locations, including both the XRF and FBL results.  The zinc PAL was exceeded at two composite and 

one discrete surface soil sampling locations.   

 

The PAL limits were the reference limits for the sediment samples.  Sediment samples were collected 

from depths of 0 to 0.5 foot bgs.  Table 4-4 presents the sediment sampling results.  In Table 4-4, if a 

parameter had an exceedance at any sampling point, the parameter is highlighted; individual sample 

exceedances are also highlighted.  Figure 4-1 illustrates the metals exceedances in sediment at the Old 

Skeet and Trap Range.  The arsenic PAL was exceeded at six sediment sampling locations.  The zinc 

PAL was exceeded at one sediment sampling location.   

 

Because of the presence of clay targets, selected soil samples were analyzed for PAHs.  The PAHs are 

associated with the fragments of the clay pigeons used as targets on the skeet range.  A pitch tar 
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containing PAHs was used in the manufacture of the clay pigeons to help bind the clay particles.  

Table 4-5 presents the PAH results and the calculated benzo(a)pyrene (BaP) equivalents.  The calculated 

screening value is 1500 µg/kg.  A description of the BaP equivalents follows. 

 

The USEPA has identified 7 PAHs as potentially carcinogenic: benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene and 

indeno(1,2,3-cd)pyrene.  Of these PAHs, benzo(a)pyrene has been subjected to the most toxicological 

study and the USEPA has used the toxicological data to establish quantitative toxicological parameters 

(cancer slope factors and inhalation unit risks) for benzo(a)pyrene.  All seven of these PAHs have a 

similar chemical structure and similar chemical properties.  For example, these PAHs have relatively low 

solubilities in water, have low potential to volatilize into the air, and have a propensity for adsorbing to soil 

rather than dissolving in water once they are in the environment.  Laboratory studies suggest that these 

chemicals act similarly from the perspective of carcinogenicity, and that the carcinogenic potency of the 

individual PAHs can be evaluated with reference to the carcinogenic potency of benzo(a)pyrene. 

Therefore, USEPA has developed a toxicity equivalency factor (TEF) for each potentially carcinogenic 

PAH that can be used to convert the concentration of that PAH to an equivalent concentration of 

benzo(a)pyrene.  Since benzo(a)pyrene is often abbreviated BaP, this process is known as determining 

the BaP equivalent concentration.  

 

The TEFs for the seven potentially carcinogenic PAHs are given in the table below. 

 

PAH Toxicity Equivalency Factor (TEF) 
Benzo(a)pyrene   1.0 
Benz(a)anthracene   0.1 
Benzo(b)fluoranthene   0.1 
Benzo(k)fluoranthene   0.01 
Chrysene 0.001 
Dibenzo(a,h)anthracene   1.0 
Indeno(1,2,3-cd)pyrene   0.1 

 

The BaP equivalent concentration was calculated for each sample using the following four-step process.  

First, for any potentially carcinogenic PAH that was not detected, half the reporting limit was used as the 

concentration for that PAH.  Second, the concentration of each potentially carcinogenic PAH was 

multiplied by its TEF to calculate its BaP equivalent concentration.  Third, the BaP equivalent 

concentrations for all potentially carcinogenic PAHs were summed to give the total BaP equivalent 

concentration.  Fourth, if no potentially carcinogenic PAHs were detected in a sample, the reporting limit 

for benzo(a)pyrene was used as the total BaP equivalent concentration. 
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Table 4-5 presents the concentrations of potentially carcinogenic PAHs in each discrete surface soil 

sample submitted for analysis of PAHs.  This table also provides the TEFs and the resulting total BaP 

equivalent concentration for each sample.  In Table 4-5, the total BaP equivalent concentrations are 

compared to risk-based screening levels for BaP for direct contact exposures to soil (i.e., incidental 

ingestion, dermal contact and inhalation of constituents emitted from soil to the air).  The risk-based 

screening level for residential exposures to BaP in soil is 15 µg/kg.  This value comes from the USEPA 

Regional Screening Level tables and corresponds to a risk level of 10-6.  As discussed in Section 3, a risk 

level of 10-4 is used as the point of departure for evaluating total cancer risks in this assessment.  

Consequently, a residential risk-based screening level corresponding to a risk level of 10-4, 1,500 µg/kg, 

was used to evaluate the total BaP equivalent concentrations in Table 4-5.  Of the 18 samples, 12 had 

total BaP equivalent concentrations that exceeded the residential risk-based screening level of 

1,500 µg/kg.  To evaluate future nonresidential uses of the site, Table 4-5 presents a comparison of the 

total BaP equivalent concentrations to the non-residential risk-based screening level of 21,000 µg/kg 

(corresponding to a risk level of 10-4).  Five of the 18 samples had total BaP equivalent concentrations 

that exceeded the non-residential risk-based screening level of 21,000 µg/kg. 

 

The BAP equivalents were exceeded at 12 locations for the discrete surface soil samples.  The BAP 

equivalents are illustrated on Figure 4-2.  The presence of clay target remains was observed and the 

locations were noted in the boring logs.  Sampling locations where clay targets were present  and BAP 

equivalents exceeded the 1,500 µg/kg screening level are color-coded red. Sampling locations where clay 

targets were present but the BAP equivalents screening level was not exceeded are highlighted green.  In 

all but one soil sample location where clay target remains were present, PAHs exceeded the 1,500 µg/kg 

screening criteria.  PAHs were not exceeded at soil sample locations where clay target remains were not 

present. 

 

Lead was the primary COC for the investigation and all the screening data were based on XRF lead 

results.  Approximately 20 percent of the XRF screened data were shipped to a FBL for lead analysis, 

along with other parameters determined on a site by site basis.  The XRF and FBL data were plotted on 

Figure 4-3 using the direct contact residential soil screening value of 400 mg/kg.  The values are color 

coded green for  less than 400 mg/kg, yellow for 400 to 800 mg/kg, and red for  greater than 800 mg/kg.  

FBL data superceded XRF data when present.  The correlation between the XRF and FBL values was 

statistically acceptable; subsequently, the predicted lab values were used in place of the XRF values.  

Figure 4-3 shows the two sample points east of the eastern trap house that exceeded 400 mg/kg, and the 

three sample points west of the western trap house that exceeded 400 mg/kg. The Human Health Risk 

Screening Evaluation is discussed in Section 4.5.  
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Ecological screening values were 11 mg/kg for wildlife exposure to lead in soil, 120 mg/kg for plant 

exposure to lead in soil, and 1,700 mg/kg for soil invertebrates exposure to lead in soil.  There were some 

exceedances of the 120 mg/kg for plant exposure, both east and west of the former trap house locations.  

There were no exceedances of the 1,700 mg/kg for soil invertebrates.  The Eco Screening levels for lead 

in soil are illustrated on Figure 4-4. 

 

Conservative ecological screening values were 30.2 mg/kg for benthic invertebrates exposure to lead in 

sediment, and a less conservative value of 112 mg/kg for benthic invertebrates exposure to lead in 

sediment.  There was only one exceedance of the conservative 30.2 mg/kg for benthic invertebrates 

exposure.  This was a sediment sample location approximately 500 feet offshore due north of the trap 

houses.  The Eco Screening levels for lead in sediment are illustrated on Figure 4-5.  The Ecological Risk 

Screening Evaluation is discussed in Section 4.6. 

 

4.4 DATA PRESENTATION/DATA USABILITY  

4.4.1 Data Quality Review of Samples at Old Skeet and Trap Range 

This section summarizes the results of the data review processes used to determine whether analytical 

laboratory data collected during the sampling field effort for the Old Skeet and Trap Range were of 

acceptable quality for use in decision-making.  The review began with data validation.  The DQOs 

presented in the Munitions Response Program Site Inspections at Five Small Arms/Skeet Ranges QAPP 

(April 2009) were maintained through the course of the sampling event.  The Worksheets #19 and #15 of 

the QAPP present the analytical methods and compounds analyzed.   

 

Appendix D, Table 1 presents all the qualified data and the reason for the data qualification.  The 

rejection of data was not necessary for samples collected at the Old Skeet and Trap Range and all data 

are considered valid for their intended purpose.  

 

4.4.1.1 Data Quality Review 

Some of the DQIs are generated from analysis of field samples (e.g., field duplicates) and some are 

generated from the analysis of laboratory samples (e.g., laboratory duplicates).  Individually, field and 

laboratory DQIs provide measures of the performance of the respective investigative operations (field or 

laboratory).  If individual QC results were acceptable, there was no assignment of validation flags to an 

analytical result; otherwise, there was assignment of a flag indicating the type of QC deficiency to the 

result.  
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4.4.1.2 Completeness 

The sample collection and laboratory analytical completeness were 100%.  

  

4.4.1.3 Sensitivity 

The project quantitation limit goals (PQLGs) are listed in Worksheet #15 in the QAPP (April 2009).  

Analytical sensitivity was generally satisfactory to meet DQOs presented in the QAPP.  However, at the 

inception of the project, the laboratory could not meet several of the PQLGs.  Worksheet #15 highlights 

the exceedances of the PQLGs. 

 

The amount of sample volume collected also affects the ability of the laboratory to achieve the desired 

PQLGs.  Laboratory or field blank contamination can also elevate a result above the PQLGs, resulting in 

samples being qualified as non-detected.  There are instances where the non-detected sample results 

exceed the PQLGs either because of the laboratory’s inability to meet the PQLG or because of elevated 

detection limits because of blank contamination.  Because of the large quantity of data collected and the 

limited number of individual chemicals driving risk, the elevated detection limits did not have a significant 

impact on the assessment of risk and no impact or presence or absence determinations. 

 

4.4.1.4 Accuracy 

Appendix D, Table 1 shows that several results were qualified because of matrix spike, LCS, surrogate, 

holding time, or calibration noncompliances.  The noncompliances in general do not show any directional 

bias with the data except for the following cases.  Antimony and copper had matrix recoveries less than 

the laboratory quality control limit but greater than 30% indicating a slight low bias.  Two samples 

analyzed for PAHs had low surrogate recoveries and were extracted outside of the hold time.  The 

sample were re-extracted outside of the extraction hold time because of the low surrogate recoveries.  

These outliers are not indicative of the PAHs in general and is likely due to sample matrix effect and not 

laboratory error.  Overall, the laboratory accuracy was acceptable and no data were rejected.  There were 

no quality control deficiencies noted for field accuracy. 

 

4.4.1.5 Field and Laboratory Precision 

Laboratory duplicate imprecision resulted in the qualification of several antimony results. Despite the data 

qualifications the data are acceptable for use in risk screening.  Field duplicate precision was acceptable. 
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4.4.1.6 Comparability 

No comparability issues were noted during the data validation process. 

 

4.4.1.7 Representativeness 

The QAPP (April 2009) and the use of standardized sampling, sample handling, sample analysis, and 

data reporting procedures were designed so that the final data would be accurate representations of 

actual site conditions.  Based on field logs indicating the conditions during sample collection and 

laboratory audits all reported data are adequately representative of site conditions and intended 

populations. 

 

4.5 HUMAN HEALTH RISK SCREENING EVALUATION 

The purpose of the human health risk screening evaluation is to conservatively estimate risks posed to 

potential human receptors from chemicals present at the Old Skeet and Trap Range.  The human health 

risk screening followed the steps described in Section 3.3, which presented the general methodology for 

the human health risk screening.  These steps are: 

 

• Identification of COPCs 

• Exposure Assessment  

• Risk Characterization 

• Uncertainty Analysis 

 

4.5.1 Identification of Chemicals of Potential Concern 

4.5.1.1 Chemicals of Potential Concern in Soil 

Human health COPCs in soil were identified using the following considerations: 

 

• Occurrence and distribution of chemicals in the environmental media 

• Chemical toxicity 

• Occurrence of chemical in background samples 

 

Soil samples in the Old Skeet and Trap Range were divided into three areas of interest for the risk 

screening evaluation:  
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• Composite surface soil samples collected from the firing lines 

• Discrete surface soil samples 

• Discrete subsurface soil samples 

 

A soil sample was classified as a surface sample if its sampling interval begins at the surface.  TtNUS 

classifies any soil sample whose sampling interval begins below the surface as a subsurface soil sample.  

 

Using the methodology described in Section 3.3 the maximum concentration of each chemical in soil in 

each area of interest was compared to up to four risk-based screening levels: two risk-based screening 

levels based on direct contact exposures to soil and two based on protection of groundwater.  If the 

maximum concentration exceeded any of the risk-based screening levels, the chemical was classified as 

a possible COPC.  These chemicals were subjected to a comparison to background soil data to 

determine if the soil concentrations in the area of interest are consistent with background soil 

concentrations.  Section 3.3 presents the approach used to determine if the chemicals are present in soil 

at concentrations consistent with background concentrations.  Because the background evaluation is 

used in both the human health and ecological risk screening, the background evaluation is presented in 

Appendix G.  For chemicals identified as possible COPCs, TtNUS retained the chemical as a COPC for 

the human health risk screening only if the chemical was present in soil in the area of interest at 

concentrations above background.  

 

4.5.1.1.1 Composite Surface Soil Samples 

Appendix E, Table 4-1 presents the results of the evaluation of composite surface soil samples.  The 

following chemicals were identified as human health COPCs in the composite surface soil samples: 

 

• Antimony 

• Nitroglycerin 

 

4.5.1.1.2 Discrete Surface Soil Samples 

Appendix E, Table 4-2 presents the results of the evaluation of discrete surface soil samples.  The 

following chemicals were identified as human health COPCs in the discrete surface soil samples: 

 

• Antimony 

• Lead 

• 1-Methylnaphthalene 
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• Benzo(a)anthracene 

• Benzo(a)pyrene 

• Benzo(b)fluoranthene 

• Benzo(k)fluoranthene 

• Chrysene 

• Dibenzo(a,h)anthracene 

• Indeno(1,2,3-cd)pyrene 

• Naphthalene 

 

4.5.1.1.3 Discrete Subsurface Soil Samples 

Appendix E, Table 4-3 presents the results of the evaluation of discrete subsurface soil samples.  No 

chemicals were identified as human health COPCs in the discrete subsurface soil samples. 

 

4.5.1.2 Chemicals of Potential Concern in Sediment 

Human health COPCs in sediment were identified with the following considerations: 

 

• Occurrence and distribution of chemicals in the environmental media 

• Chemical toxicity 

• Occurrence of chemical in background samples 

 

Using the methodology described in Section 3.3, the maximum concentration of each chemical in 

sediment was compared to up to four risk-based screening levels: two risk-based screening levels based 

on direct contact exposures to sediment and two based on ingestion of fish.  If the maximum 

concentration exceeded any of the risk-based screening levels, the chemical was classified as a possible 

COPC.  These chemicals were then compared to background sediment data to determine if the sediment 

concentrations are consistent with background sediment concentrations.  Section 3.3 presents the 

approach used to determine if the chemicals are present in sediment at concentrations consistent with 

background concentrations.  Because the background evaluation is used in both the human health and 

ecological risk screening, the background evaluation is presented in Appendix G.  For chemicals 

identified as possible COPCs, TtNUS retained the chemical as a COPC in sediment for the human health 

risk screening only if the chemical was present in sediment at concentrations above background. 

 

Appendix E, Table 4-4 presents the results of the evaluation of sediment samples.  There were only four 

background sediment samples and no PAHs were found in these sediment samples, but arsenic was 
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detected in three of the four samples.  There are seven site sediment samples with arsenic data and the 

maximum detected arsenic concentration in the site sediment samples (5.8 mg/kg) exceeds the maximum 

detected arsenic concentration in background sediment samples (4.1 mg/kg), which may mean that 

arsenic is present in site sediment samples at concentrations above background.  However, the average 

arsenic concentration in the background samples (2.7 mg/kg) is greater than the average arsenic 

concentration in site sediment samples (1.49 mg/kg), so arsenic may be present in sediment at levels 

consistent with background.  To be conservative, arsenic is being treated as being present in sediment at 

concentrations above background and designated arsenic as a human health COPC in sediment.  In 

summary, TtNUS identified the following chemicals as COPCs in sediment: 

 

• Arsenic 

• Benzo(a)anthracene 

• Benzo(a)pyrene 

• Benzo(b)fluoranthene 

• Indeno(1,2,3-cd)pyrene 

 

4.5.2 Exposure Assessment 

This section presents the exposure assessment for the Old Skeet and Trap Range.  This range, which 

was used for small arms recreational activities, is currently a grass field that is used as a helicopter pad 

and for recreational activities.  According to the NSF Indian head Master Plan, future land use is not 

anticipated to change. 

  

No public access is authorized at NSF-IH, Stump Neck Annex.  Signs, partial fencing, locked/secured 

gates, login book/office check-in, and vehicle security patrols are used to control the entire facility.  There 

are no access control features specific to the Old Skeet and Trap Range.  Access from the Potomac River 

is not controlled.  There are no known land use/development restrictions for the range. 

 

The Coastal Zone of Maryland includes all land and water lying within coastal counties, one of which is 

Charles County.  Within the Coastal Zone, Maryland has defined an area within which strict land use 

management is needed to protect the Chesapeake Bay.  The critical area is defined as a 1,000-foot-wide 

strip of land surrounding the bay and its tidal tributaries.  Most construction within 100 feet of the Mean 

High Water Line (buffer) is prohibited.  Most of the area of Old Skeet and Trap Range falls within the 

100-foot buffer. 
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Under the current and predicted future land use patterns for this site, potential human receptors include 

authorized Navy personnel (military and civilian), visitors, contractors, maintenance workers, recreational 

users, and trespassers.   

 

The following exposure pathways were evaluated during the human health risk screening evaluation: 

 

• Direct contact exposures to surface and subsurface soil (incidental ingestion of soil, dermal contact 

with soil, inhalation of chemicals volatilized from soil into outdoor air and inhalation of chemicals in 

soil emitted into the air as particulates). 

 

• Direct contact exposures to sediment (incidental ingestion of sediment and dermal contact with 

sediment). 

 

• Ingestion of fish following uptake of chemicals into the fish from sediment. 

 

Also analyzed was the potential for COPCs in soil to leach into groundwater and adversely affect 

groundwater quality.  

 

The maximum detected concentrations of the COPCs in soil and sediment were used (see Appendix E, 

Tables 4-1, 4-2, 4-3 and 4-4) as the EPCs in the risk characterization. 

 

4.5.3 Risk Characterization 

This section presents the risk characterization for the Old Skeet and Trap Range.  The risk 

characterization involved:  

 

• Calculating risks and hazard indices for direct contact exposures to soil. 

 

• Evaluating direct contact exposures to lead in soil. 

 

• Evaluating the potential for chemicals to leach from soil to groundwater and affect groundwater 

quality (the soil to groundwater pathway). 

 

• Calculating risks and hazard indices for direct contact exposures to sediment. 
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• Calculating risks and hazard indices for ingestion of fish following uptake of chemicals into fish from 

sediment. 

 

4.5.3.1 Evaluation of Direct Contact Exposures to Soil 

As discussed previously, COPCs were identified for the human health risk screening evaluation for the 

composite surface soil samples and discrete surface soil samples.  Using the procedures presented in 

Section 3.3, risks and hazard indices for direct contact exposures to these soils.  TtNUS also evaluated 

direct contact exposures to lead in discrete surface soil samples were calculated. 

 

4.5.3.1.1 Composite Surface Soil Samples 

Appendix E, Table 4-5 presents the calculated risks and hazard indices for direct contact exposures to 

COPCs in the composite surface soil samples.  Appendix E, Table 4-5 presents risk and hazard indices 

for both residential and non-residential exposures.  For residential exposures, the total calculated risk is 

1.3x10-7, which is well below USEPA’s acceptable risk level of 10-4.  The calculated hazard index is 0.63, 

which is below USEPA’s acceptable hazard index of 1.  

 

For non-residential exposures, the total calculated risk is 3.7x10-8, which is well below USEPA’s 

acceptable risk level of 10-4.  The calculated hazard index is 0.061, which is below USEPA’s acceptable 

hazard index of 1. 

 

4.5.3.1.2 Discrete Surface Soil Samples 

Appendix E, Table 4-6 presents the calculated risks and hazard indices for residential and non-residential 

direct contact exposures to COPCs in the discrete surface soil samples.  For residential exposures, the 

total calculated risk is 4x10-3, which exceeds USEPA’s acceptable risk level of 10-4.  This risk was 

calculated using the maximum detected concentration, which is conservative.  Using the average 

concentration (not the 95% upper confidence limit on the mean or the 95% UCL), the risk is 1x10-3 which 

also exceeds USEPA’s acceptable risk level of 10-4.  The calculation using the average is presented for 

context.  USEPA recommends using the 95% UCL not the average in risk calculations.  The 95% UCL is 

an upper-bound estimate of the average, and is consequently, greater than the average.  If the 95% UCL 

was used in the calculation, the risk would be higher than 1x10-3.  These risks are due to PAHs in soil 

samples, principally benzo(a)pyrene.  The PAHs are believed to be associated with the fragments of the 

clay pigeons used as targets on the skeet range.  A pitch tar containing PAHs was used in the 

manufacture of the clay pigeons to help bind the clay particles. The calculated hazard index is 0.16, which 

is below USEPA’s acceptable hazard index of 1.  
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For non-residential exposures, the total calculated risk using the maximum detected concentration is 

2.9x10-4, which exceeds USEPA’s acceptable risk level of 10-4.  Using the average concentration, the risk 

is 7.3x10-5, which is below USEPA’s acceptable risk level of 10-4.  As discussed above, the calculation 

using the average is presented for context. Because the total risk using the average concentration is less 

than 10-4, it is possible that the risk calculated using the 95% UCL will be less than 10-4.  The calculated 

hazard index is 0.012, which is below USEPA’s acceptable hazard index of 1. 

 

Appendix E, Table 4-7 presents the comparison of the maximum lead concentration in the discrete soil 

samples to residential and non-residential risk-based concentrations.  Four samples out of 14 had lead 

concentrations exceeding the residential direct contact screening value of 400 mg/kg and one sample had 

a lead concentration (940 mg/kg) that exceeded the non-residential direct contact screening value of 

800 mg/kg.  

 

4.5.3.2 Evaluation of the Soil to Groundwater Pathway 

Using the procedures presented in Section 3.3, the soil to groundwater pathway was evaluated for 

COPCs in composite surface soil samples and discrete surface soil samples. 

 

4.5.3.2.1 Composite Surface Soil Samples 

Appendix E, Table 4-8 presents the comparison of the maximum detected concentration and average 

concentration to the risk-based concentrations in soil for protection of groundwater.  This table presents 

risk-based concentrations for dilution-attenuation factors of 1 (the conservative default value) and 20.  

The maximum concentration of antimony in soil exceeds risk-based concentrations for a dilution-

attenuation factor of 1 but not 20.  The maximum concentration of nitroglycerin in soil exceeds risk-based 

concentrations for dilution-attenuation factors of both 1 and 20.  Nitroglycerin is fairly reactive in the 

environment, so if nitroglycerin leaches from soil into groundwater, there is a good chance that some or 

all of this chemical will degrade in groundwater.  Also, groundwater from the Old Skeet and Trap Range is 

not used as a source of drinking water, so the pathway is currently incomplete. 

 

4.5.3.2.2 Discrete Surface Soil Samples 

Appendix E, Table 4-9 presents the comparison of the maximum detected concentrations and average 

concentrations to the risk-based concentrations in soil for protection of groundwater for dilution-

attenuation factors of 1 and 20.  The maximum concentration of antimony in soil exceeds risk-based 

concentrations for a dilution-attenuation factor of 1 but not 20. The maximum concentrations of a number 
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of PAHs exceed risk-based concentrations for dilution-attenuation factors of both 1 and 20.  While all 

PAHs have relatively low solubility in water, naphthalene and 1-methylnaphthalene, which are among the 

more soluble PAHs, are readily biodegradable; therefore, if these PAHs leach from soil into groundwater, 

there is a good chance that some or all of these chemicals will degrade in groundwater.  The remaining 

PAHs in Appendix E, Table 4-9 all have very low solubility in water.  These PAHs have much higher 

affinity for soil solids (particularly soil organic carbon) than for soil water. It could take a long time (years 

to decades) for these PAHs to leach through the soil and reach groundwater.  These PAHs are also 

susceptible to biodegradation and even a low rate of biodegradation could remove the chemicals from the 

leachate before it reaches the groundwater.  Also, as noted above, groundwater from the Old Skeet and 

Trap Range is not used as a source of drinking water, so the pathway is currently incomplete. 

 

4.5.3.3 Evaluation of Direct Contact Exposures to Sediment  

COPCs in sediment samples were identified for the human health risk screening evaluation.  Using the 

procedures presented in Section 3.3, TtNUS calculated risks and hazard indices for direct contact 

exposures to these sediments, as presented in Appendix E, Table 4-10.  The total calculated risk is 

1.5x10-6, which is well below USEPA’s acceptable risk level of 10-4. The calculated hazard index is 0.026, 

which is well below USEPA’s acceptable hazard index of 1.  

 

4.5.3.4 Evaluation of Fish ingestion Via Chemical Uptake from Sediment 

TtNUS identified COPCs in sediment samples for the human health risk screening evaluation.  Using the 

procedures presented in Section 3.3, TtNUS calculated risks and hazard indices for ingestion of fish 

following uptake of chemicals into fish from sediment, as presented in Appendix E, Table 4-11.  The total 

calculated risk is 6.2x10-5, which is below USEPA’s acceptable risk level of 10-4.  The calculated hazard 

index is 0.12, which is below USEPA’s acceptable hazard index of 1.  The risk is due to arsenic and 

PAHs in sediment.  As discussed previously, arsenic may be present in sediment at background 

concentrations.  The sediment samples came from Mattawoman Creek, and TtNUS collected fish from 

Mattawoman Creek and analyzed fish tissue samples for PAHs (TtNUS, 2004).  No PAHs were detected 

in any of the fish tissue samples.  Thus, the potential for PAHs to be assimilated from sediment through 

aquatic food webs into fish is low at this site. 

 

4.5.4 Uncertainty Analysis 

Section 3.3.4 provides a detailed discussion of the sources of uncertainty in the human health risk 

screening evaluation.  
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4.5.5 Human Health Risk Screening Evaluation Summary 

In the human health risk screening evaluation, soil and sediment data for the Old Skeet and Trap Range 

was evaluated.  The soil samples for this site was divided into three areas of interest for the risk 

screening evaluation:  

 

• Composite surface soil samples collected from the firing lines 

• Discrete surface soil samples 

• Discrete subsurface soil samples 

 

For the composite surface soil samples collected from the firing lines, antimony and nitroglycerin were 

selected as COPCs for the human health risk screening evaluation.  The calculated risks for direct 

contact exposures for residential and nonresidential land uses were below the USEPA target level of 10-4 

and the calculated hazard indices for residential and nonresidential land uses were below the USEPA 

target level of 1.  Maximum antimony concentrations in soil exceeded risk-based concentrations in soil for 

protection of groundwater for a dilution-attenuation factor of 1, but not risk-based concentrations in soil for 

a dilution-attenuation factor of 20.  Maximum nitroglycerin concentrations in soil exceeded risk-based 

concentrations in soil for protection of groundwater for dilution-attenuation factors of both 1 and 20.  

Nitroglycerin is fairly reactive in the environment, so nitroglycerin originating in soil may degrade as it 

leaches such that the resulting concentrations of nitroglycerin in groundwater are not significant.  

Groundwater from the Old Skeet and Trap Range is not used as a source of drinking water, so the 

pathway is currently incomplete.  

 

For the discrete surface soil samples, antimony, lead and a number of PAHs were selected as COPCs for 

the human health risk screening evaluation.  Using the maximum detected concentrations in soil, the 

calculated risks for direct contact exposures for residential and nonresidential land uses exceeded the 

USEPA target level of 10-4, but the calculated hazard indices for residential and nonresidential land uses 

were below the USEPA target level of 1.  The elevated risks were due to the presence of potentially 

carcinogenic PAHs in soil, and these PAHs are believed to be associated with the fragments of the clay 

pigeons used as targets on the rifle range. In the evaluation of direct contact exposures to lead in soil, 4 

samples out of 14 had lead concentrations exceeding the residential direct contact screening value of 

400 mg/kg, and one sample had a lead concentration (940 mg/kg) that exceeded the non-residential 

direct contact screening value of 800 mg/kg.  

 

The maximum concentration of antimony in discrete surface soil samples exceeded risk-based 

concentrations for a dilution-attenuation factor of 1 but not 20.  The maximum concentrations of a number 
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of PAHs exceeded risk-based concentrations for dilution-attenuation factors of both 1 and 20.  All PAHs 

have relatively low solubility in water, but the more soluble PAHs that are COPCs (i.e., naphthalene and 

1-methylnaphthalene) are readily biodegradable; therefore, if these PAHs leach from soil into 

groundwater, there is a good chance that some or all of these chemicals will degrade in groundwater.  

The PAHs with very low solubility in water have much higher affinity for soil solids than for soil water.  It 

could take a long time (years to decades) for these PAHs to leach through the soil and reach 

groundwater.  The PAHs with very low solubility are also susceptible to biodegradation and even a low 

rate of biodegradation could remove the chemicals from the leachate before it reaches the groundwater.  

As noted above, groundwater from the Old Skeet and Trap Range is not used as a source of drinking 

water, so the pathway is currently incomplete.  

 

For the discrete subsurface soil samples, all chemicals were below human health risk-based screening 

levels for soil or were present in subsurface soil at concentrations consistent with background soil 

concentrations.  Consequently, no potential adverse health effects are expected from exposures to 

subsurface soil as a result of future residential or non-residential uses of the Old Skeet and Trap Range. 

 

For the sediment samples collected from Mattawoman Creek, arsenic and four potentially carcinogenic 

PAHs were selected as COPCs for the human health risk screening evaluation.  The calculated risks for 

direct contact exposures to sediment were below the USEPA target level of 10-4, and the calculated 

hazard indices were below the USEPA target level of 1.  The calculated risks for ingestion of fish following 

uptake of chemicals into fish from sediment were below the USEPA target level of 10-4 and the calculated 

hazard indices were below the USEPA target level of 1.  The calculated risk is attributed to arsenic and 

PAHs in sediment. Arsenic may be present in sediment at concentrations consistent with background 

concentrations, but arsenic was retained as a COPC in sediment to be conservative. In fish samples from 

Mattawoman Creek, no PAHs were detected in any of the fish tissues.  Thus, the potential for PAHs to be 

assimilated from sediment through aquatic food webs into fish is low at this site. 

 

4.6 ECOLOGICAL RISK SCREENING EVALUATION 

4.6.1 Site Description 

Section 4.1 presents a detailed description of the site location, history, and background of the site.     
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4.6.2 Potential Ecological Receptors and Exposure Pathways 

The contaminated media to which ecological receptors may be exposed include surface soil and 

sediment.  These potential ecological receptors and exposure pathways are described in detail in 

Section 3.4.1.1. 

 

4.6.3 Ecological Screening 

The first part of the evaluation is selection of COPCs.   

 

4.6.3.1 COPCs for Terrestrial Invertebrates and Plants 

Appendix F, Tables 4-6.3.1 and 4-6.3.2 present the chemicals that were retained as COPCs in surface 

soil for potential risks to plants and invertebrates for the grab samples and the composite samples, 

respectively.  These tables also present the chemicals that were retained for food chain modeling for 

mammals and birds (discussed further in Section 4.6.3.3). 
 

Terrestrial Invertebrates 

Nine PAHs were selected as COPCs for terrestrial invertebrates in surface soil from grab samples 

because they were detected at concentrations that exceeded screening levels.  Nitroglycerin was 

selected as a COPC for terrestrial invertebrates in the composite soil samples because a screening level 

was not available. 

 

Terrestrial Plants 

Fourteen PAHs and lead were selected as COPCs for terrestrial plants in surface soil from grab samples 

because they were detected at concentrations that exceeded screening levels.  Two PAHs were selected 

as COPCs for terrestrial plants in surface soil from grab samples because they did not have screening 

levels.  Nitroglycerin was selected as a COPC for terrestrial plants in the composite soil samples because 

a screening level was not available. 

 

4.6.3.2 COPCs for Benthic Invertebrates 

Appendix F, Table 4.6.3.3 presents the chemicals that were selected as COPCs in sediment samples for 

potential risks to benthic invertebrates.  Four inorganics were retained as COPCs because they were 

detected at concentrations that exceeded screening levels.  
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4.6.3.3 COPCs for Mammals and Birds 

Appendix F, Tables 4-6.3.1 and 4-6.3.2 present the chemicals that were retained for food chain modeling 

for terrestrial mammals and birds because they were detected at concentrations above screening levels 

or did not have screening levels for mammals or birds.  Because the sediment screening levels are not 

based on risks to wildlife, all detected bioaccumulative chemicals were retained for food chain modeling. 

 

Tables 4-6.3.4 to 4-6.3.6 summarize the results of the conservative inputs food chain modeling for 

terrestrial and piscivorous receptors.  Appendix F presents the calculation worksheets.  The following 

summarizes the results of the food chain modeling using maximum concentrations and conservative input 

parameters: 

 

• Most of the PAHs had EEQs greater than 1.0 in the food chain model for surface soil from grab 

samples.   

 

• Antimony, copper, and lead had EEQs greater than 1.0 in the food chain model for surface soil from 

grab samples.   

 

• Antimony and lead had EEQs greater than 1.0 in the food chain model for the composite soil 

samples.   

 

• Copper and zinc had EEQs greater than 1.0 in the food chain model for sediment. 

 

• Avian TRVs were not available for antimony and nitroglycerin. 

 

4.6.4 Step 3A Refinement 

Step 3a consists of a refinement of the conservative exposure assumptions/concentrations to evaluate 

the potential risks to ecological receptors (i.e., plants, invertebrates, and wildlife receptors).  The objective 

of the Step 3a refinement is to better define those chemicals that contribute to potentially unacceptable 

levels of ecological risk, and to identify and eliminate from further consideration those COPCs that were 

retained because of the use of very conservative exposure scenarios.  The Step 3a evaluation is 

designed to eliminate chemicals from further evaluation for certain groups of receptors.  For example, a 

chemical may be eliminated as a COPC in soil based on risks to soil invertebrates and plants but may be 

retained for evaluating risks to wildlife.  COPCs were only discussed if there were risks from the less 

conservative model in step 3A.    
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4.6.4.1 Terrestrial Plants and Invertebrates 

Terrestrial Invertebrates 

PAHs were retained as COPCs for terrestrial invertebrates in surface soil from grab samples because 

they were frequently detected at concentrations that exceeded screening levels.  Also, maximum 

concentrations of PAHs exceeded maximum background concentrations.  Nitroglycerin was selected as a 

COPC for terrestrial invertebrates in the composite soil samples because a screening level was not 

available.  No background data were available for nitroglycerin. 

 

Terrestrial Plants 

PAHs were selected as COPCs for terrestrial plants in surface soil from grab samples because they were 

frequently detected at concentrations that exceeded screening levels or because screening levels were 

not available.  Also, maximum concentrations of PAHs exceeded maximum background concentrations.  

An Eco SSL is not available for plants.  However, data presented in Appendix F, Table 3.1 in the Eco SSL 

document for PAHs shows that PAHs are typically not toxic to plants except at high soil concentrations 

with the lowest listed EC50 of 30 mg/kg (Mitchell et al., 1988).  Also, in Appendix III of the Canadian SQG 

document for benzo(a)pyrene (EC, 1999), a NOEC of 4,400 mg/kg was the lowest reported NOEC value 

for plants and was based on seedling emergence after 3 days of exposure.  Therefore, risks to plants are 

acceptable, and PAHs are not retained as COPCs for risks to plants.  Lead was selected as a COPC for 

terrestrial plants in surface soil from grab samples because it was detected at concentrations that 

exceeded its screening level.  Also, maximum concentrations of lead exceeded maximum background 

concentrations.  Nitroglycerin was selected as a COPC for terrestrial plants in the composite soil samples 

because a screening level was not available.  No background data were available for nitroglycerin. 

 

4.6.4.2 Benthic Invertebrates 

Several of the sediment risk screening levels used to select COPCs, are conservative because chemicals 

detected at concentrations below these levels are not expected to cause any adverse impacts to the 

benthic community.  Since the objective of the ERA screening is to determine if the chemicals at the site 

are causing a risk to ecological receptors, alternate benchmarks were used to further evaluate the risk 

associated with chemicals that exceeded the conservative screening levels.  The maximum 

concentrations of copper (36.1 mg/kg) and lead (37 mg/kg) were slightly greater than their screening 

levels, but were much lower than their Probable Effects Level (PEL) values (108 mg/kg and 112 mg/kg for 

copper and lead, respectively) (Buchman, 2008).  Tin was detected in only 1 of 7 samples and was equal 
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to its Apparent Effects Threshold (AET) value of 3.4 mg/kg (Buchman, 2008).  The AET is defined as the 

concentration of a given chemical above which statistically significant (p<0.05) biological effects are 

always expected to occur (Cubbage et al., 1997).  The AETs are based on Microtox bioassays or 

bioassays using amphipods, Hyalella azteca.  The AETs/PAETs based on Microtox bioassays are 

typically lower than the AETs based on amphipods.  The maximum concentration of zinc (164 mg/kg) was 

less than its Probable Effects Concentration (PEC) value (459 mg/kg for zinc).  Although maximum 

concentrations of copper, lead, and zinc exceeded maximum background concentrations, risks from 

these metals are not expected as their concentrations are well below their respective PEL and PEC 

values; therefore, they are eliminated as COPCs.  No background data were available for tin; however, tin 

was eliminated as a COPC because its maximum concentration did not exceed its AET value and it was 

infrequently detected.  A discussion of the chemicals that have EEQs greater than 1.0 using the less 

conservative food chain modeling for mammal and birds are presented below. 

 

4.6.4.3 Mammals and Birds 

The EEQs from the terrestrial food chain modeling were greater than 1.0 for several chemicals using 

maximum chemical concentrations and conservative exposure assumptions (see Section 4.6.3.3).  

Therefore, as part of the Step 3a refinement, risks for this pathway were recalculated using average 

chemical concentrations in surface soil and sediment and less conservative exposure assumptions 

(i.e., average ingestion rates, average body weights) (see Appendix F, Table 3.4-3).   

 

Appendix F, Tables 4-6.3.7 to 4-6.3.9 summarize the results of the less conservative inputs food chain 

modeling for terrestrial and piscivorous receptors, respectively.  Appendix F presents the calculation 

worksheets.  A discussion of the risks to mammals and birds is presented below. 

 

Terrestrial Receptors 

Several of the PAHs have EEQs greater than 1.0 using the NOAEL as the TRV; however, none have 

EEQs greater than 1.0 using the LOAEL as the TRV.  Because PAHs are related to site activities, they 

are retained as COPCs to be conservative. 

 

Antimony and lead in the grab samples had EEQs greater than 1.0 using the NOAEL as the TRV, but 

EEQs are less than 1.0 using the LOAEL as the TRV.  Maximum concentrations of antimony and lead in 

grab samples exceeded the maximum background concentrations.  Because antimony and lead are 

related to site activities, they are retained as COPCs.   
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Lead in the composite samples had an EEQ greater than 1.0 using the NOAEL as the TRV.  Maximum 

concentrations of lead in composite samples exceeded the maximum background concentrations.  

Because lead is related to site activities, it is retained as a COPC.   

 

An avian TRV was not available for nitroglycerin; however, nitroglycerin is considered to be non-toxic to 

birds (USACHPPM, 2007).  Therefore, it is not likely that nitroglycerin will impact birds at the site.  Also, 

the areas potentially impacted by nitroglycerin (the firing points) are small.  For these reasons, 

nitroglycerin is eliminated as a COPC. 

 

Piscivorous Receptors  

None of the inorganics has EEQs greater than 1.0 using the NOAEL as the TRV.   

 

4.6.5 Ecological Risk Screening Summary 

This section presents a summary of the conclusions of the ecological risk assessment that was 

conducted for the site. 

 

4.6.5.1 Risks to Terrestrial Plants and Invertebrates 

Nitroglycerin was not eliminated as a COPC for risks to plants and invertebrates because although 

toxicity data are not available, it was detected in the two composite soil samples that were analyzed for 

NG.  

 

Several PAHs were detected at concentrations that exceeded invertebrate and plant screening levels.  

Because of the high concentrations of the PAHs and their high detection frequency, PAHs are retained as 

COPCs. 

 

Lead exceeded the screening level for risk for plants in surface soil, and therefore, lead was retained as a 

COPC. 

 

4.6.5.2 Benthic Invertebrates 

No chemicals were retained as COPCs. 
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4.6.5.3 Mammals and Birds 

The following chemicals were retained as COPCs for terrestrial wildlife because they had EEQs greater 

than 1.0 in the food chain model and are related to site activities:  

 

• PAHs 

• Antimony and lead 

 

No chemicals were retained as COPCs for piscivorous wildlife.  

 

4.7 UPDATED CSM 

Only MC associated with the Old Skeet and Trap Range are considered in the CSM exposure pathway 

analysis.  A general description of the CSM exposure pathway analysis was included in Section 10.2.7 of 

the SAP as follows:  Contaminants at the Old Skeet and Trap Range may potentially migrate within soil, 

groundwater, surface water, and sediment.  Sediment contamination in Mattawoman Creek may have 

resulted from shooting into the direction of the creek.  Although erosion on the range is considered to be 

minimal, contaminants may become mobile within the surface soil, particularly during extended periods of 

surface runoff. Runoff would occur in the direction of Mattawoman Creek.  Direct human or biota contact 

with surficial and subsurface soil is possible if the soil is disturbed.  Precipitation infiltration may provide 

for contaminant mobility through the subsurface to the shallow surficial groundwater aquifer, which is 

assumed to be connected to the nearby surface water bodies.  Based on a review of hydrogeological 

data, it is unlikely that MC in shallow groundwater would migrate to the deeper aquifers used as a water 

supply.  However, shallow groundwater is still considered a potential exposure medium.  Potential human 

receptors include authorized Navy personnel (military and civilian), visitors, contractors, maintenance 

workers, recreational users, and trespassers. Plant and animal biota are also potential receptors.  

Examples of ecological receptors include deer, wild turkey, fish, and waterfowl (ducks and geese). 

 

Human Health Risk Exposure Summary: 

The human health CSM summary table is presented as Table 4-6. 

 

Arsenic may be present in sediment at concentrations consistent with background concentrations, but 

arsenic was retained as a COPC in sediment to be conservative.  

 

Maximum nitroglycerin concentrations in soil exceeded risk-based concentrations in soil for protection of 

groundwater for dilution-attenuation factors of both 1 and 20.  Nitroglycerin is fairly reactive in the 
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environment, so nitroglycerin originating in soil may degrade as it leaches such that the resulting 

concentrations of nitroglycerin in groundwater are not significant.  Groundwater from the Old Skeet and 

Trap Range is not used as a source of drinking water, so the pathway is currently incomplete.  

 

In the evaluation of direct contact exposures to lead in soil, 4 samples out of 14 had lead concentrations 

exceeding the residential direct contact screening value.  

 

The maximum concentration of antimony in discrete surface soil samples exceeded risk-based 

concentrations for a dilution-attenuation factor of 1 but not 20. 

 

Elevated risks of PAHs in soil appear to be associated with the fragments of the clay pigeons used as 

targets on the rifle range.  The PAHs with very low solubility are also susceptible to biodegradation and 

even a low rate of biodegradation could remove the chemicals from the leachate before it reaches the 

groundwater.  In fish samples from Mattawoman Creek, no PAHs were detected in any of the fish tissues.  

Thus, the potential for PAHs to be assimilated from sediment through aquatic food webs into fish is low at 

this site. 

 

Ecological Risk Exposure Summary: 

The Ecological CSM summary table is presented as Table 4-7. 

 

Risks to Terrestrial Plants and Invertebrates 

Nitroglycerin was not eliminated as a COPC for risks to plants and invertebrates because although 

toxicity data are not available, it was detected in the two composite soil samples.  

 

Several PAHs were detected at concentrations that exceeded invertebrate and plant screening levels.  

Because of the high concentrations of the PAHs and their high detection frequency, PAHs are retained as 

COPCs. 

 

Lead exceeded the screening level for risk for plants in surface soil, and therefore, lead was retained as a 

COPC. 

 

Benthic Invertebrates 

No chemicals were retained as COPCs. 
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Mammals and Birds 

The following chemicals were retained as COPCs for terrestrial wildlife because they had EEQs greater 

than 1.0 in the food chain model and are related to site activities:  

 

• PAHs 

• Antimony and lead 

 

No chemicals were retained as COPCs for piscivorous wildlife. 

 

CSM Summary 

The updated CSM is shown on Figure 4-6 and details the potential exposure sources, pathways, and 

receptors.  The exposure sources appear to be limited to the areas of lead shot accumulation and the 

presence of clay target fragments.  One pathway is runoff from precipitation.  Leaching from soil into 

groundwater has been eliminated as a pathway, since groundwater is not used as the site.  Receptors 

would be trespassers and ecological receptors by ingestion, dermal contact, and inhalation of surface 

soil, soil, and sediment.  Potentially complete exposure pathways exist for both human and ecological 

receptors under both current and hypothetical future land uses.  

 

4.8 CONCLUSIONS  

4.8.1 Conclusions Based on Sampling Results 

Based on the sampling performed at the site, a significant amount of the shot appears to have fallen both 

in the water and along the shoreline of the Potomac River and the adjoining Mattawoman Creek.   

 

MC consisting of metals (primarily lead, and to a lesser extent, antimony, arsenic, copper, tin, and zinc), 

NG, and PAHs (from pitch tar used in the clay pigeon targets, Figure 4-2) are present in site soil 

[particularly surface soil (the 0 to 1 foot bgs interval)] and sediment of the Potomac River and adjoining 

Mattawoman Creek as a result of military training activities.  Lead is the primary metal MC of concern in 

soil and sediment because it is the primary constituent of the spent munitions and because of its 

documented toxicity to human and ecological receptors.  Elevated concentrations of antimony, and at 

some locations zinc, were spatially correlated with lead concentrations (Figure 4-1).  

 

MC in surface soil may have migrated to subsurface soil and subsequently to underlying groundwater via 

leaching.  These constituents may have also migrated to adjoining surface water and sediment via 
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surface soil run-off or the discharge of contaminated shallow groundwater to the Potomac River and 

direct fall out over the river.  The extent of potential environmental contamination at the site appears to be 

limited to immediately in front of the two former trap house locations (PAHs), and northeast of the eastern 

former trap house location, and northwest of the western former trap house location (metals). 

 

The CSM (Figure 4-6) indicates that potentially complete exposure pathways exist for both human and 

ecological receptors under both current and hypothetical future land uses.  Potential human and 

ecological risks have been characterized for receptors exposed to the potentially contaminated 

environmental media.  Unacceptable levels of human and/or ecological risk may exist.  However, 

groundwater is not currently used at the site. 

 

The antimony PAL was exceeded at 10 discrete surface soil sampling locations and 2 composite surface 

soil sampling locations (firing line locations).  The lead PAL was exceeded at 10 discrete surface soil 

sampling locations.  Antimony was exceeded at two composite surface soil sampling locations.  The zinc 

PAL was exceeded at two composite and one discrete surface soil sampling locations.  The arsenic PAL 

was exceeded at six sediment sampling locations.  The zinc PAL was exceeded at one sediment 

sampling location.  Twelve discrete soil samples had total BaP equivalent concentrations that exceeded 

the residential risk-based screening level of 1,500 µg/kg. 

 

4.8.2 Data Gaps 

There were no data gaps. 

 

4.9 RECOMMENDATIONS FOR NEXT PHASE  

Based on the results of the SI, further actions are required.  These subsequent actions may include a 

Remedial Investigation/Feasibility Study (RI/FS) for the Old Skeet and Trap Range that will meet 

CERCLA requirements.  RI activities should include an interim remedial action to address the limited 

known areas of surface and shallow subsurface soil lead and PAH contamination, and the limited removal 

of lead-contaminated soils and PAH–contaminated soils. Localized chemical stabilization of lead in soil 

may also serve to reduce the potential threat of lead releases to the environment. 

 

4.9.1 Objectives for Interim Removal Action, Remedial Investigation, or No Further Action 
Determination 

Specific tasks recommended as part of the RI MC investigation include the following: 
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Removal of shallow soils in areas with elevated concentration of PAHs and metals.  Figure 4-7 illustrates 

the proposed soil removal areas.  Soil is proposed to be excavated to a depth of 2 feet bgs in the area of 

the clay targets, because of the high exceedances of PAHs.  Soil in the areas of lead shot accumulations 

are proposed to be excavated to a depth of 1 foot bgs .  The total amount of soil to be removed is 

estimated at approximately 2900 cubic yards (yd3).  The excavation totals are calculated as follows: 

 

Location Dimensions: length x 
depth x width (ft) 

Cubic Feet (ft3) Cubic Yards 
(yd3) 

Lead shot area 1 120 x 90 x 1 10,800 400 
Lead shot area 2 50 x 40 x 1 2,000 74 
Lead shot area 3 68 x 68 x 1 4,600 170 
Clay Targets(PAHs) 300 x 100 x 2 60,000 2,222 
Total Proposed Soil 
Removal 

NA 77,400 2,866 

 

Confirmation soil sampling should be performed in the excavation areas using one of these scenarios: 

 

• Increment sampling (IS). 

• Four corners and middle of excavation. 

• Resample at same locations where there were exceedances, but at depths below the excavated 

material.   

 

In each of these scenarios, the depth sampled at would be at 1 to 2 feet bgs (pre-excavation depth) in the 

lead shot excavation accumulation areas, and  2 to 3 feet bgs at the clay target excavation area. 

 



TABLE 4-1

MUNITION TYPES AND CHEMICALS
OLD SKEET AND TRAP RANGE (OSTR) - UXO 15

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

MUNITIONS TYPES USED/STORED AT THE FACILITY
.410 gauge shells
28 gauge shells
20 gauge shells
12 gauge shells
5 pound containers of bulk smokeless powder
shot

ASSOCIATED CHEMICAL CONSTITUENTS
Primary:
Lead
PAHs
Nitroglycerin

Secondary:
Antimony
Arsenic
Copper
Nickel
Zinc
Lead Styphnate
Lead Azide



TABLE 4-2a

OLD TRAP AND SKEET RANGE
 SEDIMENT

BACKGROUND COMPARISON
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

Chemical
Site Maximum 

Detected 
Concentration

Background 
Maximum 
Detected 

Concentration

Average 
Background 

Concentration
Site FOD Background 

FOD
Total 
FOD

Percent 
Nondetect

Visual 
Conclusion 
Site Above 

Background?4

Inorganics(mg/kg)
ARSENIC 5.8 4.1 2.7 7/7 3/4 10/11 9 YES
COPPER 36.1 22.7 12.6 6/7 3/4 9/11 18 YES
LEAD 37 30.7 17.4 6/7 4/4 10/11 9 YES
ZINC 164 142 84.7 7/7 4/4 11/11 0 YES

1 EQUAL VARIANCE F TEST
2 LESS THAN THREE DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS.
3 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM 
   NON-DETECT BACKGROUND.
4 DUE TO THE LIMITED SIZE OF THE BACKGROUND DATASET CONCLUSIONS WERE BASED ON VISUAL COMPARISON



TABLE 4-2b

OLD TRAP AND SKEET RANGE
DISCRETE SURFACE SOIL

BACKGROUND COMPARISON
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

Chemical
Site Maximum 

Detected 
Concentration

Background 
Maximum 
Detected 

Concentration

Site FOD Background 
FOD

Total 
FOD

Percent 
Nondetect

Visual 
Conclusion 
Site Above 

Background?

Site 
Distribution

Background 
Distribution Test

Equal 
Variance?1

Test 
Statistic P-Value Quantile 

Test
Slippage 

Test
Site Above 

Background?

PAHS(ug/kg)
ACENAPHTHENE 5000 140 15/18 1/23 16/41 61 YES2 YES2

ANTHRACENE 7200 260 15/18 1/23 16/41 61 YES2 YES2

BENZO(A)ANTHRACENE 33000 480 18/18 1/23 19/41 53.7 YES2 YES2

BENZO(A)PYRENE 42000 390 18/18 1/23 19/41 53.7 YES2 YES2

BENZO(B)FLUORANTHENE 41000 420 18/18 1/23 19/41 53.7 YES2 YES2

BENZO(G,H,I)PERYLENE 25000 130 18/18 1/23 19/41 53.7 YES2 YES2

BENZO(K)FLUORANTHENE 18000 360 18/18 1/23 19/41 53.7 YES2 YES2

CHRYSENE 43000 440 18/18 1/23 19/41 53.7 YES2 YES2

DIBENZO(A,H)ANTHRACENE 7600 ND 18/18 0/23 18/41 56.1 YES3 YES3( , )
FLUORANTHENE 38000 1100 18/18 2/23 20/41 51.2 YES2 YES2

FLUORENE 3100 150 10/18 1/23 11/41 73.2 YES2 YES2

INDENO(1,2,3-CD)PYRENE 27000 100 18/18 1/23 19/41 53.7 YES2 YES2

NAPHTHALENE 330 110 7/18 1/23 8/41 80.5 YES2 YES2

PHENANTHRENE 30000 1100 18/18 1/23 19/41 53.7 YES2 YES2

PYRENE 45000 880 18/18 2/23 20/41 51.2 YES2 YES2

Inorganics(mg/kg)
ANTIMONY 4.8 ND 14/14 0/33 14/47 70.2 YES3 YES3

ARSENIC 7.2 18.3 14/14 30/34 44/48 8.3 SIMILAR NORMAL LOGNORMAL GEHAN -2.134 0.0164 PASS PASS NO
COPPER 37.6 19.45 14/14 32/34 46/48 4.2 YES YES
LEAD 940 149 14/14 32/34 46/48 4.2 YES YES
ZINC 53.3 42.95 14/14 34/34 48/48 0 YES YES

1 EQUAL VARIANCE F TEST
2 LESS THAN THREE DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS.
3 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON-DETECT BACKGROUND.



TABLE 4-2c

OLD TRAP AND SKEET RANGE
DISCRETE SUBSURFACE SOIL
BACKGROUND COMPARISON

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

Chemical Site FOD Background FOD Site 
Maximum

Background 
Maximum

Site Exceed 
Background?

Inorganics(mg/kg)
Arsenic 1/1 24/28 4.1 14.15 11.6 95% KM(t) UPL NO
Lead 1/1 25/28 12.2 27.9 22 95% KM(t) UPL NO

Background UPL



TABLE 4-2d

OLD TRAP AND SKEET RANGE
COMPOSITE SURFACE SOIL

BACKGROUND COMPARISON
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

Chemical Site FOD Background 
FOD

Site 
Maximum

Background 
Maximum

Site Exceed 
Background?

Inorganics(mg/kg)
Antimony 2/2 0/33 0.68 ND ND YES
Arsenic 2/2 30/34 2.7 18.3 9.7 95%KM(t)UPL NO
Lead 2/2 32/34 77.2 149 59.44 95%KM(t)UPL YES
Zinc 2/2 34/34 54.4 42.95 33.9 95% UPL(t) YES

Background UPL



TABLE 4-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 15 

OLD SKEET TRAP RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 1 OF 13

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27 0.99 J 0.11 J
ARSENIC 9.7 3.9 4.1
COPPER 100 10.6 L 10.1 L
LEAD 400 252 12.2
TIN 0.89 2 B 1.2 B
ZINC 46 41.2 37.6
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000 5.4 J 42 J 24 UJ
2-METHYLNAPHTHALENE 31000 20 J 64 J 24 UJ
ACENAPHTHENE 29000 180 690 24 U
ACENAPHTHYLENE 29000 26 U 24 U 24 U
ANTHRACENE 29000 330 950 1.9 J
BENZO(A)ANTHRACENE 150 1500 3000 20 J
BENZO(A)PYRENE 15 1600 3900 20 J
BENZO(B)FLUORANTHENE 150 1700 4500 30
BENZO(G,H,I)PERYLENE 1100 1200 2400 13 J
BENZO(K)FLUORANTHENE 1100 930 1600 12 J
CHRYSENE 1100 1400 3600 13 J
DIBENZO(A,H)ANTHRACENE 15 420 620 J 7.8 J
FLUORANTHENE 29000 2100 5100 J 13 J
FLUORENE 29000 110 360 J 24 U
INDENO(1,2,3-CD)PYRENE 150 1200 2500 12 J
NAPHTHALENE 330 52 320 24 U

X15SB001
X15SS0010001

20090527
NM

NORMAL
SO
0
1

FT
SS
N

X15SB002
X15SS0020001

20090527
NM

NORMAL
SO
0

X15SB003 X15SB004 X15SB005 X15SB005

NM NM NM NM

X15SB006
X15SS0030001 X15SS0040001 X15SS0050001 X15SB0050102 X15SS0060001

20090527 20090527 20090527 20090602 20090527
NM

NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO
0 0 0 1 0

1 1 1 1 2 1
FT FT FT FT FT FT
SS SS SS SS SB SS
N N N N N N

PALs

PHENANTHRENE 29000 1100 3600 5.4 J
PYRENE 1100 1600 4500 11 J
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400 47.333 41 30.333 188.667 367.667 14.667 119
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 86 84
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA 77 84 85



TABLE 4-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 15 

OLD SKEET TRAP RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 2 OF 13

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

0.83 J
7.2
12.2 L
220
1.7 B
27.7

25 UJ
25 UJ
25 U
25 U
25 U
21 J
18 J
24 J
13 J
11 J
15 J
9.4 J
15 J
25 U
11 J
25 U

X15SB007 X15SB007 X15SB008 X15SB009 X15SB010 X15SB011 X15SB012
X15SS0070001 X15SB0070102 X15SS0080001 X15SS0090001 X15SS0100001 X15SS0110001 X15SS0120001

20090527 20090602 20090527 20090527 20090527 20090527 20090527
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 1 0 0 0 0 0
1 2 1 1 1 1 1

FT FT FT FT FT FT FT
SS SB SS SS SS SS SS
N N N N N N N

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

6.2 J
15 J

469.333 85.333 285.667 38.667 50 113 199.333

86

79



TABLE 4-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 15 

OLD SKEET TRAP RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 3 OF 13

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

150 J
230
2000 J
25 U

2500 J
17000
23000
21000
11000
8400
22000
3300 J
16000
4200 U
12000
4200 U

X15SB012 X15SB013 X15SB013 X15SB013 X15SB014 X15SB015 X15SB016
X15SS0120001RE X15SS0130001 X15SB0130102 X15SB0130102RE X15SS0140001 X15SS0150001 X15SS0160001

20090527 20090527 20090602 20090602 20090527 20090527 20090527
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 1 1 0 0 0
1 1 2 2 1 1 1

FT FT FT FT FT FT FT
SS SS SB SB SS SS SS
N N N N N N N

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

11000
23000

175.333 838.667 36.667 39.667 77.333 45.333 45.667

79



TABLE 4-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 15 

OLD SKEET TRAP RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 4 OF 13

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

0.69 J
3.2
8.8 L
32
1.3 B

30.5

26 UJ 27 U
26 UJ 17 J
26 U 49
26 U 27 U
26 U 93
37 J 3200
40 J 2300
42 J 1500
27 J 1200
25 J 510
35 J 3600
13 J 820
30 J 780
26 U 29
24 J 700
26 U 20 J

X15SB017 X15SB018 X15SB019 X15SB020 X15SB021 X15SB022 X15SB023
X15SS0170001 X15SS0180001 X15SS0190001 X15SS0200001 X15SS0210001 X15SS0220001 X15SS0230001

20090527 20090527 20090527 20090527 20090527 20090527 20090527
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 0 0 0 0 0
1 1 1 1 1 1 1

FT FT FT FT FT FT FT
SS SS SS SS SS SS SS
N N N N N N N

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

11 J 500
28 J 1400

106 47 35.333 68.667 58.667 77 102

87

78 75



TABLE 4-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 15 

OLD SKEET TRAP RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 5 OF 13

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

23 UJ 27 UJ
9.2 J 27 UJ
12 J 4.2 J
23 U 27 U
26 27 U
400 53
400 58
240 66
230 46
140 28
420 46
91 22 J
200 55
8.3 J 27 U
170 36
23 U 27 U

X15SB024 X15SB025 X15SB026 X15SB027 X15SB028 X15SB029 X15SB030
X15SS0240001 X15SS0250001 X15SS0260001 X15SS0270001 X15SS0280001 X15SS0290001 X15SS0300001

20090527 20090527 20090527 20090528 20090527 20090527 20090527
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 0 0 0 0 0
1 1 1 1 1 1 1

FT FT FT FT FT FT FT
SS SS SS SS SS SS SS
N N N N N N N

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

160 28
400 47

31 194.333 64.333 67 55.667 101.333 196.667

85 75



TABLE 4-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 15 

OLD SKEET TRAP RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 6 OF 13

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

0.27 J 0.37 J
2 1.6

9.6 L 7.3 L
81.6 203
3.9 B 1.4 B
41 30.2

7700 U 25 UJ 25 UJ
7700 U 11 J 19 J
2600 J 47 150
23 U 25 U 25 U

3500 J 98 200
18000 410 2000
24000 440 2900
26000 410 3200
14000 270 1800
11000 270 1100
22000 290 2500
4100 J 100 460
22000 620 1900
7700 U 32 60
16000 290 1900
7700 U 8.6 J 56

X15SB031 X15SB032 X15SB033 X15SB034 X15SB035 X15SB036 X15SB037
X15SS0310001 X15SS0320001 X15SS0330001 X15SS0340001 X15SS0350001 X15SS0360001 X15SS0370001

20090528 20090528 20090527 20090528 20090528 20090528 20090528
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 0 0 0 0 0
1 1 1 1 1 1 1

FT FT FT FT FT FT FT
SS SS SS SS SS SS SS
N N N N N N N

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

14000 350 840
24000 420 2500

34.667 54 192.667 34.333 69.667 43 247.667

13 K

5

8500

85 88 80 86

86 80 78



TABLE 4-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 15 

OLD SKEET TRAP RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 7 OF 13

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

10000 U
10000 U
5000 J
24 U

7200 J
27000
38000
38000
22000
18000
34000
7000 J
38000
3100 J
27000
10000 U

X15SB038 X15SB039 X15SB040 X15SB041 X15SB041 X15SB042 X15SB043
X15SS0380001 X15SS0390001 X15SS0400001 X15SS0410001 X15SB0410102 X15SS0420001 X15SS0430001

20090528 20090528 20090528 20090528 20090602 20090528 20090528
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 0 0 1 0 0
1 1 1 1 2 1 1

FT FT FT FT FT FT FT
SS SS SS SS SB SS SS
N N N N N N N

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

30000
45000

33 47.333 47.333 744.333 18 239.667 28

82



TABLE 4-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 15 

OLD SKEET TRAP RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 8 OF 13

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

150 J 86 J
200 120
1800 J 1500 J
24 U 25 U

2400 J 2000 J
10000 9700
13000 12000
14000 13000
9000 8200
6100 5700
13000 14000
2300 J 2600 J
14000 12000
1000 J 4200 U
10000 8900
4000 U 330

X15SB044 X15SB045 X15SB046 X15SB047 X15SB048 X15SB049 X15SB050
X15SS0440001 X15SS0450001 X15SS0460001 X15SS0470001 X15SS0480001 X15SS0490001 X15SS0500001

20090528 20090528 20090528 20090528 20090528 20090528 20090528
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 0 0 0 0 0
1 1 1 1 1 1 1

FT FT FT FT FT FT FT
SS SS SS SS SS SS SS
N N N N N N N

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

11000 8200
16000 14000

20.333 53.667 212.333 196 130.333 151.333 65.333

21 K

5.5

12000

84

82 78



TABLE 4-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 15 

OLD SKEET TRAP RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 9 OF 13

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

230 J 10000 U 6.1 J
3800 U 10000 U 20 J
2600 J 4200 J 160
23 U 25 U 23 U

4100 5400 J 230
23000 33000 1800
27000 42000 2300
26000 41000 2000
15000 25000 1900
10000 16000 1200
31000 43000 2000
5100 7600 J 620

23000 37000 2200
1500 J 10000 U 94

16000 27000 1700
3800 U 10000 U 39

X15SB051 X15SB052 X15SB053 X15SB054 X15SB055 X15SB056 X15SB059C
X15SS0510001 X15SS0520001 X15SS0530001 X15SS0540001 X15SS0550001 X15SS0560001 X15SS059C0001

20090527 20090527 20090527 20090527 20090527 20090527 20090601
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 0 0 0 0 0
1 1 1 1 1 1 1

FT FT FT FT FT FT FT
SS SS SS SS SS SS SS
N N N N N N Y

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

17000 24000 960
26000 44000 1600

68.333 96.333 58.333 32.667 40 85.333 60.667

86 80 86



TABLE 4-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 15 

OLD SKEET TRAP RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 10 OF 13

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

0.17 J 4.8 J
2.9 5.8
8.2 L 22.2 L

74.7 940
1.2 B 2.4 B

33.9 33

X15SB060C X15SB061 X15SB062 X15SB063 X15SB064 X15SB064 X15SB065
X15SS060C0001 X15SS0610001 X15SS0620001 X15SS0630001 X15SB0640102 X15SS0640001 X15SS0650001

20090601 20090602 20090602 20090602 20090602 20090602 20090602
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 0 0 1 0 0
1 1 1 1 2 1 1

FT FT FT FT FT FT FT
SS SS SS SS SB SS SS

N N NY N N N

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

129.333 192.333 160 272 15.667 1236 70.333

85 83



TABLE 4-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 15 

OLD SKEET TRAP RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 11 OF 13

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

0.16 J 0.26 J 1.9 J 0.39 L
3.8 2.3 3.2 3.5
11.5 L 37.6 L 8.8 L 9.4
33.3 423 754 282
1.4 B 2.8 B 1.3 B 1.7 B
41.6 53.3 38.5 33.1

X15SB066 X15SB067 X15SB068 X15SB069 X15SB070 X15SB070 X15SB071
X15SS0660001 X15SS0670001 X15SS0680001 X15SS0690001 X15SB0700102 X15SS0700001 X15SS0710001

20090602 20090602 20090602 20090602 20090602 20090602 20090602
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG
SO SO SO SO SO SO SO
0 0 0 0 1 0 0
1 1 1 1 2 1 1

FT FT FT FT FT FT FT
SS SS SS SS SB SS SS

NN N N NN N

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

118.333 87 192.333 75.667 52.333 810 379.333

81 86 83 87



TABLE 4-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 15 

OLD SKEET TRAP RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 12 OF 13

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

0.335 L 0.28 L 0.61 L 0.5 L 0.47 L
3.4 3.3 2.1 2.2 2.7
9.5 9.6 5.4 8.2 26

234.5 187 658 335 238
1.45 B 1.2 B 1.3 B 1.3 B 2.2 B
33.05 33 25.1 30.5 37.4

X15SB071 X15SB071 X15SB072 X15SB073 X15SB074 X15SB075 X15SB076
X15SS0710001-AVG X15SS0710001-D X15SS0720001 X15SS0730001 X15SS0740001 X15SS0750001 X15SS0760001

20090602 20090603 20090602 20090602 20090602 20090602 20090602
NM FD NM NM NM NM NM

AVG DUP NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 0 0 0 0 0
1 1 1 1 1 1 1

FT FT FT FT FT FT FT
SS SS SS SS SS SS SS

N NN N N N N

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

379.333 340.667 490 1260.333 130.333 552.667

87 87 85 84 86



TABLE 4-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 15 

OLD SKEET TRAP RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 13 OF 13

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

0.68 L 0.46 L
2.6 2.7

23.3 14.8
66.7 77.2
1.8 B 1.7 B

52.5 54.4

X15SB077C X15SB078C
X15SS077C0001 X15SS078C0001

20090610 20090610
NM NM

NORMAL NORMAL
SO SO
0 0
1 1

FT FT
SS SS
Y Y

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

3.7 J 0.49 J

67.667 81.333

81 82



TABLE 4-4

FIXED BASE LABORATORY SEDIMENT MC ANALYTICAL RESULTS HITS/EXCEEDANCES
UXO 15 

OLD SKEET TRAP RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 1 OF 4

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27 0.09 B 0.04 B
ARSENIC 0.39 1.4 1.2
COPPER 100 2.9 2.8
LEAD 400 19.6 7.5
TIN 0.89 1.9 B 0.92 B
ZINC 46 11.4 8.1
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000 24 UL 25 UL
2-METHYLNAPHTHALENE 31000 24 UL 25 UL
ACENAPHTHENE 29000 24 UL 25 UL
ACENAPHTHYLENE 29000 24 UL 25 UL
ANTHRACENE 29000 24 UL 25 UL
BENZO(A)ANTHRACENE 150 24 UL 25 UL
BENZO(A)PYRENE 15 24 UL 25 UL
BENZO(B)FLUORANTHENE 150 24 UL 25 UL
BENZO(G,H,I)PERYLENE 1100 24 UL 25 UL
BENZO(K)FLUORANTHENE 1100 24 UL 25 UL
CHRYSENE 1100 3.5 B 25 UL
DIBENZO(A,H)ANTHRACENE 15 24 UL 25 UL
FLUORANTHENE 29000 24 UL 25 UL
FLUORENE 29000 24 UL 25 UL
INDENO(1,2,3-CD)PYRENE 150 24 UL 25 UL
NAPHTHALENE 330 24 UL 25 UL
PHENANTHRENE 29000 24 UL 25 UL

PALs

X15SD001
X15SD0010006

20090601
NM

NORMAL
SD
0

0.5
FT
NA
N

X15SD002
X15SD0020006

20090601
NM

NORMAL
SD
0

0.5
FT
NA
N

X15SD003

NM

0

NA

X15SD004 X15SD005 X15SD006 X15SD007
X15SD0030006 X15SD0040006 X15SD0050006 X15SD0060006 X15SD0070006

20090601 20090601 20090601 20090601 20090601
NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL
SD SD SD SD SD

0 0 0 0
0.5 0.5 0.5 0.5 0.5
FT FT FT FT FT

NA NA NA NA
N N N N N

PHENANTHRENE 29000 24 UL 25 UL
PYRENE 1100 24 UL 25 UL
XRF Field Parameters (mg/kg)
LEAD 400 17.333 8.333 185 7 29.667 3.333 27
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA 13 K
Miscellaneous Parameters (s.u.)
PH NA 5.6
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA 740
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 84 82
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA 83 80



TABLE 4-4

FIXED BASE LABORATORY SEDIMENT MC ANALYTICAL RESULTS HITS/EXCEEDANCES
UXO 15 

OLD SKEET TRAP RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 2 OF 4

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000

PALs

0.05 B
0.54
2.4
14
0.9 B

12.2

X15SD008 X15SD009 X15SD010 X15SD011 X15SD012 X15SD013 X15SD014
X15SD0080006 X15SD0090006 X15SD0100006 X15SD0110006 X15SD0120006 X15SD0130006 X15SD0140006

20090601 20090601 20090610 20090610 20090610 20090610 20090610
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SD SD SD SD SD SD SD
0 0 0 0 0 0 0

0.5 0.5 0.5 0.5 0.5 0.5 0.5
FT FT FT FT FT FT FT
NA NA NA NA NA NA NA
N N N N N N N

PHENANTHRENE 29000
PYRENE 1100
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

10 14 17.667 4.333 15.667 15.333 12

78



TABLE 4-4

FIXED BASE LABORATORY SEDIMENT MC ANALYTICAL RESULTS HITS/EXCEEDANCES
UXO 15 

OLD SKEET TRAP RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 3 OF 4

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000

PALs

0.05 B
0.65
3.3
6.7
1 B

15.2

X15SD015 X15SD016 X15SD017 X15SD018 X15SD019 X15SD020 X15SD021
X15SD0150006 X15SD0160006 X15SD0170006 X15SD0180006 X15SD0190006 X15SD0200006 X15SD0210006

20090610 20090610 20090610 20090610 20090610 20090610 20090610
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SD SD SD SD SD SD SD
0 0 0 0 0 0 0

0.5 0.5 0.5 0.5 0.5 0.5 0.5
FT FT FT FT FT FT FT
NA NA NA NA NA NA NA
N N N N N N N

PHENANTHRENE 29000
PYRENE 1100
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

2.667 8 11.333 6.667 3.333 7.333 6

78



TABLE 4-4

FIXED BASE LABORATORY SEDIMENT MC ANALYTICAL RESULTS HITS/EXCEEDANCES
UXO 15 

OLD SKEET TRAP RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 4 OF 4

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000

PALs

0.06 B 0.28 B 0.083 B
0.5 5.8 0.36
3 36.1 2.1 B

7.6 37 5 B
0.87 B 3.4 0.64 B
12.5 164 9.3

26 U
26 U
26 U
26 U
26 U
2.9 J
4.6 J
3.4 J
2.8 J
26 U
5.4 J
26 U
26 U
26 U
2.9 J
26 U
26 U

X15SD022 X15SD023 X15SD024 X15SD025 X15SD026 X15SD027 X15SD030 X15SD033
X15SD0220006 X15SD0230006 X15SD0240006 X15SD0250006 X15SD0260006 X15SD0270006 X15SD0300006 X15SD0330006

20090610 20090610 20090610 20090610 20090610 20090610 20090610 20090610
NM NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SD SD SD SD SD SD SD SD
0 0 0 0 0 0 0 0

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
FT FT FT FT FT FT FT FT
NA NA NA NA NA NA NA NA
N N N NN N N N

PHENANTHRENE 29000
PYRENE 1100
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

26 U
26 U

20.333 11 12 10.667 12.333 0 U

9.5 K

7

1300

79 41 78

78



TABLE 4-5

BENZO(a)PYRENE EQUIVALENT CONCENTRATIONS IN DISCRETE SURFACE SOIL SAMPLES
OLD SKEET AND TRAP RANGE (OSTR) - UXO 14

SITE INVESTIGAITON
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND
PAGE 1 OF 1

location X15SB001 X15SB002 X15SB003 X15SB011 X15SB015 X15SB019 X15SB021 X15SB028 X15SB029 X15SB031 X15SB032 X15SB035 X15SB038 X15SB049 X15SB050 X15SB052 X15SB053 X15SB054
nsample X15SS0010001 X15SS0020001 X15SS0030001 X15SS0110001 X15SS0150001 X15SS0190001 X15SS0210001 X15SS0280001 X15SS0290001 X15SS0310001 X15SS0320001 X15SS0350001 X15SS0380001 X15SS0490001 X15SS0500001 X15SS0520001 X15SS0530001 X15SS0540001
matrix SO SO SO SO SO SO SO SO SO SO SO SO SO SO SO SO SO SO
submatrix SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS
sacode NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
top_depth 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
bottom_dep 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
qc_type NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
sample_dat 20090527 20090527 20090527 20090527 20090527 20090527 20090527 20090527 20090527 20090528 20090528 20090528 20090528 20090528 20090528 20090527 20090527 20090527
PAH Concentrations (ug/kg)
BENZO(A)ANTHRACENE            1500 3000 20  J 21  J 17000 37  J 3200 400 53 18000 410 2000 27000 10000 9700 23000 33000 1800
BENZO(A)PYRENE                1600 3900 20  J 18  J 23000 40  J 2300 400 58 24000 440 2900 38000 13000 12000 27000 42000 2300
BENZO(B)FLUORANTHENE          1700 4500 30 24  J 21000 42  J 1500 240 66 26000 410 3200 38000 14000 13000 26000 41000 2000
BENZO(K)FLUORANTHENE          930 1600 12  J 11  J 8400 25  J 510 140 28 11000 270 1100 18000 6100 5700 10000 16000 1200
CHRYSENE                      1400 3600 13  J 15  J 22000 35  J 3600 420 46 22000 290 2500 34000 13000 14000 31000 43000 2000
DIBENZO(A,H)ANTHRACENE        420 620  J 7.8  J 9.4  J 3300  J 13  J 820 91 22  J 4100  J 100 460 7000  J 2300  J 2600  J 5100 7600  J 620
INDENO(1,2,3-CD)PYRENE        1200 2500 12  J 11  J 12000 24  J 700 170 36 16000 290 1900 27000 10000 8900 16000 27000 1700
Benzo(a)pyrene (BaP) Equivalent (ug/kg)
BAP EQUIVALENT-HALFND         2470.7 5539.6 34.133 33.125 31406 63.585 3668.7 573.82 95.826 34232 653.99 4083.5 54414 18774 17831 38731 59903 3484

Toxicity Equivalency Factors (TEFs) for PAHs
PAH TEF
BENZO(A)ANTHRACENE 0.1BENZO(A)ANTHRACENE 0.1
BENZO(A)PYRENE 1
BENZO(B)FLUORANTHENE 0.1
BENZO(K)FLUORANTHENE 0.01
CHRYSENE 0.001
DIBENZO(A,H)ANTHRACENE 1
INDENO(1,2,3-CD)PYRENE 0.1

BaP Screening Levels
Risk Level 1E-06 1E-04
Resid screening level for BaP (ug/kg) 15 1500
Non-resid screening level for BaP (ug/kg) 210 21000

Comparison to Residential Screening Level of 1,500 ug/kg
BAP EQUIVALENT-HALFND (ug/kg) 2,471 5,540 34 33 31,406 64 3,669 574 96 34,232 654 4,084 54,414 18,774 17,831 38,731 59,903 3,484

Comparison to Non-Residential Screening Level of 21,000 ug/kg
BAP EQUIVALENT-HALFND (ug/kg) 2,471 5,540 34 33 31,406 64 3,669 574 96 34,232 654 4,084 54,414 18,774 17,831 38,731 59,903 3,484



 Leaching to 

TABLE 4-6a

HUMAN HEALTH CSM SUMMARY
OLD SKEET AND TRAP RANGE (OSTR) - UXO 15

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

Pathways Associated with Soil at Old Skeet and Trap Range (UXO-15)
Are Direct Contact Exposures to Soil Acceptable?

al Evaluation of
Groundwat

Residential Non-Residenti
Area of Interest Risk Haz. Index Lead Risk Haz. Index Lead er Pathway
Firing Line (Composite 
Samples) Yes Yes Yes Yes Yes Yes

GW use pathway incomplete 
(Sb, NG RBC exceedances)

Surface Soil (Discrete 
Samples) NO (PAHs) Yes NO NO (PAHs) Yes NO

GW use pathway incomplete 
(Sb, PAH RBC exceedances)

Subsurface Soil (Discret
Samples)

e 
Yes Yes Yes Yes Yes Yes

GW use pathway incomplete 
(No RBSL exceedances)

Notes:
GW = groundwater
RBC = risk-based concentration
RBSL = risk-based screening level
Chemicals in parentheses are responsible for 1) unacceptable risks or hazard indices or 2) exceedances of soil to groundwater RBCs

NG = nitroglycerin
PAHs = polycyclic aromatic hydrocarbons
Sb = antimony



TABLE 4-6b

HUMAN HEALTH CSM SUMMARY
OLD SKEET AND TRAP RANGE (OSTR) - UXO 15

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

Pathways Associated with Sediment at Old Skeet and Trap Range (UXO-15)
Are Direct Contact Exposures to Sediment 

Acceptable?
Are Fish Ingestion Exposures 

Acceptable?
Area of Interest Risk Haz. Index Lead Risk Haz. Index

Sediment Yes Yes Yes Yes Yes



TABLE 4-7

ECOLOGICAL CSM SUMMARY
OLD SKEET AND TRAP RANGE (OSTR) - UXO 15

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

X15 SS
Soil Invertebrates Plants Wildlife

Inorganics
ANTIMONY 0 0 X
ARSENIC 0 0 0
COPPER 0 0 0
LEAD 0 X X
ZINC 0 0 0
PAHs 
PAHs X X X

X15 Composite
Soil Invertebrates Plants Wildlife

Inorganics 
ANTIMONY 0 0 0
ARSENIC 0 0 0
COPPER 0 0 0
LEAD 0 0 X
ZINC 0 0 0
Explosives 
NITROGLYCERIN -- -- 0

X15 Sediment
Benthic Invertebrates Wildlife

Inorganics 
ARSENIC 0 0
COPPER 0 0
LEAD 0 0
TIN 0 0
ZINC 0 0
PAHs 
PAHs 0 0

X: Potential risk to receptor from exposure to chemical
0: No risk to receptor from exposure to chemical
--: No toxicity data available to evaluate risk from exposure to chemical
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K. MOORE N62467-04-D-005512/15/09
OLD SKEET AND TRAP RANGE

METALS EXCEEDANCES

NAVAL SUPPORT FACILITY INDIAN HEAD

STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

__E. BERKLITE __6/1/10

FIGURE 4-1

__ __

125 0 12562.5

Feet

³

Legend

!( Metals Exceedance in Soil Sample

!( Metals Exceedance in Sediment Sample

�) Former Trap House Location

MRP Area Identified during PA

Installation Boundary

Aerial Photo: 2004, Charles County
NAD 1983 SP Maryland (coordinates in feet)

NOTE: White tags are FBL data and the green tags are XRF data.
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K. MOORE N62467-04-D-005511/30/09
OLD SKEET AND TRAP RANGE

BAP EQUIVALENTS

NAVAL SUPPORT FACILITY INDIAN HEAD

STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

__E. BERKLITE __6/1/10

FIGURE 4-2

__ __

60 0 6030

Feet

³

Legend

!! Sample Location

!A Clay Target Remains, BaP <1500 ug/kg

!A Clay Target Remains, BaP >1500 ug/kg

�) Former Trap House Location

MRP Area Identified during PA

Installation Boundary

Aerial Photo: 2004, Charles County
NAD 1983 SP Maryland (coordinates in feet)
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K. MOORE N62467-04-D-005510/30/09
OLD SKEET AND TRAP RANGE

LEAD RESULTS

NAVAL SUPPORT FACILITY INDIAN HEAD

STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

__E. BERKLITE __6/1/10

FIGURE 4-3

__ __
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Legend

Predicted Lab Values

!> < 400 mg/kg

!> 400 - 800 mg/kg

!> > 800 mg/kg

Lab Results

�S < 400 mg/kg

�S 400 - 800 mg/kg

�S > 800 mg/kg

�) Former Trap House Location

MRP Area Identified during PA

Installation Boundary

Aerial Photo: 2004, Charles County
NAD 1983 SP Maryland (coordinates in feet)

Human
Health

Screening
Levels
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K. MOORE N62467-04-D-005510/30/09
OLD SKEET AND TRAP RANGE

SOIL LEAD RESULTS

NAVAL SUPPORT FACILITY INDIAN HEAD

STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

__E. BERKLITE __6/1/10

FIGURE 4-4
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Legend

Predicted Lab Values

!> < 11 mg/kg

!> 11 - 120 mg/kg

!> 120 - 1700 mg/kg

Lab Results

�S < 11 mg/kg

�S 11 - 120 mg/kg

�S 120 - 1700 mg/kg

�) Former Trap House Location

MRP Area Identified during PA

Installation Boundary

Aerial Photo: 2004, Charles County
NAD 1983 SP Maryland (coordinates in feet)
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Legend

Predicted Lab Values

!> < 30.2 mg/kg

Lab Results

�S < 30.2 mg/kg

�S 30.2 - 112.0 mg/kg

�) Former Trap House Location

MRP Area Identified during PA

Installation Boundary

Aerial Photo: 2004, Charles County
NAD 1983 SP Maryland (coordinates in feet)
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5.0  MARINE RIFLE RANGE  – UXO 14 

5.1 SITE BACKGROUND 

5.1.1 Historical Information 

The Marine Rifle Range was used for small arms training from approximately 1911 to 1918 and was 

identified in the Navy Range Inventory.  The estimated limits of the Marine Rifle Range were mapped 

based on field reconnaissance, additional data collection, and historical maps.  Based on this evaluation, 

the size of the Marine Rifle Range was estimated in the PA at 30.44 acres.  The boundaries of the range 

were altered from the Navy Range Inventory to incorporate the firing lines and target butts identified on 

historical maps.  The boundaries were also changed to exclude the areas occupied by other MRP sites.  

The Safety Danger Zone (SDZ) developed for the Marine Rifle Range covers approximately 1,369 acres.  

Site walks completed during the preliminary SI, and a review of historical records and photographs 

indicated that the hillside embankment located behind the main targets should be included in the site 

because it most likely received the majority of bullets passing through or over the intended targets.  

Bullets landing below the targets impacted the target berms.  The range is located on the Stump Neck 

Annex, south of Archer Avenue, and parallel to Archer Avenue from the causeway west to Building 2105.  

The western portion of the range is developed, and the central and eastern portions of the range are 

wooded with sporadic structures.  Earthen mounds are present in the woods along Archer Avenue and 

east of Building 2075.  The Marine Rifle Range is also surrounded by the Air Blast Pond to the south, 

Torpedo Burial Site to the south, and Old Skeet and Trap Range to the north.  When the Marine Rifle 

Range was an active training area, two range houses, barracks, and associated support buildings were 

present at the range.  The estimated period of use, 1911 to 1918, is based on historical maps and 

documents. The Marine Rifle Range, as identified on maps from 1913, 1915 and 1918, is also referred to 

as the Rifle Range, Winthrop, Maryland.  The range was identified on a January 1913 Government 

Reservation at Stump Neck, Maryland map, which was obtained from the National Archives.  

Photographs of the conditions at the Marine Rifle Range in 1913 were also obtained from the National 

Archives.  The 1913 map obtained from the National Archives, and  the Installation and Navy historian 

provide details of the layout of the Marine Rifle Range, including buildings, target butts, and firing lines.  

The 1913 map shows the location of the range within the installation and a rough outline of the range.  

According to the 1918 Annual Report from the Commandant of the Marine Corps, this range was used for 

Marine recruits from the Norfolk and Philadelphia depots for small arms training with rifles.  An April 1917 

memorandum from the Marine Corps states that the range was still in use and that it was dangerous to 

enter the portion of the reservation to the rear of the rifle butts.  The 1918 Annual Report of the Chief of 

the Bureau of Ordnance states that “the buildings vacated by the Marines on Stump Neck were moved to 
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Machodoc Creek (Virginia) to form the nucleus of the station.”  A 1931 memorandum from the Major 

General Commandant of the Marine Corps states that the buildings at Winthrop were “understood to be 

quite dilapidated and of no value.” A 1949 map showing the conditions at Stump Neck lists this area as 

“cultivated.”  Therefore, it is assumed that the range was closed between April 1917 and 1918.  Mr. Miller, 

retired Marine Corps EOD, stated that the rifle range paralleled the Potomac River.  He also stated that 

pistols may have been used at the range and that an embankment was present behind the targets.  Two 

target butts were located at the eastern end of the range.  Two sets of firing lines, one for each target 

butt, were located at 100-meter increments to a maximum of 1,000 meters.  Range houses, barracks, and 

other support buildings were also identified on the 1913 map.  According to historical photographs, there 

were 13 targets in each target butt.  The numbers of targets, locations of firing lines, and recommended 

Small Arms Range Design and Construction guidance document were used to establish the SDZ.  The 

SDZ for the Marine Rifle Range extends over Chicamuxen Creek, the Potomac River, and east over the 

Stump Neck Annex and off post.  These features were used to establish the size, shape, and orientation 

of the Marine Rifle Range as it appears in this SI Report.  The 1914 Annual Report stated that the Marine 

Rifle Range was a source of delay for the Proving Ground.  Despite precautions taken at the range, the 

requirements at the rifle range made it necessary to suspend or curtail work at the Naval Proving Ground.  

However, work from the Proving Ground also caused delays and interferences with training at the rifle 

range when projectiles where fired toward Stump Neck.  The dwellings and barracks on Stump Neck were 

close to the line of the 10-inch, 12-inch, and 14-inch guns and were inside the SDZ established by the 

Navy.  Although stringent orders existed to vacate the Marine Rifle Range when firing over it was 

necessary, there was always an element of danger.  According to a 1911 Bureau of Ordnance 

memorandum, no projectiles had been reported to have landed in the rifle range.  The Marine Rifle Range 

was relocated to MCB Quantico in 1918 to eliminate the interferences between training at the rifle range 

and at the Proving Ground.  The Marine Rifle Range is not identified as a SWMU or as an Installation 

Restoration (IR) range; however, the following SWMUs are overlapped by or adjacent to the Marine Rifle 

Range:  

 

•  SWMU #6 – Air Blast Pond 

•  SWMU #8 – Tool Burial Site – Site 34 

•  SWMU #9 – Torpedo Burial Site – Site 35 

•  SWMU #12 – Waste Oil Storage Site 

•  SWMU #18 – Waste Pile  

 

The overlapping areas are not included in the estimated acreage for the Marine Rifle Range. 
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5.1.2 Munitions Used 

The Marine Rifle Range was used for small arms training. Historical maps and documents state that rifles 

were used at the range.  Reportedly pistols were also used at the range. Specific ordnance types used at 

the range are not known; however, general rifle ammunition from the early 1900s included .30-caliber 

ammunition.  According to the Army Technical Manuals (AR 750-10, TM 9-855), the maximum range for 

.30-caliber ammunition is 10,350 feet, and the muzzle velocity is 2,700 feet per second.  The SDZ 

extends from the end of each firing line in a 30-degree angle for 3,000 feet down range, at which point it 

continues for an additional 8,700 feet parallel to the direction of fire.  The SDZ for the Marine Rifle Range 

covers 1,369 acres.  The SDZ is the location where projectiles were fired over or may have landed.  The 

munitions used and/or stored at the facility and the associated chemical constituents are listed in 

Table 5-1. 

 

5.1.3 Munitions Constituents 

Lead bullets/fragments are suspected within the target butts. NG from unburned powders and lead from 

primers is suspected at the firing points.  No munitions-related debris items were identified at the Marine 

Rifle Range.  No bullets or metallic debris were reported to have been identified in the shovel tests 

conducted for the Phase I Cultural Resources Survey of Stump Neck Annex (Goodwin, R.C. & 

Associates, 1996.  Phase I Cultural Resources Survey of Stump Neck Annex and Supplemental 

Architectural Investigations, Indian Head Naval Surface Warfare Center, Charles County, Maryland.).  

Based on the information obtained during the data collection process, the Marine Rifle Range is not 

suspected to contain CWM-filled munitions, electrically fused munitions, or DU-associated munitions. 

 

5.2 SITE FIELD WORK  

5.2.1 Site Field Activities  

Soil sample locations were selected based on a bias towards areas that were believed to be most likely 

contaminated by past operations at the site.  The total area of the site is 30.44 acres as indicated on 

Table 3-1.  The site is divided into the nine firing lines, two target berms, and the Hillside Impact Area.  

The nine firing lines are approximately 200 linear feet each.  Target Berm #1 covers approximately 

0.42 acres.  Target Berm #2 covers approximately 0.34 acres.  The Hillside Impact Area covers 

approximately 2.7 acres.  See Figure 3-2 for all sample locations.  Prior to initiating sample collection, all 

sample locations were marked by colored pin flags bearing the sample location ID number.  Proposed 

sample locations identified in the approved WP were located by global positioning system (GPS) and by 
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measurements from stationary objects (e.g.: roadways, existing buildings).  All sample locations were as 

proposed in the approved WP. 

 

5.2.2 Work Plan Deviations 

There were no deviations from the work plan. 

 

5.2.3 Field Data Collection 

A total of 148 soil samples were collected during the SI at the MRR.  All surface soil samples collected 

were from the depth of 0 to 1 foot bgs.  Three subsurface soil samples were collected from a depth of 1 to 

2 feet bgs. One subsurface soil sample was collected from a depth of 2 to 3 feet bgs.  Nine composite 

samples were collected along the firing lines in ten aliquots each.  One hundred forty-eight samples 

underwent field XRF analysis for lead, and 32 soil samples were selected for metals analysis at the FBL.  

The XRF screened composite samples were not correlated, so are not shown on table 3-8.  Nine soil 

samples were selected for PAH analysis.  Four soil samples were selected for TOC analysis.  No soil 

samples were selected for NG analysis.  Soil samples were collected via hand auger in accordance with 

SOP-05.  A summary of the sample collection methods used is shown in Table 3-3.  Soil sample log 

sheets are included in Appendix B of this document. 

 

5.3 SITE INSPECTION DATA COLLECTION RESULTS 

5.3.1 MC Sampling Results 

All soil samples collected were compared to the PALs and background sampling results, and a statistical 

evaluation was done to compare the background data with the site sampling results.  The summary table 

of the site background screening is presented as Table 5-2.  The statistical summary and calculations are 

presented in Appendix G.  The MC analytical results are presented in Appendix C, and the data validation 

reports are presented in Appendix D.  Table 5-3 summarizes the results as compared to the calculated 

screening values for metals.  The PAL was the reference limit, unless the background and screening 

calculations exceeded this value.  In Table 5-3, if a parameter had an exceedance at any sampling point, 

the parameter is highlighted; individual sample exceedances are also highlighted.  Figure 5-1 illustrates 

the metals exceedances in soil at the Marine Rifle Range Hillside and Target Berms.  Figure 5-1a 

illustrates the metals exceedances in soil at the Marine Rifle Range Firing Lines.  Surface soil samples 

collected were from the surface depth of  0 to 1 foot bgs .  Subsurface samples were collected from 

depths of 1 to 2 feet bgs at three locations and 2 to 3 feet bgs at one location.  Screening values used 

were the PAL limits for the direct contact residential values for soil.    
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At Berm 1, the copper PAL was exceeded at one discrete surface soil sampling location.  The lead PAL 

was exceeded at two discrete surface soil sampling locations for the FBL results.  The tin PAL was 

exceeded at two discrete surface soil sampling locations.    

 

At Berm 2, the lead PAL was exceeded at 12 discrete surface soil sampling locations.  The tin PAL was 

exceeded at one discrete surface soil sampling location.  

 

At the Hillside Impact Area, The antimony PAL was exceeded at one discrete surface soil sampling 

location.  The copper PAL was exceeded at four discrete surface soil sampling locations, 2 discrete 

subsurface soil sampling locations at 1 to 2 feet bgs, and one discrete subsurface soil sampling location 

at 2 to 3 feet bgs.  The lead PAL was exceeded for the XRF and/or FBL results at 43 discrete surface soil 

sampling locations, 3 discrete subsurface soil sampling locations at 1 to 2 feet bgs, and 1 discrete 

subsurface soil sampling location at 2 to 3 feet bgs.  The tin PAL was exceeded at 12 discrete surface soil 

sampling locations, 2 discrete subsurface soil sampling locations at 1 to 2 feet bgs, and 1 discrete 

subsurface soil sampling location at 2 to 3 feet bgs.  The zinc PAL was exceeded at three discrete 

surface soil sampling locations and one discrete subsurface soil sampling location at 1 to 2 feet bgs. 

 

At the Firing Lines, the antimony PAL was exceeded at two composite surface soil sampling locations.  

The tin PAL was exceeded at one composite surface sampling location.  The zinc PAL was exceeded at 

three composite surface sampling locations.  The lead PAL was not exceeded at any locations. 

 

Lead was the primary COPC for the investigation and all the screening data were based on XRF lead 

results.  Approximately 20 percent of the XRF screened data were shipped to a FBL for lead analysis, 

along with other parameters determined on a site by site basis.  The XRF and FBL data are plotted on 

Figure 5-2 using the direct contact residential soil screening value of 400 mg/kg.  The values are color 

coded green for less than 400 mg/kg, yellow for 400 to 800 mg/kg, and red for greater than 800 mg/kg.  

FBL data superseded XRF data when present.  The correlation between the XRF and FBL values was 

statistically acceptable; subsequently, the predicted lab values were used in place of the XRF values.  

Figure 5-2 shows the random low level lead exceedances in the two target berms, and the higher level 

lead exceedances at the hillside impact area. None of the firing line lead composite samples exceeded 

the lead PAL.  The Human Health Risk Screening Evaluation is discussed in Section 5.5.  

 

Ecological screening values were 11 mg/kg for wildlife exposure to lead in soil, 120 mg/kg for plant 

exposure to lead in soil, and 1,700 mg/kg for soil invertebrates exposure to lead in soil.  The composite 

soil samples did not exceed the 120 mg/kg for plant exposure to lead in soil. In the target berms, there 
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were some exceedances of the 120 mg/kg for plant exposure, but there were no exceedances of the 

1,700 mg/kg for soil invertebrates. At the hillside impact area, there were exceedances of the 120 mg/kg 

for plant exposure and of the 1,700 mg/kg for soil invertebrates.   The Eco Screening levels for lead in soil 

are illustrated on Figure 5-3 for the target berms and hillside area.  The Ecological Risk Screening 

Evaluation is discussed in Section 5.6. 

 

5.4 DATA QUALITY REVIEW/USABILITY  

5.4.1 Data Quality Review of Samples at Marine Rifle Range 

This section contains a description of the data review processes used to determine whether analytical 

laboratory data collected during the sampling field effort for the Marine Rifle Range were of acceptable 

quality for use in decision-making.  The review began with data validation, DQOs presented in the 

Munitions Response Program Site Inspections at Five Small Arms/Skeet Ranges QAPP (April 2009) were 

maintained through the course of the sampling event. The Worksheets #19 and #15 of the QAPP present 

the analytical methods and compounds analyzed.   

 

5.4.1.1 Data Validation Results 

All of the results from analytical laboratory samples were validated according to multiple specifications.  

Sample data validation generally followed U.S. EPA Region III Modifications to the National Functional 

Guidelines for Organic Data Review (September 1994), and U.S. EPA Region 3 Modifications to the 

National Functional Guidelines for Inorganic Data Validation (April 1993) guidelines.   

 

Appendix D, Table 1 presents all the qualified data and the reason for the data qualification.  The 

rejection of data was not necessary for samples collected at the Marine Rifle Range and all data are 

considered valid for their intended purpose.  

 

5.4.1.2 Data Quality Review 

Some of the DQIs are generated from analysis of field samples (e.g., field duplicates) and some are 

generated from the analysis of laboratory samples (e.g., laboratory duplicates).  Individually, field and 

laboratory DQIs provide measures of the performance of the respective investigative operations (field or 

laboratory).  If individual QC results were acceptable, there was no assignment of validation flags to an 

analytical result; otherwise, there was assignment of a flag indicating the type of QC deficiency to the 

result.  
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5.4.1.3 Completeness 

The sample collection and laboratory analytical completeness were 100%.  

  

5.4.1.4 Sensitivity 

The project quantitation limit goals (PQLGs) are listed in Worksheet #15 in the QAPP (April 2009).  

Analytical sensitivity was generally satisfactory to meet DQOs presented in the QAPP.  However, at the 

inception of the project, the laboratory could not meet several of the PQLGs.  Worksheet #15 highlights 

the exceedances of the PQLGs. 

 

The amount of sample volume collected also affects the ability of the laboratory to achieve the desired 

PQLGs.  Laboratory or field blank contamination can also elevate a result above the PQLGs, resulting in 

samples being qualified as non-detected.  There are instances where the non-detected sample results 

exceed the PQLGs either because of the laboratory’s inability to meet the PQLG or because of elevated 

detection limits because of blank contamination.  Because of the large quantity of data collected and the 

limited number of individual chemicals driving risk, the elevated detection limits should have a negligible 

impact on the assessment of risk and as impact on presence absence determinations. 

 

5.4.1.5 Accuracy 

Appendix D, Table 1 shows that several results were qualified because of matrix spike, LCS, holding 

time, or calibration noncompliances.  The noncompliances in general do not show any directional bias 

with the data except for the following cases.  Antimony and copper had matrix spike recoveries less than 

the laboratory quality control limit but greater than 30% indicating a slight low bias.  Cation exchange 

capacity had a matrix spike recovery greater than the laboratory control limit indicating a slight high bias. 

Overall, the laboratory accuracy was acceptable and no data were rejected.  There were no quality 

control deficencies noted for field accuracy. 

 

5.4.1.6 Field and Laboratory Precision 

Laboratory duplicate imprecision resulted in the qualification of several antimony results.  Field duplicate 

imprecision was noted for arsenic, copper, lead, and tin.  Despite the data qualifications the data are 

acceptable for use in risk assessment.  
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5.4.1.7 Comparability 

No comparability issues were noted during the data validation process. 

 

5.4.1.8 Representativeness 

The QAPP (April 2009) and the use of standardized sampling, sample handling, sample analysis, and 

data reporting procedures were designed so that the final data would be accurate representations of 

actual site conditions.  Based on field logs indicating the conditions during sample collection and 

laboratory audits all reported data are adequately representative of site conditions and intended 

populations. 

 

5.5 HUMAN HEALTH RISK SCREENING EVALUATION 

The purpose of the human health risk screening evaluation is to conservatively estimate risks posed to 

potential human receptors from chemicals present at the Marine Rifle Range.  The human health risk 

screening followed the steps described in Section 3.3, which presented the general methodology for the 

human health risk screening.  These steps are: 

 

• Identification of COPCs 

• Exposure Assessment  

• Risk Characterization 

• Uncertainty Analysis 

 
5.5.1 Identification of Chemicals of Potential Concern 

Human health COPCs in soil were identified using the following considerations: 

 

• Occurrence and distribution of chemicals in the environmental media 

• Chemical toxicity 

• Occurrence of chemical in background samples 

 

Soil samples in the Marine Rifle Range were divided into five areas of interest for the risk screening 

evaluation:  
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• Composite surface soil samples collected from the firing lines 

• Discrete surface soil samples collected from Target Berm 1 

• Discrete surface soil samples collected from Target Berm 2 

• Discrete surface soil samples collected from the Hillside Impact Area 

• Discrete subsurface soil samples collected from the Hillside Impact Area  

 

Using the methodology described in Section 3.3, the maximum concentration of each chemical in soil in 

each area of interest was compared to up to four risk-based screening levels: two risk-based screening 

levels based on direct contact exposures to soil and two based on protection of groundwater.  If the 

maximum concentration exceeded any of the risk-based screening levels, the chemical was classified as 

a possible COPC.  These chemicals were subjected to a comparison to background soil data to 

determine if the soil concentrations in the area of interest are consistent with background soil 

concentrations.  Section 3.3 presents the approach used to determine if the chemicals are present in soil 

at concentrations consistent with background concentrations.  Because the background evaluation is 

used in both the human health and ecological risk screening, the background evaluation is presented in 

Appendix G.  For chemicals identified as possible COPCs, the chemical was retained as a COPC for the 

human health risk screening only if the chemical was present in soil in the area of interest at 

concentrations above background.  

 

5.5.1.1 Composite Surface Soil Samples from Firing Lines 

Appendix E, Table 5-1 presents the results of the evaluation of composite surface soil samples from the 

firing lines.  The following chemicals were identified as human health COPCs in the composite surface 

soil samples: 

 

• Antimony 

• Copper 

• Nitroglycerin 

 

5.5.1.2 Discrete Surface Soil Samples from Target Berm 1 

Appendix E, Table 5-2 presents the results of the evaluation of discrete surface soil samples from Target 

Berm 1.  The following chemicals were identified as human health COPCs in the discrete surface soil 

samples from Target Berm 1: 
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• Copper 

• Lead 

 

5.5.1.3 Discrete Surface Soil Samples from Target Berm 2 

Appendix E, Table 5-3 presents the results of the evaluation of discrete surface soil samples from 

Berm 2.  The following chemicals were identified as human health COPCs in the discrete surface soil 

samples from Berm 2: 

 

• Copper 

• Lead 

 

5.5.1.4 Discrete Surface Soil Samples from Hillside Impact Area 

Appendix E, Table 5-4 presents the results of the evaluation of discrete surface soil samples from the 

Hillside Impact Area.  The following chemicals were identified as human health COPCs in the discrete 

surface soil samples from the Hillside Impact Area: 

 

• Copper 

• Lead 

 

5.5.1.5 Discrete Subsurface Soil Samples from Hillside Impact Area 

Appendix E, Table 5-5 presents the results of the evaluation of discrete subsurface soil samples from the 

Hillside Impact Area.  The following chemicals were identified as human health COPCs in the discrete 

subsurface soil samples from the Hillside Impact Area: 

 

• Copper 

• Lead 

 

5.5.2 Exposure Assessment 

This section presents the exposure assessment for the Marine Rifle Range. This range was used for 

small arms training during World War I.  The western portion of the range is developed with buildings on 

it.  The central portion is partially developed with a few buildings and an area used to store construction 

equipment.  The eastern portion, which includes the two Target Berms and the Hillside Impact Area, is 

undeveloped.  There are marshy areas within the central and eastern portions of the Marine Rifle Range.  
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The remaining undeveloped parts are wooded.  According to installation personnel, there are no planned 

changes to current activities at the Marine Rifle Range.  

  

No public access is authorized at NSF-IH, Stump Neck Annex.  Signs, partial fencing, locked/secured 

gates, login book/office check-in, and vehicle security patrols are used to control the entire facility.  There 

are no access control features specific to the Marine Rifle Range.  Portions of the Marine Rifle Range are 

classified as wetlands and portions lie within the 100-year flood plain.  These features restrict future 

redevelopment options at the Marine Rifle Range. Hunting is allowed on parts of the Marine Rifle Range. 

 

Under the current and predicted future land use patterns for this site, potential human receptors include 

authorized Navy personnel (military and civilian), visitors, contractors, maintenance workers, recreational 

users, and trespassers.   

 

In the human health risk screening evaluation, direct contact exposures to surface and subsurface soil 

(incidental ingestion of soil, dermal contact with soil, inhalation of chemicals volatilized from soil into 

outdoor air and inhalation of chemicals in soil emitted into the air as particulates) were evaluated.  Also 

analyzed was the potential for COPCs in soil to leach into groundwater and adversely affect groundwater 

quality.  

 

TtNUS used the maximum detected concentrations of the COPCs in soil (see Appendix E, Tables 5-1, 

5-2, 5-3, 5-4 and 5-5) as the EPCs in the risk characterization. 

 

5.5.3 Risk Characterization 

This section presents the risk characterization for the Marine Rifle Range.  The risk characterization 

involved:  

 

• Calculating risks and hazard indices for direct contact exposures to soil. 

• Evaluating direct contact exposures to lead in soil. 

• Evaluating the potential for chemicals to leach from soil to groundwater and affect groundwater 

quality (the soil to groundwater pathway). 

 

5.5.3.1 Evaluation of Direct Contact Exposures to Soil 

As discussed previously, COPCs were identified for the human health risk screening evaluation for soil 

samples from all areas of interest.  Using the procedures presented in Section 3.3, risk and hazard 
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indices for direct contact exposures to these soils were calculated.  TtNUS also evaluated direct contact 

exposures to lead in discrete soil samples. 

 

5.5.3.1.1 Composite Surface Soil Samples from Firing Lines 

Appendix E, Table 5-6 presents the calculated risks and hazard indices for direct contact exposures to 

COPCs in the composite surface soil samples from the firing lines.  Appendix E, Table 5-6 presents risk 

and hazard indices for both residential and non-residential exposures.  For residential exposures, the total 

calculated risk is 2.8x10-8, which is well below USEPA’s acceptable risk level of 10-4.  The calculated 

hazard index is 0.19, which is below USEPA’s acceptable hazard index of 1.  

 

For non-residential exposures, the total calculated risk is 8.0x10-9, which is well below USEPA’s 

acceptable risk level of 10-4. The calculated hazard index is 0.018, which is below USEPA’s acceptable 

hazard index of 1. 

 

5.5.3.1.2 Discrete Surface Soil Samples From Target Berm 1 

Appendix E, Table 5-7 presents the calculated hazard indices for residential and non-residential direct 

contact exposures to COPCs in the discrete surface soil samples from Target Berm 1.  Since copper is 

the only COPC (other than lead, which is evaluated separately) and copper is not considered to be 

carcinogenic, cancer risks were not calculated.  For residential direct contact exposures to soil, the total 

calculated hazard index is 0.035, which is well below USEPA’s acceptable hazard index of 1.  For non-

residential direct contact exposures to soil, the total calculated hazard index is 0.0026, which is also well 

below USEPA’s acceptable hazard index of 1. 

 

Appendix E, Table 5-8 presents the comparison of the maximum lead concentration in the surface soil 

samples to residential and non-residential risk-based concentrations. The maximum lead concentration of 

543 mg/kg exceeds the residential direct contact screening value of 400 mg/kg, but is below the non-

residential direct contact screening value of 800 mg/kg.  

 

5.5.3.1.3 Discrete Surface Soil Samples From Target Berm 2 

Appendix E, Table 5-9 presents the calculated hazard indices for residential and non-residential direct 

contact exposures to COPCs in the discrete surface soil samples from Target Berm 2.  Since copper is 

the only COPC (other than lead, which is discussed separately) and copper is not considered to be 

carcinogenic, cancer risks were not calculated.  For residential direct contact exposures to soil, the total 

calculated hazard index is 0.029, which is well below USEPA’s acceptable hazard index of 1.  For non-
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residential direct contact exposures to soil, the total calculated hazard index is 0.0022, which is also well 

below USEPA’s acceptable hazard index of 1. 

 

Appendix E, Table 5-10 presents the comparison of the maximum lead concentration in the surface soil 

samples to residential and non-residential risk-based concentrations.  The maximum lead concentration 

of 606 mg/kg exceeds the residential direct contact screening value of 400 mg/kg, but is below the non-

residential direct contact screening value of 800 mg/kg. 

 

5.5.3.1.4 Discrete Surface Soil Samples from Hillside Impact Area 

Appendix E, Table 5-11 presents the calculated hazard indices for residential and non-residential direct 

contact exposures to COPCs in the discrete surface soil samples from the Hillside Impact Area.  Since 

copper is the only COPC (other than lead, which is discussed separately) and copper is not considered to 

be carcinogenic, cancer risks were not calculated.  For residential direct contact exposures to soil, the 

total calculated hazard index is 0.089, which is below USEPA’s acceptable hazard index of 1.  For non-

residential direct contact exposures to soil, the total calculated hazard index is 0.0067, which is well 

below USEPA’s acceptable hazard index of 1. 

 

Appendix E, Table 5-12 presents the comparison of the maximum lead concentration in the surface soil 

samples to residential and non-residential risk-based concentrations. The maximum lead concentration of 

904 mg/kg exceeds the residential direct contact screening value of 400 mg/kg and the non-residential 

direct contact screening value of 800 mg/kg.  

 

5.5.3.1.5 Discrete Subsurface Soil Samples from Hillside Impact Area 

Appendix E, Table 5-13 presents the calculated hazard indices for residential and non-residential direct 

contact exposures to COPCs in the discrete subsurface soil samples from the Hillside Impact Area.  Since 

copper is the only COPC (other than lead, which is discussed separately) and copper is not considered to 

be carcinogenic, cancer risks were not calculated.  For residential direct contact exposures to soil, the 

total calculated hazard index is 0.27, which is below USEPA’s acceptable hazard index of 1.  For non-

residential direct contact exposures to soil, the total calculated hazard index is 0.0021, which is also 

below USEPA’s acceptable hazard index of 1. 

 

Appendix E, Table 5-14 presents the comparison of the maximum lead concentration in the subsurface 

soil samples to residential and non-residential risk-based concentrations.  The maximum lead 

concentration of 6620 mg/kg exceeds the residential direct contact screening value of 400 mg/kg and the 
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non-residential direct contact screening value of 800 mg/kg.  There were three subsurface soil samples 

collected from the Hillside Impact Area and the concentrations of lead in all three samples exceeded the 

residential and non-residential screening values. 

 

5.5.3.2 Evaluation of the Soil to Groundwater Pathway 

Using the procedures presented in Section 3.3, the soil to groundwater pathway was evaluated for 

COPCs in soil samples from all areas of interest. 

 

5.5.3.2.1 Composite Surface Soil Sample from Firing Lines 

Appendix E, Table 5-15 presents the comparison of the maximum detected concentration and average 

concentration to the risk-based concentrations in soil for protection of groundwater.  This table presents 

risk-based concentrations for dilution-attenuation factors of 1 (the conservative default value) and 20.  

The maximum concentrations of antimony and copper in soil exceeded risk-based concentrations for a 

dilution-attenuation factor of 1 but not 20.  The maximum concentration of nitroglycerin in soil exceeded 

risk-based concentrations for dilution-attenuation factors of both 1 and 20. Nitroglycerin is fairly reactive in 

the environment, so if nitroglycerin leaches from soil into groundwater, there is a good chance that some 

or all of this chemical will degrade in groundwater.  Groundwater from the Marine Rifle Range is not used 

as a source of drinking water, so the pathway is currently incomplete.  

 

5.5.3.2.2 Discrete Surface Soil Samples from Target Berm 1 

Appendix E, Table 5-16 presents the comparison of the maximum detected concentrations and average 

concentrations of surface soil samples from Target Berm 1 to the risk-based concentrations in soil for 

protection of groundwater for dilution-attenuation factors of 1 and 20.  The maximum concentration of 

copper in soil exceeds risk-based concentrations for a dilution-attenuation factor of 1 but not 20.  Also, as 

noted above, groundwater from the Marine Rifle Range is not used as a source of drinking water, so the 

pathway is currently incomplete.  

 

5.5.3.2.3 Discrete Surface Soil Samples from Target Berm 2 

Appendix E, Table 5-17 presents the comparison of the maximum detected concentrations and average 

concentrations of surface soil samples from Target Berm 2 to the risk-based concentrations in soil for 

protection of groundwater for dilution-attenuation factors of 1 and 20.  The maximum concentration of 

copper in soil exceeds risk-based concentrations for a dilution-attenuation factor of 1 but not 20.  As 
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noted above, groundwater from the Marine Rifle Range is not used as a source of drinking water, so the 

pathway is currently incomplete.  

 

5.5.3.2.4 Discrete Surface Soil Samples from Hillside Impact Area 

Appendix E, Table 5-18 presents the comparison of the maximum detected concentrations and average 

concentrations of surface soil samples from the Hillside Impact Area to the risk-based concentrations in 

soil for protection of groundwater for dilution-attenuation factors of 1 and 20.  The maximum concentration 

of copper in soil exceeds risk-based concentrations for a dilution-attenuation factor of 1 but not 20.  As 

noted above, groundwater from the Marine Rifle Range is not used as a source of drinking water, so the 

pathway is currently incomplete.  

 

5.5.3.2.5 Discrete Subsurface Soil Samples from Hillside Impact Area 

Appendix E, Table 5-19 presents the comparison of the maximum detected concentrations and average 

concentrations of subsurface soil samples from the Hillside Impact Area to the risk-based concentrations 

in soil for protection of groundwater for dilution-attenuation factors of 1 and 20.  The maximum 

concentration of copper in soil exceeds risk-based concentrations for a dilution-attenuation factor of 1 but 

not 20.  As noted above, groundwater from the Marine Rifle Range is not used as a source of drinking 

water, so the pathway is currently incomplete.  

 

5.5.4 Uncertainty Analysis 

Section 3.3.4 provides a detailed discussion of the sources of uncertainty in the human health risk 

screening evaluation.  

 

5.5.5 Human Health Risk Screening Evaluation Summary 

In the human health risk screening evaluation, TtNUS evaluated soil data for the Marine Rifle Range.  

TtNUS divided the soil samples for this site into five areas of interest for the risk screening evaluation:  

 

• Composite surface soil samples collected from the firing lines 

• Discrete surface soil samples from Target Berm 1 

• Discrete surface soil samples from Target Berm 2 

• Discrete surface soil samples from the Hillside Impact Area 

• Discrete subsurface soil samples from the Hillside Impact Area 
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For the composite surface soil samples collected from the firing lines, antimony, copper and nitroglycerin 

were selected as COPCs for the human health risk screening evaluation.  The calculated risks for direct 

contact exposures for residential and nonresidential land uses were below the USEPA target level of 10-4 

and the calculated hazard indices for residential and nonresidential land uses were below the USEPA 

target level of 1.  Maximum antimony and copper concentrations in soil exceeded risk-based 

concentrations in soil for protection of groundwater for a dilution-attenuation factor of 1, but not risk-based 

concentrations in soil for a dilution-attenuation factor of 20.  Maximum nitroglycerin concentrations in soil 

exceeded risk-based concentrations in soil for protection of groundwater for dilution-attenuation factors of 

both 1 and 20. Nitroglycerin is fairly reactive in the environment, so nitroglycerin originating in soil may 

degrade as it leaches such that the resulting concentrations of nitroglycerin in groundwater are not 

significant.  Groundwater from the Marine Rifle Range is not used as a source of drinking water, so the 

pathway is currently incomplete.  

 

For the discrete surface soil samples from Target Berm 1, copper and lead were selected as COPCs for 

the human health risk screening evaluation.  Using the maximum detected concentrations in soil, the 

calculated hazard indices for residential and nonresidential land uses were below the USEPA target level 

of 1.  Copper is not considered to be carcinogenic, so risks were not calculated for direct contact 

exposures to soil.  In the evaluation of direct contact exposures to lead in soil, the maximum detected 

lead concentration in soil was greater than the residential direct contact screening value of 400 mg/kg, but 

less than the non-residential direct contact screening value of 800 mg/kg.  Maximum copper 

concentrations in soil exceeded risk-based concentrations in soil for protection of groundwater for a 

dilution-attenuation factor of 1, but not risk-based concentrations in soil for a dilution-attenuation factor of 

20.  As noted above, groundwater from the Marine Rifle Range is not used as a source of drinking water, 

so the pathway is currently incomplete.  

 

For the discrete surface soil samples from Target Berm 2, copper and lead were selected as COPCs for 

the human health risk screening evaluation.  Using the maximum detected concentrations in soil, the 

calculated hazard indices for residential and nonresidential land uses were below the USEPA target level 

of 1.  In the evaluation of direct contact exposures to lead in soil, the maximum detected lead 

concentration in soil was greater than the residential direct contact screening value of 400 mg/kg, but less 

than the non-residential direct contact screening value of 800 mg/kg.  Maximum copper concentrations in 

soil exceeded risk-based concentrations in soil for protection of groundwater for a dilution-attenuation 

factor of 1, but not risk-based concentrations in soil for a dilution-attenuation factor of 20.  As noted 

above, groundwater from the Marine Rifle Range is not used as a source of drinking water, so the 

pathway is currently incomplete.  
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For the discrete surface soil samples from the Hillside Impact Area, copper and lead were selected as 

COPCs for the human health risk screening evaluation. Using the maximum detected concentrations in 

soil, the calculated hazard indices for residential and nonresidential land uses were below the USEPA 

target level of 1. In the evaluation of direct contact exposures to lead in soil, the maximum detected lead 

concentration in soil was greater than both the residential direct contact screening value of 400 mg/kg 

and the non-residential direct contact screening value of 800 mg/kg. Maximum copper concentrations in 

soil exceeded risk-based concentrations in soil for protection of groundwater for a dilution-attenuation 

factor of 1, but not risk-based concentrations in soil for a dilution-attenuation factor of 20. As noted above, 

groundwater from the Marine Rifle Range is not used as a source of drinking water, so the pathway is 

currently incomplete.  

 

For the discrete subsurface soil samples from the Hillside Impact Area, copper and lead were selected as 

COPCs for the human health risk screening evaluation. Using the maximum detected concentrations in 

soil, the calculated hazard indices for residential and nonresidential land uses were below the USEPA 

target level of 1.  In the evaluation of direct contact exposures to lead in soil, there were three discrete 

subsurface soil samples and all had concentrations exceeding both the residential direct contact 

screening value of 400 mg/kg and the non-residential direct contact screening value of 800 mg/kg.  

Maximum copper concentrations in soil exceeded risk-based concentrations in soil for protection of 

groundwater for a dilution-attenuation factor of 1, but not risk-based concentrations in soil for a dilution-

attenuation factor of 20.  As noted above, groundwater from the Marine Rifle Range is not used as a 

source of drinking water, so the pathway is currently incomplete.  

 

5.6 ECOLOGICAL RISK SCREENING EVALUATION 

5.6.1 Site Description 

Section 5.1 presents a detailed description of the site location, history, and background of the site.  Grab 

samples were collected from three separate areas, including Berm 1, Berm 2, and the Hillside Impact 

Area.  Composite samples were collected at the firing lines.   

 
5.6.2 Potential Ecological Receptors and Exposure Pathways 

The contaminated media to which ecological receptors may be exposed include surface soil.  These 

potential ecological receptors and exposure pathways are described in detail in Section 3.4.1.1. 
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5.6.3 Ecological Screening 

The first part of the evaluation is selection of COPCs.   

 

5.6.3.1 COPCs for Terrestrial Invertebrates and Plants 

Appendix F, Tables 5-6.3.1 to 5-6.3.4 present the chemicals that were retained as COPCs in surface soil 

for potential risks to plants and invertebrates for Berm 1 grab samples, Berm 2 grab samples, Hillside 

Impact Area grab samples, and the composite samples taken from the firing lines, respectively.  These 

tables also present the chemicals that were retained for food chain modeling for mammals and birds 

(discussed further in Section 5.6.3.2). 
 

Terrestrial Invertebrates 

Copper was selected as a COPC for terrestrial invertebrates in surface soil from Berm 1, Berm 2, and 

Hillside Impact Area grab samples because it was detected at a maximum concentration that exceeded 

its screening level.  Tin was selected as a COPC for terrestrial invertebrates in surface soil from Berm 1, 

Berm 2, and Hillside Impact Area grab samples because no screening level was available.  Although lead 

based on lab data did not exceed its screening level, lead from Hillside Impact Area grab samples based 

on XRF data exceeded its screening level; therefore, lead was selected as a COPC for terrestrial 

invertebrates in surface soil from Hillside Impact Area samples.  Nitroglycerin was selected as a COPC 

for terrestrial invertebrates in the composite soil because no screening level was available. 

 

Terrestrial Plants 

Copper and lead were selected as COPCs for terrestrial plants in surface soil from Berm 1 and Berm 2 

grab samples because they were detected at concentrations that exceeded screening levels.  Copper, 

lead, and tin were selected as COPCs for terrestrial plants in surface soil from Hillside Impact Area grab 

samples because they were detected at concentrations that exceeded screening levels.  Nitroglycerin 

was selected as a COPC for terrestrial plants in the composite soil because a screening level was not 

available. 

 

5.6.3.2 COPCs for Mammals and Birds 

Appendix F, Tables 5-6.3.1 to 5-6.3.4 present the chemicals that were retained for food chain modeling 

for terrestrial mammals and birds because they were detected at concentrations above screening levels 

or did not have screening levels for mammals or birds.   
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Tables 5-6.3.5 to 5-6.3.8 summarize the results of the conservative inputs food chain modeling for 

terrestrial receptors.  Appendix F presents the calculation worksheets.  The following summarizes the 

results of the food chain modeling using maximum concentrations and conservative input parameters: 

 

• Copper and lead had EEQs greater than 1.0 in the food chain model for surface soil from Berm 1 and 

Berm 2 grab samples.   

 

• Copper, lead, and tin had EEQs greater than 1.0 in the food chain model for surface soil from Hillside 

Impact Area grab samples.   

 

• Antimony, copper, and lead had EEQs greater than 1.0 in the food chain model for the composite soil.   

 

• Avian TRVs were not available for antimony and nitroglycerin. 

 

5.6.4 Step 3A Refinement 

Step 3a consists of a refinement of the conservative exposure assumptions/concentrations to evaluate 

the potential risks to ecological receptors (i.e., plants, invertebrates, and wildlife receptors).  The objective 

of the Step 3a refinement is to better define those chemicals that contribute to potentially unacceptable 

levels of ecological risk, and to identify and eliminate from further consideration those COPCs that were 

retained because of the use of very conservative exposure scenarios.  The Step 3a evaluation is 

designed to eliminate chemicals from further evaluation for certain groups of receptors.  For example, a 

chemical may be eliminated as a COPC in soil based on risks to soil invertebrates and plants but may be 

retained for evaluating risks to wildlife.   

 

5.6.4.1 Terrestrial Plants and Invertebrates 

Terrestrial Invertebrates 

Copper was retained as a COPC for terrestrial invertebrates in surface soil from grab samples from 

Berm 1, Berm 2, and the Hillside Impact Area because it was detected at concentrations that exceeded 

screening levels; copper greatly exceeded the screening level of 80 mg/kg in samples from Berm 1 

(107 mg/kg) and the Hillside Impact Area (276 mg/kg).  Also, maximum concentrations of copper 

exceeded maximum background concentrations.  Tin was selected as a COPC for terrestrial invertebrates 

in surface soil from grab samples from Berm 1, Berm 2, and the Hillside Impact Area because a screening 
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level was not available.  However, maximum concentrations of tin from Berm 1, Berm 2, and Hillside 

Impact Area (9.1, 10.1, and 81.8 mg/kg, respectively) were well below the ORNL soil invertebrate 

toxicological benchmark for tin of 2000 mg/kg (Efroymson et al., 1997b).  Therefore, tin is not expected to 

be toxic to soil invertebrates at the detected concentrations, and is not retained as a COPC.  Nitroglycerin 

was detected in only one of nine samples; therefore, it was eliminated as a COPC in composite soil.  No 

background data were available for tin and nitroglycerin. 

 

Terrestrial Plants 

Copper and lead were retained as COPCs for terrestrial plants in surface soil from Berm 1 and Berm 2 

grab samples because they were detected at concentrations that exceeded screening levels and greatly 

exceeded the screening level in at least one sample.  Copper, lead, and tin were retained as COPCs for 

terrestrial plants in surface soil from Hillside Impact Area grab samples because they were detected at 

concentrations that exceeded screening levels and greatly exceeded the screening level in at least one 

sample.  Also, maximum concentrations of copper, lead, and tin exceeded maximum background 

concentrations.  Nitroglycerin was detected in only one of nine samples; therefore, it was eliminated as a 

COPC in composite soil.  No background data were available for nitroglycerin.  A discussion of the 

chemicals that have EEQs greater than 1.0 using the less conservative food chain modeling for mammal 

and birds are presented below. 

 

5.6.4.2 Mammals and Birds 

The EEQs from the terrestrial food chain modeling were greater than 1.0 for several chemicals using 

maximum chemical concentrations and conservative exposure assumptions (see Section 5.6.3.2).  

Therefore, as part of the Step 3a refinement, risks for this pathway were recalculated using average 

chemical concentrations in surface soil and sediment and less conservative exposure assumptions 

(i.e., average ingestion rates, average body weights) (see Appendix F, Table 3.4-3).   

 

Tables 5-6.3.9 to 5-6.3.12 summarize the results of the less conservative inputs food chain modeling for 

terrestrial receptors.  Appendix F presents the calculation worksheets.  A discussion of the risks to 

mammal and birds is presented below. 

 

Terrestrial Receptors 

• Copper and lead had EEQs greater than 1.0 using the NOAEL as the TRV, but EEQs are less than 

1.0 using the LOAEL as the TRV.  Maximum concentrations of copper and lead in grab samples 
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exceeded the maximum background concentrations.  Because copper and lead are related to site 

activities, they are retained as COPCs.   

 

• For the composite sample, lead had an EEQ greater than 1.0 using the NOAEL as the TRV.  

Because lead is related to site activities, it is retained as a COPC.  Antimony had an EEQ less than 

1.0 using the NOAEL as the TRV; therefore, it is eliminated as a COPC.  An avian TRV was not 

available for nitroglycerin; however, nitroglycerin is considered to be non-toxic to birds (USACHPPM, 

2007).  Therefore, it is not likely that nitroglycerin will impact birds at the site.  Also, the areas 

potentially impacted by nitroglycerin, which are the firing lines, are small.  For these reasons, 

nitroglycerin is eliminated as a COPC. 

 

5.6.5 Ecological Risk Screening Summary 

This section presents a summary of the conclusions of the ecological risk assessment that was 

conducted for the site. 

 

5.6.5.1 Risks to Terrestrial Plants and Invertebrates 

Concentrations exceeded the copper screening level for risk to invertebrates in surface soil from Berm 1, 

Berm 2, and Hillside Impact Area samples; therefore, copper was retained as a COPC.  Concentrations 

exceeded the lead screening level for risk to invertebrates in surface soil from Hillside Impact Area 

samples; therefore, lead was retained as a COPC.  Copper and lead exceeded the screening level for risk 

to plants in surface soil from Berm 1, Berm 2, and Hillside Impact Area samples; therefore copper and 

lead were retained as COPCs.  Tin was retained as a COPC for plants for the Hillside Impact Area as 

maximum concentrations of tin exceeded the screening level in Hillside grab samples.  Nitroglycerin was 

eliminated as a COPC for invertebrates and plants because it was infrequently detected. 

 

5.6.5.2 Mammals and Birds 

Copper and lead were retained as COPCs for terrestrial wildlife because they had EEQs greater than 1.0 

in the food chain model and are related to site activities. 

 

5.7 UPDATED CSM 

Only MC associated with the Marine Rifle Range are considered in the CSM exposure pathway analysis.  

The following general description of the CSM exposure pathway analysis was included in Section 10.1.7 

of the SAP: “Contaminants at the Marine Rifle Range may potentially migrate within soil, groundwater, 
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surface water, and sediment.  The Marine Rifle Range’s proximity to Chicamuxen Creek and its unnamed 

tributaries provides possible migration routes to surface water. Storm water discharges to surface water 

via overland flow.  Groundwater flow in the shallow water table aquifer also likely trends towards 

Chicamuxen Creek; therefore, MC leaching from soil into shallow groundwater may migrate to surface 

water.  Sediments can act as contaminant repositories, and sediment mixing and dredging can act as 

migration routes to surface water.  MC in surface soil and sediment may migrate via plant/animal uptake.  

Direct human or biota contact with surficial and subsurface soil is possible if the soil is disturbed.  Based 

on a review of hydrogeological data, it is unlikely that MC in shallow groundwater would migrate to the 

deeper aquifers that are used as water supplies.  However, shallow groundwater is still considered a 

potential exposure medium.  Potential current and future human receptors include authorized Navy 

personnel (military and civilian), visitors, contractors, maintenance workers, recreational users, and 

trespassers.  Plant and animal biota are also potential receptors.  Examples of ecological receptors 

include deer, wild turkey, and waterfowl.” 

 

Human Health Risk Exposure Summary 

The human health CSM summary table is presented as Table 5-4. 

 

In the human health risk screening evaluation, TtNUS evaluated soil data for the Marine Rifle Range.  

TtNUS divided the soil samples for this site into five areas of interest for the risk screening evaluation:  

 

• Composite surface soil samples collected from the firing lines 

• Discrete surface soil samples from Target Berm 1 

• Discrete surface soil samples from Target Berm 2 

• Discrete surface soil samples from the Hillside Impact Area 

• Discrete subsurface soil samples from the Hillside Impact Area 

 

Maximum antimony and copper concentrations in soil exceeded risk-based concentrations in soil for 

protection of groundwater for a dilution-attenuation factor of 1, but not risk-based concentrations in soil for 

a dilution-attenuation factor of 20.  Maximum nitroglycerin concentrations in soil exceeded risk-based 

concentrations in soil for protection of groundwater for dilution-attenuation factors of both 1 and 20.  

Nitroglycerin is fairly reactive in the environment, so nitroglycerin originating in soil may degrade as it 

leaches such that the resulting concentrations of nitroglycerin in groundwater are not significant.  

 

For the discrete surface soil samples from Target Berm 1, copper and lead were selected as COPCs for 

the human health risk screening evaluation.  Using the maximum detected concentrations in soil, the 
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calculated hazard indices for residential and nonresidential land uses were below the USEPA target level 

of 1.  Copper is not considered to be carcinogenic, so risks were not calculated for direct contact 

exposures to soil.  In the evaluation of direct contact exposures to lead in soil, the maximum detected 

lead concentration in soil was greater than the residential direct contact screening value of 400 mg/kg, but 

less than the non-residential direct contact screening value of 800 mg/kg.  Maximum copper 

concentrations in soil exceeded risk-based concentrations in soil for protection of groundwater for a 

dilution-attenuation factor of 1, but not risk-based concentrations in soil for a dilution-attenuation factor of 

20.  

 

For the discrete surface soil samples from Target Berm 2, copper and lead were selected as COPCs for 

the human health risk screening evaluation.  Using the maximum detected concentrations in soil, the 

calculated hazard indices for residential and nonresidential land uses were below the USEPA target level 

of 1.  In the evaluation of direct contact exposures to lead in soil, the maximum detected lead 

concentration in soil was greater than the residential direct contact screening value of 400 mg/kg, but less 

than the non-residential direct contact screening value of 800 mg/kg. Maximum copper concentrations in 

soil exceeded risk-based concentrations in soil for protection of groundwater for a dilution-attenuation 

factor of 1, but not risk-based concentrations in soil for a dilution-attenuation factor of 20.  

 

For the discrete surface soil samples from the Hillside Impact Area, copper and lead were selected as 

COPCs for the human health risk screening evaluation. Using the maximum detected concentrations in 

soil, the calculated hazard indices for residential and nonresidential land uses were below the USEPA 

target level of 1. In the evaluation of direct contact exposures to lead in soil, the maximum detected lead 

concentration in soil was greater than both the residential direct contact screening value of 400 mg/kg 

and the non-residential direct contact screening value of 800 mg/kg. Maximum copper concentrations in 

soil exceeded risk-based concentrations in soil for protection of groundwater for a dilution-attenuation 

factor of 1, but not risk-based concentrations in soil for a dilution-attenuation factor of 20.  

 

For the discrete subsurface soil samples from the Hillside Impact Area, copper and lead were selected as 

COPCs for the human health risk screening evaluation. Using the maximum detected concentrations in 

soil, the calculated hazard indices for residential and nonresidential land uses were below the USEPA 

target level of 1. In the evaluation of direct contact exposures to lead in soil, there were three discrete 

subsurface soil samples and all had concentrations exceeding both the residential direct contact 

screening value of 400 mg/kg and the non-residential direct contact screening value of 800 mg/kg.  

Maximum copper concentrations in soil exceeded risk-based concentrations in soil for protection of 

groundwater for a dilution-attenuation factor of 1, but not risk-based concentrations in soil for a dilution-

attenuation factor of 20.  
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Groundwater from the Marine Rifle Range is not used as a source of drinking water, so the pathway is 

currently incomplete.  

 

Ecological Risk Exposure Summary: 

The Ecological CSM summary table is presented as Table 5-5. 

 

This section presents a summary of the conclusions of the ecological risk assessment that was 

conducted for the site. 

 

Risks to Terrestrial Plants and Invertebrates 

Concentrations exceeded the copper screening level for risk to invertebrates in surface soil from Berm 1, 

Berm 2, and Hillside Impact Area samples; therefore, copper was retained as a COPC.  Concentrations 

exceeded the lead screening level for risk to invertebrates in surface soil from Hillside Impact Area 

samples; therefore, lead was retained as a COPC.  Copper and lead exceeded the screening level for risk 

to plants in surface soil from Berm 1, Berm 2, and Hillside Impact Area samples; therefore copper and 

lead were retained as COPCs.  Tin was retained as a COPC for plants for the Hillside Impact Area as 

maximum concentrations of tin exceeded the screening level in Hillside grab samples.  Nitroglycerin was 

eliminated as a COPC for invertebrates and plants because it was infrequently detected. 

 

Mammals and Birds 

Copper and lead were retained as COPCs for terrestrial wildlife because they had EEQs greater than 1.0 

in the food chain model and are related to site activities. 

 

CSM Summary 

The updated CSM is shown on Figures 5-4 (Target Berms) and 5-4a (Hillside Impact Area) and details 

the potential exposure sources, pathways, and receptors.  The exposure sources appear to be limited to 

the top of the target berms and the slope of the hillside.  One pathway is runoff from precipitation.  

Leaching from soil into groundwater has been eliminated as a pathway, since groundwater is not used at 

the site.  Receptors would be trespassers and ecological receptors by ingestion, dermal contact, and 

inhalation of surface soil, soil, and sediment.  Potentially complete exposure pathways exist for both 

human and ecological receptors under both current and hypothetical future land uses.  
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5.8 CONCLUSIONS  

The following summary can be made concerning the Marine Rifle Range: 

 

• MC consisting of metals (primarily lead and, to a lesser extent, antimony, arsenic, copper, tin, and 

zinc), and NG are present in site soil [particularly surface soil (0 to 1 foot bgs interval)], and in surface 

water and sediment of drainageways leading from the range to the adjoining unnamed tributaries, 

wetlands, and Chicamuxen Creek. Lead is assumed to be the primary metal MC of concern because 

it is the primary constituent in the spent munitions and because of its documented toxicity to both 

human and ecological receptors. Copper, tin, and zinc contamination were sporadically correlated 

with lead concentrations because they are associated with the lead in the bullets.  

 

• MC are present in surface soil, and may have migrated to subsurface soil and subsequently infiltrated 

to the underlying groundwater.  These constituents may also have migrated to the aforementioned 

adjoining surface water bodies via surface soil runoff or the discharge of contaminated shallow 

groundwater to surface water.  The extent of the potential environmental contamination at the site 

appears to be limited to one sampling location on the northern target berm, on the top of the southern 

target berm, and randomly along the slope of the hillside. 

 

• The CSMs (Figures 5-4 and 5-4a) indicate that potentially complete exposure pathways exist for both 

human and ecological receptors under both current and hypothetical future land uses.  Unacceptable 

levels of human and/or ecological risk may exist.  However, groundwater is not currently used at the 

site. 

 

• At Berm 1, the copper PAL was exceeded at one discrete surface soil sampling location.  The lead 

PAL was exceeded at two discrete surface soil sampling locations.  The tin PAL was exceeded at two 

discrete surface soil sampling locations.    

 

• At Berm 2, the lead PAL was exceeded at 12 discrete surface soil sampling locations.  The tin PAL 

was exceeded at one discrete surface soil sampling location.  

 

• At the Hillside Impact Area, the antimony PAL was exceeded at one discrete surface soil sampling 

location.  The copper PAL was exceeded at four discrete surface soil sampling locations, two discrete 

subsurface soil sampling locations at 1 to 2 feet bgs, and one discrete subsurface soil sampling 

location at 2 to 3 feet bgs.  The lead PAL was exceeded at 43 discrete surface soil sampling 

locations, 3 discrete subsurface soil sampling locations at 1 to 2 feet bgs, and 1 discrete subsurface 
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soil sampling location at 2 to 3 feet bgs.  The tin PAL was exceeded at 12 discrete surface soil 

sampling locations, 2 discrete subsurface soil sampling locations at 1 to 2 feet bgs, and 1 discrete 

subsurface soil sampling location at 2 to 3 feet bgs.  The zinc PAL was exceeded at 3 discrete 

surface soil sampling locations and 1 discrete subsurface soil sampling location at 1 to 2 feet bgs. 

 

• At the Firing Lines, the antimony PAL was exceeded at two composite surface soil sampling 

locations.  The tin PAL was exceeded at one composite surface sampling location.  The zinc PAL was 

exceeded at three composite surface sampling locations.  The lead PAL was not exceeded at any 

locations. 

 

5.8.1 Data Gaps 

There were no data gaps. 

 

5.9 RECOMMENDATIONS FOR NEXT PHASE  

Based on the results of the SI, further actions are required.  These subsequent actions may include a RI 

for the Marine Rifle Range that will meet CERCLA requirements.  RI activities should include an interim 

remedial action to address the limited known areas of surface and shallow subsurface soil lead 

contamination, the limited removal of lead-contaminated soils, or the localized chemical stabilization of 

lead in soil to reduce the potential threat of lead releases to the environment. 

 

5.9.1 Objectives for Interim Removal Action, Remedial Investigation, or No Further Action 
Determination 

Specific tasks recommended as part of the RI MC investigation include the following: 

 

• Removal of shallow soils in areas with elevated concentration of PAHs and metals.  Figure 5-5 

illustrates the proposed soil removal areas.  Soil is not proposed to be removed in the northern target 

berm, because only one sample point exceeded the PAL of 400 mg/kg for lead.  Soil is proposed to 

be excavated to a depth of 1 foot bgs at the top of the southern target berm in the areas of bullet 

accumulations.  Soil is also proposed to be excavated to a depth of 1 foot bgs from the Hillside 

Impact Area in the areas of bullet accumulations.  However, because of the density of the trees, the 

excavations are proposed to be limited to soil immediately surrounding sample points with lead 

exceedances, so that trees are not disturbed (this is estimated as one-quarter of the overall Hillside 
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excavation area).  The total amount of soil to be removed is estimated at approximately 850 cubic 

yards (yd3).  The excavation totals are calculated below. 

 

Location Dimensions: length x 
depth x width (ft) 

Cubic Feet (ft3) Cubic Yards 
(yd3) 

Southern Target Berm 140 x 30 x 1 4,200 156 
Hillside (500 x 150 x 1)/4 18,750 694 
Total Proposed Soil 
Removal 

NA 22,950 850 

 

• Confirmation soil sampling should be performed in the excavation areas using one of these 

scenarios: 

 

1. MIS. 

2. Four corners and middle of excavation. 

3. Resample at same locations where there were exceedances, but at depths below the excavated 

material.   

 

In each of these scenarios, the depth sampled at would be at 1 to 2 feet bgs (pre-excavation depth). 

 



TABLE 5-1

MUNITION TYPES AND CHEMICALS
MARINE RIFLE RANGE (MRR) - UXO14

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

MUNITIONS TYPES USED/STORED AT THE FACILITY
.30-caliber ammunition

ASSOCIATED CHEMICAL CONSTITUENTS
Primary:
Lead
Nitroglycerin

Secondary:
Antimony
Arsenic
Copper
Nickel
Lead Styphnate
Lead Azide



TABLE 5-2a

MARINE RIFLE RANGE
DISCRETE HILL SUBSURFACE SOIL

BACKGROUND COMPARISON
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

Chemical Site FOD Back
F
ground 
OD

Site 
Maximum

Background 
Maximum

Backgroun Site Exceed 
Background?

d UPL

Inorganics(mg/kg)
ARSENIC 3/3 24/28 7.8 14.15 11.6 95% KM(t) UPL NO
COPPER 3/3 26/28 849 25.9 20.3 95% KM(t) UPL YES
LEAD 3/3 25/28 6620 27.9 22 95% KM(t) UPL YES
TIN 3/3 0/14 139 ND ND ND YES1

ZINC 3/3 28/28 53.9 70.4 44.5 95% WH APPROXIMATE GAMMA UPL YES

1 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM 
   NON-DETECT BACKGROUND.



TABLE 5-2b

MARINE RIFLE RANGE
DISCRETE BERM 2 SURFACE SOIL

BACKGROUND COMPARISON
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

g

Chemical
Site Maximu

Detected
Concentrat

m 
 
ion

C

Backgroun
Maximum
Detected

oncentrat

d 
 
 
ion

Site FOD Backgro
FOD

und T
F
otal 
OD

P
No

ercent
ndetec

 
t

Vis
Conc
Site A

Back

ual 
lusion 
bove 

round?
Dist

Site 
ribution

Bac
Dist

kground 
ribution Test

Equal 
Variance?1

Test 
Statistic P-Value Quantile 

Test
Slippage 

Test
Site Above 

Background?

Inorganics(mg/kg)
ARSENIC 3.3 18.3 5/5 30/34 35/39 10 NO NO
COPPER 88.6 19.45 5/5 32/34 5 Y37/39 ES YES
LEAD 606 149 5/5 32/34 5 Y37/39 ES YES
TIN 10.1 ND 1/5 0/12 S31/17 94 YE YES

1 EQUAL VARIANCE F TEST
2 LESS THAN THREE DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS.
3 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON-DETECT BACKGROUND.



TABLE 5-2c

MARINE RIFLE RANGE
DISCRETE BERM 1 SURFACE SOIL

BACKGROUND COMPARISON
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

g

Chemical
Site Maximu

Detected
Concentrat

m 
 
ion

C

Backgroun
Maximum
Detected

oncentrat

d 
 
 
ion

Site FOD Backgro
FOD

und T
F
otal 
OD

P
No

ercent
ndetec

 
t

Vis
Conc
Site A

Back

ual 
lusion 
bove 

round?
Dist

Site 
ribution

Bac
Dist

kground 
ribution Test

Equal 
Variance?1

Test 
Statistic P-Value Quantile 

Test
Slippage 

Test
Site Above 

Background?

Inorganics(mg/kg)
ARSENIC 4.2 18.3 5/5 30/34 35/39 10 NO NO
COPPER 107 19.45 5/5 32/34 5 Y37/39 ES YES
LEAD 543 149 5/5 32/34 5 Y37/39 ES YES
TIN 9.1 ND 2/5 0 2 88 S3/12 /17 YE YES

1 EQUAL VARIANCE F TEST
2 LESS THAN THREE DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS.
3 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON-DETECT BACKGROUND.



TABLE 5-2d

MARINE RIFLE RANGE
DISCRETE HILL SURFACE SOIL
BACKGROUND COMPARISON

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

g

3   .

Chemical
Site Maximu

Detected
Concentrat

m 
 
ion

C

Backgroun
Maximum
Detected

oncentrat

d 
 
 
ion

Site FOD Backgro
FOD

und T
F
otal 
OD

P
No

ercent
ndetec

 
t

Vis
Conc
Site A

Back

ual 
lusion 
bove 

round?
Dist

Site 
ribution

Bac
Dist

kground 
ribution Test

Equal 
Variance?1

Test 
Statistic P-Value Quantile 

Test
Slippage 

Test
Site Above 

Background?

Inorganics(mg/kg)
ANTIMONY 0.32 ND 5/17 0/33 35/50 90 NO NO
ARSENIC 7.3 18.3 16/17 30/34 46/51 10 SIMILAR LOGNORMAL LOGNORMAL GEHAN -2.146 0.0159 PASS PASS NO
COPPER 276 19.45 17/17 32/34 4 Y49/51 ES YES
LEAD 904 149 16/17 32/34 6 Y48/51 ES YES
TIN 81.8 ND 11/17 0/12 S311/29 62 YE YES
ZINC 60.3 42.95 17/17 34/34 0 Y51/51 ES YES

1 EQUAL VARIANCE F TEST
2 LESS THAN THREE DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS.
3 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON-DETECT BACKGROUND. BACKGROUND ARE ALL NON DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON DETECT BACKGROUND



TABLE 5-2e

MARINE RIFLE RANGE
COMPOSITE SURFACE SOIL

BACKGROUND COMPARISON
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

Chemical Site FOD Backgro
FOD

und S
Max

ite 
imum

Back
Ma

ground 
ximum

Backgroun Site Exceed 
Background?

d UPL

Inorganics(mg/kg)
Antimony 9/9 0/33 1.4 ND ND YES
Arsenic 9/9 30/34 3.3 18.3 9.7 95%KM(t)UPL NO
Copper 9/9 32/34 52.4 19.45 13.83 95% KM(t)UPL YES
Lead 9/9 32/34 52.5 149 59.44 95%KM(t)UPL NO
Zinc 9/9 34/34 66.5 42.95 33.9 95% UPL(t) YES



TABLE 5-3a

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES 
UXO 14 

MARINE RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 1 OF 11

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27 0.15 J 0.19 J 0.18 J 1.4 J 1.4 J 0.13 J
ARSENIC 9.7 3.2 2.8 3 3.3 3.3 1.6
COPPER 100 13.8 L 9.3 L 11.9 L 25.5 L 25.5 L 12.7 L
LEAD 400 18.4 17.6 19.6 52.5 52.5 12
TIN 0.89 1.2 B 1.2 B 1.3 B 3.2 B 3.2 B 1.2 B
ZINC 46 29.6 26.7 36 66.5 66.5 25.1
Explosives (mg/kg)
NITROGLYCERIN 6.1 1.2 UJ 1.2 UJ 1.2 UJ 1.2 UJ 1.2 UJ 1.2 UJ 1.2 UJ
XRF Field Parameters (mg/kg)
LEAD 400 19.667 18.333 15.667 82.333 82.333 16.667
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 83 79 76 84 84 86

PALs

X14SB001C
X14SS001C0001

20090529
NM

NORMAL
SO
0
1

FT
SS
Y

X14SB002C X14SB003C

NORMAL NORMAL

FT FT

0 0

X14SB004C X14SB004C X14SB004C X14SB005C
X14SS002C0001 X14SS003C0001 X14SS004C0001 X14SS004C0001-AVG X14SS004C0001-D X14SS005C0001

20090529 20090529 20090529 20090529 20090529 20090529
NM NM NM NM FD NM

ORIG AVG DUP NORMAL
SO SO SO SO SO SO

0 0 0 0
1 1 1 1 1 1

FT FT FT FT
SS SS SS SS SS SS
Y Y Y Y Y Y
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FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES 
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.19 J 0.16 J 0.19 J 0.3 J
2 3 2.6 2.5
8 L 8.7 L 52.4 L 12.8 L

36.7 21.2 22.3 20.1
1 B 1.7 B 1.2 B 1.5 B

46.4 31.9 65.4 34.5

1.2 UJ 1.2 UJ 1.2 U 0.8 J

19.667 19 30 22 57.667 43.333 22.333

79 84 80 73

X14SB006C X14SB007C X14SB008C X14SB009C X14SB010 X14SB011 X14SB012
X14SS006C0001 X14SS007C0001 X14SS008C0001 X14SS009C0001 X14SS0100001 X14SS0110001 X14SS0120001

20090529 20090529 20090601 20090601 20090601 20090601 20090601
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 0 0 0 0 0
1 1 1 1 1 1 1

FT FT FT FT FT FT FT
SS SS SS SS SS SS SS
Y Y Y Y N N N
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

20 15 18.667 15.667 19.667 11.667 16

X14SB013 X14SB014 X14SB015 X14SB016 X14SB017 X14SB018 X14SB019
X14SS0130001 X14SS0140001 X14SS0150001 X14SS0160001 X14SS0170001 X14SS0180001 X14SS0190001

20090601 20090601 20090602 20090602 20090602 20090602 20090602
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 0 0 0 0 0
1 1 1 1 1 1 1

FT FT FT FT FT FT FT
SS SS SS SS SS SS SS
N N N N N N N
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.12 L
4.2
9.2
9.6
1.8 B

29.8

18.333 22.667 28.667 16 42 62 174

20 K

4.8

15000

84

X14SB020 X14SB021 X14SB022 X14SB023 X14SB024 X14SB025 X14SB026
X14SS0200001 X14SS0210001 X14SS0220001 X14SS0230001 X14SS0240001 X14SS0250001 X14SS0260001

20090602 20090602 20090602 20090602 20090602 20090602 20090602
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 0 0 0 0 0
1 1 1 1 1 1 1

FT FT FT FT FT FT FT
SS SS SS SS SS SS SS
N N N N N N N



TABLE 5-3a

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES 
UXO 14 

MARINE RIFLE RANGE
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.1 L
2.4
24.4
75.1
2.2 B
20.4

24 88 324 53.333 69.667 148.333 53.667

86

X14SB027 X14SB028 X14SB029 X14SB030 X14SB031 X14SB032 X14SB033
X14SS0270001 X14SS0280001 X14SS0290001 X14SS0300001 X14SS0310001 X14SS0320001 X14SS0330001

20090602 20090602 20090602 20090602 20090602 20090602 20090602
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 0 0 0 0 0
1 1 1 1 1 1 1

FT FT FT FT FT FT FT
SS SS SS SS SS SS SS
N N N N N N N
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.14 L 0.16 L
2.9 1.8
107 41
543 111
9.1 2.9 B

33.3 23.3

233.667 540.333 117 106.333 403.333 128.333 201.667

85 84

X14SB034 X14SB035 X14SB036 X14SB037 X14SB038 X14SB039 X14SB040
X14SS0340001 X14SS0350001 X14SS0360001 X14SS0370001 X14SS0380001 X14SS0390001 X14SS0400001

20090602 20090602 20090602 20090602 20090602 20090602 20090602
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 0 0 0 0 0
1 1 1 1 1 1 1

FT FT FT FT FT FT FT
SS SS SS SS SS SS SS
N N N N N N N
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.13 L
1.3

76.5
373
4.1

18.6

317.667 84.667 389 330 34.667 21.333 37

86

X14SB041 X14SB042 X14SB043 X14SB044 X14SB045 X14SB046 X14SB047
X14SS0410001 X14SS0420001 X14SS0430001 X14SS0440001 X14SS0450001 X14SS0460001 X14SS0470001

20090602 20090602 20090602 20090602 20090603 20090603 20090603
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 0 0 0 0 0
1 1 1 1 1 1 1

FT FT FT FT FT FT FT
SS SS SS SS SS SS SS
N N N N N N N
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.14 L
2.7

14.6
85.7

2 B
33.1

50.333 29.333 210.667 544.667 65 114.333 365.667

71

X14SB048 X14SB049 X14SB050 X14SB051 X14SB052 X14SB053 X14SB054
X14SS0480001 X14SS0490001 X14SS0500001 X14SS0510001 X14SS0520001 X14SS0530001 X14SS0540001

20090603 20090603 20090603 20090603 20090603 20090603 20090603
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 0 0 0 0 0
1 1 1 1 1 1 1

FT FT FT FT FT FT FT
SS SS SS SS SS SS SS
N N N N N N N



TABLE 5-3a

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES 
UXO 14 

MARINE RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 9 OF 11

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.15 L
1.6

88.6
606
10.1
18.2

728.667 114.333 228 661 144.667 713.667 138.333

13 K

4.6

10000

84

X14SB055 X14SB056 X14SB057 X14SB058 X14SB059 X14SB060 X14SB061
X14SS0550001 X14SS0560001 X14SS0570001 X14SS0580001 X14SS0590001 X14SS0600001 X14SS0610001

20090603 20090603 20090603 20090603 20090603 20090603 20090603
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 0 0 0 0 0
1 1 1 1 1 1 1

FT FT FT FT FT FT FT
SS SS SS SS SS SS SS
N N N N N N N



TABLE 5-3a

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES 
UXO 14 

MARINE RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 10 OF 11

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.17 L 0.11 B
3.1 2.1

29.7 40.8
278 188
2 B 3 B

35.2 21.8

286.333 172.667 488.667 224.333 783.667 163 156.333

80 83

X14SB062 X14SB063 X14SB064 X14SB065 X14SB066 X14SB067 X14SB068
X14SS0620001 X14SS0630001 X14SS0640001 X14SS0650001 X14SS0660001 X14SS0670001 X14SS0680001

20090603 20090603 20090603 20090603 20090603 20090603 20090603
NM NM NM NM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 0 0 0 0 0
1 1 1 1 1 1 1

FT FT FT FT FT FT FT
SS SS SS SS SS SS SS
N N N N N N N
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FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES 
UXO 14 

MARINE RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.13 L
3.3
85
283
2.5 B
34.5

612.667 602.333 168.667 456.333

81

X14SB069 X14SB070 X14SB071 X14SB072
X14SS0690001 X14SS0700001 X14SS0710001 X14SS0720001

20090603 20090603 20090603 20090603
NM NM NM NM

NORMAL NORMAL NORMAL NORMAL
SO SO SO SO
0 0 0 0
1 1 1 1

FT FT FT FT
SS SS SS SS

NN N N



TABLE 5-3b

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 14 

MARINE RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 1 OF 11

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
XRF Field Parameters (mg/kg)
LEAD 400 544 220 454.667 137.667 78.667 401 290.667
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

N N N N
SS SS SS SS

FT FT FT FT FT
1 1 1 1 1

0 0 0 0
SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL
NM NM NM NM

20090603 20090603 20090603 20090603 20090603
X14SS0750001 X14SS0760001 X14SS0770001 X14SS0780001 X14SS0790001

X14SB076 X14SB077 X14SB078 X14SB079

FT
SS
N

X14SB075

NM

0

SS

NORMAL

N
SS
N

X14SB074
X14SS0740001

20090603
NM

NORMAL
SO
0
1

PALs

X14SB073
X14SS0730001

20090603
NM

NORMAL
SO
0
1

FT



TABLE 5-3b

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 14 

MARINE RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 2 OF 11

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.88 B 0.67 B
7.8 J 5.9 J
849 J 641.5 J
6620 J 5105 J
131 J 104.3 J
53.9 46.65

450.667 5150.667 2329.667 323 8971.667 357.667 357.667

79 78.5

N N NN NN N
SS SB SBSS SS SS SS

FTFT FT FT FTFT FT
1 1 2 21 1 1

0 1 10 0 0 0
SOSO SO SO SOSO SO

NORMAL ORIG AVGNORMAL NORMALNORMAL NORMAL
NM NM NMNM NM NM NM

2009061620090604 20090604 20090604 2009061620090604 20090604
X14SS0830001 X14SS0840001 X14SB0840102 X14SB0840102-AVGX14SS0800001 X14SS0810001 X14SS0820001

X14SB084 X14SB084 X14SB084X14SB080 X14SB081 X14SB082 X14SB083



TABLE 5-3b

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 14 

MARINE RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 3 OF 11

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.46 B 0.12 L
4 J 3.2

434 J 32.6
3590 J 108
77.6 J 1.7 B
39.4 32.9

175 598.667 279 187.667 1245.667 1186.667

23 K

4.9

15000

78 85

N NN N N N N
SS SSSS SS SS SSSB

FT FT FT FTFT FT FT
1 1 12 1 1 1

0 00 0 0 01
SO SO SO SOSO SO SO

NORMAL NORMALDUP NORMAL NORMAL NORMAL NORMAL
NM NMNM NM NM NMFD

20090604 20090604 20090604 2009060420090616 20090604 20090604
X14SS0880001 X14SS0890001 X14SS0900001X14SB0840102-D X14SS0850001 X14SS0860001 X14SS0870001

X14SB089 X14SB090X14SB085 X14SB086 X14SB087 X14SB088X14SB084



TABLE 5-3b

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 14 

MARINE RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 4 OF 11

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.14 L
2.4

39.5
293
7.1

24.8

594 708.667 265 337 2105.667 245.333 49.667

83

N NN N N NN
SSSS SS SS SSSS SS

FT FT FTFT FT FT FT
1 11 1 1 11

00 0 0 00 0
SO SO SOSO SO SO SO

NORMAL NORMALNORMAL NORMAL NORMAL NORMALNORMAL
NMNM NM NM NMNM NM

20090604 20090604 2009060420090604 20090604 20090604 20090604
X14SS0960001 X14SS0970001X14SS0920001 X14SS0930001 X14SS0940001 X14SS0950001X14SS0910001

X14SB097X14SB093 X14SB094 X14SB095 X14SB096X14SB091 X14SB092



TABLE 5-3b

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 14 

MARINE RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.18 B
3.9
113
1220
29.3
25.8

1339 3361.333 23.333 11340.67 19878 8931 2401.667

86

NN N N NN N
SS SS SB SBSS SS SS

FT FTFT FT FT FTFT
31 1 1 21 1

0 0 1 20 0 0
SO SOSO SO SO SOSO

NORMALNORMAL NORMAL NORMAL NORMALNORMAL NORMAL
NM NM NM NMNM NM NM

20090616 2009061720090604 20090604 20090604 2009060420090604
X14SB1020203X14SS1000001 X14SS1010001 X14SS1020001 X14SB1020102X14SS0980001 X14SS0990001

X14SB101 X14SB102 X14SB102 X14SB102X14SB098 X14SB099 X14SB100



TABLE 5-3b

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 14 

MARINE RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.14 L
6.9
21.9
31.3
1.6 B
50.7

454.333 1668.667 654.667 490.667 2731.667 54.333 3208.333

81

N N N NN N N
SS SS SSSS SS SS SS

FTFT FT FT FTFT FT
1 1 1 11 1 1

0 0 00 0 0 0
SOSO SO SO SOSO SO

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL
NM NM NMNM NM NM NM

2009060420090604 20090604 20090604 2009060420090604 20090604
X14SS1060001 X14SS1070001 X14SS1080001 X14SS1090001X14SS1030001 X14SS1040001 X14SS1050001

X14SB107 X14SB108 X14SB109X14SB103 X14SB104 X14SB105 X14SB106
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FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 14 

MARINE RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.6 B
2.2
251

2640
139
9.8

9119.333 11536 1842.667 7109.667 9883 2786 1628.667

84

N N NN N N N
SS SSSS SB SS SSSS

FT FT FT FTFT FT FT
1 1 11 1 2 1

0 00 1 0 00
SO SO SO SOSO SO SO

NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL
NM NMNM NM NM NMNM

20090604 20090604 20090604 2009060420090604 20090604 20090616
X14SS1130001 X14SS1140001 X14SS1150001X14SS1100001 X14SS1110001 X14SB1110102 X14SS1120001

X14SB114 X14SB115X14SB111 X14SB111 X14SB112 X14SB113X14SB110
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FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 14 

MARINE RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.07 B 0.14 B
1.1 1.6 B
151 276
618 741 J
4.6 3.7
7.2 9.3

685.667 848.667 641.333 460.333 287.667 764.333 75.667

15 K

4.6

28000

86 79

N NN N N NN
SSSS SS SS SSSS SS

FT FT FTFT FT FT FT
1 11 1 1 11

00 0 0 00 0
SO SO SOSO SO SO SO

NORMAL NORMALNORMAL NORMAL NORMAL NORMALNORMAL
NMNM NM NM NMNM NM

20090604 20090604 2009060420090604 20090604 20090604 20090604
X14SS1210001 X14SS1220001X14SS1170001 X14SS1180001 X14SS1190001 X14SS1200001X14SS1160001

X14SB122X14SB118 X14SB119 X14SB120 X14SB121X14SB116 X14SB117



TABLE 5-3b

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 14 

MARINE RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.07 B
1.2

53.3
476
29.4
15.3

106.333 72.667 909.333 512.333 984 2823.667 1182.667

68

NN N N NN N
SS SS SS SSSS SS SS

FT FTFT FT FT FTFT
11 1 1 11 1

0 0 0 00 0 0
SO SOSO SO SO SOSO

NORMALNORMAL NORMAL NORMAL NORMALNORMAL NORMAL
NM NM NM NMNM NM NM

20090609 2009060920090604 20090609 20090609 2009060920090604
X14SS1290001X14SS1250001 X14SS1260001 X14SS1270001 X14SS1280001X14SS1230001 X14SS1240001

X14SB126 X14SB127 X14SB128 X14SB129X14SB123 X14SB124 X14SB125



TABLE 5-3b

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 14 

MARINE RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 10 OF 11

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.02 B 0.02 B 0.22 L 0.32 L 0.28 B
2.2 3.1 3.2 7.3 4.5

18.8 36.4 8.6 77.9 9.4
44.7 120 17.9 904 45.1
0.49 B 0.58 B 0.54 B 32.3 1.6
41.1 46.2 60.3 28.2 30.5

28.667 122 109.667 36.667 1097.333 80 53.333

86 81 87 88 86

N N N NN N N
SS SS SS SS SS SS SS

FT FT FT FT FTFT FT
1 1 1 11 1 1

0 0 00 0 0 0
SOSO SO SO SOSO SO

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL
NM NM NM NM NM NM NM

20090616 20090616 20090616 20090616 2009061620090616 20090616
X14SS1330001 X14SS1340001 X14SS1350001 X14SS1360001X14SS1300001 X14SS1310001 X14SS1320001

X14SB134 X14SB135 X14SB136X14SB130 X14SB131 X14SB132 X14SB133



TABLE 5-3b

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 14 

MARINE RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 11 OF 11

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.14 B 0.14 B 0.32 B 0.1 B 0.14 B 0.14 B
2.2 2.3 3 1.2 4.8 3.8

28.2 63.4 141 13.6 9.8 20.3
137 280 676 405 11 B 166
2.8 4.9 81.8 3 1.3 B 1.7

33.8 25.4 20 7 29.2 19.7

56.333 160.667 328.333 1031 351.333 19.333 289.667

85 84 81 85 86 84

N N NN N N N
SS SSSS SS SS SSSS

FT FT FT FTFT FT FT
1 1 11 1 1 1

0 00 0 0 00
SO SO SO SOSO SO SO

NORMAL NORMALNORMAL NORMAL NORMALNORMAL NORMAL
NM NMNM NM NM NMNM

20090616 20090616 20090617 2009061720090616 20090616 20090616
X14SS1410001 X14SS1420001 X14SS1430001X14SS1370001 X14SS1380001 X14SS1390001 X14SS1400001

X14SB142 X14SB143X14SB138 X14SB139 X14SB140 X14SB141X14SB137



 Leaching to 

TABLE 5-4

HUMAN HEALTH CSM SUMMARY
MARINE RIFLE RANGE (MRR) - UXO 14

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND 

Pathways Associated with Soil at Marine Rifle Range (UXO-14)
Are Direct Contact Exposures to Soil Acceptable?

al Evaluation of
Groundwat

Residential Non-Residenti
Area of Interest Risk Haz. Index Lead Risk Haz. Index Lead er Pathway

Firing Line (Composite 
Samples) Yes Yes Yes Yes Yes Yes

GW use pathway incomplete 
(Sb, Cu, NG RBC exceedances)

Berm 1 Surface Soil 
(Discrete Samples) Yes Yes NO Yes Yes Yes

GW use pathway incomplete 
(Cu RBC exceedances)

Berm 2 Surface Soil 
(Discrete Samples) Yes Yes NO Yes Yes Yes

GW use pathway incomplete 
(Cu RBC exceedances)

Hillside Surface Soil 
(Discrete Samples) Yes Yes NO Yes Yes NO

GW use pathway incomplete 
(Cu RBC exceedances)

Hillside Subsurface Soil 
(Discrete Samples) Yes Yes NO Yes Yes NO

GW use pathway incomplete 
(Cu RBC exceedances)

Notes:
GW = groundwater
RBC = risk-based concentration
Chemicals in parentheses are responsible for exceedances of soil to groundwater RBCsChemicals in parentheses are responsible for exceedances of soil to groundwater RBCs

Cu = copper
NG = nitroglycerin
Sb = antimony



TABLE 5-5

ECOLOGICAL CSM SUMMARY
MARINE RIFLE RANGE (MRR) - UXO 14

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

X14 SS BERM 1
Soil Invertebrates Plants Wildlife

Inorganics
ANTIMONY 0 0 0
ARSENIC 0 0 0
COPPER X X X
LEAD 0 X X
TIN 0 0 0
ZINC 0 0 0

X14 SS BERM 2
Soil Invertebrates Plants Wildlife

Inorganics
ANTIMONY 0 0 0
ARSENIC 0 0 0
COPPER X X X
LEAD 0 X X
TIN 0 0 0
ZINC 0 0 0

X14 SS HILLSIDE
Soil Invertebrates Plants Wildlife

Inorganics
ANTIMONY 0 0 0
ARSENIC 0 0 0
COPPER X X X
LEAD 0 X X
TIN 0 X 0
ZINC 0 0 0

X14 Composite
Soil Invertebrates Plants Wildlife

Inorganics
ANTIMONY 0 0 0
ARSENIC 0 0 0
COPPER 0 0 0
LEAD 0 0 X
ZINC 0 0 0
Explosives 
NITROGLYCERIN 0 0 0
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Archer Avenue

R
o
a
c
h
 R

o
a
d

Target Berm

m

X 1 4 S B 0 3 5   [ 0 - 1 ]

C O P P E R     1 0 7

L E A D       5 4 3

T I N        9 . 1

X 1 4 S B 0 3 8   [ 0 - 1 ]

L E A D       4 0 3

X 1 4 S B 0 4 3   [ 0 - 1 ]

T I N        4 . 1

X 1 4 S B 0 5 1   [ 0 - 1 ]

L E A D       5 4 5

X 1 4 S B 0 5 5   [ 0 - 1 ]

L E A D       7 2 9

X 1 4 S B 0 5 8   [ 0 - 1 ]

L E A D       6 0 6

T I N        1 0 . 1
X 1 4 S B 0 6 0   [ 0 - 1 ]

L E A D       7 1 4

X 1 4 S B 0 6 4   [ 0 - 1 ]

L E A D       4 8 9

X 1 4 S B 0 6 6   [ 0 - 1 ]

L E A D       7 8 4

X 1 4 S B 0 6 9   [ 0 - 1 ]

L E A D       6 1 3

X 1 4 S B 0 7 0   [ 0 - 1 ]

L E A D       6 0 2

X 1 4 S B 0 7 2   [ 0 - 1 ]

L E A D       4 5 6

m

X 1 4 S B 0 7 3   [ 0 - 1 ]

L E A D       5 4 4

X 1 4 S B 0 7 5   [ 0 - 1 ]

L E A D       4 5 5

X 1 4 S B 0 7 8   [ 0 - 1 ]

L E A D       4 0 1

X 1 4 S B 0 8 0   [ 0 - 1 ]

L E A D       4 5 1

X 1 4 S B 0 8 1   [ 0 - 1 ]

L E A D       5 1 5 1

X 1 4 S B 0 8 2   [ 0 - 1 ]

L E A D       2 3 3 0

X 1 4 S B 0 8 4   [ 0 - 1 ]

L E A D       8 9 7 1 . 6 6 7

X 1 4 S B 0 8 4   [ 1 - 2 ]

C O P P E R     8 4 9   J

L E A D       6 6 2 0   J
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6.0  SMALL ARMS PISTOL RANGE  – UXO 17 

6.1 SITE BACKGROUND 

6.1.1 Historical Information 

The Small Arms Range is approximately 2.41 acres in area and is located at the eastern perimeter of the 

Stump Neck peninsula.  The SDZ, which extends east of the Small Arms Range, covers 382.12 acres.  

Navy personnel used this range for training and qualifying activities from the mid-1980s until 1991.  

Rounds were fired into targets in front of the side of a hill located on the range.  The Small Arms Range 

was closed in August 1991 because of its proximity to General Smallwood State Park, which borders the 

range on the target side, presenting the potential for stray rounds to enter the park.  Subsequently, the 

range was used for bow qualification, the exact dates of which are unknown.  The Small Arms Range is 

also known as the Old Pistol Range.  When used as a pistol range, the range had three firing lines with a 

north-south orientation, two concrete walkways with east-west orientation, and a stone walkway located in 

the northern portion of the range. According to personnel interviews, silver-contaminated soil from the 

X-ray Facility (IR Site #5, Building 731 on the Main Installation) was buried and covered with a clay layer 

at the Small Arms Range after the range was closed.  The buried soil is in two earthen mounds located 

near the center of the Small Arms Range and is not considered part of the range.  Currently the Small 

Arms Range is an open field.  In 1992, this range was identified as SWMU #29: Pistol Range, and was 

added to the IR Program at the Stump Neck Annex.  In January 2002, a desktop audit was performed and 

concluded that insufficient information was available; therefore, the Small Arms Range still remains an 

area of concern (AOC) pending investigation. 

 

6.1.2 Munitions Used 

This section describes the munitions or munitions-related materials known or suspected to be at the 

range, including the types and estimated maximum penetration depths.  Potential ordnance concentration 

areas are presented along with a discussion on the presence of any special consideration ordnance.  

According to the Army Technical Manuals on small arms ranges (AR 750-10, TM 9-855), the maximum 

range for .22-cal ammunition is 4,500 feet, with a muzzle velocity of 1,100 feet per second.  The 

maximum range for .45-cal ammunition is 4,800 feet, with a muzzle velocity of 802 feet per second.  The 

SDZ for a .45-cal pistol range extends downrange from each end of each firing line at a 5 degree angle 

for 4,800 feet.  An additional SDZ, also originating from the end of each firing line, extends downrange at 

a 25 degree angle for 3,600 feet.  According to a 1991 memorandum regarding the Small Arms Range, 

the SDZ reportedly extends 6,234 feet from the firing line.  From this information, ammunition fired at the 
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Small Arms Range likely included .50-cal ammunition, which travels further than the typical .22-cal and 

.45-cal ammunition.  The Stump Neck Annex property line is approximately 900 feet from the firing line.  

The SDZ extends east of the installation boundary into the General Smallwood State Park.  Detailed 

records of the types and quantities of small arms ammunition used at the Small Arms Range were not 

available.  However, the following small arms ammunitions were likely used at the Small Arms Range: 

.22-cal, 9-mm, .45-cal, and .50-cal.  Based on the information obtained during the data collection process, 

the Small Arms Range is not suspected to contain CWM-filled munitions, electrically fused munitions, or 

DU-associated munitions.  The munitions used and/or stored at the facility and the associated chemical 

constituents are listed in Table 6-1. 

 

6.1.3 Munitions Constituents 

For small arms, the primary MC of concern are lead from bullets.  Other associated MC less likely to be of 

concern may include antimony, arsenic, copper, tin, zinc, and lead styphnate/lead azide.  These items are 

not consumed when the munitions items function as they are designed.  NG from unburned propellants 

and lead from primers is suspected at the firing points.  Therefore, the potential exists for these 

constituents to remain in surface soil at the Small Arms Range. 

 

6.2 SITE FIELDWORK 

6.2.1 Site Field Activities  

Soil sample locations were selected based on a bias towards areas that were believed to be most likely 

contaminated by past operations at the site.  The total area of the site is 2.41 acres as indicated in 

Table 3-1.  The site is divided into the three Firing Lines and the Range Area.  The range portion of the 

study area covers approximately 0.26 acres.  The Firing Lines cover approximately 140 linear feet each.  

See Figure 3-3 for all sample locations.  Prior to initiating sample collection, all sample locations were 

marked by colored pin flags bearing the sample location ID number.  Proposed sample locations 

identified in the approved WP were located by global positioning system (GPS) and by measurements 

from stationary objects (e.g.: roadways, existing buildings).  All sample locations were as proposed in the 

approved WP. 

 

6.2.2 Work Plan Deviations 

There were no deviations from the work plan. 
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6.2.3 Field Data Collection 

A total of 53 soil samples were collected during the SI at the SAR.  There appears to be some limited 

sloughing (slope failure) along this hillside such that uncontaminated soil at the head of the slope may 

now cover potentially contaminated soil at the toe of the slope.  The 0 to 4 foot interval along the 

sloughed hillside was considered to be the surface soil.  Surface soil samples collected were from the 

surface depth 0 to 4 feet in the hillside and 0 to 1 foot at the bottom of the hillside.  Subsurface samples 

were collected for depths of 4 to 6, 6 to 8, and 8 to 10 feet at 7 locations via DPT.  Three composite 

samples were collected along the firing lines in ten aliquots each.  Fifty-three samples underwent field 

XRF analysis for lead, and 25 soil samples were selected for metals analysis at the FBL.  No samples 

were selected for PAH analysis.  Four soil samples were selected for TOC analysis.  Three soil samples 

were selected for NG analysis.  Hand augering soil samples were collected in accordance with SOP-05.  

DPT soil samples were collected in accordance with SOP-06.  See Figure 3-3 for all sampling locations.  

A summary of the sample collection methods used are shown on Table 3-4.  Soil sample log sheets are 

included in Appendix A of this document. 

 

6.3 SITE INSPECTION DATA COLLECTION RESULTS 

6.3.1 MC Sampling Results 

All soil  samples collected were compared to the PAL and background sampling results, and a statistical 

evaluation was conducted to compare the background data with the site sampling results.  The summary 

table of the site background screening is presented as Table 6-2.  The statistical summary and 

calculations are presented in Appendix G.  The MC analytical results are presented in Appendix C, and 

the data validation reports are presented in Appendix D.  Table 6-3 summarizes the results as compared 

to the calculated screening values for metals.  The PAL was the reference limit, unless the background 

and screening calculations exceeded this value.  In Table 6-3, if a parameter had an exceedance at any 

sampling point, the parameter is highlighted; individual sample exceedances are also highlighted.  

Figure 6-1 illustrates the metals exceedances in soil at the Small Arms Range.  Screening values used 

were the PAL limits for the direct contact residential values for soil.    

 

The antimony PAL was exceeded at five discrete surface soil sampling locations, two discrete subsurface 

soil sampling locations at 1 to 2 feet bgs, one discrete subsurface soil sampling location at 6 to 8 feet bgs, 

and three composite surface soil sampling locations (firing line locations).  The arsenic PAL was 

exceeded at 12 discrete surface soil sampling locations,  4 discrete subsurface soil sampling locations at 

1 to 2 feet bgs, 1 discrete subsurface soil sampling location at 4 to 6 feet bgs, 1 discrete subsurface soil 

sampling location at 6 to 8 feet bgs, and 3 composite surface soil sampling locations (firing line locations).  
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The copper PAL was exceeded at one discrete surface soil sampling location.  Lead was exceeded at 

seven discrete surface soil sampling locations.  The nitroglycerin PAL was exceeded at three composite 

surface sampling locations.    

 

Lead was the primary COPC for the investigation and all the screening data were based on XRF lead 

results.  Approximately 20 percent of the XRF screened data were shipped to a FBL for lead analysis, 

along with other parameters determined on a site by site basis.  The XRF and FBL data are plotted on 

Figure 6-2 using the direct contact residential soil screening value of 400 mg/kg.  The values are color 

coded green for less than 400 mg/kg, yellow for 400 to 800 mg/kg, and red for greater than 800 mg/kg.  

FBL data superseded XRF data when present.  The correlation between the XRF and FBL values was 

not statistically acceptable; subsequently the predicted lab values were not computed.  Figure 6-2 

illustrates that one soil sample had a low level exceedance for lead  at the firing line, and one soil sample 

had a high level lead exceedance  from the bottom of hillside. None of the firing line composite samples 

had lead exceedances.  The Human Health Risk Screening Evaluation is discussed in Section 6.5.  

 

Ecological screening values were 11 mg/kg for wildlife exposure to lead in soil, 120 mg/kg for plant 

exposure to lead in soil, and 1,700 mg/kg for soil invertebrates exposure to lead in soil.  One composite 

soil sample exceeded the 120 mg/kg for plant exposure to lead in soil.  There were some exceedances of 

the 120 mg/kg for plant exposure along the hillside, and one exceedance of the 1,700 mg/kg for soil 

invertebrates. The Eco Screening levels for lead in soil are illustrated on Figure 6-3.  The Ecological Risk 

Screening Evaluation is discussed in Section 6.6. 

 

6.4 DATA QUALITY REVIEW/USABILITY  

6.4.1 Data Quality Review of Samples at Small Arms Range 

This section summarizes the results of the data review processes used to determine whether analytical 

laboratory data collected during the sampling field effort for the Small Arms Range were of acceptable 

quality for use in decision-making.  The review began with data validation.  DQOs presented in the 

Munitions Response Program Site Inspections at Five Small Arms/Skeet Ranges QAPP (April 2009) were 

maintained through the course of the sampling event. The Worksheets #19 and #15 of the QAPP present 

the analytical methods and compounds analyzed.   
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6.4.1.1 Data Validation Results 

Appendix D, Table 1 presents all the qualified data and the reason for the data qualification.  The 

rejection of data was not necessary for samples collected at the Small Arms Range and all data are 

considered valid for their intended purpose.  

 

6.4.1.2 Data Quality Review 

Some of the DQIs are generated from analysis of field samples (e.g., field duplicates) and some are 

generated from the analysis of laboratory samples (e.g., laboratory duplicates).  Individually, field and 

laboratory DQIs provide measures of the performance of the respective investigative operations (field or 

laboratory).  If individual QC results were acceptable, there was no assignment of validation flags to an 

analytical result; otherwise, there was assignment of a flag indicating the type of QC deficiency to the 

result.  
 

6.4.1.3 Completeness 

The sample collection and laboratory analytical completeness were 100%.  

  

6.4.1.4 Sensitivity 

The project quantitation limit goals (PQLGs) are listed in Worksheet #15 in the QAPP (April 2009).  

Analytical sensitivity was generally satisfactory to meet DQOs presented in the QAPP.  However, at the 

inception of the project, the laboratory could not meet several of the PQLGs.  Worksheet #15 highlights 

the exceedances of the PQLGs. 

 

The amount of sample volume collected also affects the ability of the laboratory to achieve the desired 

PQLGs.  Laboratory or field blank contamination can also elevate a result above the PQLGs, resulting in 

samples being qualified as non-detected.  There are instances where the non-detected sample results 

exceed the PQLGs either because of the laboratory’s inability to meet the PQLG or because of elevated 

detection limits because of blank contamination.  Because of the large quantity of data collected and the 

limited number of individual chemicals driving risk, the elevated detection limits should have a negligible 

impact on the assessment of risk and no impact on presence/absence determinations. 
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6.4.1.5 Accuracy 

Appendix D, Table 1 shows that several results were qualified because of matrix spike noncompliances.  

The noncompliances in general do not show any directional bias with the data except for the following 

cases.  Antimony had matrix spike recoveries less than the laboratory quality control limit but greater than 

30% indicating a slight low bias. Copper had high matrix spike recoveries indicating a slight high bias.  

Overall, the laboratory accuracy was acceptable and no data were rejected.  There were no quality 

control deficiencies noted for field accuracy. 

 

6.4.1.6 Field and Laboratory Precision 

Field duplicate imprecision resulted in the qualification of several antimony, lead, and several PAH 

results.  Despite the data qualifications the data are acceptable for use in risk assessment.  Laboratory 

duplicate precision was acceptable. 

 

6.4.1.7 Comparability 

No comparability issues were noted during the data validation process. 

 

6.4.1.8 Representativeness 

The QAPP (April 2009) and the use of standardized sampling, sample handling, sample analysis, and 

data reporting procedures were designed so that the final data would be accurate representations of 

actual site conditions.  Based on field logs indicating the conditions during sample collection and 

laboratory audits all reported data are adequately representative of site conditions and intended 

populations. 

 

6.5 HUMAN HEALTH RISK SCREENING EVALUATION 

The purpose of the human health risk screening evaluation is to conservatively estimate risks posed to 

potential human receptors from chemicals present at the Small Arms Range.  The human health risk 

screening followed the steps described in Section 3.3, which presented the general methodology for the 

human health risk screening.  These steps are: 

 

• Identification of COPCs 

• Exposure Assessment  
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• Risk Characterization 

• Uncertainty Analysis 

 
6.5.1 Identification of Chemicals of Potential Concern 

Human health COPCs in soil were identified with the following considerations: 

 

• Occurrence and distribution of chemicals in the environmental media 

• Chemical toxicity 

• Occurrence of chemical in background samples 

 

Soil samples in the Small Arms Range were divided into three areas of interest for the risk screening 

evaluation:  

 

• Composite surface soil samples collected from the firing lines 

• Discrete surface soil samples  

• Discrete subsurface soil samples  

 

A soil sample was identified as a surface sample if its sampling interval begins at the surface.  TtNUS 

classifies any soil sample whose sampling interval begins below the surface as a subsurface soil sample.  

 

Using the methodology described in Section 3.3, the maximum concentration of each chemical in soil in 

each area of interest was compared to up to four risk-based screening levels: two risk-based screening 

levels based on direct contact exposures to soil and two based on protection of groundwater.  If the 

maximum concentration exceeded any of the risk-based screening levels, the chemical was classified as 

a possible COPC.  These chemicals were subjected to a comparison to background soil data to 

determine if the soil concentrations in the area of interest are consistent with background soil 

concentrations.  Section 3.3 presents the approach used to determine if the chemicals are present in soil 

at concentrations consistent with background concentrations.  Because the background evaluation is 

used in both the human health and ecological risk screening, the background evaluation is presented in 

Appendix G.  For chemicals identified as possible COPCs, TtNUS retained the chemical as a COPC for 

the human health risk screening only if the chemical was present in soil in the area of interest at 

concentrations above background.  
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6.5.1.1 Composite Surface Soil Samples From Firing Lines 

Appendix E, Table 6-1 presents the results of the evaluation of composite surface soil samples from the 

firing lines.  TtNUS identified the following chemical as a human health COPC in the composite surface 

soil samples: 

 

• Nitroglycerin 

 

6.5.1.2 Discrete Surface Soil Samples  

Appendix E, Table 6-2 presents the results of the evaluation of discrete surface soil samples.  TtNUS 

identified the following chemicals as human health COPCs in the discrete surface soil samples: 

 

• Antimony 

• Arsenic 

• Lead 

 

6.5.1.3 Discrete Subsurface Soil Samples 

Appendix E, Table 6-3 presents the results of the evaluation of discrete subsurface soil samples.  TtNUS 

did not identify any chemicals as human health COPCs in the discrete subsurface soil samples. 

 

6.5.2 Exposure Assessment 

This section presents the exposure assessment for the Small Arms Range. This range was used for pistol 

training and qualifying until 1991. Subsequently, the range was used for bow qualification.  It is not known 

when bow qualification was discontinued at the Small Arms Range; however, the Small Arms Range is 

currently not used.  The range is currently an open field. 

 

No public access is authorized at NSF-IH, Stump Neck Annex. Signs, partial fencing, locked/secured 

gates, login book/office check-in, and vehicle security patrols are used to control the entire facility.  There 

are no access control features specific to the Small Arms Range. Hunting is allowed on the Small Arms 

Range. 

 

Under the current and predicted future land use patterns for this site, potential human receptors include 

authorized Navy personnel (military and civilian), visitors, contractors, maintenance workers, recreational 

users, and trespassers. 
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In the human health risk screening evaluation, TtNUS analyzed direct contact exposures to surface and 

subsurface soil (incidental ingestion of soil, dermal contact with soil, inhalation of chemicals volatilized 

from soil into outdoor air and inhalation of chemicals in soil emitted into the air as particulates).  TtNUS 

also analyzed the potential for COPCs in soil to leach into groundwater and adversely affect groundwater 

quality.  

 

TtNUS used the maximum detected concentrations of the COPCs in soil (see Appendix E, Tables 6-1, 6-2 

and 6-3) as the EPCs in the risk characterization. 

 

6.5.3 Risk Characterization 

This section presents the risk characterization for the Small Arms Range.  The risk characterization 

involved:  

 

• Calculating risks and hazard indices for direct contact exposures to soil. 

• Evaluating direct contact exposures to lead in soil. 

• Evaluating the potential for chemicals to leach from soil to groundwater and affect groundwater 

quality (the soil to groundwater pathway). 

 

6.5.3.1 Evaluation of Direct Contact Exposures to Soil 

As discussed previously, TtNUS identified COPCs for the human health risk screening evaluation for 

composite surface soil samples from the firing lines and discrete surface soil samples.  Using the 

procedures presented in Section 3.3, risks and hazard indices were calculated for direct contact 

exposures to these soils.  TtNUS also evaluated direct contact exposures to lead in discrete soil samples. 

 

6.5.3.1.1 Composite Surface Soil Samples From Firing Lines 

Appendix E, Table 6-4 presents the calculated risks and hazard indices for direct contact exposures to 

the COPC nitroglycerin in the composite surface soil samples from the firing lines.  Appendix E, Table 6-4 

presents risk and hazard indices for both residential and non-residential exposures.  For residential 

exposures, the total calculated risk is 7.0x10-7, which is well below USEPA’s acceptable risk level of 10-4.  

The calculated hazard index is 3.3, which exceeds USEPA’s acceptable hazard index of 1.  There were 

three composite surface soil samples collected and all three exceeded the residential risk-based 

concentration for direct contact exposures of 6.1 mg/kg. 
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For non-residential exposures, the total calculated risk is 2.0x10-7, which is well below USEPA’s 

acceptable risk level of 10-4. The calculated hazard index is 0.33, which is below USEPA’s acceptable 

hazard index of 1. 

 

6.5.3.1.2 Discrete Surface Soil Samples 

Appendix E, Table 6-5 presents the calculated risks and hazard indices for residential and non-residential 

direct contact exposures to COPCs in the discrete surface soil samples.  For residential exposures, the 

total calculated risk is 2.2x10-5, which is below USEPA’s acceptable risk level of 10-4.  The calculated 

hazard index is 0.59, which is below USEPA’s acceptable hazard index of 1.  For non-residential 

exposures, the total calculated risk using the maximum detected concentration is 5.4x10-6, which is below 

USEPA’s acceptable risk level of 10-4.  The calculated hazard index is 0.048, which is well below 

USEPA’s acceptable hazard index of 1. 

 

Appendix E, Table 6-6 presents the comparison of the maximum lead concentration in the surface soil 

samples to residential and non-residential risk-based concentrations. The maximum lead concentration of 

706 mg/kg exceeds the residential direct contact screening value of 400 mg/kg, but is below the non-

residential direct contact screening value of 800 mg/kg. Five of the 12 discrete surface soil samples had 

concentrations of lead between 400 mg/kg and 800 mg/kg.  

 

6.5.3.2 Evaluation of the Soil to Groundwater Pathway 

Using the procedures presented in Section 3.3, TtNUS evaluated the soil to groundwater pathway for 

COPCs in the composite surface soil samples and discrete surface soil samples. 

 

6.5.3.2.1 Composite Surface Soil Sample From Firing Lines 

Appendix E, Table 6-7 presents the comparison of the maximum detected concentration and average 

concentration of the COPC nitroglycerin to the risk-based concentrations in soil for protection of 

groundwater.  This table presents risk-based concentrations for dilution-attenuation factors of 1 (the 

conservative default value) and 20.  The maximum concentration of nitroglycerin in soil exceeds risk-

based concentrations for dilution-attenuation factors of both 1 and 20.  Nitroglycerin is fairly reactive in the 

environment, so if nitroglycerin leaches from soil into groundwater, there is a good chance that some or 

all of this chemical will degrade in groundwater.  Groundwater from the Small Arms Range is not used as 

a source of drinking water, so the pathway is currently incomplete.  
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6.5.3.2.2 Discrete Surface Soil Samples 

Appendix E, Table 6-8 presents the comparison of the maximum detected concentration and average 

concentration to the risk-based concentrations in soil for protection of groundwater.  This table presents 

risk-based concentrations for dilution-attenuation factors of 1 and 20.  The maximum concentration of 

antimony in soil exceeds the risk-based concentrations using the tap water RSL for a dilution-attenuation 

factor of 1 but not 20.  However, the maximum concentration of antimony in soil exceeds the risk-based 

concentrations using the MCL for both dilution-attenuation factors.  The maximum concentration of 

arsenic in soil exceeds risk-based concentrations for dilution-attenuation factors of both 1 and 20.  As 

noted above, groundwater from the Small Arms Range is not used as a source of drinking water, so the 

pathway is currently incomplete.  

 

6.5.4 Uncertainty Analysis 

Section 3.3.4 provides a detailed discussion of the sources of uncertainty in the human health risk 

screening evaluation.  

 

6.5.5 Human Health Risk Screening Evaluation Summary 

In the human health risk screening evaluation, soil data for the Small Arms Range was evaluated.  The 

soil samples for this site were divided into three areas of interest for the risk screening evaluation:  

 

• Composite surface soil samples collected from the firing lines 

• Discrete surface soil samples 

• Discrete subsurface soil samples 

 

For the composite surface soil samples collected from the firing lines, nitroglycerin was the only COPC for 

the human health risk screening evaluation.  The calculated risks for direct contact exposures for 

residential and nonresidential land uses were below the USEPA target level of 10-4.  The calculated 

hazard index for residential land uses exceeded the USEPA target level of 1.  The calculated hazard 

index for non-residential land uses was below the USEPA target level of 1.  Maximum nitroglycerin 

concentrations in soil exceeded risk-based concentrations in soil for protection of groundwater for dilution-

attenuation factors of both 1 and 20.  Nitroglycerin is fairly reactive in the environment, so nitroglycerin 

originating in soil may degrade as it leaches such that the resulting concentrations of nitroglycerin in 

groundwater are not significant. Groundwater from the Small Arms Range is not used as a source of 

drinking water, so the pathway is currently incomplete.  

 

011009/P 6-11 CTO 423 



NSF Indian Head 
Site Inspection Report 

Revision:  0 
Date:  September 2010 

Section:  6 
Page 12 of 20 

 
For the discrete surface soil samples, antimony, arsenic and lead were selected as COPCs for the human 

health risk screening evaluation.  Using the maximum detected concentrations in soil, the calculated risks 

for residential and nonresidential land uses were below the USEPA target level of 10-4.  The calculated 

hazard indices for residential and nonresidential land uses were below the USEPA target level of 1.  In 

the evaluation of direct contact exposures to lead in soil, the maximum detected lead concentration in soil 

was greater than the residential direct contact screening value of 400 mg/kg, but less than the non-

residential direct contact screening value of 800 mg/kg.  The maximum concentration of antimony in soil 

exceeds the risk-based concentrations for protection of groundwater using the tap water RSL for a 

dilution-attenuation factor of 1 but not 20.  However, the maximum concentration of antimony in soil 

exceeds the risk-based concentrations for protection of groundwater using the MCL for both dilution-

attenuation factors.  The maximum concentration of arsenic in soil exceeds risk-based concentrations for 

dilution-attenuation factors of both 1 and 20.  Also, groundwater from the Small Arms Range is not used 

as a source of drinking water, so the pathway is currently incomplete.  

 

For the discrete subsurface soil samples, all chemicals were below human health risk-based screening 

levels for soil or were present in subsurface soil at concentrations consistent with background soil 

concentrations.  Consequently, no potential adverse health effects are expected from exposures to 

subsurface soil as a result of future residential or non-residential uses of the Small Arms Range. 

 

6.6 ECOLOGICAL RISK SCREENING EVALUATION 

6.6.1 Site Description 

Section 6.1 presents a detailed description of the site location, history, and background of the site.   

 
6.6.2 Potential Ecological Receptors and Exposure Pathways 

The contaminated media to which ecological receptors may be exposed include surface soil.  These 

potential ecological receptors and exposure pathways are described in detail in Section 3.4.1.1. 

 
6.6.3 Ecological Screening 

The first part of the evaluation is selection of COPCs.   
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6.6.3.1 COPCs for Terrestrial Invertebrates and Plants 

Appendix F, Tables 6-6.3.1 and 6-6.3.2 present the chemicals that were retained as COPCs in surface 

soil for potential risks to plants and invertebrates for grab samples and the composite samples, 

respectively.  These tables also present the chemicals that were retained for food chain modeling for 

mammals and birds (discussed further in Section 6.6.3.2). 
 

Terrestrial Invertebrates 

Although lead based on lab data did not exceed its screening level, lead from grab samples based on 

XRF data exceeded its screening level; therefore, lead was selected as a COPC for terrestrial 

invertebrates in surface soil from grab samples.  Nitroglycerin was selected as a COPC for terrestrial 

invertebrates in the composite soil because no screening level was available. 

 

Terrestrial Plants 

Antimony and lead were selected as COPCs for terrestrial plants in surface soil from grab samples 

because they were detected at concentrations that exceeded screening levels.  Lead was selected as 

COPCs for terrestrial plants in the composite soil because it was detected at concentrations that 

exceeded screening levels.  Nitroglycerin was selected as a COPC for terrestrial plants in the composite 

soil because a screening level was not available. 

 

6.6.3.2 COPCs for Mammals and Birds 

Appendix F, Tables 6-6.3.1 and 6-6.3.2 present the chemicals that were retained for food chain modeling 

for terrestrial mammals and birds because they were detected at concentrations above screening levels 

or did not have screening levels for mammals or birds.   

 

Tables 6-6.3.3 and 6-6.3.4 summarize the results of the conservative inputs food chain modeling for 

terrestrial receptors.  Appendix F presents the calculation worksheets.  The following summarizes the 

results of the food chain modeling using maximum concentrations and conservative input parameters: 

 

• Antimony, copper, and lead had EEQs greater than 1.0 in the food chain model for surface soil from 

grab samples.  Copper had EEQs less than 1.0 using the NOAEL as the TRV; therefore, copper was 

eliminated as a COPC. 

• Antimony and lead had EEQs greater than 1.0 in the food chain model for the composite soil.   

• Avian TRVs were not available for antimony and nitroglycerin. 
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6.6.4 Step 3A Refinement 

Step 3a consists of a refinement of the conservative exposure assumptions/concentrations to evaluate 

the potential risks to ecological receptors (i.e., plants, invertebrates, and wildlife receptors).  The objective 

of the Step 3a refinement is to better define those chemicals that contribute to potentially unacceptable 

levels of ecological risk, and to identify and eliminate from further consideration those COPCs that were 

retained because of the use of very conservative exposure scenarios.  The Step 3a evaluation is 

designed to eliminate chemicals from further evaluation for certain groups of receptors.  For example, a 

chemical may be eliminated as a COPC in soil based on risks to soil invertebrates and plants, but may be 

retained for evaluating risks to wildlife.  COPCs were only discussed if there were risks from the less 

conservative model in step 3A. 

 

6.6.4.1 Terrestrial Plants and Invertebrates 

Terrestrial Invertebrates 

Nitroglycerin was retained as a COPC for terrestrial invertebrates in the composite soil because it was 

detected in three of three samples and no screening level was available.  Also, no background data were 

available for nitroglycerin. 

 

Terrestrial Plants 

Although the maximum concentration of antimony in the grab samples exceeded the background 

concentration, antimony was eliminated as a COPC because concentrations in 1 of 12 samples only 

slightly exceeded the screening level.  Lead was retained as a COPC for terrestrial plants in grab 

samples and composite samples because it was detected at concentrations in several samples that 

exceeded screening levels.  Also, maximum concentrations of lead exceeded maximum background 

concentrations.  Nitroglycerin was retained as a COPC for terrestrial plants in the composite soil because 

a screening level was not available.  No background data were available for nitroglycerin. 

 

6.6.4.2 Mammals and Birds 

The EEQs from the terrestrial food chain modeling were greater than 1.0 for several chemicals using 

maximum chemical concentrations and conservative exposure assumptions (see Section 6.6.3.2).  

Therefore, as part of the Step 3a refinement, risks for this pathway were recalculated using average 

chemical concentrations in surface soil and sediment and less conservative exposure assumptions 

(i.e., average ingestion rates, average body weights) (see Appendix F, Table 3.4-3).   
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Tables 6-6.3.3 and 6-6.3.4 summarize the results of the less conservative inputs food chain modeling for 

terrestrial receptors.  Appendix F presents the calculation worksheets.  A discussion of the risks to 

mammal and birds are presented below. 

 

Terrestrial Receptors 

• Antimony and lead in the grab samples had EEQs greater than 1.0 using the NOAEL as the TRV, but 

EEQs are less than 1.0 using the LOAEL as the TRV.  Maximum concentrations of antimony and lead 

in grab samples exceeded the maximum background concentrations.  Because antimony and lead 

are related to site activities, they are retained as COPCs.   

 

• Antimony and lead in the composite samples had EEQs greater than 1.0 using the NOAEL as the 

TRV, but EEQs are less than 1.0 using the LOAEL as the TRV.  Maximum concentrations of lead in 

composite samples exceeded the maximum background concentrations.  Maximum concentrations of 

antimony in composite samples were less than the maximum background concentrations.  Because 

antimony and lead are related to site activities, they are retained as COPCs.   

 

An avian TRV was not available for nitroglycerin in the composite soil; however, nitroglycerin is 

considered to be non-toxic to birds (USACHPPM, 2007).  Therefore, it is not likely that nitroglycerin will 

impact birds at the site.  Also, the areas potentially impacted by nitroglycerin, which are the firing lines, 

are small.  For these reasons, nitroglycerin is eliminated as a COPC.  A discussion of the chemicals that 

have EEQs greater than 1.0 using the less conservative food chain modeling for mammal and birds are 

presented below. 

 

6.6.5 Ecological Risk Screening Summary 

This section presents a summary of the conclusions of the ecological risk assessment that was 

conducted for the site. 

 

6.6.5.1 Risks to Terrestrial Plants and Invertebrates 

Nitroglycerin was retained as a COPC for terrestrial invertebrates in the composite soil because it was 

detected in three of three samples and no screening level was available.  Lead was retained as a COPC 

for terrestrial plants in grab samples and composite samples because it was detected at concentrations 

that exceeded screening levels.  Nitroglycerin was retained as a COPC for terrestrial plants in the 

composite soil because a screening level was not available.   
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6.6.5.2 Mammals and Birds 

Antimony and lead were retained as COPCs for terrestrial wildlife because they had EEQs greater than 

1.0 in the food chain model and are related to site activities. 

 

6.7 UPDATED CSM 

Only MC associated with the Small Arms Range are considered in the CSM exposure pathway analysis.  

A general description of the CSM exposure pathway analysis was included in Section 10.5.7 of the SAP 

as follows: “Contaminants at the Small Arms Range may potentially migrate within soil, groundwater, 

surface water and sediment.  Direct human or biota contact with surficial soil is considered the most likely 

exposure scenario.  An unnamed tributary is located near the western boundary of the Small Arms Range 

and represents a primary source medium for MC. MC could potentially migrate from surface soil to 

subsurface soil or groundwater.  Based on a review of hydrogeological data, it is unlikely that MC in 

shallow groundwater would migrate to the deeper aquifers that are used as water supplies.  However, 

shallow groundwater is still considered a potential exposure medium.  MC in surface soils may also 

migrate via plant/animal uptake.  Potential current and future human receptors include authorized Navy 

personnel (military and civilian), visitors, contractors, maintenance workers, recreational users, and 

trespassers. Plant and animal biota are also potential receptors. Examples of ecological receptors include 

deer, wild turkey, and waterfowl.” 

 

Human Health Risk Exposure Summary 

The human health CSM summary table is presented as Table 6-4. 

 

In the human health risk screening evaluation, TtNUS evaluated soil data for the Small Arms Range.  

TtNUS divided the soil samples for this site into three areas of interest for the risk screening evaluation:  

 

• Composite surface soil samples collected from the firing lines 

• Discrete surface soil samples 

• Discrete subsurface soil samples 

 

For the composite surface soil samples collected from the firing lines, nitroglycerin was the only COPC for 

the human health risk screening evaluation.  The calculated risks for direct contact exposures for 

residential and nonresidential land uses were below the USEPA target level of 10-4.  The calculated 

hazard index for residential land uses exceeded the USEPA target level of 1.  The calculated hazard 
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index for non-residential land uses was below the USEPA target level of 1.  Maximum nitroglycerin 

concentrations in soil exceeded risk-based concentrations in soil for protection of groundwater for dilution-

attenuation factors of both 1 and 20.  Nitroglycerin is fairly reactive in the environment, so nitroglycerin 

originating in soil may degrade as it leaches such that the resulting concentrations of nitroglycerin in 

groundwater are not significant.  Groundwater from the Small Arms Range is not used as a source of 

drinking water, so the pathway is currently incomplete.  

 

For the discrete surface soil samples, antimony, arsenic and lead were selected as COPCs for the human 

health risk screening evaluation.  Using the maximum detected concentrations in soil, the calculated risks 

for residential and nonresidential land uses were below the USEPA target level of 10-4.  The calculated 

hazard indices for residential and nonresidential land uses were below the USEPA target level of 1.  In 

the evaluation of direct contact exposures to lead in soil, the maximum detected lead concentration in soil 

was greater than the residential direct contact screening value of 400 mg/kg, but less than the non-

residential direct contact screening value of 800 mg/kg.  The maximum concentration of antimony in soil 

exceeds the risk-based concentrations for protection of groundwater using the tap water RSL for a 

dilution-attenuation factor of 1 but not 20.  However, the maximum concentration of antimony in soil 

exceeds the risk-based concentrations for protection of groundwater using the MCL for both dilution-

attenuation factors.  The maximum concentration of arsenic in soil exceeds risk-based concentrations for 

dilution-attenuation factors of both 1 and 20.  Also, groundwater from the Small Arms Range is not used 

as a source of drinking water, so the pathway is currently incomplete.  

 

For the discrete subsurface soil samples, all chemicals were below human health risk-based screening 

levels for soil or were present in subsurface soil at concentrations consistent with background soil 

concentrations. Consequently, no potential adverse health effects are expected from exposures to 

subsurface soil as a result of future residential or non-residential uses of the Small Arms Range. 

 

Ecological Risk Exposure Summary: 

The Ecological CSM summary table is presented as Table 6-5. 

 

Risks to Terrestrial Plants and Invertebrates 

Nitroglycerin was retained as a COPC for terrestrial invertebrates in the composite soil because it was 

detected in three of three samples and no screening level was available.  Lead was retained as a COPC 

for terrestrial plants in grab samples and composite samples because it was detected at concentrations 
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that exceeded screening levels.  Nitroglycerin was retained as a COPC for terrestrial plants in the 

composite soil because a screening level was not available.   

 

Mammals and Birds 

Antimony and lead were retained as COPCs for terrestrial wildlife because they had EEQs greater than 

1.0 in the food chain model and are related to site activities. 

 

CSM Summary 

The updated CSM is shown on Figure 6-4 and details the potential exposure sources, pathways, and 

receptors.  The exposure sources appear to be limited to the slope of the hillside just beyond the last 

firing line and along the target berm area, where bullet fragments have accumulated.  One pathway is 

runoff from precipitation.  Leaching from soil into groundwater has been eliminated as a pathway, since 

groundwater is not used as the site.  Receptors would be trespassers and ecological receptors by 

ingestion, dermal contact, and inhalation of surface soil, soil, and sediment.  Potentially complete 

exposure pathways exist for both human and ecological receptors under both current and hypothetical 

future land uses.  

 

6.8 CONCLUSIONS  

The following summary can be made concerning the Small Arms Range: 

 

• MC consisting of metals (primarily lead and, to a lesser extent, antimony, arsenic) and NG are 

present in site soil [particularly surface soil (0 to 4 foot bgs interval)], surface water, and sediment of 

drainageways that lead to an unnamed tributary creek along the western boundary of the range and 

from the range to property that is beyond the boundary of the Stump Neck Annex (i.e., into General 

Smallwood State Park).  Lead is assumed to be the primary metal MC of concern because it is the 

primary constituent in the spent munitions, and because of its documented toxicity to both human and 

ecological receptors. Arsenic and antimony contamination were correlated with lead concentrations in 

surface soil because they are associated with the lead in the bullets.  Two subsurface locations had 

elevated arsenic and antimony (6 to 8 foot bgs interval), but not lead.  NG was present at a slightly 

elevated concentration in each of the firing line composite soil samples (Figure 6-1). 

 

• Elevated metals concentrations in four locations were present along the range floor immediately in 

front of the hillside, and behind the former range targets (i.e., the primary impact berm).  There 

appears to be some limited sloughing (slope failure) along this hillside such that uncontaminated soil 
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at the head of the slope may now cover potentially contaminated soil at the toe of the slope.  The 0 to 

4-foot bgs interval along the sloughed  hillside was considered to be the surface soil. 

 

• MC are present in surface soil, and may have migrated to subsurface soil and subsequently infiltrated 

to the underlying groundwater.  These constituents may also have migrated to the aforementioned 

adjoining surface water bodies via surface soil runoff or the discharge of contaminated shallow 

groundwater to surface water.  The extent of the potential environmental contamination at the site 

appears to be limited to the head and the toe of the hillside slope in front of the last firing line. 

 

• The CSM (Figure 6-4) indicates that potentially complete exposure pathways exist for both human 

and ecological receptors under both current and hypothetical future land uses. Unacceptable levels of 

human and/or ecological risk may exist.  However groundwater is not currently used at the site. 

 

• Antimony was exceeded at 5 discrete surface soil sampling locations, 2 discrete subsurface soil 

sampling locations at 1 to 2 feet bgs, 1 discrete subsurface soil sampling location at 6 to 8 feet bgs, 

and 3 composite surface soil sampling locations (firing line locations).  Arsenic was exceeded at 12 

discrete surface soil sampling locations,  4 discrete subsurface soil sampling locations at 1 to 2 feet 

bgs, 1 discrete subsurface soil sampling location at 4 to 6 feet bgs, 1 discrete subsurface soil 

sampling location at 6 to 8 feet bgs, and 3 composite surface soil sampling locations (firing line 

locations).  Copper was exceeded at 1 discrete surface soil sampling location.  Lead was exceeded at 

7 discrete surface soil sampling locations.  Nitroglycerin was exceeded at 3 composite surface 

sampling locations.    

 

6.8.1 Data Gaps 

There were no data gaps. 

 

6.9 RECOMMENDATIONS FOR NEXT PHASE  

Based on the results of the SI, further actions are required.  These subsequent actions may include a RI 

for the Small Arms Range that will meet CERCLA requirements.  RI activities should include an interim 

remedial action to address the limited known areas of surface and shallow subsurface soil lead, arsenic, 

antimony and NG contamination, the limited removal of lead-contaminated soils, or the localized chemical 

stabilization of lead in soil to reduce the potential threat of lead releases to the environment. 
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6.9.1 Objectives for Interim Removal Action, Remedial Investigation, or No Further Action 
Determination 

Specific tasks recommended as part of the RI MC investigation include the following: 

 

• Removal of shallow soils in areas with elevated concentration of metals.  Figure 6-5 illustrates the 

proposed soil removal areas.  Soil is proposed to be removed in the Head and the Toe of the Hillside 

Slope. Soil is proposed to be excavated to a depth of 4 feet at the Head of Hillside Slope in the areas 

of bullet accumulations.  Soil is proposed to be excavated to a depth of 1 foot bgs at the Toe of 

Hillside Slope in the areas of bullet accumulations.  The total amount of soil to be removed is 

estimated at approximately 245 cubic yards (yd3).  The excavation totals are calculated below: 

 

Location Dimensions: length x 
depth x width (ft) 

Cubic Feet (ft3) Cubic Yards 
(yd3) 

Head of Hillside Slope 50 x 25 x 4 5,000 185 
Toe of Hillside Slope 50 x 32 x 1 1,600 60 
Total Proposed Soil 
Removal 

NA 6,600 245 

 

• Confirmation soil sampling in the excavation areas in one of these scenarios: 

 

1. MIS. 

2. Four corners and middle of excavation. 

3. Resample at same locations where there were exceedances, but at depths below the 

excavated material.   

 

In each of these scenarios, the depth sampled at would be at 4 to 5 feet bgs (pre-excavated depth) at the 

Head of Hillside Slope, and at 1 to 2 feet bgs (unexcavated depth) at the Toe of Hillside Slope. 

 

• Remediation of the slightly elevated NG via aeration of the soil along the firing lines.  This can be 

accomplished by turning the soil in situ. 

 



TABLE 6-1

MUNITION TYPES AND CHEMICALS
SMALL ARMS RANGE (SAR) - UXO 17

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

MUNITIONS TYPES USED/STORED AT THE FACILITY
.22 caliber ammunition
.45 caliber ammunition
.50 caliber ammunition
9 mm ammunition

ASSOCIATED CHEMICAL CONSTITUENTS
Primary:
Lead
Nitroglycerin

Secondary:
Antimony
Arsenic
Copper
Magnesium
Nickel
Strontium
Tin
Zinc
Lead Styphnate
Lead Azide
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Detected

m 
 

Backgroun
Maximum

d 
 

Site FOD Backgro
FOD

und T
F
otal 
OD

P
No

ercent
ndetec

 
t

Vis
Conc

ual 
lusion Distr

Site 
ibution

Back
Dist

ground 
ribution

Test Equal 
Variance?1

Test 
Statistic

P-Value Quantile 
Test

Slippage 
Test

Site Above 
Background?

Inorganics(mg/kg)
ANTIMONY 1 1.8 6/9 3 9 76 NO/28 /37 NO
ARSENIC 7.8 14.15 7/9 24/28 31/37 16 NO NO
LEAD 132 27.9 9/9 25/28 8 Y34/37 ES YES

1 EQUAL VARIANCE F TEST
2 LESS THAN THREE DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS.
3 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON-DETECT BACKGROUND.



TABLE 6-2b

SMALL ARMS (PISTOL) RANGE
DISCRETE SURFACE SOIL

BACKGROUND COMPARISON
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

g

Chemical
Site Maximu

Detected
Concentrat

m 
 
ion

C

Backgroun
Maximum
Detected

oncentrat

d 
 
 
ion

Site FOD Backgro
FOD

und T
F
otal 
OD

P
No

ercent
ndetec

 
t

Vis
Conc
Site A

Back

ual 
lusion 
bove 

round?
Dist

Site 
ribution

Bac
Dist

kground 
ribution Test

Equal 
Variance?1

Test 
Statistic P-Value Quantile 

Test
Slippage 

Test
Site Above 

Background?

Inorganics(mg/kg)
ANTIMONY 6 ND 8/12 0 8 82 S3/33 /45 YE YES
ARSENIC 8.7 18.3 12/12 30/34 42/46 87 SIMILAR NOR LOGMAL NORMAL GEHAN -1.619 0.0527 YES
COPPER 42 19.45 12/12 32/34 4 Y44/46 ES YES
LEAD 706 149 10/12 32/34 YES42/46 87 YES

1 EQUAL VARIANCE F TEST
2 LESS THAN THREE DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS.
3 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON-DETECT BACKGROUND.



TABLE 6-2c

SMALL ARMS PISTOL RANGE
COMPOSITE SURFACE SOIL

BACKGROUND COMPARISON
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

Chemical Site FOD Backgro
FOD

und S
Max

ite 
imum

Back
Ma

ground 
ximum

Backgroun Site Exceed 
Background?

d UPL

Inorganics(mg/kg)
Antimony 3/3 0/33 1.4 ND ND ND NO
Arsenic 3/3 30/34 6.2 18.3 9.7 95%KM(t)UPL NO
Lead 3/3 32/34 200 149 59.44 95%KM(t)UPL YES



TABLE 6-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS
UXO 17 

SMALL ARMS RANGE (PISTOL)
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 1 OF 8

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27 0.15 L 0.22 L
ARSENIC 0.39 4.6 7.8
COPPER 100 6 8.2
LEAD 400 9.1 8.1
TIN 0.89 1.1 B 0.92 B
ZINC 46 15.6 24.1
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400 4.333 12.333 0 U 3.667 85.333 0 U
Miscellaneous Parameters (s.u.)
PH NA 7.3
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA 660
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 92 91 88

N N N N N N
SB SB SS SB SB SB

FT FT FT FT
8 10 1 4 6 8

0 0 4 6
SO SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL
NM NM NM NM NM NM

20090611 20090611 20090611 20090611 20090611 20090611
X17SB0010408 X17SB0010810 X17SS0010001 X17SB0020004 X17SB0020406 X17SB0020608

X17SB001 X17SB002 X17SB002 X17SB002

SB
N

X17SB001 X17SB001

NORMAL NORMAL

FT FT

4 8
PALs

X17SB001
X17SB0010004

20090611
NM

NORMAL
SO
0
4

FT



TABLE 6-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS
UXO 17 

SMALL ARMS RANGE (PISTOL)
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 2 OF 8

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.3 L 2.2 L
5.7 7
8 37.1

68.2 589
1 B 1.2 B

17.9 33.2

12.667 16.333 85.333 126.333 7.667 2171 371.333

90 91

NN N N NN N
SB SB SB SBSB SB SB

FT FT FTFT FT FT FT
4 64 6 8 1010

48 04 68 0
SO SO SO SOSO SO SO

NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL
NM NMNM NM NM NMNM

2009061120090611 20090611 20090611 2009061120090611 20090611
X17SB0030608 X17SB0030810 X17SB0040004 X17SB0040406X17SB0020810 X17SB0030004 X17SB0030406

X17SB003 X17SB004 X17SB004X17SB002 X17SB003 X17SB003 X17SB003



TABLE 6-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS
UXO 17 

SMALL ARMS RANGE (PISTOL)
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 3 OF 8

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.13 B 1.7 L 0.3 L
4.2 5.9 2.3 B
5.3 42 K 7.8
8.9 620 32.4
0.76 B 1.6 B 0.99 B
14.8 23.8 14

0 U 156 942.333 36.667 349.667 41.333 230

91 87 89

N N N NN N N
SB SB SBSB SB SB SB

FT FTFT FT FT FTFT
44 6 8 108 10

8 06 8 0 4 6
SO SO SOSO SO SO SO

NORMAL NORMALNORMAL NORMAL NORMAL NORMALNORMAL
NMNM NM NM NMNM NM

20090611 20090611 20090611 2009061120090611 20090611 20090611
X17SB0050608 X17SB0050810 X17SB0060004X17SB0040608 X17SB0040810 X17SB0050004 X17SB0050406

X17SB005 X17SB006X17SB004 X17SB005 X17SB005 X17SB005X17SB004



TABLE 6-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS
UXO 17 

SMALL ARMS RANGE (PISTOL)
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 4 OF 8

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

1 L 0.19 L
2.4 B 4.8
10 8.3

132 8.2
1 B 1.3 B

13.1 17.5

191 4.667 55.333 4.333 24.333 0 U 6.667

91 87

N N NN N N N
SB SBSB SB SB SBSB

FTFT FT FT FTFT FT
4 6 8 106 8 10

4 6 84 6 8 0
SO SOSO SO SO SOSO

NORMALNORMAL NORMAL NORMAL NORMALNORMAL NORMAL
NM NM NM NMNM NM NM

20090611 20090611 2009061120090611 20090611 20090611 20090611
X17SB0070608 X17SB0070810X17SB0060608 X17SB0060810 X17SB0070004 X17SB0070406X17SB0060406

X17SB007X17SB006 X17SB007 X17SB007 X17SB007X17SB006 X17SB006



TABLE 6-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS
UXO 17 

SMALL ARMS RANGE (PISTOL)
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 5 OF 8

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.39 L 0.43 L 1.3 L 0.52 L 0.42 L
5 4.4 6.2 5.1 3.7

12 11.2 24 10.7 8.6
21 38.7 200 82.1 39.2

0.92 B 1.4 B 1.3 B 1.2 B 0.86 B
23.1 19 35.2 21.8 13.2

20.4 9.8 13

96.333 73.333 156.333 405 101.667 10 30.667

91 91 91 90 93

N NY Y N NY
SBSS SS SB SSSS SS

FT FT FT FTFT FT FT
2 1 21 1 1 1

0 10 0 0 10
SOSO SO SO SOSO SO

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL
NM NM NMNM NM NM NM

20090611 2009061420090611 20090611 20090611 2009061420090611
X17SB0130102X17SS010C0001 X17SS0110001 X17SB0110102 X17SS0120001X17SS008C0001 X17SS009C0001

X17SB011 X17SB011 X17SB012 X17SB013X17SB008C X17SB009C X17SB010C



TABLE 6-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS
UXO 17 

SMALL ARMS RANGE (PISTOL)
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 6 OF 8

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

6 L 0.44 B 0.19 B
8.7 5.5 5.1

36.3 11.8 9.6
706 77.6 12.2 B
1.5 B 1.5 1.3 B

23.5 25.4 19.5

3247 2501 40.667 18 13.667 9.667 7

7.3

10000

84 92 90 84

NN N N NN N
SS SS SS SSSS SS SB

FT FT FTFT FT FT FT
1 11 2 1 11

01 0 0 00 0
SO SO SO SOSO SO SO

NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL
NM NMNM NM NM NMNM

2009061120090614 20090611 20090611 2009061120090614 20090611
X17SS0150001 X17SS0160001 X17SS0170001 X17SS0180001X17SS0130001 X17SS0140001 X17SB0140102

X17SB016 X17SB017 X17SB018X17SB013 X17SB014 X17SB014 X17SB015



TABLE 6-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS
UXO 17 

SMALL ARMS RANGE (PISTOL)
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 7 OF 8

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.26 L 0.13 B 0.13 B 0.13 B
8.5 3.5 3.55 3.6
12 8.2 8.1 K 8 K

39.4 7 B 5.35 7.2
0.56 B 1 B 1 B 1 B
24 13.7 13.75 13.8

36 39 31.333 26 26 0 U

85 87 87 87

N N N NN N N
SS SS SSSS SS SS SS

FT FT FT FT FT FTFT
11 1 1 11 1

0 0 0 00 0 0
SO SO SO SO SO SO SO

DUP NORMALNORMAL NORMAL ORIG AVGNORMAL
NM NM NM FD NMNM NM

20090611 20090611 20090611 2009061120090611 20090611 20090611
X17SS0220001-AVG X17SS0220001-D X17SS0230001X17SS0190001 X17SS0200001 X17SS0210001 X17SS0220001

X17SB020 X17SB021 X17SB022 X17SB022 X17SB022 X17SB023X17SB019



TABLE 6-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS
UXO 17 

SMALL ARMS RANGE (PISTOL)
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 8 OF 8

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.15 B 3.3 B 0.55 B 2.1 L 0.5 L
3.9 5.1 4.6 3.6 4
7.2 26 10.9 5.6 K 8.1 K

10.3 B 479 87.5 645 38.9
1.2 B 0.96 B 1.2 B 0.58 B 1.1 B

14.8 20 24 10 13.5

11.333 731.667 126.667 95.333 128.667 39 256

7.8

3100

87 92 91 92 93

N N NN N N N
SS SSSS SB SS SSSS

FTFT FT FT FTFT FT
1 1 1 11 1 2

0 0 00 0 1 0
SO SOSO SO SO SOSO

NORMALNORMAL NORMAL NORMAL NORMALNORMAL NORMAL
NM NM NM NMNM NM NM

20090612 2009061220090614 20090612 2009061420090611 20090612
X17SS0280001 X17SS0290001X17SS0250001 X17SB0250102 X17SS0260001 X17SS0270001X17SS0240001

X17SB029X17SB025 X17SB026 X17SB027 X17SB028X17SB024 X17SB025



 Leaching to 

TABLE 6-4

HUMAN HEALTH CSM SUMMARY
SMALL ARMS RANGE (SAR) - UXO 17

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

Pathways Associated with Soil at Small Arms Range (UXO-17)
Are Direct Contact Exposures to Soil Acceptable?

Evaluation of
Groundwat

alResidential Non-Residenti
Area of Interest Risk Haz. Index Lead Risk Haz. Index Lead er Pathway
Firing Line (Composite 
Samples) Yes NO (NG) Yes Yes Yes Yes

GW use pathway incomplete 
(NG RBC exceedances)

Surface Soil (Discrete 
Samples) Yes Yes NO Yes Yes Yes

GW use pathway incomplete 
(Sb, As RBC exceedances)

Subsurface Soil (Discret
Samples)

e 
Yes Yes Yes Yes Yes Yes

GW use pathway incomplete 
(No RBSL exceedances)

Notes:
GW = groundwater
RBC = risk-based concentration
RBSL = risk-based screening level
Chemicals in parentheses are responsible for 1) unacceptable risks or hazard indices or 2) exceedances of soil to groundwater RBCs

As = arsenic
NG = nitroglycerin
Sb = antimony



TABLE 6-5

ECOLOGICAL CSM SUMMARY
SMALL ARMS RANGE (SAR) - UXO 17

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

X17 SS 
Soil Invertebrates Plants Wildlife

Inorganics
ANTIMONY 0 0 X
ARSENIC 0 0 0
COPPER 0 0 0
LEAD X X X
ZINC 0 0 0

X17 Composite
Soil Invertebrates Plants Wildlife

Inorganics 
ANTIMONY 0 0 X
ARSENIC 0 0 0
COPPER 0 0 0
LEAD 0 X X
ZINC 0 0 0
Explosives 
NITROGLYCERIN -- -- 0
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X 1 7 S B 0 0 1        [ 0 - 4 ]

I n o r g a n i c s  ( m g / k g )

A R S E N I C         4 . 6

X 1 7 S B 0 0 2        [ 4 - 6 ]

I n o r g a n i c s  ( m g / k g )

A R S E N I C         7 . 8

X 1 7 S B 0 0 3        [ 6 - 8 ]

I n o r g a n i c s  ( m g / k g )

A N T I M O N Y        0 . 3   L

A R S E N I C         5 . 7

X 1 7 S B 0 0 4        [ 0 - 4 ]

I n o r g a n i c s  ( m g / k g )

A N T I M O N Y        2 . 2   L

A R S E N I C         7

L E A D            5 8 9

X 1 7 S B 0 0 4        [ 6 - 8 ]

I n o r g a n i c s  ( m g / k g )

A R S E N I C         4 . 2

X 1 7 S B 0 0 5        [ 0 - 4 ]

I n o r g a n i c s  ( m g / k g )

A N T I M O N Y        1 . 7   L

A R S E N I C         5 . 9

C O P P E R          4 2   K

L E A D            6 2 0

X 1 7 S B 0 0 7        [ 0 - 4 ]

I n o r g a n i c s  ( m g / k g )

A R S E N I C         4 . 8

X 1 7 S B 0 0 8 C       [ 0 - 1 ]

I n o r g a n i c s  ( m g / k g )

A N T I M O N Y        0 . 3 9   L

A R S E N I C         5

E x p l o s i v e s  ( m g / k g )

N I T R O G L Y C E R I N   2 0 . 4

X 1 7 S B 0 0 9 C       [ 0 - 1 ]

I n o r g a n i c s  ( m g / k g )

A N T I M O N Y        0 . 4 3   L

A R S E N I C         4 . 4

E x p l o s i v e s  ( m g / k g )

N I T R O G L Y C E R I N   9 . 8

X 1 7 S B 0 1 0 C       [ 0 - 1 ]

I n o r g a n i c s  ( m g / k g )

A N T I M O N Y        1 . 3   L

A R S E N I C         6 . 2

E x p l o s i v e s  ( m g / k g )

N I T R O G L Y C E R I N   1 3

X 1 7 S B 0 1 1        [ 0 - 1 ]

X R F  F i e l d  P a r a m e t e r s  ( m g / k g )

L E A D            4 0 5

X 1 7 S B 0 1 1        [ 1 - 2 ]

I n o r g a n i c s  ( m g / k g )

A N T I M O N Y        0 . 5 2   L

A R S E N I C         5 . 1

X 1 7 S B 0 1 3        [ 1 - 2 ]

I n o r g a n i c s  ( m g / k g )

A N T I M O N Y        0 . 4 2   L

A R S E N I C         3 . 7

X 1 7 S B 0 1 3        [ 0 - 1 ]

X R F  F i e l d  P a r a m e t e r s  ( m g / k g )

L E A D            3 2 4 7

X 1 7 S B 0 1 4        [ 0 - 1 ]

I n o r g a n i c s  ( m g / k g )

A N T I M O N Y        6   L

A R S E N I C         8 . 7

L E A D            7 0 6

X 1 7 S B 0 1 4        [ 1 - 2 ]

I n o r g a n i c s  ( m g / k g )

A R S E N I C         5 . 5

X 1 7 S B 0 1 6        [ 0 - 1 ]

I n o r g a n i c s  ( m g / k g )

A R S E N I C         5 . 1

X 1 7 S B 0 1 9        [ 0 - 1 ]

I n o r g a n i c s  ( m g / k g )

A R S E N I C         8 . 5

X 1 7 S B 0 2 2        [ 0 - 1 ]

I n o r g a n i c s  ( m g / k g )

A R S E N I C         3 . 5

X 1 7 S B 0 2 4        [ 0 - 1 ]

I n o r g a n i c s  ( m g / k g )

A R S E N I C         3 . 9

X 1 7 S B 0 2 5        [ 0 - 1 ]

I n o r g a n i c s  ( m g / k g )

A R S E N I C         5 . 1

L E A D            4 7 9

X 1 7 S B 0 2 5        [ 1 - 2 ]

I n o r g a n i c s  ( m g / k g )

A R S E N I C         4 . 6

X 1 7 S B 0 2 7        [ 0 - 1 ]

I n o r g a n i c s  ( m g / k g )

A N T I M O N Y        2 . 1   L

A R S E N I C         3 . 6

L E A D            6 4 5

X 1 7 S B 0 2 8        [ 0 - 1 ]

I n o r g a n i c s  ( m g / k g )

A N T I M O N Y        0 . 5   L

A R S E N I C         4
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K. MOORE N62467-04-D-005512/15/09
SMALL ARMS (PISTOL) RANGE

METALS EXCEEDANCES

NAVAL SUPPORT FACILITY INDIAN HEAD

STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

__E. BERKLITE __6/1/10

FIGURE 6-1
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Aerial Photo: 2004, Charles County
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SB018[0-1]   7

SB020[0-1]   39

SB015[0-1]   18

SB012[0-1]   10

SB008C[0-1]  21

SB027[0-1]   645

SB010C[0-1]  200

SB007[0-4]   8.2
SB007[4-6]   24

SB007[6-8]   0  U
SB007[8-10]  7

SB006[0-4]   230
SB006[4-6]   132

SB006[6-8]   5
SB006[8-10]  55

SB005[0-4]   620
SB005[4-6]   367
SB005[6-8]   350
SB005[8-10]  32.4

SB004[0-4]   589
SB004[4-6]   371
SB004[6-8]   8.9
SB004[8-10]  156
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7.0  RUM POINT SKEET RANGE RPSR – UXO 16 

7.1 SITE BACKGROUND 

7.1.1 Historical Information 

The Rum Point Skeet Range was constructed and became operational in 1991 as part of the Morale, 

Welfare, and Recreation program.  The area has two skeet ranges side by side separated by a wooden 

fence. A 30-foot by 60-foot modular administrative building was constructed in the observation area 

directly south of the shooting points. An August 1990 range plan drawing outlines the construction plans 

for the skeet and trap houses, concrete pads and walkways, new access road and parking lot, and new 

clearing limits.  According to installation personnel, this range was used exclusively as a recreational 

facility.  The Potomac River Gun Club used and maintained the range as a private combination skeet, 

trap and three-dimensional archery range.  During this time, the Administration Building (#2153) became 

the gun club’s headquarters.  The skeet range was closed in 2001.  The former Rum Point Skeet Range 

covers approximately 33.45 acres in the northeastern section of the Stump Neck Annex.  This acreage 

covers a 900-foot arc from the firing points on the southern end of the range to the northern edge of the 

range.  This distance complies with the skeet range safety requirements as stated in the 1958 U.S. Naval 

Aeronautical Shore Facilities Programming Guide.  According to the 1999 Environmental Management 

Plan produced by the Potomac River Gun Club (ref), an estimated 85,000 targets were thrown per year 

for practice and competition shooting.  Only shotguns were used at the range.  Approximately 

5,300 pounds of lead were deposited at the skeet range each year.  From this estimation, roughly 

53,000 pounds of lead shot fell within the shot fall zone at the range during its 10 years of operation. 

 

7.1.2 Munitions Used 

This section describes the munitions or munitions-related materials known or suspected to be at the 

range.  This includes both MEC and non-hazardous munitions-related debris (e.g., fragmentation, base 

plates, inert mortar fins).  The Rum Point Skeet Range was used as a recreational small arms range.  

According to the installation and documents from the Potomac River Gun Club, only shotguns were used 

at the range.  Based on the information obtained during the data collection process, the Rum Point Skeet 

Range is not suspected to contain CWM-filled munitions, electrically fused munitions, or DU-associated 

munitions.  The munitions used and/or stored at the facility and the associated chemical constituents are 

listed in Table 7-1. 

 

011009/P 7-1 CTO 423 



NSF Indian Head 
Site Inspection Report 

Revision:  0 
Date:  September 2010 

Section:  7 
Page 2 of 21 

 
7.1.3 Munitions Constituents 

The potential for lead contamination exists over the entire 900-foot arc covered by the Rum Point Skeet 

Range.  According to the Interstate Technology and Regulatory Council (ITRC) guidance, the positions of 

the shooters and the angles at which the skeet targets are thrown create a fan-shaped shot fall zone.  

Depending on the shot angle, wind, and blocking effect of trees, the typical shotfall zone extends up to 

680 feet.  The overlapping fans create an area of maximum shot fall positioned approximately 375 to 

600 feet from the firing point.  The maximum shot fall zone is the area in which the highest concentrations 

of lead and debris are expected.  At the Rum Point Skeet Range, the cleared area of the range extends 

approximately 400 feet from the firing point.  Thus, the theoretical maximum shot fall zone would extend 

past the tree line.  The actual shot fall zone is an area slightly less than the theoretical shot fall zone 

because of the blocking effect of the trees.  The potential for lead contamination is greatest along the 

actual shot fall zone located at the tree line.  There is a concern that the lead shot is embedded within the 

trees or possibly within the wetland area located on the western edge of the range.  There was no record 

found of any excavations or environmental sampling on the range.  Other MC at the range may include 

elevated concentrations of metals such as antimony, copper, zinc, and arsenic from bullets, fragments, 

and bullet jackets.  The only munitions-related debris items located on range were clay targets.  These 

targets normally contain approximately 32 percent petroleum pitches [Chemical Abstract Service (CAS) 

68334-31-6, CAS 68187-58-6] and 67 percent dolomite limestone (CAS 16389-88-1).  Petroleum pitch 

contains PAHs, some of which are classified as carcinogens.  The targets are not considered an 

explosive or fire hazard.  Several of these targets were found at the range during the visual survey.  NG 

from unburned propellants and lead from primers is suspected at the firing range. 

 

7.2 SITE FIELDWORK 

7.2.1 Site Field Activities  

Soil sample locations were selected based on a bias towards areas that were believed to be most likely 

contaminated by past operations at the site.  The total area of the site is 33.45 acres as indicated in 

Table 3-1.  The study area consists of the Range Area which covers approximately 13.8 acres.  See 

Figure 3-4 for all sample locations.  Prior to initiating sample collection, all sample locations were marked 

by colored pin flags bearing the sample location ID number.  Proposed sample locations identified in the 

approved WP were located by global positioning system (GPS) and by measurements from stationary 

objects (e.g.: roadways, existing buildings).  All sample locations were as proposed in the approved WP. 
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7.2.2 Work Plan Deviations 

There were no deviations from the work plan. 

 

7.2.3 Field Data Collection 

A total of 96 soil samples were collected from the Range Area during the SI at the RPSR.  All soil 

samples collected were from the surface depth of 0 to 1 foot bgs.  No subsurface samples were collected.  

Two composite samples were collected at the firing points.  Ninety-six samples underwent field XRF 

analysis for lead, and 25 samples were selected for metals analysis at the FBL.  Twenty-one discrete and 

two composite soil samples were selected for PAH analysis.  Four soil samples were selected for TOC 

analysis.  Two soil samples were selected for NG analysis.  Soil samples were collected via hand auger in 

accordance with SOP-05.  See Figure 3-4 for all sampling locations.  A summary of the sample collection 

methods used are shown in Table 3-5.  Soil sample log sheets are included in Appendix A of this 

document. 

 

7.3 SITE INSPECTION DATA COLLECTION RESULTS 

7.3.1 MC Sampling Results 

All soil samples collected were compared to the PALs and background sampling results, and a statistical 

evaluation was done to compare the background data with the site sampling results.  The summary table 

of the site background screening is presented as Table 7-2.  The statistical summary and calculations are 

presented in Appendix G.  The MC analytical results are presented in Appendix C, and the data validation 

reports are presented in Appendix D.  Table 7-3 summarizes the results as compared to the calculated 

screening values for metals.  The PAL was the reference limit, unless the background and screening 

calculations exceeded this value.  In Table 7-3, if a parameter had an exceedance at any sampling point, 

the parameter is highlighted; Individual sample exceedances are also highlighted.  Figure 7-1 illustrates 

the metals exceedances in soil at the Rum Point Skeet Range.  Screening values used were the PAL 

limits for the direct contact residential values for soil.    

 

Antimony was evaluated to be below the background levels for the discrete soil samples.  Antimony was 

slightly above the PAL for the composite sample at the west firing line.  Lead exceeded the direct contact 

residential soil screening value at three discrete surface soil sampling locations.  

 

Table 7-4 presents the PAH results and the calculated BAP equivalents.  The calculated screening value 

is 1,500 µg/kg.   
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PAHs were analyzed in discrete surface soil samples at this site. The results for potentially carcinogenic 

PAHs were converted to BaP equivalent concentrations using the procedure described in Section 4.3.1.  

Appendix E, Table 7-1 presents the concentrations of potentially carcinogenic PAHs in each discrete 

surface soil sample submitted for analysis of PAHs.  This table also provides the TEFs and the resulting 

total BaP equivalent concentration for each sample.  In Appendix E, Table 7-1, the total BaP equivalent 

concentrations are compared to risk-based screening levels for BaP for direct contact exposures to soil 

(i.e., incidental ingestion, dermal contact and inhalation of constituents emitted from soil to the air).  The 

risk-based screening level for residential exposures to BaP in soil is 15 µg/kg, as discussed in Section 3.  

This value comes from the USEPA Regional Screening Level tables and corresponds to a risk level of 

10-6.  As discussed in Section 3, a risk level of 10-4 is used as the point of departure for evaluating total 

cancer risks in this assessment.  Consequently, a residential risk-based screening level corresponding to 

a risk level of 10-4, 1,500 µg/kg, was used to evaluate the total BaP equivalent concentrations in 

Appendix E, Table 7-1.  Of the 25 samples (23 original samples and 2 field duplicates), 3 had total BaP 

equivalent concentrations that exceeded the residential risk-based screening level of 1,500 µg/kg.  To 

evaluate future nonresidential uses of the site, Appendix E, Table 7-1 presents a comparison of the total 

BaP equivalent concentrations to the non-residential risk-based screening level of 21,000 µg/kg 

(corresponding to a risk level of 10-4). None of the 25 samples had total BaP equivalent concentrations 

that exceeded the non-residential risk-based screening level of 21,000 µg/kg. 

 

The BAP equivalents exceeded the residential risk-based screening level at three locations for the 

discrete surface soil samples.  The BAP equivalents are illustrated on Figure 7-2.  The presence of clay 

target remains were observed and the locations were noted in the boring logs.  Sampling locations where 

clay targets were present are highlighted.  At three soil sample locations where clay target remains were 

present, BAPs exceeded the 1,500 µg/kg screening criteria and are color coded red.  Sampling locations 

where clay targets were present but the BAP equivalent residential risk-based screening level was not 

exceeded are highlighted green.  BAP equivalent residential risk-based screening levels were not 

exceeded at soil sample locations where clay target remains were not present. 

 

Lead was the primary COC for the investigation and all the screening data were based on XRF lead 

results.  Approximately 20 percent of the XRF screened data were shipped to a FBL for lead analysis, 

along with other parameters determined on a site by site basis.  The XRF and FBL data were plotted on 

Figure 7-3 using the direct contact residential soil screening value of 400 mg/kg.  The values are color 

coded green for less than 400 mg/kg, yellow for 400 to 800 mg/kg, and red for greater than 800 mg/kg.  

FBL data superceded XRF data when present.  The correlation between the XRF and FBL values was 

not statistically acceptable; subsequently, predicted lab values were not computed. Figure 7-3 shows 
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three soil sample that exceeded 400 mg/kg.  Two of these soil samples, SB-83 and SB-84, only slightly 

exceeded 400 mg/kg, at concentrations of 407 and 409 mg/kg, respectively.  These are XRF values and 

statistically could be discounted because of the slight exceedance and because of the  higher comparison 

value for XRF versus FBL at this site. The Human Health Risk Screening Evaluation is discussed in 

Section 7.5.  

 

Ecological screening values were 11 mg/kg for wildlife exposure to lead in soil, 120 mg/kg for plant 

exposure to lead in soil, and 1,700 mg/kg for soil invertebrates exposure to lead in soil.  There were some 

exceedances of the 120 mg/kg for plant exposure, randomly distributed across the site.  There were no 

exceedances of the 1,700 mg/kg for soil invertebrates.  The Eco Screening levels for lead in soil are 

illustrated on Figure 7-4.  The Ecological Risk Screening Evaluation is discussed in Section 7.6. 

 

7.4 DATA QUALITY REVIEW/USABILITY  

7.4.1 Data Quality Review of Samples at Rum Point Skeet Range 

This section summarizes the results of the data review processes used to determine whether analytical 

laboratory data collected during the sampling field effort for the Rum Point Skeet Range were of 

acceptable quality for use in decision-making.  DQOs presented in the Munitions Response Program Site 

Inspections at Five Small Arms/Skeet Ranges QAPP (April 2009) were maintained through the course of 

the sampling event. The Worksheets #19 and #15 of the QAPP present the analytical methods and 

compounds analyzed.   

 

7.4.1.1 Data Validation Results 

Appendix D, Table 1 presents all the qualified data and the reason for the data qualification.  The 

rejection of data was not necessary for samples collected at the Rum Point Skeet Range and all data are 

considered valid for their intended purpose.  

 

7.4.1.2 Data Quality Review 

Some of the DQIs are generated from analysis of field samples (e.g., field duplicates) and some are 

generated from the analysis of laboratory samples (e.g., laboratory duplicates).  Individually, field and 

laboratory DQIs provide measures of the performance of the respective investigative operations (field or 

laboratory).  If individual QC results were acceptable, there was no assignment of validation flags to an 

analytical result; otherwise, there was assignment of a flag indicating the type of QC deficiency to the 

result.  
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7.4.1.3 Completeness 

The sample collection and laboratory analytical completeness were 100%.  

  

7.4.1.4 Sensitivity 

The project quantitation limit goals (PQLGs) are listed in Worksheet #15 in the QAPP (April 2009).  

Analytical sensitivity was generally satisfactory to meet DQOs presented in the QAPP.  However, at the 

inception of the project, the laboratory could not meet several of the PQLGs.  Worksheet #15 highlights 

the exceedances of the PQLGs. 

 

The amount of sample volume collected also affects the ability of the laboratory to achieve the desired 

PQLGs.  Laboratory or field blank contamination can also elevate a result above the PQLGs, resulting in 

samples being qualified as non-detected.  There are instances where the non-detected sample results 

exceed the PQLGs either because of the laboratory’s inability to meet the PQLG or because of elevated 

detection limits because of blank contamination.  Because of the large quantity of data collected and the 

limited number of individual chemicals driving risk, the elevated detection limits should have a negligible 

impact on the assessment of risk and as impact or presence/absence determinations. 

 

7.4.1.5 Accuracy 

Appendix D, Table 1 shows that several results were qualified because of matrix spike, LCS, surrogate, 

holding time, or calibration noncompliances.  The noncompliances in general do not show any directional 

bias with the data except for the following cases.  Antimony had matrix spike and LCS recoveries less 

than the laboratory quality control limit but greater than 30% indicating a slight low bias.  Copper and 

cation exchange capacity had high matrix spike recoveries indicating a slight high bias.  Several PAHs 

affecting several samples had low matrix spike, LCS, or surrogate recoveries resulting in a low bias. 

Overall, the laboratory accuracy was acceptable and no data were rejected.  There were no quality 

control deficencies noted for field accuracy. 

 

7.4.1.6 Field and Laboratory Precision 

Field duplicate imprecision resulted in the qualification of several antimony, lead, and several PAH  

results. Despite the data qualifications the data are acceptable for use in risk assessment.  Laboratory 

duplicate precision was acceptable. 
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7.4.1.7 Comparability 

No comparability issues were noted during the data validation process. 

 

7.4.1.8 Representativeness 

The QAPP (April 2009) and the use of standardized sampling, sample handling, sample analysis, and 

data reporting procedures were designed so that the final data would be accurate representations of 

actual site conditions.  Based on field logs indicating the conditions during sample collection and 

laboratory audits all reported data are adequately representative of site conditions and intended 

populations. 

 

7.5 HUMAN HEALTH RISK SCREENING EVALUATION 

The purpose of the human health risk screening evaluation is to conservatively estimate risks posed to 

potential human receptors from chemicals present at the Rum Point Skeet Range.  The human health risk 

screening followed the steps described in Section 3.3, which presented the general methodology for the 

human health risk screening.  These steps are: 

 

• Identification of COPCs 

• Exposure Assessment  

• Risk Characterization 

• Uncertainty Analysis 

 
7.5.1 Identification of Chemicals of Potential Concern 

Human health COPCs in soil were identified with the following considerations: 

 

• Occurrence and distribution of chemicals in the environmental media 

• Chemical toxicity 

• Occurrence of chemical in background samples 

 

Soil samples in the Rum Point Skeet Range were divided into two areas of interest for the risk screening 

evaluation:  

 

• Composite surface soil samples collected from the firing lines 

• Discrete surface soil samples 
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A soil sample was classified as a surface sample if its sampling interval begins at the surface.   

 

Using the methodology described in Section 3.3, the maximum concentration of each chemical in soil in 

each area of interest was compared to up to four risk-based screening levels: two risk-based screening 

levels based on direct contact exposures to soil and two based on protection of groundwater.  If the 

maximum concentration exceeded any of the risk-based screening levels, the chemical was classified as 

a possible COPC.  These chemicals were subjected to a comparison to background soil data to 

determine if the soil concentrations in the area of interest are consistent with background soil 

concentrations.  Section 3.3 presents the approach used to determine if the chemicals are present in soil 

at concentrations consistent with background concentrations.  Because the background evaluation is 

used in both the human health and ecological risk screening, the background evaluation is presented in 

Appendix G.  For chemicals identified as possible COPCs, TtNUS retained the chemical as a COPC for 

the human health risk screening only if the chemical was present in soil in the area of interest at 

concentrations above background.  

 

7.5.1.1 Composite Surface Soil Samples 

Appendix E, Table 7-1 presents the results of the evaluation of composite surface soil samples.  TtNUS 

identified the following chemical as a human health COPC in the composite surface soil samples: 

 

• Antimony 

 

7.5.1.2 Discrete Surface Soil Samples 

Appendix E, Table 7-2 presents the results of the evaluation of discrete surface soil samples.  TtNUS 

identified the following chemicals as human health COPCs in the discrete surface soil samples: 

 

• Lead 

• Benzo(a)anthracene 

• Benzo(a)pyrene 

• Benzo(b)fluoranthene 

• Chrysene 

• Dibenzo(a,h)anthracene 

• Naphthalene 
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7.5.2 Exposure Assessment 

This section presents the exposure assessment for the Rum Point Skeet Range.  This site was a skeet 

and trap range operated by the Potomac River Gun Club from 1991 to 2001, but the site currently is not 

used.  Portions of the range are grass covered and the remainder is forested or wetland.  The wetland is 

along the western part of the range and water in the wetland eventually drains through an unnamed 

tributary to Mattawoman Creek to the north.  The range has a building on it that the Potomac River Gun 

Club used as their headquarters.  

 

A locked gate at the east end of Skeet Range Way limits access to the range; however, the Rum Point 

Skeet Range is not within the Stump Neck secured perimeter fence.  Hunting is permitted on the range.  

The existing building has water supplied to it.  There is a drinking water well located about 1200 feet north 

of the site on Rum Point.  This well is screened from 231 to 246 feet below mean sea level in the 

Patapsco aquifer.  As noted above, the site currently is not used.  Future use of the range is not specified 

at this time.  The presence of wetlands and a high water table could restrict or limit future development 

efforts on parts of the range. 

 

Under the current and possible future land use patterns for this site, potential human receptors include 

authorized Navy personnel (military and civilian), visitors, contractors, maintenance workers, recreational 

users, and trespassers.   

 

In the human health risk screening evaluation, TtNUS analyzed direct contact exposures to surface soil 

(incidental ingestion of soil, dermal contact with soil, inhalation of chemicals volatilized from soil into 

outdoor air and inhalation of chemicals in soil emitted into the air as particulates).  TtNUS also analyzed 

the potential for COPCs in soil to leach into groundwater and adversely affect groundwater quality.  

 

TtNUS used the maximum detected concentrations of the COPCs in soil (see Appendix E, Tables 7-1 and 

7-2) as the EPCs in the risk characterization. 

 

7.5.3 Risk Characterization 

This section presents the risk characterization for the Rum Point Skeet Range. The risk characterization 

involved:  
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• Calculating risks and hazard indices for direct contact exposures to soil. 

• Evaluating direct contact exposures to lead in soil. 

• Evaluating the potential for chemicals to leach from soil to groundwater and affect groundwater 

quality (the soil to groundwater pathway). 

 

7.5.3.1 Evaluation of Direct Contact Exposures to Soil 

As discussed previously, TtNUS identified COPCs for the human health risk screening evaluation for the 

composite and discrete surface soil samples. Using the procedures presented in Section 3.3, risks and 

hazard indices were calculated for direct contact exposures to these soils.  TtNUS also evaluated direct 

contact exposures to lead in discrete surface soil samples. 

 

7.5.3.1.1 Composite Surface Soil Samples 

Appendix E, Table 7-3 presents the hazard indices for direct contact exposures to antimony, the only 

COPC for the composite surface soil samples.  Antimony is not considered to be potentially carcinogenic, 

so cancer risks were not calculated.  Appendix E, Table 7-3 presents hazard indices for both residential 

and non-residential exposures.  For residential exposures, the calculated hazard index is 0.014, which is 

well below USEPA’s acceptable hazard index of 1.  For non-residential exposures, the calculated hazard 

index is 0.001, which is also well below USEPA’s acceptable hazard index of 1. 

 

7.5.3.1.2 Discrete Surface Soil Samples 

Appendix E, Table 7-4 presents the calculated risks and hazard indices for residential and non-residential 

direct contact exposures to COPCs in the discrete surface soil samples.  For residential exposures, the 

total calculated risk is 2.7x10-4, which exceeds USEPA’s acceptable risk level of 10-4.  This risk was 

calculated using the maximum detected concentration, which is conservative.  Using the average 

concentration (not the 95% upper confidence limit on the mean or the 95% UCL), the risk is 4.7x10-5 

which is below USEPA’s acceptable risk level of 10-4.  The calculation using the average is presented for 

context.  USEPA recommends using the 95% UCL not the average in risk calculations.  The 95% UCL is 

an upper-bound estimate of the average, and is consequently, greater than the average.  These risks are 

as a result of PAHs in soil samples, principally benzo(a)pyrene.  The PAHs are believed to be associated 

with the fragments of the clay pigeons used as targets on the rifle range.  A pitch tar containing PAHs was 

used in the manufacture of the clay pigeons to help bind the clay particles.  The calculated hazard index 

is 0.000048, which is well below USEPA’s acceptable hazard index of 1.  
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For non-residential exposures, the total calculated risk using the maximum detected concentration is 

1.9x10-5, which is below USEPA’s acceptable risk level of 10-4.  Using the average concentration, the risk 

is 3.4x10-6, which is also below USEPA’s acceptable risk level of 10-4.  As discussed above, the 

calculation using the average is presented for context.  The calculated hazard index is 0.000011, which is 

well below USEPA’s acceptable hazard index of 1.  

 

Appendix E, Table 7-5 presents the comparison of the maximum lead concentration in the discrete 

surface soil samples to residential and non-residential risk-based concentrations.  The maximum 

concentration of 616 mg/kg exceeded the residential direct contact risk-based concentration of 

400 mg/kg, but not the non-residential direct contact risk-based concentration of 800 mg/kg.  Of the 20 

samples collected for lead analysis at an analytical laboratory, only the sample with the maximum 

concentration exceeded the residential direct contact risk-based concentration of 400 mg/kg. 

 

7.5.3.2 Evaluation of the Soil to Groundwater Pathway 

Using the procedures presented in Section 3.3, TtNUS evaluated the soil to groundwater pathway for 

COPCs in composite surface soil samples and discrete surface soil samples. 

 

7.5.3.2.1 Composite Surface Soil Samples 

Appendix E, Table 7-6 presents the comparison of the maximum detected concentration and average 

concentration to the risk-based concentrations in soil for protection of groundwater.  This table presents 

risk-based concentrations for dilution-attenuation factors of 1 (the conservative default value) and 20.  

The maximum concentration of antimony in soil is below the risk-based concentrations using the tap 

water RSL for both dilution-attenuation factors.  The maximum concentration of antimony in soil exceeds 

the risk-based concentrations using the MCL for the dilution-attenuation factor of 1, but not 20.  This 

exceedance is slight since the maximum detected concentration is 0.42 mg/kg as compared to the MCL-

derived risk-based concentration of 0.27 mg/kg. Groundwater from the Rum Point Skeet Range is not 

used as a source of drinking water, so the pathway is currently incomplete.  

 

7.5.3.2.2 Discrete Surface Soil Samples 

Appendix E, Table 7-7 presents the comparison of the maximum detected concentrations and average 

concentrations to the risk-based concentrations in soil for protection of groundwater for dilution-

attenuation factors of 1 and 20. The maximum concentrations of a number of PAHs exceed risk-based 

concentrations for dilution-attenuation factors of both 1 and 20. While all PAHs have relatively low 

solubility in water, naphthalene, which is the most soluble of the PAHs listed in  Appendix E Table 7-7, is 
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readily biodegradable, so if naphthalene leaches from soil into groundwater, there is a good chance that 

some or all of this chemical will degrade in groundwater. The remaining PAHs in Appendix E Table 7-7 all 

have very low solubility in water. These PAHs have much higher affinity for soil solids (particularly soil 

organic carbon) over soil water. It could take a long time (years to decades) for these PAHs to leach 

through the soil and reach groundwater. These PAHs are also susceptible to biodegradation, and even a 

low rate of biodegradation could remove the chemicals from the leachate before it reaches the 

groundwater. Also, as noted above, groundwater from the Rum Point Skeet Range is not used as a 

source of drinking water, so the pathway is currently incomplete.  

 

7.5.4 Uncertainty Analysis 

Section 3.3.4 provides a detailed discussion of the sources of uncertainty in the human health risk 

screening evaluation.  

 

7.5.5 Human Health Risk Screening Evaluation Summary 

In the human health risk screening evaluation, soil and sediment data for the Rum Point Skeet Range 

was evaluated.  The soil samples for this site was divided into two areas of interest for the risk screening 

evaluation:  

 

• Composite surface soil samples collected from the firing lines 

• Discrete surface soil samples 

 

For the composite surface soil samples collected from the firing lines, antimony was selected as the only 

COPC for the human health risk screening evaluation.  Antimony is not considered to be carcinogenic, so 

in the evaluation of direct contact exposures to soil in the firing lines, only hazard indices were calculated.  

The calculated hazard indices for residential and nonresidential land uses were below the USEPA target 

level of 1. In the evaluation of the soil to groundwater pathway, the maximum concentration of antimony in 

soil was below the risk-based concentrations using the tap water RSL for both dilution-attenuation factors, 

but exceeded the risk-based concentrations using the MCL for the dilution-attenuation factor of 1, but not 

20.  This exceedance was slight since the maximum detected concentration is 0.42 mg/kg as compared 

to the MCL-derived risk-based concentration of 0.27 mg/kg.  Groundwater from the Rum Point Skeet 

Range is not used as a source of drinking water, so the groundwater use pathway is currently incomplete.  

  

For the discrete surface soil samples, antimony, lead and a number of PAHs were selected as COPCs for 

the human health risk screening evaluation. Using the maximum detected concentrations in soil, the 
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calculated risks for direct contact exposures for residential land uses exceeded the USEPA target level of 

10-4, but the calculated risks for direct contact exposures for non-residential land uses were below the 

USEPA target level. The calculated hazard indices for residential and non-residential land uses were well 

below the USEPA target level of 1. The elevated risks were a result of the presence of potentially 

carcinogenic PAHs in soil, and these PAHs are believed to be associated with the fragments of the clay 

pigeons used as targets on the skeet range. In the evaluation of direct contact exposures to lead in soil, 

one sample out of 20 had a lead concentration (616 mg/kg) exceeding the residential direct contact risk-

based concentration of 400 mg/kg. This concentration of 616 mg/kg is below the non-residential direct 

contact risk-based concentration of 800 mg/kg.  

 

The maximum concentrations of a number of PAHs exceeded risk-based concentrations for dilution-

attenuation factors of both 1 and 20. All PAHs have relatively low solubility in water, but naphthalene, 

which is the most water soluble of the COPCs, is readily biodegradable, so if naphthalene leaches from 

soil into groundwater, there is a good chance that some or all of these chemicals will degrade in 

groundwater.  The PAHs with very low solubility in water have much higher affinity for soil solids over soil 

water.  It could take a long time (years to decades) for these PAHs to leach through the soil and reach 

groundwater.  The PAHs with very low solubility are also susceptible to biodegradation and even a low 

rate of biodegradation could remove the chemicals from the leachate before it reaches the groundwater.  

As noted above, groundwater from the Rum Point Skeet Range is not used as a source of drinking water, 

so the pathway is currently incomplete. 

 

7.6 ECOLOGICAL RISK SCREENING EVALUATION 

7.6.1 Site Description 

Section 7.1 presents a detailed description of the site location, history, and background of the site.   

 
7.6.2 Potential Ecological Receptors and Exposure Pathways 

The contaminated media to which ecological receptors may be exposed include surface soil.  These 

potential ecological receptors and exposure pathways are described in detail in Section 3.4.1.1. 

 
7.6.3 Ecological Screening 

The first part of the evaluation is selection of COPCs.   
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7.6.3.1 COPCs for Terrestrial Invertebrates and Plants 

Appendix F, Tables 7-6.3.1 and 7-6.3.2 present the chemicals that were retained as COPCs in surface 

soil for potential risks to plants and invertebrates for grab samples and the composite samples, 

respectively.  These tables also present the chemicals that were retained for food chain modeling for 

mammals and birds (discussed further in Section 7.6.3.2). 
 

Terrestrial Invertebrates 

No chemicals were selected as COPCs for terrestrial invertebrates in the grab and composite samples.   

 

Terrestrial Plants 

Twelve PAHs and lead were selected as COPCs for terrestrial plants in surface soil from grab samples 

because they were detected at concentrations that exceeded screening levels.  Two PAHs were selected 

as COPCs for terrestrial plants in surface soil from grab samples because they did not have screening 

levels.  Two PAHs were selected as COPCs for terrestrial plants in composite soil samples because they 

were detected at concentrations that exceeded screening levels.  One PAH was selected as a COPC for 

terrestrial plants in composite soil samples because it did not have a screening level. 

 

7.6.3.2 COPCs for Mammals and Birds 

Appendix F, Tables 7-6.3.1 and 7-6.3.2 present the chemicals that were retained for food chain modeling 

for terrestrial mammals and birds because they were detected at concentrations above screening levels 

or did not have screening levels for mammals or birds.   

 

Tables 7-6.3.3 and 7-6.3.4 summarize the results of the conservative inputs food chain modeling for 

terrestrial receptors.  Appendix F presents the calculation worksheets.  The following summarizes the 

results of the food chain modeling using maximum concentrations and conservative input parameters: 

 

• Antimony, lead, and chrysene had EEQs greater than 1.0 in the food chain model for surface soil 

from grab samples.   

• Lead had EEQs greater than 1.0 in the food chain model for the composite soil.   

• Avian TRVs were not available for antimony. 

 

COPCs were only discussed if there were risks from the less conservative model in step 3A. 
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7.6.4 Step 3A Refinement 

Step 3a consists of a refinement of the conservative exposure assumptions/concentrations to evaluate 

the potential risks to ecological receptors (i.e., plants, invertebrates, and wildlife receptors).  The objective 

of the Step 3a refinement is to better define those chemicals that contribute to potentially unacceptable 

levels of ecological risk, and to identify and eliminate from further consideration those COPCs that were 

retained because of the use of very conservative exposure scenarios.  The Step 3a evaluation is 

designed to eliminate chemicals from further evaluation for certain groups of receptors.  For example, a 

chemical may be eliminated as a COPC in soil based on risks to soil invertebrates and plants, but may be 

retained for evaluating risks to wildlife.   

 

7.6.4.1 Terrestrial Plants and Invertebrates 

Terrestrial Invertebrates 

No chemicals were retained as COPCs for terrestrial invertebrates in the grab and composite samples.   

 

Terrestrial Plants 

Lead was retained as a COPC for terrestrial plants in surface soil from grab samples because it was 

detected at concentrations that exceeded screening levels in several samples.  PAHs were initially 

selected as COPCs for terrestrial plants in grab samples and composite soil samples because they were 

detected at concentrations that exceeded screening levels or screening levels were not available.  

Maximum concentrations of several PAHs in the grab samples exceeded maximum background 

concentrations.  Concentrations of PAHs in composite soil were less than background concentrations; 

however, background concentrations were not available for all PAHs.  An Eco SSL is not available for 

plants.  However, data presented on Table 3.1 in the Eco SSL document for PAHs shows that PAHs are 

typically not toxic to plants except at high soil concentrations with the lowest listed EC50 of 30 mg/kg 

(Mitchell et al. 1988).  Also, in Appendix III of the Canadian SQG document for benzo(a)pyrene (EC, 

1999), a NOEC of 4,400 mg/kg was the lowest reported NOEC value for plants and was based on 

seedling emergence after 3 days of exposure.  Therefore, risks to plants are acceptable, and PAHs are 

not retained as COPCs for risks to plants.   

 

7.6.4.2 Mammals and Birds 

The EEQs from the terrestrial food chain modeling were greater than 1.0 for several chemicals using 

maximum chemical concentrations and conservative exposure assumptions (see Section 7.6.3.2).  
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Therefore, as part of the Step 3a refinement, risks for this pathway were recalculated using average 

chemical concentrations in surface soil and sediment and less conservative exposure assumptions 

(i.e., average ingestion rates, average body weights) (see Appendix F, Table 3.4-3).   

 

Tables 7-6.3.5 and 7-6.3.6 summarize the results of the less conservative inputs food chain modeling for 

terrestrial receptors.  Appendix F presents the calculation worksheets.  A discussion of the risks to 

mammal and birds are presented below. 

 

Terrestrial Receptors 

• Lead in the grab samples had EEQs greater than 1.0 using the NOAEL as the TRV, but EEQs are 

less than 1.0 using the LOAEL as the TRV.  Maximum concentrations of lead in grab samples 

exceeded the maximum background concentrations.  Because lead is related to site activities, it is 

retained as a COPC.   

 

• Lead in the composite samples had EEQs greater than 1.0 using the NOAEL as the TRV, but EEQs 

are less than 1.0 using the LOAEL as the TRV.  Maximum concentrations of lead in composite 

samples were less than the maximum background concentrations; therefore, lead was eliminated as 

a COPC for composite soil. 

 

7.6.5 Ecological Risk Screening Summary 

This section presents a summary of the conclusions of the ecological risk assessment that was 

conducted for the site. 

 

7.6.5.1 Risks to Terrestrial Plants and Invertebrates 

Lead was retained as a COPC for terrestrial plants in surface soil from grab samples because it was 

detected at concentrations that exceeded its screening level in several samples.   

 

7.6.5.2 Mammals and Birds 

Lead was retained as a COPC for terrestrial wildlife in grab samples because it had EEQs greater than 

1.0 in the food chain model and is related to site activities. 
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7.7 UPDATED CSM 

Only MC associated with the Rum Point Skeet Range are considered in the CSM exposure pathway 

analysis.  A general description of the CSM exposure pathway analysis was included in Section 10.4.7 of 

the SAP as follows: “Contaminants at Rum Point Skeet Range may potentially migrate in soil, 

groundwater, surface water, and sediment.  Direct human or biota contact with surficial and subsurface 

soil is possible if the soil is disturbed.  The Rum Point Skeet Range’s unnamed tributaries, wetlands, and 

proximity to Mattawoman Creek provide possible migration routes to surface water.  The majority of the 

range area is sloped toward the wetland area and Mattawoman Creek.  Storm water discharges to 

surface water via overland flow.  Groundwater in the shallow water table aquifer also likely flows towards 

Mattawoman Creek; therefore, MC leaching from soil into shallow groundwater may migrate to surface 

water.  Sediments can act as contaminant repositories, and sediment mixing and dredging can act as 

migration routes to surface water.  MC in surface soil and sediment may migrate via plant/animal uptake.  

Based on a review of hydrogeological data, it is unlikely that MC in shallow groundwater would migrate to 

the deeper aquifers used as water supplies.  However, shallow groundwater is still considered a potential 

exposure medium.  Potential human receptors include authorized Navy personnel (military and civilian), 

visitors, contractors, maintenance workers, recreational users, and trespassers. Plant and animal biota 

are also potential receptors. Examples of ecological receptors include deer, wild turkey, and waterfowl.” 

 

Human Health Risk Exposure Summary 

The human health CSM summary table is presented as Table 7-5. 

 

In the human health risk screening evaluation, TtNUS evaluated soil data for the Rum Point Skeet Range.  

TtNUS divided the soil samples for this site into two areas of interest for the risk screening evaluation:  

 

• Composite surface soil samples collected from the firing lines 

• Discrete surface soil samples 

 

For the composite surface soil samples collected from the firing lines, antimony was selected as the only 

COPC for the human health risk screening evaluation. Antimony is not considered to be carcinogenic, so 

in the evaluation of direct contact exposures to soil in the firing lines, only hazard indices were calculated.  

The calculated hazard indices for residential and nonresidential land uses were below the USEPA target 

level of 1.  In the evaluation of the soil to groundwater pathway, the maximum concentration of antimony 

in soil was below the risk-based concentrations using the tap water RSL for both dilution-attenuation 

factors, but exceeded the risk-based concentrations using the MCL for the dilution-attenuation factor of 1, 
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but not 20.  This exceedance was slight since the maximum detected concentration is 0.42 mg/kg as 

compared to the MCL-derived risk-based concentration of 0.27 mg/kg.  Groundwater from the Rum Point 

Skeet Range is not used as a source of drinking water, so the groundwater use pathway is currently 

incomplete.  

  

For the discrete surface soil samples, antimony, lead and a number of PAHs were selected as COPCs for 

the human health risk screening evaluation.  Using the maximum detected concentrations in soil, the 

calculated risks for direct contact exposures for residential land uses exceeded the USEPA target level of 

10-4, but the calculated risks for direct contact exposures for non-residential land uses were below the 

USEPA target level.  The calculated hazard indices for residential and non-residential land uses were well 

below the USEPA target level of 1.  The elevated risks were a result of the presence of potentially 

carcinogenic PAHs in soil and these PAHs are believed to be associated with the fragments of the clay 

pigeons used as targets on the skeet range.  In the evaluation of direct contact exposures to lead in soil, 

one sample out of 20 had a lead concentration (616 mg/kg) exceeding the residential direct contact risk-

based concentration of 400 mg/kg.  This concentration of 616 mg/kg is below the non-residential direct 

contact risk-based concentration of 800 mg/kg.  

 

The maximum concentrations of a number of PAHs exceeded risk-based concentrations for dilution-

attenuation factors of both 1 and 20.  All PAHs have relatively low solubility in water, but naphthalene, 

which is the most water soluble of the COPCs, is readily biodegradable, so if naphthalene leaches from 

soil into groundwater, there is a good chance that some or all of these chemicals will degrade in 

groundwater.  The PAHs with very low solubility in water have much higher affinity for soil solids over soil 

water.  It could take a long time (years to decades) for these PAHs to leach through the soil and reach 

groundwater.  The PAHs with very low solubility are also susceptible to biodegradation and even a low 

rate of biodegradation could remove the chemicals from the leachate before it reaches the groundwater.  

As noted above, groundwater from the Rum Point Skeet Range is not used as a source of drinking water, 

so the pathway is currently incomplete. 

 

Ecological Risk Exposure Summary: 

The Ecological CSM summary table is presented as Table 7-6. 

 

This section presents a summary of the conclusions of the ecological risk assessment that was 

conducted for the site. 
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Risks to Terrestrial Plants and Invertebrates 

Lead was retained as a COPC for terrestrial plants in surface soil from grab samples because it was 

detected at concentrations that exceeded its screening level in several samples.   

 

Mammals and Birds 

Lead was retained as a COPC for terrestrial wildlife in grab samples because it had EEQs greater than 

1.0 in the food chain model and is related to site activities. 

 

CSM Summary 

The updated CSM is shown on Figure 7-5 and details the potential exposure sources, pathways, and 

receptors.  The exposure sources appear to be limited to the areas of lead shot accumulation and the 

presence of clay target fragments.  One pathway is runoff from precipitation.  Leaching from soil into 

groundwater has been eliminated as a pathway, since groundwater is not used as the site.  Receptors 

would be trespassers and ecological receptors by ingestion, dermal contact, and inhalation of surface 

soil, soil, and sediment.  Potentially complete exposure pathways exist for both human and ecological 

receptors under both current and hypothetical future land uses.  

 

7.8 CONCLUSIONS  

• Much of the area within the boundary of the range drains to the west via a shallow surface depression 

that conveys surface water and sediment into a wetland and unnamed tributaries that discharge into 

Mattawoman Creek. 

 

• MC consisting of metals (primarily lead, and to a lesser extent, antimony) and PAHs (from pitch tar 

used in the clay pigeon targets, Figure 7-2) are present in site soil [particularly surface soil (the 0-to 

1 foot bgs interval)] as a result of military training activities.  Lead is assumed to be the primary metal 

MC of concern in soil because it is the primary constituent of the spent munitions and because of its 

documented toxicity to human and ecological receptors.  These constituents may have also migrated 

to adjoining surface water and sediment via surface soil run off or the discharge of contaminated 

shallow groundwater to the surface water of the adjoining tributaries, wetland, and Mattawoman 

Creek.  One elevated concentration of antimony, three elevated concentrations of lead, and three 

elevated concentrations of PAHs were present onsite (Figure 7-1).  
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• MC in surface soil may have migrated to subsurface soil and subsequently to underlying groundwater 

via leaching.  These constituents may have also migrated to adjoining surface water and sediment via 

surface soil run-off or the discharge of contaminated shallow groundwater to the Mattawoman Creek 

and direct fallout over the river.  The extent of potential environmental contamination at the site 

appears to be limited to immediately to the right of the Right Firing Point (PAHs) and the northwest of 

the Left Firing Point (lead). 

 

• The CSM (Figure 7-5) indicates that potentially complete exposure pathways exist for both human 

and ecological receptors under both current and hypothetical future land uses.  Potential human and 

ecological risks have been characterized for receptors exposed to the potentially contaminated 

environmental media.  Unacceptable levels of human and/or ecological risk may exist.  However, 

groundwater is not currently used at the site. 

 

• Antimony was evaluated to be below the background levels for the discrete soil samples.  Antimony 

was slightly above the PAL for the composite sample at the west firing line.  Lead exceeded the direct 

contact residential soil screening value at three discrete surface soil sampling locations.  The BAP 

equivalents exceeded the residential risk-based screening level at three locations for the discrete 

surface soil samples.   

 

7.8.1 Data Gaps 

There were no data gaps. 

 
7.9 RECOMMENDATIONS FOR NEXT PHASE 

Based on the results of the SI, further actions are required.  These subsequent actions may include a RI 

for the Rum Point Skeet Range that will meet CERCLA requirements.  RI activities should include an 

interim remedial action to address the limited known areas of surface lead and PAH contamination, the 

limited removal of lead-contaminated soils and PAH–contaminated soils, or the localized chemical 

stabilization of lead in soil to reduce the potential threat of lead releases to the environment. 

 

7.9.1 Objectives for Interim Removal Action, Remedial Investigation, or No Further Action 
Determination 

Specific tasks recommended as part of the RI MC investigation include the following: 
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• Removal of shallow soils in areas with elevated concentration of PAHs and metals.  Figure 7-6 

illustrates the proposed soil removal areas.  Soil is proposed to be excavated to a depth of 2 feet bgs 

in the area of the clay targets, because of the high exceedances of PAHs.  Soil in the areas of lead 

shot accumulations are proposed to be excavated to a depth of 1 foot bgs.  The total amount of soil to 

be removed is estimated at approximately 503 cubic yards (yd3).  The excavation totals are calculated 

below: 

 

Location Dimensions: length x 
depth x width (ft) 

Cubic Feet (ft3) Cubic Yards 
(yd3) 

Right Firing Point 100 x 65 x 2 13,000 480 
Left Firing Point 25 x 25 x 1 625 23 
Total Proposed Soil 
Removal 

NA 13,625 503 

 

• Confirmation soil sampling should be performed in the excavation areas in one of these scenarios: 

 

1. MIS. 

2. Four corners and middle of excavation. 

3. Resample at same locations where there were exceedances, but at depths below the excavated 

material.   

 

In each of these scenarios, the depth sampled at would be at 1 to 2 bgs (pre-excavation depth) in the 

lead shot excavation accumulation areas, and at 2 to 3 feet bgs (pre-excavation depth) at the clay target 

excavation area. 

 



TABLE 7-1

MUNITION TYPES AND CHEMICALS
RUM POINT SKEET RANGE (RPSR) - UXO 16

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

MUNITIONS TYPES USED/STORED AT THE FACILITY
.410 gauge shells
28 gauge shells
20 gauge shells
12 gauge shells
5 pound containers of bulk smokeless powder
shot

ASSOCIATED CHEMICAL CONSTITUENTS
Primary:
Lead
PAHs
Nitroglycerin

Secondary:
Antimony
Arsenic
Copper
Nickel
Zinc
Lead Styphnate
Lead Azide



TABLE 7-2a

RUM POINT SKEET RANGE
DISCRETE SURFACE SOIL

BACKGROUND COMPARISON
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

g

3

Chemical
Site Maximu

Detected
Concentrat
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ion

C

Backgroun
Maximum
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oncentrat
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ion

Site FOD Backgro
FOD

und T
F
otal 
OD

P
No

ercent
ndetec

 
t

Vis
Conc
Site A

Back

ual 
lusion 
bove 

round?
Dist

Site 
ribution

Bac
Dist

kground 
ribution Test

Equal 
Variance?1

Test 
Statistic P-Value Quantile 

Test
Slippage 

Test
Site Above 

Background?

Inorganics(mg/kg)
ANTIMONY 1.6 ND 12/20 0/33 12/53 90 NO NO
ARSENIC 6.5 18.3 18/20 30/34 48/54 10 SIMILAR LOGNORMAL GEHAN -2.282 0.0112 PASS PASS NO
LEAD 616 149 20/20 32/34 6 Y52/54 ES YES
1-METHYLNAPHTHALENE 16 ND 6/21 0 6 86 3/23 /44 NO NO
ANTHRACENE 110 260 15/21 1/23 316/44 64 NO NO
BENZO(A)ANTHRACENE 2400 480 20/21 1/23 S321/44 52 YE YES
BENO(A)PYRENE 3200 390 18/21 1/23 S319/44 57 YE YES
BENZO(B)FLUORANTHENE 1000 420 18/21 1/23 S319/44 57 YE YES
BENZO(G,H,I)PERYLENE 1500 130 18/21 1/23 S319/44 57 YE YES
BENZO(K)FLUORBENZO(K)FLUORANTHENEANTHENE 200200 360360 14/2114/21 1/23 44 31 / 34 NO NO1/23 15/44 34 NO NO
CHRYSENE 3000 440 21/21 1/23 S322/44 50 YE YES
DIBENZO(A,H)ANTHRACENE 540 ND 15/21 0/23 S315/44 66 YE YES
FLUORANTHENE 210 1100 19/21 2/23 321/44 52 NO NO
INDENO(1,2,3-CD)PYRENE 260 100 20/21 1/23 321/44 52 NO NO
PHENANTHRENE 620 1100 16/21 1/23 317/44 61 NO NO
PYRENE 2000 880 20/21 2/23 5 S322/44 YE YES

1 EQUAL VARIANCE F TEST
2 LESS THAN THREE DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS.
3 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON-DETECT BACKGROUND.



TABLE 7-2b

RUM POINT SKEET RANGE
COMPOSITE SURFACE SOIL

BACKGROUND COMPARISON
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

Chemical Site FOD Backgro
FOD

und S
Max

ite 
imum

Back
Ma

ground 
ximum

Backgroun Site Exceed 
Background?

d UPL

Inorganics(mg/kg)
Antimony 2/2 0/33 0.42 ND ND YES
Arsenic 2/2 30/34 4.2 18.3 9.7 95%KM(t)UPL NO
Lead 2/2 32/34 48.7 149 59.44 95%KM(t)UPL NO
Benzo(a)anthracene 2/2 1/23 94 480 1NA NO
Benzo(a)pyrene 2/2 1/23 100 390 1NA NO
Chrysene 2/2 1/23 130 440 1NA NO
Dibenzo(a,h)anthracen 2/2 0/23 18 42.8 ND NO
Pyrene 2/2 1/23 110 880 1NA NO

ND = All background concentrations are non-detect.  Conclusion based off comparison of maximum site to maximum background.
1 Only 1 detected background concentration.  Conclusion based off comparison of maximum site to maximum background.



TABLE 7-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 16

RUM POINT SKEET RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 1 OF 15

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27 0.62 L
ARSENIC 9.7 4
COPPER 100 6.9
LEAD 400 13.5
TIN 0.89 1.1 B
ZINC 46 19.8
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000 2.6 L
2-METHYLNAPHTHALENE 31000 9.3 L
ACENAPHTHENE 29000 23 UL
ACENAPHTHYLENE 29000 23 UL
ANTHRACENE 29000 32 L
BENZO(A)ANTHRACENE 150 630
BENZO(A)PYRENE 15 630
BENZO(B)FLUORANTHENE 150 200 L
BENZO(G,H,I)PERYLENE 1100 260 L
BENZO(K)FLUORANTHENE 1100 40 L
CHRYSENE 1100 770
DIBENZO(A,H)ANTHRACENE 15 120 L
FLUORANTHENE 29000 79 L
FLUORENE 29000 4.2 L
INDENO(1,2,3-CD)PYRENE 150 78 L
NAPHTHALENE 330 23 UL

PALs

N N N N N
SS SS SS SS SS
FT FT FT FT FT
1 1 1 1 1
0 0 0 0 0

SO SO SO SO SO
NORMAL NORMAL NORMAL NORMAL NORMAL

NM NM NM NM NM
20090613 20090613 20090613 20090613 20090613

X16SS0030001 X16SS0040001 X16SS0050001 X16SS0060001 X16SS0070001
X16SB003 X16SB004 X16SB005 X16SB006 X16SB007

SO
0
1

FT
SS
N

0
1

FT
SS
N

X16SB002
X16SS0020001

20090613
NM

NORMAL

X16SB001
X16SS0010001

20090613
NM

NORMAL
SO

PHENANTHRENE 29000 140 L
PYRENE 1100 620
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400 19.667 16.333 17 75.667 20.333 16 75.333
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 87
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA 87



TABLE 7-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 16

RUM POINT SKEET RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 2 OF 15

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

1 L 0.55 L
5.1 2

10.4 K 11.4 K
616 38.8
1.9 B 1.2 B
30.9 34.9

23 U 23 UL 24 U 23 U
23 UL 23 UL 24 U 23 U
23 UL 23 UL 24 U 23 U
23 U 23 UL 24 U 23 U
23 UL 23 UL 1.8 J 7.3 J
6 J 8.8 L 26 100

7.6 J 8.7 L 38 120
6 J 11 L 16 J 47

4.6 J 6.2 L 22 J 58
23 U 23 UL 4.3 J 9 J
10 J 14 L 41 120
23 U 23 UL 6.4 J 20 J
8.9 L 8 L 7.4 J 20 J
23 UL 23 UL 24 U 23 U
3.4 J 5.9 L 8.1 J 17 J
23 U 23 UL 24 U 23 U

N N N N N NN
SS SS SS SS SS SSSS
FT FT FT FT FT FTFT
1 1 1 1 1 11
0 0 0 0 0 00

SO SO SO SO SO SOSO
NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL

NM NM NM NM NM NMNM
20090614 20090613 20090613 20090613 20090613 2009061420090613

X16SS0090001 X16SS0100001 X16SS0110001 X16SS0120001 X16SS0130001 X16SS0140001X16SS0080001
X16SB009 X16SB010 X16SB011 X16SB012 X16SB013 X16SB014X16SB008

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

3.2 L 23 UL 5.3 J 31
6.1 J 9.5 L 26 110

975.333 19.667 47.333 43.333 184.667 28 22

31 K

4.7 7.9

38000 9700

74 82

87 87 82 85



TABLE 7-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 16

RUM POINT SKEET RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 3 OF 15

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

0.45 L 0.22 L
4.6 1.9 B
7.4 K 5.5

51.4 51.9
1.5 B 1 B

26.2 22

22 U
22 U
22 U
22 U
10 J
170
220
79
110
13 J
210
42
24
22 U
28
22 U

NN N N N N N
SSSS SS SS SS SS SS
FTFT FT FT FT FT FT
11 1 1 1 1 1
00 0 0 0 0 0

SOSO SO SO SO SO SO
NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

NMNM NM NM NM NM NM
2009061320090613 20090613 20090613 20090613 20090614 20090613

X16SS0210001X16SS0150001 X16SS0160001 X16SS0170001 X16SS0180001 X16SS0190001 X16SS0200001
X16SB021X16SB015 X16SB016 X16SB017 X16SB018 X16SB019 X16SB020

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

37
150

24 83.667 57.667 24.333 22 58 106

82 87

89



TABLE 7-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 16

RUM POINT SKEET RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 4 OF 15

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

0.73 B
4 J

8.8 J
159 J
1.2 B
29.4 J

28 U 25.5 U 23 U 24 U
28 UL 25.5 UL 23 UL 24 UL
28 UL 25.5 UL 23 UL 24 UL
28 U 25.5 U 23 U 24 U
12 L 12 L 23 UL 5.5 L

210 J 107.65 J 5.3 J 81
240 J 123.8 J 7.6 J 110
89 J 46.4 J 3.8 J 41

130 J 67.15 J 4.3 J 58
13 J 13 J 23 U 6.6 J

240 J 124.4 J 8.8 J 110
41 J 26.25 J 23 UJ 21 J
32 L 17.25 L 2.5 L 17 L
28 UL 25.5 UL 23 UL 24 UL
36 19.25 J 2.5 J 18 J
28 U 25.5 U 23 U 24 U

N NN N N N N
SS SSSS SS SS SS SS
FT FTFT FT FT FT FT
1 11 1 1 1 1
0 00 0 0 0 0

SO SOSO SO SO SO SO
NORMAL NORMALNORMAL ORIG AVG DUP NORMAL

NM NMNM NM NM FD NM
20090613 2009061320090613 20090613 20090613 20090613 20090613

X16SS0250001 X16SS0260001X16SS0220001 X16SS0230001 X16SS0230001-AVG X16SS0230001-D X16SS0240001
X16SB025 X16SB026X16SB022 X16SB023 X16SB023 X16SB023 X16SB024

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

40 L 25.75 L 23 UL 21 L
160 J 82.3 J 4.6 J 71

25 27.333 27.333 23 155.667 20.667

85

72 80 88 83



TABLE 7-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 16

RUM POINT SKEET RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 5 OF 15

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

0.14 B 0.14 B
4 3.65

9.7 8.85
13.9 13.45
1.2 B 1.25 B
31.2 28.8

24 UL
6.4 L
24 UL
24 L
19 L
300 L
420
120 L
170 L
20 L
390
58 L
48 L
24 UL
43 L
24 UL

N N NN N N N
SS SS SSSS SS SS SS
FT FT FTFT FT FT FT
1 1 11 1 1 1
0 0 00 0 0 0

SO SO SOSO SO SO SO
NORMAL ORIG AVGNORMAL NORMAL NORMAL NORMAL

NM NM NMNM NM NM NM
20090613 20090613 2009061320090613 20090613 20090613 20090613

X16SS0310001 X16SS0320001 X16SS0320001-AVGX16SS0270001 X16SS0280001 X16SS0290001 X16SS0300001
X16SB031 X16SB032 X16SB032X16SB027 X16SB028 X16SB029 X16SB030

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

89 L
280 L

22 14 126 24 214.333 26.667 26.667

87 86.5

83



TABLE 7-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 16

RUM POINT SKEET RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 6 OF 15

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

0.14 B
3.3
8

13
1.3 B

26.4

22 U 22.5 U
22 UL 22.5 UL
22 UL 22.5 UL
22 U 22.5 UL
22 UL 22.5 UL
22 U 22.5 U
22 U 22.5 U
22 U 22.5 U
22 U 22.5 U
22 U 22.5 U
22 U 3.3 J
22 U 22.5 U
22 UL 22.5 UL
22 UL 22.5 UL
22 U 2.7 J
22 U 22.5 UL

N N N NN N N
SS SS SS SSSS SS SS
FT FT FT FTFT FT FT
1 1 1 11 1 1
0 0 0 00 0 0

SO SO SO SOSO SO SO
NORMAL NORMAL ORIG AVGDUP NORMAL NORMAL

NM NM NM NMFD NM NM
20090613 20090613 20090613 2009061320090613 20090613 20090613

X16SS0350001 X16SS0360001 X16SS0370001 X16SS0370001-AVGX16SS0320001-D X16SS0330001 X16SS0340001
X16SB035 X16SB036 X16SB037 X16SB037X16SB032 X16SB033 X16SB034

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

22 UL 22.5 UL
22 U 22.5 U

11.667 18.667 14.333 41.333 70.667 70.667

86

89 87.5
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FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 16

RUM POINT SKEET RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

0.11 B
1.7
3.9 K
12.1

1 B
16.6

23 U 24 UL 26 U
23 UL 24 UL 26 U
23 UL 24 UL 26 U
23 UL 24 UL 26 U
23 U 1.6 L 26 U
23 U 24 L 3.9 J
23 U 29 L 5.8 J
23 U 14 L 26 U
23 U 18 L 3.4 J
23 U 24 UL 26 U
3.3 J 30 L 7.7 J
23 U 6.1 L 26 U
23 U 8.1 L 26 U
23 UL 24 UL 26 U
2.7 J 6.9 L 26 U
23 UL 24 UL 26 U

N N N N NN N
SS SS SS SS SSSS SS
FT FT FT FT FTFT FT
1 1 1 1 11 1
0 0 0 0 00 0

SO SO SO SO SOSO SO
NORMAL NORMAL NORMAL NORMAL NORMALDUP NORMAL

NM NM NM NM NMFD NM
20090613 20090613 20090613 20090613 2009061320090613 20090613

X16SS0390001 X16SS0400001 X16SS0410001 X16SS0420001 X16SS0430001X16SS0370001-D X16SS0380001
X16SB039 X16SB040 X16SB041 X16SB042 X16SB043X16SB037 X16SB038

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

23 UL 6.5 L 26 U
23 U 24 L 4.6 J

26.333 20.667 50.333 33.667 67.667 38.667

7.9

13000

64

86 82 78
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FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 16

RUM POINT SKEET RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

24 U
24 U
24 U
24 U
24 U
2.6 J
24 U
3 J

24 U
24 U
4.3 J
24 U
5 J

24 U
3.1 J
24 U

N N N N N NN
SS SS SS SS SS SSSS
FT FT FT FT FT FTFT
1 1 1 1 1 11
0 0 0 0 0 00

SO SO SO SO SO SOSO
NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL

NM NM NM NM NM NMNM
20090613 20090613 20090613 20090613 20090613 2009061320090613

X16SS0450001 X16SS0460001 X16SS0470001 X16SS0480001 X16SS0490001 X16SS0500001X16SS0440001
X16SB045 X16SB046 X16SB047 X16SB048 X16SB049 X16SB050X16SB044

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

24 U
3.1 J

32 27 22.333 32.333 94.667 64 37

82



TABLE 7-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 16

RUM POINT SKEET RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 9 OF 15

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

0.32 L 0.14 B
2.4 2.1
5.3 K 4.5 K
35 22.3
1.1 B 1.3 B
27 21.1

24 U 5.3 J 26 U
24 U 25 26 U
24 U 3.6 J 26 U
24 U 24 U 26 U
18 J 75 26 U
240 1700 2.6 J
240 1900 26 U
98 660 26 U
82 830 26 U
21 J 120 26 U

300 2200 5.6 J
37 240 26 U
40 180 4.8 J
24 U 9.4 J 26 U
26 220 3 J
24 U 24 U 26 U

NN N N N N N
SSSS SS SS SS SS SS
FTFT FT FT FT FT FT
11 1 1 1 1 1
00 0 0 0 0 0

SOSO SO SO SO SO SO
NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

NMNM NM NM NM NM NM
2009061420090613 20090614 20090614 20090614 20090614 20090614

X16SS0570001X16SS0510001 X16SS0520001 X16SS0530001 X16SS0540001 X16SS0550001 X16SS0560001
X16SB057X16SB051 X16SB052 X16SB053 X16SB054 X16SB055 X16SB056

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

67 300 26 U
200 1400 3.9 J

22 31 36.667 195 48.333 49.667 25.667

86 76

84 82 78
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FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 16

RUM POINT SKEET RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

0.2 L
6.5
6.5 K

23.5
1.8 B

24.2

6.3 J
22 J
4.4 J
24 U
68

1500
1400
550
550
60

1800
200
160
11 J
140
3.1 J

N NN N N N N
SS SSSS SS SS SS SS
FT FTFT FT FT FT FT
1 11 1 1 1 1
0 00 0 0 0 0

SO SOSO SO SO SO SO
NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

NM NMNM NM NM NM NM
20090614 2009061420090614 20090614 20090614 20090614 20090614

X16SS0630001 X16SS0640001X16SS0580001 X16SS0590001 X16SS0600001 X16SS0610001 X16SS0620001
X16SB063 X16SB064X16SB058 X16SB059 X16SB060 X16SB061 X16SB062

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

400
1300

43 30.667 23 150 22.333 19.667 18.333

74

84
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UXO 16

RUM POINT SKEET RANGE
NAVAL SUPPORT FACILITY
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

2.4 J
10 J
23 U
23 U
17 J
420
480
170
190
32
570
59
46
23 U
48
23 U

N N NN N N N
SS SS SSSS SS SS SS
FT FT FTFT FT FT FT
1 1 11 1 1 1
0 0 00 0 0 0

SO SO SOSO SO SO SO
NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

NM NM NMNM NM NM NM
20090614 20090614 2009061420090614 20090614 20090614 20090614

X16SS0700001 X16SS0710001 X16SS0720001X16SS0650001 X16SS0660001 X16SS0670001 X16SS0690001
X16SB070 X16SB071 X16SB072X16SB065 X16SB066 X16SB067 X16SB069

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

86
380

82.667 31.333 60.667 78 28.333 24.333 18

86
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NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

0.92 L 1.2 L
3.1 6.1
4.7 K 10.6 K
40.1 267
1.3 B 1.3 B

22.6 31.6

4.8 J 16 L 23 UL
17 J 68 L 23 UL
2.4 J 7.7 L 23 UL
23 U 23 UL 23 UL
38 110 L 5.2 L

690 L 2400 100 L
820 L 3200 120 L
220 1000 52 L
300 1500 65 L
40 200 L 10 L

870 L 3000 130 L
110 540 22 L
85 210 L 23 L
6.2 J 21 J 23 UL
78 260 L 24 L
23 U 7.2 L 23 UL

N N N NN N N
SS SS SS SSSS SS SS
FT FT FT FTFT FT FT
1 1 1 11 1 1
0 0 0 00 0 0

SO SO SO SOSO SO SO
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

NM NM NM NMNM NM NM
20090614 20090614 20090614 2009061420090614 20090614 20090614

X16SS0760001 X16SS0770001 X16SS0780001 X16SS0790001X16SS0730001 X16SS0740001 X16SS0750001
X16SB076 X16SB077 X16SB078 X16SB079X16SB073 X16SB074 X16SB075

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

160 620 22 L
620 L 2000 93 L

42.667 58.667 23.667 28.667 15 16.667 266.667

15 K

6.4

9400

89 74

87 87 87
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RUM POINT SKEET RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

0.14 L 0.42 L
3 4.2

4.8 9.6
9.1 48.7
1.2 B 1.1 B

18.7 29

23 U 23 U
3.5 J 23 U
23 U 23 U
23 U 23 U
4.1 J 5.6 J
78 94
91 100
33 38
41 50
5.8 J 7.7 J
97 130
12 J 18 J
9.8 J 13 J
23 U 23 U
9.1 J 10 J
23 U 23 U

N N NN NY Y
SS SS SS SS SSSS SS
FT FT FT FT FTFT FT
1 1 1 1 11 1
0 0 0 0 00 0

SO SO SO SO SOSO SO
NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

NM NM NM NM NMNM NM
20090616 20090616 20090616 20090616 2009061620090614 20090614

X16SS0820001 X16SS0830001 X16SS0840001 X16SS0850001 X16SS0860001X16SS080C0001 X16SS081C0001
X16SB082 X16SB083 X16SB084 X16SB085 X16SB086X16SB080C X16SB081C

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

21 J 24
92 110

1.2 UJ 1.2 UJ

21 73.333 135.333 407 409 159.333 87.333

88 89

88 88
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FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 16

RUM POINT SKEET RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

0.69 L 0.23 L 0.915 J 1.6 J 0.03 B
3.8 3.5 2.95 2.4 0.16 U
5.5 K 5.3 K 5.15 K 5 5.7 K

90.2 38.8 188.4 J 338 J 12.6
1.2 B 1.1 B 1.1 B 1.1 B 1 B

21.8 16.6 19.5 22.4 15.3

N N N N N N N
SS SS SS SS SS SSSS
FT FT FT FT FT FTFT
1 1 1 1 1 11
0 0 0 0 0 00

SO SO SO SO SO SOSO
NORMAL NORMAL ORIG AVG DUP NORMALNORMAL

NM NM NM NM FD NMNM
20090617 20090617 20090617 20090617 20090617 2009061720090616

X16SS0880001 X16SS0890001 X16SS0900001 X16SS0900001-AVG X16SS0900001-D X16SS0910001X16SS0870001
X16SB088 X16SB089 X16SB090 X16SB090 X16SB090 X16SB091X16SB087

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

375 79 123.333 260.667 260.667 20

79 84 83.5 83 83
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FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 16

RUM POINT SKEET RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 15 OF 15

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330

PALs

1 L 0.06 B 0.09 B 0.08 B
2.4 1.1 1.5 1.9
5.7 K 3.3 K 2.4 K 3 K
143 14.7 6.7 19.2
1.3 B 1 B 0.75 B 0.92 B

29.3 13.8 9.5 16.4

NN N N
SS SS SS SS
FT FT FT FT
1 1 1 1
0 0 0 0

SO SO SO SO
NORMAL NORMAL NORMAL NORMAL

NM NM NM NM
20090617 20090617 20090617 20090617

X16SS0920001 X16SS0930001 X16SS0940001 X16SS0950001
X16SB092 X16SB093 X16SB094 X16SB095

PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

17.333 16 12.667 25.667

79 88 92 83



TABLE 7-4

BENZO(a)PYRENE EQUIVALENT CONCENTRATIONS IN DISCRETE SURFACE SOIL SAMPLES
RUM POINT SKEET RANGE (RPSR) - UXO 16

SITE INVESTIGAITON
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND
PAGE 1 OF 3

location X16SB002 X16SB008 X16SB009 X16SB013 X16SB014 X16SB019 X16SB023 X16SB023 X16SB023
nsample X16SS0020001 X16SS0080001 X16SS0090001 X16SS0130001 X16SS0140001 X16SS0190001 X16SS0230001 X16SS0230001-AVG X16SS0230001-D
matrix SO SO SO SO SO SO SO SO SO
submatrix SS SS SS SS SS SS SS SS SS
sacode NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG AVG DUP
top_depth 0 0 0 0 0 0 0 0 0
bottom_dep 1 1 1 1 1 1 1 1 1
qc_type NM NM NM NM NM NM NM NM FD
sample_dat 20090613 20090613 20090614 20090613 20090614 20090614 20090613 20090613 20090613
PAH Concentrations (ug/kg)
BENZO(A)ANTHRACENE            630 6.0  J 8.8  L 26 100 170 210  J 107.65  J 5.3  J
BENZO(A)PYRENE                630 7.6  J 8.7  L 38 120 220 240  J 123.8  J 7.6  J
BENZO(B)FLUORANTHENE          200  L 6.0  J 11  L 16  J 47 79 89  J 46.4  J 3.8  J
BENZO(K)FLUORANTHENE          40  L 23  U 23  UL 4.3  J 9.0  J 13  J 13  J 13  J 23  U
CHRYSENE                      770 10  J 14  L 41 120 210 240  J 124.4  J 8.8  J
DIBENZO(A,H)ANTHRACENE        120  L 23  U 23  UL 6.4  J 20  J 42 41  J 26.25  J 23  UJ
INDENO(1,2,3-CD)PYRENE        78  L 3.4  J 5.9  L 8.1  J 17  J 28 36 19.25  J 2.5  J
Benzo(a)pyrene (BaP) Equivalent (ug/kg)
BAP EQUIVALENT-HALFND         841.97 20.765 22.899 49.494 156.61 290.04 314.87 167.6344 20.3838

PARAMETER TEF
BENZO(A)ANTHRACENE 0.1
BENZO(A)PYRENE 1
BENZO(B)FLUORANTHENE 0.1
BENZO(K)FLUORANTHENE 0.01
CHRYSENE 0.001
DIBENZO(A,H)ANTHRACENE 1
INDENO(1,2,3-CD)PYRENE 0.1

BaP Screening Levels
Risk Level 1E-06 1E-04
Resid screening level for BaP (ug/kg) 15 1500
Non-resid screening level for BaP (ug/kg) 210 21000

Comparison to Residential Screening Level of 1,500 ug/kg
BAP EQUIVALENT-HALFND         842 21 23 49 157 290 315 168 20

Comparison to Non-Residential Screening Level of 21,000 ug/kg
BAP EQUIVALENT-HALFND         842 21 23 49 157 290 315 168 20



TABLE 7-4

BENZO(a)PYRENE EQUIVALENT CONCENTRATIONS IN DISCRETE SURFACE SOIL SAMPLES
RUM POINT SKEET RANGE (RPSR) - UXO 16

SITE INVESTIGAITON
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND
PAGE 2 OF 3

location
nsample
matrix
submatrix
sacode
top_depth
bottom_dep
qc_type
sample_dat
PAH Concentrations (ug/kg)
BENZO(A)ANTHRACENE            
BENZO(A)PYRENE                
BENZO(B)FLUORANTHENE          
BENZO(K)FLUORANTHENE          
CHRYSENE                      
DIBENZO(A,H)ANTHRACENE        
INDENO(1,2,3-CD)PYRENE        
Benzo(a)pyrene (BaP) Equivalent (ug/kg)
BAP EQUIVALENT-HALFND         

PARAMETER TEF
BENZO(A)ANTHRACENE 0.1
BENZO(A)PYRENE 1
BENZO(B)FLUORANTHENE 0.1
BENZO(K)FLUORANTHENE 0.01
CHRYSENE 0.001
DIBENZO(A,H)ANTHRACENE 1
INDENO(1,2,3-CD)PYRENE 0.1

BaP Screening Levels
Risk Level 1E-06 1E-04
Resid screening level for BaP (ug/kg) 15 1500
Non-resid screening level for BaP (ug/kg) 210 21000

X16SB026 X16SB031 X16SB037 X16SB037 X16SB037 X16SB040 X16SB042 X16SB046 X16SB051
X16SS0260001 X16SS0310001 X16SS0370001 X16SS0370001-AVG X16SS0370001-D X16SS0400001 X16SS0420001 X16SS0460001 X16SS0510001

SO SO SO SO SO SO SO SO SO
SS SS SS SS SS SS SS SS SS

NORMAL NORMAL ORIG AVG DUP NORMAL NORMAL NORMAL NORMAL
0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1

NM NM NM NM FD NM NM NM NM
20090613 20090613 20090613 20090613 20090613 20090613 20090613 20090613 20090613

81 300  L 22  U 22.5  U 23  U 24  L 3.9  J 2.6  J 240
110 420 22  U 22.5  U 23  U 29  L 5.8  J 24  U 240
41 120  L 22  U 22.5  U 23  U 14  L 26  U 3.0  J 98

6.6  J 20  L 22  U 22.5  U 23  U 24  UL 26  U 24  U 21  J
110 390 22  U 3.3  J 3.3  J 30  L 7.7  J 4.3  J 300
21  J 58  L 22  U 22.5  U 23  U 6.1  L 26  U 24  U 37
18  J 43  L 22  U 2.7  J 2.7  J 6.9  L 26  U 3.1  J 26

145.176 524.89 22  U 25.1358 25.6883 39.74 21.9277 24.9943 313.91

Comparison to Residential Screening Level of 1,500 ug/kg
BAP EQUIVALENT-HALFND         

Comparison to Non-Residential Screening Level of 21,000 ug/kg
BAP EQUIVALENT-HALFND         

145 525 22 U 25 26 40 22 25 314

145 525 22 U 25 26 40 22 25 314
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BENZO(a)PYRENE EQUIVALENT CONCENTRATIONS IN DISCRETE SURFACE SOIL SAMPLES
RUM POINT SKEET RANGE (RPSR) - UXO 16

SITE INVESTIGAITON
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND
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location
nsample
matrix
submatrix
sacode
top_depth
bottom_dep
qc_type
sample_dat
PAH Concentrations (ug/kg)
BENZO(A)ANTHRACENE            
BENZO(A)PYRENE                
BENZO(B)FLUORANTHENE          
BENZO(K)FLUORANTHENE          
CHRYSENE                      
DIBENZO(A,H)ANTHRACENE        
INDENO(1,2,3-CD)PYRENE        
Benzo(a)pyrene (BaP) Equivalent (ug/kg)
BAP EQUIVALENT-HALFND         

PARAMETER TEF
BENZO(A)ANTHRACENE 0.1
BENZO(A)PYRENE 1
BENZO(B)FLUORANTHENE 0.1
BENZO(K)FLUORANTHENE 0.01
CHRYSENE 0.001
DIBENZO(A,H)ANTHRACENE 1
INDENO(1,2,3-CD)PYRENE 0.1

BaP Screening Levels
Risk Level 1E-06 1E-04
Resid screening level for BaP (ug/kg) 15 1500
Non-resid screening level for BaP (ug/kg) 210 21000

X16SB056 X16SB057 X16SB062 X16SB071 X16SB073 X16SB076 X16SB078 X16SB080C X16SB081C
X16SS0560001 X16SS0570001 X16SS0620001 X16SS0710001 X16SS0730001 X16SS0760001 X16SS0780001 X16SS080C0001 X16SS081C0001

SO SO SO SO SO SO SO SO SO
SS SS SS SS SS SS SS SS SS

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1

NM NM NM NM NM NM NM NM NM
20090614 20090614 20090614 20090614 20090614 20090614 20090614 20090614 20090614

1700 2.6  J 1500 420 690  L 2400 100  L 78 94
1900 26  U 1400 480 820  L 3200 120  L 91 100
660 26  U 550 170 220 1000 52  L 33 38
120 26  U 60 32 40 200  L 10  L 5.8  J 7.7  J

2200 5.6  J 1800 570 870  L 3000 130  L 97 130
240 26  U 200 59 110 540 22  L 12  J 18  J
220 3.0  J 140 48 78 260  L 24  L 9.1  J 10  J

2401.4 27.9956 1821.4 603.69 1030.07 4111 159.83 115.165 132.407

Comparison to Residential Screening Level of 1,500 ug/kg
BAP EQUIVALENT-HALFND         

Comparison to Non-Residential Screening Level of 21,000 ug/kg
BAP EQUIVALENT-HALFND         

2,401 28 1,821 604 1,030 4,111 160 115 132

2,401 28 1,821 604 1,030 4,111 160 115 132



 Leaching to 

TABLE 7-5

HUMAN HEALTH CSM SUMMARY
RUM POINT SKEET RANGE (RPSR) - UXO 16

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

Pathways Associated with Soil at Rum Point Skeet Range (UXO-16)
Are Direct Contact Exposures to Soil Acceptable?

Evaluation of
Groundwat

alResidential Non-Residenti
Area of Interest Risk Haz. Index Lead Risk Haz. Index Lead er Pathway
Firing Line (Composite 
Samples) Yes Yes Yes Yes Yes Yes

GW use pathway incomplete 
(Sb RBC exceedances)

Surface Soil (Discrete 
Samples) NO (PAHs) Yes NO Yes Yes Yes

GW use pathway incomplete 
(PAH RBC exceedances)

Notes:
GW = groundwater
RBC = risk-based concentration
Chemicals in parentheses are responsible for 1) unacceptable risks or hazard indices or 2) exceedances of soil to groundwater RBCs

PAHs = polycyclic aromatic hydrocarbons
Sb = antimony



TABLE 7-6

ECOLOGICAL CSM SUMMARY
RUM POINT SKEET RANGE (RPSR) - UXO 16

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

X16 SS
Soil Invertebrates Plants Wildlife

Inorganics
ANTIMONY 0 0 0
ARSENIC 0 0 0
COPPER 0 0 0
LEAD 0 X X
ZINC 0 0 0
PAHs 
PAHs 0 0 0

X16 Composite
Soil Invertebrates Plants Wildlife

Inorganics 
ANTIMONY 0 0 0
ARSENIC 0 0 0
COPPER 0 0 0
LEAD 0 0 0
ZINC 0 0 0
PAHs 
PAHs 0 0 0
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8.0  ROACH ROAD RIFLE RANGE  – UXO 25 

8.1 SITE BACKGROUND 

8.1.1 Historical Information 

The Roach Road Rifle Range is located in the central portion of Stump Neck Annex, immediately west of 

Roach Road. The 0.3-acre site was used for small arms training from approximately 1967 to 1986.  The 

Roach Road Rifle Range is first referenced in a 1963 memorandum from the Department of Public Works.  

The 1963 hand-drawn layout for the "new pistol range" includes eight firing stands, six targets constructed 

of railroad ties, and walkways.  The plan indicates that the range is north of Roach Road and 

approximately 830 feet east of Building 65SN (located at Area 8).  According to an interview with Mr. John 

Bartellson, a retired EOD technician, he participated in the construction of the small arms range in the 

1960s.  The range is first visible on a 1967 aerial photograph as a cleared area surrounded by dense 

vegetation, and is still visible on a 1987 aerial photograph.  On maps dating from 1967 to 1976, the range 

is labeled as #2070, a small bore and pistol range.  On these maps, #2070 is located immediately north of 

the 90 degree turn in Roach Road, which corresponds to the aerial photographs from this time period.  A 

cleared area is also visible across Roach Road on the 1972 aerial photograph (possibly a parking lot).  

The 1982 aerial photograph shows a southern shift in the road to the southern side of the cleared area. 

On maps dating from 1981 to 1988, the rifle range is shown as a square area just south of the 90 degree 

turn in Roach Road. The 1987 aerial photograph shows vegetative cover over the range and Roach Road 

in its current location.  Because of the different locations of the range presented in the 1963 

memorandum, on the maps from 1967 to  1976, and on the maps from 1981 to 1988, the location of the 

range was mapped for this SI Report using the aerial photographs. The size of the range was established 

using the layout presented in the 1963 memorandum. The Roach Road Rifle Range is not identified as a 

SWMU or IR range. 

 

8.1.2 Munitions Used 

This section describes the munitions or munitions-related materials known or suspected to be at the 

range.  This includes both MEC and non-hazardous munitions-related debris (e.g., fragmentation, base 

plates, inert mortar fins).  The Roach Road Rifle Range was used for small arms training, and historical 

maps and documents state that rifles and pistols were used at the range.  Mr. Gordon Miller, a former 

EOD employee of NSF-IH, also stated that pistols were used at the range.  Specific ordnance types used 

at the range are not known.  Lead bullets/fragments are suspected within the target butts.  NG from 

unburned propellants and lead from primers is suspected at the firing points. No munitions-related debris 
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items were identified at the Roach Road Rifle Range. No bullets or metallic debris were identified in the 

shovel tests conducted for the Phase I Cultural Resources Survey of Stump Neck Annex and 

Supplemental Architectural Investigations (Goodwin, R.C. & Associates, 1996.  Phase I Cultural 

Resources Survey of Stump Neck Annex and Supplemental Architectural Investigations, Indian Head 

Naval Surface Warfare Center, Charles County, Maryland.).  Based on the information obtained during 

the data collection process, the Roach Road Rifle Range is not suspected to contain CWM-filled 

munitions, electrically fused munitions, or DU-associated munitions.  The munitions used and/or stored at 

the facility and the associated chemical constituents are listed in Table 8-1. 

 

8.1.3 Munitions Constituents 

For small arms ammunition, the primary MC of concern are lead from shot.  Other associated MC less 

likely to be of concern may include antimony, arsenic, copper, nickel, and lead styphnate/lead azide.  

These MC are not consumed when the munitions items function as they are designed.  Therefore, these 

MC may exist at the Roach Road Rifle Range.  NG from unburned propellants and lead from primers is 

suspected at the firing points.  There was no record found of environmental sampling at the range. 

 

8.2 SITE FIELDWORK 

8.2.1 Site Field Activities  

Soil sample locations were selected based on a bias towards areas that were believed to be most likely 

contaminated by past operations at the site.  The total area of the site is 0.27 acres as indicated in 

Table 3-1.  The study area of the site consists of the Range Area which covers approximately 0.23 acres.  

See Figure 3-5 for all sample locations.  Prior to initiating sample collection, all sample locations were 

marked by colored pin flags bearing the sample location ID number.  Proposed sample locations 

identified in the approved WP were located by global positioning system (GPS) and by measurements 

from stationary objects (e.g.: roadways, existing buildings).  All sample locations were as proposed in the 

approved WP. 

 

8.2.2 Work Plan Deviations 

There were no deviations from the work plan. 
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8.2.3 Field Data Collection 

A total of 36 soil samples were collected during the SI at the RRRR.  All soil samples collected were from 

the surface depth of 0 to 1 foot bgs.  No subsurface samples were collected.  One composite sample was 

collected between the firing points at ten aliquots each.  Thirty-six samples underwent field XRF analysis 

for lead, and 33 soil samples were selected for metals analysis at the FBL.  No samples were selected for 

PAH analysis.  Four soil samples were selected for TOC analysis.  One soil sample was selected for NG 

analysis.  Soil samples were collected via hand auger in accordance with SOP-05.  See Figure 3-5 for all 

sampling locations.  A summary of the sample collection methods used are shown on Table 3-6.  Soil 

sample log sheets are included in Appendix A of this document. 

 

8.3 SITE INSPECTION DATA COLLECTION RESULTS 

8.3.1 MC Sampling Results 

All soil samples collected were compared to the PALs and background sampling results, and a statistical 

evaluation  was done to compare the background data with the site sampling results.  The summary table 

of the site background screening is presented as Table 8-2.  The statistical summary and calculations are 

presented in Appendix G.  The MC analytical results are presented in Appendix C, and the data validation 

reports are presented in Appendix D.  Table 8-3 summarizes the results as compared to the calculated 

screening values for metals.  The PAL was the reference limit, unless the background and screening 

calculations exceeded this value.  In Table 8-3, if a parameter had an exceedance at any sampling point, 

the parameter is highlighted; individual sample exceedances are also highlighted.  Figure 8-1 illustrates 

the metals exceedances in soil at the Roach Road Rifle Range.  Screening values used were the PAL 

limits for the direct contact residential values for soil.    

 

The antimony PAL was exceeded at nine discrete surface soil sampling locations.  The copper PAL was 

exceeded at two discrete surface soil sampling locations.  The lead PAL was exceeded at six discrete 

surface soil sampling locations.  The zinc PAL was exceeded at one discrete surface soil sampling 

location.  One composite sample was collected.    

 

Lead was the primary COC for the investigation and all the screening data were based on XRF lead 

results.  Approximately 20 percent of the XRF screened data were shipped to a FBL for lead analysis, 

along with other parameters determined on a site by site basis.  The XRF and FBL data were plotted on 

Figure 8-2 using the direct contact residential soil screening value of 400 mg/kg.  The values were color 

coded green for less than 400 mg/kg, yellow for 400 to 800 mg/kg, and red for greater than 800 mg/kg.  

FBL data superceded XRF data when present. The correlation between the XRF and FBL values was 
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statistically acceptable; subsequently the predicted lab values were used in place of the XRF values.  

Figures 8-2 illustrates that in the primary impact area there were three soil samples with low level 

exceedances of lead PALs, and two soil samples with high level exceedances of lead PALs.  The Human 

Health Risk Screening Evaluation is discussed in Section 8.5.  

 

Ecological screening values were 11 mg/kg for wildlife exposure to lead in soil, 120 mg/kg for plant 

exposure to lead in soil, and 1,700 mg/kg for soil invertebrates exposure to lead in soil.  There were 

several exceedances of the 120 mg/kg for plant exposure, randomly distributed, and one exceedance of 

the 1,700 mg/kg for soil invertebrates in the primary impact area.  The Eco Screening levels for lead in 

soil are illustrated on Figure 8-3.  The Ecological Risk Screening Evaluation is discussed in Section 8.6. 

 

8.4 DATA QUALITY REVIEW/USABILITY  

8.4.1 Data Quality Review of Samples at Roach Road Rifle Range 

This section summarizes the results of the data review processes used to determine whether analytical 

laboratory data collected during the sampling field effort for the Roach Road Rifle Range were of 

acceptable quality for use in decision-making.  The DQOs presented in the Munitions Response Program 

Site Inspections at Five Small Arms/Skeet Ranges QAPP (April 2009) were maintained through the 

course of the sampling event. The Worksheets #19 and #15 of the QAPP present the analytical methods 

and compounds analyzed.   

 

8.4.1.1 Data Validation Results 

Appendix D, Table 1 presents all the qualified data and the reason for the data qualification.  The 

rejection of data was not necessary for samples collected at the Roach Road Rifle Range and all data are 

considered valid for their intended purpose.  

 

8.4.1.2 Data Quality Review 

Some of the DQIs are generated from analysis of field samples (e.g., field duplicates) and some are 

generated from the analysis of laboratory samples (e.g., laboratory duplicates).  Individually, field and 

laboratory DQIs provide measures of the performance of the respective investigative operations (field or 

laboratory).  If individual QC results were acceptable, there was no assignment of validation flags to an 

analytical result; otherwise, there was assignment of a flag indicating the type of QC deficiency to the 

result.  
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8.4.1.3 Completeness 

The sample collection and laboratory analytical completeness were 100%.  

  

8.4.1.4 Sensitivity 

The project quantitation limit goals (PQLGs) are listed in Worksheet #15 in the QAPP (April 2009).  

Analytical sensitivity was generally satisfactory to meet DQOs presented in the QAPP.  However, at the 

inception of the project, the laboratory could not meet several of the PQLGs.  Worksheet #15 highlights 

the exceedances of the PQLGs. 

 

The amount of sample volume collected also affects the ability of the laboratory to achieve the desired 

PQLGs.  Laboratory or field blank contamination can also elevate a result above the PQLGs, resulting in 

samples being qualified as non-detected.  There are instances where the non-detected sample results 

exceed the PQLGs either because of the laboratory’s inability to meet the PQLG or because of elevated 

detection limits because of blank contamination.  Because of the large quantity of data collected and the 

limited number of individual chemicals driving risk, the elevated detection limits should have a negligible 

impact on the assessment of risk and no impact on presence/absence determination. 

 

8.4.1.5 Accuracy 

Appendix D, Table 1 shows that several results were qualified because of matrix spike or calibration 

noncompliances.  The noncompliances in general do not show any directional bias with the data except 

for the case.  Antimony had matrix recoveries less than the laboratory quality control limit but greater than 

30% indicating a slight low bias.  Overall, the laboratory accuracy was acceptable and no data were 

rejected.  There were no quality control deficencies noted for field accuracy. 

 

8.4.1.6 Field and Laboratory Precision 

Field duplicate imprecision resulted in the qualification of several antimony, arsenic, and lead results.  

Despite the data qualifications the data are acceptable for use in risk assessment.  Laboratory duplicate 

precision was acceptable. 

 

8.4.1.7 Comparability 

No comparability issues were noted during the data validation process. 
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8.4.1.8 Representativeness 

The QAPP (April 2009) and the use of standardized sampling, sample handling, sample analysis, and 

data reporting procedures were designed so that the final data would be accurate representations of 

actual site conditions.  Based on field logs indicating the conditions during sample collection and 

laboratory audits all reported data are adequately representative of site conditions and intended 

populations. 

 

8.5 HUMAN HEALTH RISK SCREENING EVALUATION 

The purpose of the human health risk screening evaluation is to conservatively estimate risks posed to 

potential human receptors from chemicals present at the Roach Road Rifle Range.  The human health 

risk screening followed the steps described in Section 3.3, which presented the general methodology for 

the human health risk screening.  These steps are: 

 

• Identification of COPCs 

• Exposure Assessment  

• Risk Characterization 

• Uncertainty Analysis 

 
8.5.1 Identification of Chemicals of Potential Concern 

Human health COPCs in soil were identified with the following considerations: 

 

• Occurrence and distribution of chemicals in the environmental media 

• Chemical toxicity 

• Occurrence of chemical in background samples 

 

Soil samples in the Roach Road Rifle Range were divided into two areas of interest for the risk screening 

evaluation:  

 

• Composite surface soil sample collected from the firing lines 

• Discrete surface soil samples 
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A soil sample was identified as a surface sample if its sampling interval begins at the surface.  TtNUS 

classified any soil sample whose sampling interval begins below the surface as a subsurface soil sample.  

All soils collected from the Roach Road Rifle Range were classified as surface soil samples. 

 

Using the methodology described in Section 3.3, the maximum concentration of each chemical in soil in 

each area of interest was compared to up to four risk-based screening levels: two risk-based screening 

levels based on direct contact exposures to soil and two based on protection of groundwater.  If the 

maximum concentration exceeded any of the risk-based screening levels, the chemical was classified as 

a possible COPC.  These chemicals were subjected to a comparison to background soil data to 

determine if the soil concentrations in the area of interest are consistent with background soil 

concentrations.  Section 3.3 presents the approach used to determine if the chemicals are present in soil 

at concentrations consistent with background concentrations. Because the background evaluation is used 

in both the human health and ecological risk screening, the background evaluation is presented in 

Appendix G.  For chemicals identified as possible COPCs, TtNUS retained the chemical as a COPC for 

the human health risk screening only if the chemical was present in soil in the area of interest at 

concentrations above background.  

 

8.5.1.1 Composite Surface Soil Sample 

Appendix E, Table 8-1 presents the results of the evaluation of the composite surface soil sample.  

TtNUS did not identify any chemicals as human health COPCs in the composite surface soil sample. 

 

8.5.1.2 Discrete Surface Soil Samples 

Appendix E, Table 8-2 presents the results of the evaluation of discrete surface soil samples.  TtNUS 

identified the following chemicals as human health COPCs in the discrete surface soil samples: 

 

• Antimony 

• Copper 

• Lead 

 

8.5.2 Exposure Assessment 

This section presents the exposure assessment for the Roach Road Rifle Range.  This range was used 

for small arms training (rifles and pistols) from approximately 1963 to 1986.  The site is currently 

undeveloped and covered with shrubs and trees.  The site is adjacent to an area used for storage of dirt, 

gravel, telephone poles, and other road construction supplies.  According to installation personnel, there 
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are no planned changes to activities at the Roach Road Rifle Range.  According to the 2003-2004 Stump 

Neck Annex Hunting Map, the Roach Road Rifle Range is located within an upland hunting area. 

  

No public access is authorized at NSF-IH, Stump Neck Annex.  Signs, partial fencing, locked/secured 

gates, login book/office check-in, and vehicle security patrols are used to control the entire facility.  There 

are no access control features specific to the Roach Road Rifle Range.  There are no known land 

use/development restrictions for the range. 

 

Under the current and predicted future land use patterns for this site, potential human receptors include 

authorized Navy personnel (military and civilian), visitors, contractors, maintenance workers, recreational 

users, and trespassers.   

 

In the human health risk screening evaluation, TtNUS analyzed direct contact exposures to surface soil 

(incidental ingestion of soil, dermal contact with soil, inhalation of chemicals volatilized from soil into 

outdoor air and inhalation of chemicals in soil emitted into the air as particulates). TtNUS also analyzed 

the potential for COPCs in soil to leach into groundwater and adversely affect groundwater quality.  

 

TtNUS used the maximum detected concentrations of the COPCs in soil (see Appendix E, Table 8-2) as 

the EPCs in the risk characterization. 

 

8.5.3 Risk Characterization 

This section presents the risk characterization for the Roach Road Rifle Range. The risk characterization 

involved:  

 

• Calculating risks and hazard indices for direct contact exposures to soil. 

• Evaluating direct contact exposures to lead in soil. 

• Evaluating the potential for chemicals to leach from soil to groundwater and affect groundwater 

quality (the soil to groundwater pathway). 

 

8.5.3.1 Evaluation of Direct Contact Exposures Soil 

As discussed previously, TtNUS identified COPCs for the human health risk screening evaluation for the 

discrete surface soil samples.  Using the procedures presented in Section 3.3, TtNUS calculated risks 

and hazard indices for direct contact exposures to these soils.  TtNUS also evaluated direct contact 

exposures to lead in discrete surface soil samples. 
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Appendix E, Table 8-3 presents the hazard indices for direct contact exposures to COPCs in the discrete 

surface soil samples.  None of the COPCs are considered to be potentially carcinogenic, so cancer risks 

were not calculated. Appendix E, Table 8-3 presents hazard indices for both residential and non-

residential exposures.  For residential exposures, the calculated hazard index is 0.51, which is below 

USEPA’s acceptable hazard index of 1.  For non-residential exposures, the calculated hazard index is 

0.039, which is below USEPA’s acceptable hazard index of 1. 

 

Appendix E, Table 8-4 presents the comparison of the maximum lead concentration in the discrete soil 

samples to residential and non-residential risk-based concentrations. The maximum lead concentration of 

3,450 mg/kg exceeded both the residential and non-residential risk-based concentrations for direct 

contact with soil containing lead. Five samples out of 20 had lead concentrations exceeding the 

residential direct contact risk-based concentration of 400 mg/kg, and two samples had lead 

concentrations that exceeded the non-residential direct contact risk-based concentration of 800 mg/kg.  

 

8.5.3.2 Evaluation of the Soil to Groundwater Pathway 

Using the procedures presented in Section 3.3, TtNUS evaluated the soil to groundwater pathway for 

COPCs in the discrete surface soil samples.  Appendix E, Table 8-5 presents the comparison of the 

maximum detected concentration and average concentration to the risk-based concentrations in soil for 

protection of groundwater.  This table presents risk-based concentrations for dilution-attenuation factors 

of 1 (the conservative default value) and 20. The maximum concentration of antimony in soil exceeds the 

risk-based concentrations using the tap water RSL for a dilution-attenuation factor of 1 but not 20.  

However, the maximum concentration of antimony in soil exceeds the risk-based concentrations using the 

MCL for both dilution-attenuation factors.  The maximum concentration of copper exceeds risk-based 

concentrations for a dilution-attenuation factor of 1 but not 20.  Groundwater from the Roach Road Rifle 

Range is not used as a source of drinking water, so the groundwater use pathway is currently incomplete.  

 

8.5.4 Uncertainty Analysis 

Section 3.3.4 provides a detailed discussion of the sources of uncertainty in the human health risk 

screening evaluation.  

 

8.5.5 Human Health Risk Screening Evaluation Summary 

In the human health risk screening evaluation, soil data for the Roach Road Rifle Range was evaluated.  

The soil samples for this site were divided into two areas of interest for the risk screening evaluation:  
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• Composite surface soil sample collected from the firing lines 

• Discrete surface soil samples 

 

For the composite subsurface soil samples, all chemicals were below human health risk-based screening 

levels for soil or were present in surface soil at concentrations consistent with background soil 

concentrations.  Consequently, no potential adverse health effects are expected from exposures to 

surface soil in the vicinity of the firing lines as a result of future residential or non-residential uses of this 

part of the Roach Road Rifle Range. 

 

For the discrete surface soil samples, antimony, copper and lead were selected as COPCs for the human 

health risk screening evaluation.  For the evaluation of direct contact exposures to soil, none of the 

COPCs are considered to be carcinogenic, so cancer risks were not calculated when evaluating direct 

contact exposures to soil.  The calculated hazard indices for residential and nonresidential land uses 

were below the USEPA target level of 1.  In the evaluation of direct contact exposures to lead in soil, the 

maximum detected lead concentration in soil (3,450 mg/kg) was greater than both the residential direct 

contact screening value of 400 mg/kg and the non-residential direct contact screening value of 

800 mg/kg.  In the evaluation of the soil to groundwater pathway, the maximum concentration of antimony 

in soil exceeded the risk-based concentrations using the tap water RSL for a dilution-attenuation factor of 

1, but not 20.  However, the maximum concentration of antimony in soil exceeded the risk-based 

concentrations using the MCL for both dilution-attenuation factors.  The maximum concentration of 

copper exceeded the risk-based concentrations for a dilution-attenuation factor of 1 but not 20.  

Groundwater from the Roach Road Rifle Range is not used as a source of drinking water, so the 

groundwater use pathway is currently incomplete.  

 

8.6 ECOLOGICAL RISK SCREENING EVALUATION 

8.6.1 Site Description 

Section 8.1 presents a detailed description of the site location, history, and background of the site.   

 
8.6.2 Potential Ecological Receptors and Exposure Pathways 

The contaminated media to which ecological receptors may be exposed include surface soil.  These 

potential ecological receptors and exposure pathways are described in detail in Section 3.4.1.1. 
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8.6.3 Ecological Screening 

The first part of the evaluation is selection of COPCs.   

 

8.6.3.1 COPCs for Terrestrial Invertebrates and Plants 

Appendix F, Tables 8-6.3.1 and 8-6.3.2 present the chemicals that were retained as COPCs in surface 

soil for potential risks to plants and invertebrates for grab samples and the composite sample, 

respectively.  These tables also present the chemicals that were retained for food chain modeling for 

mammals and birds (discussed further in Section 8.6.3.2). 
 

Terrestrial Invertebrates 

Copper and lead were selected as COPCs for terrestrial invertebrates in the grab samples because they 

were detected at concentrations that exceeded screening levels.  Tin was selected as a COPC for 

terrestrial invertebrates in the composite soil sample because no screening level was available.    

 

Terrestrial Plants 

Antimony, arsenic, copper, and lead were selected as COPCs for terrestrial plants in the grab samples 

because they were detected at concentrations that exceeded screening levels.  No COPCs for terrestrial 

plants were selected in composite soil sample. 

 

8.6.3.2 COPCs for Mammals and Birds 

Appendix F, Tables 8-6.3.1 and 8-6.3.2 present the chemicals that were retained for food chain modeling 

for terrestrial mammals and birds because they were detected at concentrations above screening levels 

or did not have screening levels for mammals or birds.   

 

Tables 8-6.3.3 and 8-6.3.4 summarize the results of the conservative inputs food chain modeling for 

terrestrial receptors.  Appendix F presents the calculation worksheets.  The following summarizes the 

results of the food chain modeling using maximum concentrations and conservative input parameters: 

 

• Antimony, copper, and lead had EEQs greater than 1.0 in the food chain model for surface soil from 

grab samples.  Copper had EEQs less than 1.0 using the NOAEL as the TRV; therefore, copper was 

eliminated as a COPC. 
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• No chemicals had EEQs greater than 1.0 in the food chain model for the composite soil.   

• Avian TRVs were not available for antimony. 

 

COPCs were only discussed if there were risks from the less conservative model in step 3A. 

 

8.6.4 Step 3A Refinement 

Step 3a consists of a refinement of the conservative exposure assumptions/concentrations to evaluate 

the potential risks to ecological receptors (i.e., plants, invertebrates, and wildlife receptors).  The objective 

of the Step 3a refinement is to better define those chemicals that contribute to potentially unacceptable 

levels of ecological risk, and to identify and eliminate from further consideration those COPCs that were 

retained because of the use of very conservative exposure scenarios.  The Step 3a evaluation is 

designed to eliminate chemicals from further evaluation for certain groups of receptors.  For example, a 

chemical may be eliminated as a COPC in soil based on risks to soil invertebrates and plants, but may be 

retained for evaluating risks to wildlife.   

 

8.6.4.1 Terrestrial Plants and Invertebrates 

Terrestrial Invertebrates 

Copper and lead were retained as COPCs for terrestrial invertebrates in the grab samples because they 

were detected at concentrations that exceeded screening levels in several samples.  Also, maximum 

concentrations of copper and lead in the grab samples exceeded maximum background concentrations.  

Tin was selected as a COPC for terrestrial invertebrates in the composite soil samples because no 

screening level was available.  No background data were available for tin.  However, the maximum 

concentration of tin from composite soil sample (1.9 mg/kg) was well below the ORNL soil invertebrate 

toxicological benchmark for tin of 2000 mg/kg (Efroymson et al., 1997a).  Therefore, tin is not expected to 

be toxic to soil invertebrates at the detected concentrations and is not retained as a COPC.   

 

Terrestrial Plants 

Antimony, arsenic, copper, and lead were selected as COPCs for terrestrial plants in the grab samples 

because they were detected at concentrations that exceeded screening levels in several samples and 

their maximum concentrations exceeded maximum background concentrations.  The maximum 

concentration of arsenic in the grab samples exceeded the screening level; however, it was less than 

maximum background concentrations.  Therefore, arsenic was eliminated as a COPC.  No COPCs for 

terrestrial plants were retained from composite soil samples. 
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8.6.4.2 Mammals and Birds 

The EEQs from the terrestrial food chain modeling were greater than 1.0 for several chemicals using 

maximum chemical concentrations and conservative exposure assumptions (see Section 8.6.3.2).  

Therefore, as part of the Step 3a refinement, risks for this pathway were recalculated using average 

chemical concentrations in surface soil and sediment and less conservative exposure assumptions (i.e., 

average ingestion rates, average body weights) (see Appendix F, Table 3.4-3).   

 

Tables 8-6.3.5 and 8-6.3.6 summarize the results of the less conservative inputs food chain modeling for 

terrestrial receptors.  Appendix F presents the calculation worksheets.  A discussion of the risks to 

mammal and birds are presented below. 

 

Terrestrial Receptors 

Antimony and lead in the grab samples had EEQs greater than 1.0 using the NOAEL as the TRV, but 

EEQs are less than 1.0 using the LOAEL as the TRV.  Maximum concentrations of antimony and lead in 

grab samples exceeded the maximum background concentrations.  Because antimony and lead are 

related to site activities, they are retained as COPCs.   

 

8.6.5 Ecological Risk Screening Summary 

This section presents a summary of the conclusions of the ecological risk assessment that was 

conducted for the site. 

 

8.6.5.1 Risks to Terrestrial Plants and Invertebrates 

Copper and lead were retained as COPCs for terrestrial invertebrates in the grab samples because they 

were detected at concentrations that exceeded screening levels.  Antimony, copper, and lead were 

retained as COPCs for terrestrial plants in the grab samples because they were detected at 

concentrations that exceeded screening levels.   

 

8.6.5.2 Mammals and Birds 

Antimony and lead were retained as COPCs for terrestrial wildlife in grab samples because they had 

EEQs greater than 1.0 in the food chain model and are related to site activities. 
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8.7 UPDATED CSM 

Only MC associated with the Roach Road Rifle Range are considered in the CSM exposure pathway 

analysis.  A general description of the CSM exposure pathway analysis was included in Section 10.3.7 of 

the SAP as follows: “Contaminants at the Roach Road Rifle Range may potentially migrate within soil, 

groundwater, surface water and sediment.  The Roach Road Rifle Range’s proximity to Chicamuxen 

Creek and its unnamed tributaries provides possible migration routes to surface water.  Storm water 

discharges to surface water via overland flow.  Groundwater in the shallow water table aquifer also likely 

flows towards Chicamuxen Creek; therefore, MC leaching from soil into shallow groundwater may migrate 

to surface water.  Sediments can act as contaminant repositories, and sediment mixing and dredging can 

act as migration routes to surface water.  MC in surface soil and sediment may migrate via plant/animal 

uptake.  Direct human or biota contact with surficial and subsurface soil is possible if the soil is disturbed.  

Based on a review of hydrogeological data, it is unlikely that MC in shallow groundwater would migrate to 

the deeper aquifers used as water supplies. However, shallow groundwater is still considered a potential 

exposure medium. Potential human receptors include authorized Navy personnel (military and civilian), 

visitors, contractors, maintenance workers, recreational users, and trespassers. Plant and animal biota 

are also potential receptors. Examples of ecological receptors include deer, wild turkey, and waterfowl.” 

 

Human Health Risk Exposure Summary 

The human health CSM summary table is presented as Table 8-4. 

 

In the human health risk screening evaluation, TtNUS evaluated soil data for the Roach Road Rifle 

Range. TtNUS divided the soil samples for this site into two areas of interest for the risk screening 

evaluation:  

 

• Composite surface soil sample collected from the firing lines 

• Discrete surface soil samples 

 

For the composite subsurface soil sample, all chemicals were below human health risk-based screening 

levels for soil or were present in surface soil at concentrations consistent with background soil 

concentrations. Consequently, no potential adverse health effects are expected from exposures to 

surface soil in the vicinity of the firing lines as a result of future residential or non-residential uses of this 

part of the Roach Road Rifle Range. 
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For the discrete surface soil samples, antimony, copper and lead were selected as COPCs for the human 

health risk screening evaluation.  For the evaluation of direct contact exposures to soil, none of the 

COPCs are considered to be carcinogenic, so cancer risks were not calculated when evaluating direct 

contact exposures to soil.  The calculated hazard indices for residential and nonresidential land uses 

were below the USEPA target level of 1.  In the evaluation of direct contact exposures to lead in soil, the 

maximum detected lead concentration in soil (3,450 mg/kg) was greater than both the residential direct 

contact screening value of 400 mg/kg and the non-residential direct contact screening value of 

800 mg/kg.  In the evaluation of the soil to groundwater pathway, the maximum concentration of antimony 

in soil exceeded the risk-based concentrations using the tap water RSL for a dilution-attenuation factor of 

1, but not 20.  However, the maximum concentration of antimony in soil exceeded the risk-based 

concentrations using the MCL for both dilution-attenuation factors. The maximum concentration of copper 

exceeded the risk-based concentrations for a dilution-attenuation factor of 1 but not 20.  Groundwater 

from the Roach Road Rifle Range is not used as a source of drinking water, so the groundwater use 

pathway is currently incomplete.  

 

Ecological Risk Exposure Summary: 

The Ecological CSM summary table is presented as Table 8-5. 

 

Risks to Terrestrial Plants and Invertebrates 

Copper and lead were retained as COPCs for terrestrial invertebrates in the grab samples because they 

were detected at concentrations that exceeded screening levels.  Antimony, copper, and lead were 

retained as COPCs for terrestrial plants in the grab samples because they were detected at 

concentrations that exceeded screening levels.   

 

Mammals and Birds 

Antimony and lead were retained as COPCs for terrestrial wildlife in grab samples because they had 

EEQs greater than 1.0 in the food chain model and are related to site activities. 

 

CSM Summary 

The updated CSM is shown on Figure 8-4 and details the potential exposure sources, pathways, and 

receptors.  The exposure sources appear to be limited to the areas of lead shot accumulation behind the 

target area and in the primary impact area.  One pathway is runoff from precipitation.  Leaching from soil 

into groundwater has been eliminated as a pathway, since groundwater is not used at the site.  Receptors 
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would be trespassers and ecological receptors by ingestion, dermal contact, and inhalation of surface 

soil, soil, and sediment.  Potentially complete exposure pathways exist for both human and ecological 

receptors under both current and hypothetical future land uses.  

 

8.8 CONCLUSIONS  

• Expended bullets were suspected along the range floor and in the earthen embankment to the west 

behind the former range targets (i.e., the primary impact berm). 

 

• MC consisting of metals (primarily lead and, to a lesser extent, antimony, arsenic, copper, tin, and 

zinc) are present in site soil [particularly surface soil (the 0- to 1 foot bgs interval)]  Lead is assumed 

to be the primary metal MC of concern because it is the primary constituent in the spent munitions 

and because of its documented toxicity to both human and ecological receptors.  Elevated antimony 

concentrations were spatially correlated with lead concentrations in all six elevated lead concentration 

locations. In one of these locations, copper, lead, and zinc also have elevated concentrations.  MC 

may have migrated to subsurface soil and subsequently infiltrated to underlying groundwater.  These 

constituents may have also migrated to the aforementioned adjoining surface water bodies via 

surface soil runoff or discharge of contaminated shallow groundwater to surface water.  The extent of 

potential environmental contamination at the site appears to be limited to directly behind the target 

berms in the primary impact area. 

 

• The CSM (Figure 8-4) indicates that potentially complete exposure pathways exist for both human 

and ecological receptors under both current and hypothetical future land uses.  Unacceptable levels 

of human and/or ecological risk may exist.  However groundwater is not currently used at the site. 
 

• The antimony PAL was exceeded at nine discrete surface soil sampling locations.  The copper PAL 

was exceeded at two discrete surface soil sampling locations.  The lead PAL was exceeded at six 

discrete surface soil sampling locations.  The zinc PAL was exceeded at one discrete surface soil 

sampling location.  One composite sample was collected.    

 
8.8.1 Data Gaps 

There were no data gaps.  
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8.9 RECOMMENDATIONS FOR NEXT PHASE 

Based on the results of the SI, further actions are required.  These subsequent actions may include a RI 

for the Roach Road Rifle Range that will meet CERCLA requirements.  RI activities should include an 

interim remedial action to address the limited known areas of surface soil lead and antimony 

contamination, the limited removal of lead-contaminated soils, or the localized chemical stabilization of 

lead in soil to reduce the potential threat of lead releases to the environment. 

 
8.9.1 RI Objectives for Interim Removal Action, Remedial Investigation, or No Further Action 

Determination 

Specific tasks recommended as part of the RI MC investigation include the following: 

 

• Removal of shallow soils in the area with elevated concentration of metals.  Figure 8-5 illustrates the 

proposed soil removal area.  Soil is proposed to be excavated to a depth of 1 foot bgs in the earthen 

embankment to the west behind the former range targets (i.e., the primary impact berm) in the area of 

bullet accumulations.  The total amount of soil to be removed is estimated at approximately 44 cubic 

yards (yd3).  The excavation totals are calculated as follows: 

 

Location Dimensions: length x 
depth x width (ft) 

Cubic Feet (ft3) Cubic Yards 
(yd3) 

Primary Impact Area 40 x 30 x 1 1,200 44 
Total Proposed Soil 
Removal 

NA 1,200 44 

 

• Confirmation soil sampling should be performed in the excavation areas in one of these scenarios: 

 

1. MIS. 

2. Four corners and middle of excavation. 

3. Resample at same locations where there were exceedances, but at depths below the excavated 

material.   

 

In each of these scenarios, the depth sampled at would be at 1 to 2 feet bgs (pre-excavation depth). 



TABLE 8-1

MUNITION TYPES AND CHEMICALS
ROACH ROAD RIFLE RANGE (RRRR) - UXO 25

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

MUNITIONS TYPES USED/STORED AT THE FACILITY
.30-caliber ammunition

ASSOCIATED CHEMICAL CONSTITUENTS
Primary:
Lead
Nitroglycerin

Secondary:
Antimony
Arsenic
Copper
Nickel
Lead Styphnate
Lead Azide



TABLE 8-2a

ROACH ROAD RIFLE RANGE
DISCRETE SURFACE SOIL

BACKGROUND COMPARISON
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

Chemical
Site Maximu

Detected
Concentrat

m 
 
ion

B

C

ackgroun
Maximum
Detected

oncentrat

d 
 
 
ion

Site FOD Backgro
FOD

und Total 
FOD

Percen
Nondet

t 
ect

B

Visual 
Conclusi
Site Abov
ackgroun

on 
e 
d?

Site Distribution B
D

ackground 
istribution Test

Equal 
Variance?1

Test 
Statistic P-Value Quantile 

Test
Slippage 

Test
Site Above 

Background?

Inorganics(mg/kg)
ANTIMONY 12.2 ND 16/20 0/33 S316/53 70 YE YES
ARSENIC 22.6 18.3 17/20 30/34 47/54 13 SIMILAR NONPARAMETRIC LOGNORMAL GEHAN -2.233 0.0128 PASS PASS NO
COPPER 370 19.45 20/20 32/34 4 Y52/54 ES YES
LEAD 3450 149 20/20 32/34 4 Y52/54 ES YES
ZINC 63.9 42.95 20/20 34/34 0 Y54/54 ES YES

1 EQUAL VARIANCE F TEST
2 LESS THAN THREE DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS.
3 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON-DETECT BACKGROUND.



TABLE 8-2b

ROACH ROAD RIFLE RANGE
COMPOSITE SURFACE SOIL

BACKGROUND COMPARISON
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

Chemical Site FOD Backgro
FOD

und S
Max

ite 
imum

Back
Ma

ground 
ximum

Backgroun Site Exceed 
Background?

d UPL

Inorganics(mg/kg)
Arsenic 1/1 30/34 4.3 18.3 9.7 95%KM(t)UPL NO



TABLE 8-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 25 

ROACH ROAD RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 1 OF 6

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27 0.02 B 0.15 B 0.02 B
ARSENIC 9.7 4.9 2.8 2.3 J
COPPER 100 13.1 7.4 10.3
LEAD 400 6.3 19.5 43.5
TIN 0.89 0.56 B 0.49 B 0.62 B
ZINC 46 36.4 30.6 27.5
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400 0 U 12.667 U 8.333 29.667 22 8.333 32
Miscellaneous Parameters (s.u.)
PH NA 7.6
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA 4600
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 85 92 87 69

PALs

X25SB001
X25SS0010001

20090615
NM

NORMAL
SO
0
1

FT
SS
N

X25SB002 X25SB003

NORMAL NORMAL

FT FT

20090615 20090615

X25SB004 X25SB005 X25SB006 X25SB007
X25SS0020001 X25SS0030001 X25SS0040001 X25SS0050001 X25SS0060001 X25SS0070001

20090615 20090615 20090615 20090615
NM NM NM NM NM NM

NORMAL NORMAL NORMAL ORIG
SO SO SO SO SO SO
0 0 0 0 0 0

11 1 1 1 1
FT FT FT FT

SS SS SS SS SS SS
N N N N N N



TABLE 8-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 25 

ROACH ROAD RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 2 OF 6

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.09 B 0.16 B 0.27 L 0.48 J
4.05 J 5.8 J 2.4 8.5
10.4 10.5 11 14
39 34.5 91.4 84 J

0.65 B 0.68 B 0.51 B 1.4 B
30.15 32.8 26.6 33.4

32 94.667 12.333 158.667 41 21.667

71.5 74 86 81

X25SB007 X25SB007 X25SB008 X25SB009 X25SB010 X25SB011 X25SB012
X25SS0070001-AVG X25SS0110001 X25SS0120001X25SS0070001-D X25SS0080001 X25SS0090001 X25SS0100001

20090615 2009061520090615 20090615 20090615 20090615 20090615
NM FD NM NM NM NM NM

NORMAL NORMAL NORMALAVG DUP NORMAL NORMAL
SO SO SO SO SO SO SO
0 0 00 0 0 0
1 1 1 1 1 1 1

FT FT FT FT FT FT FT
SS SS SSSS SS SS SS
N N N N N N N



TABLE 8-3

FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 25 

ROACH ROAD RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 3 OF 6

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.2 J 0.4 L 2.4 L 4.4 L
4.4 22.6 5.6 2.5
9.2 24.8 48.5 130
19.8 J 88.6 529 1060
1.2 B 0.52 B 0.55 B 0.43 B

36.3 43.8 32.4 45.1

12.333 11 36.333 64.667 78.333 U 1676.333 2775

7.4 7.4

14000 42000

80 84 82 84

X25SB014 X25SB015 X25SB016 X25SB017X25SB013 X25SB018 X25SB019
X25SS0130001 X25SS0140001 X25SS0190001X25SS0150001 X25SS0160001 X25SS0170001 X25SS0180001

20090615 20090615 20090615 2009061520090615 20090615 20090615
NM NM NM NM NM NM NM

NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL
SO SO SO SOSO SO SO

0 0 0 0 0 0 0
1 1 11 1 1 1

FT FT FT FTFT FT FT
SS SS SSSS SS SS SS

N N N NN N N
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FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 25 

ROACH ROAD RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

PAGE 4 OF 6

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

12.2 L 0.3 L 0.285 L 0.27 L 0.19 L 1.3 L 1.7 L
5 2.4 2.65 2.9 3.8 2.6 3.2

370 10.9 10.05 9.2 11 44 50.2
3450 131 129 127 62.6 546 522
0.56 B 0.5 B 0.485 B 0.47 B 0.51 B 0.55 B 0.58 B
63.9 26.8 25.85 24.9 23.1 37 40.6

3877 177.667 177.667 60 538.333 835.667

80 80 82.5 85 86 85 82

X25SB021 X25SB021 X25SB022 X25SB023X25SB020 X25SB021 X25SB024
X25SS0200001 X25SS0210001 X25SS0210001-AVG X25SS0210001-D X25SS0220001 X25SS0230001 X25SS0240001

20090615 20090615 2009061520090615 20090615 20090615 20090615
NM NM FD NMNM NM NM

NORMAL ORIG AVG DUP NORMAL NORMAL NORMAL
SO SO SO SOSO SO SO

0 0 0 0 0 0 0
1 1 11 1 1 1

FT FT FT FTFT FT FT
SS SS SS SS SS SS SS

N N NN N N N
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FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 25 

ROACH ROAD RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.27 L 0.21 L 0.26 L 0.53 L
3.7 3.6 2.8 2.4 B

11.5 9.6 11 13.3
34.2 17.9 50.3 142
0.5 B 1.5 B 1.7 B 2.3 B
22 25.2 28.4 30.3

48 36.667 14.333 25.333 48 64.667 565

88 85 86 85

X25SB028 X25SB029 X25SB030 X25SB031X25SB025 X25SB026 X25SB027
X25SS0290001 X25SS0300001 X25SS0310001X25SS0250001 X25SS0260001 X25SS0270001 X25SS0280001

20090615 20090615 2009061520090615 20090615 20090615 20090615
NM NM NM NM NMNM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL
SO SO SOSO SO SO SO

0 0 0 0 0 00
1 1 11 1 1 1

FT FT FT FTFT FT FT
SS SS SSSS SS SS SS

N N NN N N N
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FIXED BASE LABORATORY SOIL MC METALS RESULTS HITS/EXCEEDANCES
UXO 25 

ROACH ROAD RIFLE RANGE
NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND
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location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.24 L 0.13 B 0.1 L
2.1 B 1.9 B 4.3

13.4 9.5 8.5
60.2 31.1 9.4
1.8 B 1.6 B 1.6 B

30.8 35.2 30.2

1.2 U

49 40.333 0 U

7.5

13000

87 86 90

X25SB032 X25SB033 X25SB034C
X25SS0320001 X25SS0330001 X25SS034C0001

20090615 20090615 20090615
NM NMNM

NORMALNORMAL NORMAL
SO SO SO
0 0 0
1 1 1

FT FT FT
SS SS SS

YN N



 Leaching to 

TABLE 8-4

HUMAN HEALTH CSM SUMMARY
ROACH ROAD RIFLE RANGE (RRRR) - UXO 25

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

Pathways Associated with Soil at Roach Road Rifle Range (UXO-25)
Are Direct Contact Exposures to Soil Acceptable?

Evaluation of
Groundwat

alResidential Non-Residenti
Area of Interest Risk Haz. Index Lead Risk Haz. Index Lead er Pathway
Firing Line (Composite 
Samples) Yes Yes Yes Yes Yes Yes

GW use pathway incomplete 
(No RBSL exceedances)

Surface Soil (Discrete 
Samples) Yes Yes NO Yes Yes NO

GW use pathway incomplete 
(Sb, Cu RBC exceedances)

Notes:
GW = groundwater
RBC = risk-based concentration
RBSL = risk-based screening level
Chemicals in parentheses are responsible for 1) unacceptable risks or hazard indices or 2) exceedances of soil to groundwater RBCs

Cu = copper
Sb = antimony



TABLE 8-5

ECOLOGICAL CSM SUMMARY
ROACH ROAD RIFLE RANGE (RRRR) - UXO 25

NAVAL SUPPORT FACILITY
INDIAN HEAD, MARYLAND

X25 SS 
Soil Invertebrates Plants Wildlife

Inorganics
ANTIMONY 0 X X
ARSENIC 0 0 0
COPPER X X 0
LEAD X X X
ZINC 0 0 0

X25 Composite
Soil Invertebrates Plants Wildlife

Inorganics 
ANTIMONY 0 0 0
ARSENIC 0 0 0
COPPER 0 0 0
LEAD 0 0 0
TIN 0 0 0
ZINC 0 0 0
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LOCATION SAMPLE
ID

SAMPLE
DATE

SAMPLE
TIME

XRF
DATE

XRF
READING #

XRF
TIME 1st 2nd 3rd AVG

LAB 
RESULT

FBL
(Metals)

FBL
(TOC)

FBL
(NG)

Mid-range X17SB0010004 6/11/2009 840 6/11/2009 21-22-23 1234 ND ND 13 4 9.1 X X
Mid-range X17SB0010408 6/11/2009 845 6/11/2009 24-25-26 1240 14 11 12 12 NS
Mid-range X17SB0010810 6/11/2009 850 6/11/2009 27-28-29 1245 ND ND ND 0 NS
Mid-range X17SB0020004 6/11/2009 911 6/11/2009 30-31-32 1255 ND 11 ND 4 NS
Mid-range X17SB0020406 6/11/2009 917 6/11/2009 33-34-35 1359 84 88 84 85 8.1 X
Mid-range X17SB0020608 6/11/2009 918 6/11/2009 36-37-38 1403 ND ND ND 0 NS
Mid-range X17SB0020810 6/11/2009 920 6/11/2009 39-40-41 1407 17 12 9 13 NS
Mid-range X17SB0030004 6/11/2009 934 6/11/2009 42-43-44 1427 18 18 13 16 NS
Mid-range X17SB0030406 6/11/2009 946 6/11/2009 45-46-47 1431 96 87 73 85 NS
Mid-range X17SB0030608 6/11/2009 951 6/11/2009 48-49-50 1438 170 106 103 126 68.2 X
Mid-range X17SB0030810 6/11/2009 953 6/11/2009 51-52-53 1443 ND ND 23 8 NS
Mid-range X17SB0040004 6/11/2009 1010 6/11/2009 61-62-63 1528 2991 1910 1612 2171 589 X
Mid-range X17SB0040406 6/11/2009 1012 6/11/2009 54-56-57 1452 572 193 349 371 NS
Mid-range X17SB0040608 6/11/2009 1013 6/11/2009 58-59-60 1515 ND ND ND 0 8.9 X
Mid-range X17SB0040810 6/11/2009 1019 6/11/2009 64-65-66 1532 126 224 118 156 NS
Mid-range X17SB0050004 6/11/2009 1053 6/11/2009 67-68-69 1544 759 880 1188 942 620 X 9 mm bullet
Mid-range X17SB0050406 6/11/2009 1103 6/11/2009 70-71-72 1548 29 46 35 37 NS
Mid-range X17SB0050608 6/11/2009 1105 6/11/2009 73-74-75 1553 301 436 312 350 NS
Mid-range X17SB0050810 6/11/2009 1110 6/11/2009 76-77-78 1558 42 40 42 41 32.4 X
Mid-range X17SB0060004 6/11/2009 1117 6/11/2009 79-80-81 1619 244 191 255 230 NS
Mid-range X17SB0060406 6/11/2009 1120 6/11/2009 82-83-84 1631 149 201 223 191 132 X
Mid-range X17SB0060608 6/11/2009 1125 6/11/2009 85-86-87 1634 ND 14 ND 5 NS
Mid-range X17SB0060810 6/11/2009 1130 6/11/2009 88-89-90 1651 63 43 60 55 NS
Mid-range X17SB0070004 6/11/2009 1137 6/11/2009 91-92-93 1726 13 ND ND 4 8.2 X
Mid-range X17SB0070406 6/11/2009 1140 6/11/2009 94-95-96 1748 16 27 30 24 NS
Mid-range X17SB0070608 6/11/2009 1145 6/11/2009 97-98-99 1753 ND ND ND 0 NS
Mid-range X17SB0070810 6/11/2009 1147 6/11/2009 100-101-102 1757 11 9 ND 7 NS
Firing Line X17SS008C0001 6/11/2009 1220 6/12/2009 42-43-44 1047 91 93 105 96 21 X X brn/org clayey sand with pepples
Firing Line X17SS009C0001 6/11/2009 1330 6/12/2009 45-46-47 1052 56 95 69 73 38.7 X X brn/org clayey sand with pepples
Firing Line X17SS010C0001 6/11/2009 1400 6/12/2009 48-49-50 1059 186 170 113 156 200 X X brn/org clayey sand with pepples
Low-range X17SS0110001 6/11/2009 1440 6/11/2009 103-104-105 1830 408 435 372 405 NS orange clayey sand
Low-range X17SB0110102 6/14/2009 1450 6/14/2009 201-202-203 1929 104 92 109 102 82.1 X
Low-range X17SS0120001 6/11/2009 1455 6/11/2009 106-107-108 1834 ND 16 14 10 NS orange clayey sand
Low-range X17SS0130001 6/11/2009 1510 6/11/2009 109-110-111 1838 3470 3467 2804 3247 NS orange clayey sand
Low-range X17SB0130102 6/14/2009 1450 6/14/2009 198-199-200 1926 31 33 28 31 39.2 X X orange clayey sand 20"
Low-range X17SS0140001 6/11/2009 1314 6/12/2009 9-10-11 844 1013 5290 1200 2501 706 X orange clayey sand
Low-range X17SB0140102 6/14/2009 1500 6/14/2009 195-196-197 1917 36 46 40 41 77.6 X orange clayey sand
Low-range X17SS0150001 6/11/2009 1520 6/12/2009 12-13-14 849 18 16 20 18 NS orange clayey sand
Low-range X17SS0160001 6/11/2009 1525 6/12/2009 15-16-17 853 11 21 9 14 12.2  B X orange clayey sand
Low-range X17SS0170001 6/11/2009 1450 6/12/2009 18-19-20 857 13 16 ND 10 NS orange clayey sand
High-range X17SS0180001 6/11/2009 1452 6/12/2009 21-22-23 902 11 10 ND 7 NS orange clayey sand
High-range X17SS0190001 6/11/2009 1500 6/12/2009 24-25-26 907 38 40 30 36 39.4 X X orange clayey sand
High-range X17SS0200001 6/11/2009 1506 6/12/2009 27-28-29 911 52 36 29 39 NS orange clayey sand
High-range X17SS0210001 6/11/2009 1520 6/12/2009 30-31-32 918 40 31 23 31 NS reddish-orange clayey sand
High-range X17SS0220001 6/11/2009 1530 6/12/2009 33-34-35 923 53 14 11 26 7.0  B X reddish-orange sand
High-range X17SS0220001-D 6/11/2009 1530 6/12/2009 33-34-35 923 53 14 11 26 7 2 X

SMALL ARMS (PISTOL) RANGE (UXO 17)

High-range X17SS0220001-D 6/11/2009 1530 6/12/2009 33-34-35 923 53 14 11 26 7.2 X
High-range X17SS0230001 6/11/2009 1536 6/12/2009 36-37-38 930 ND ND ND 0 NS reddish-orange sand
High-range X17SS0240001 6/11/2009 1545 6/12/2009 39-40-41 935 13 10 11 11 10.3  B X reddish-orange sand
Low-range X17SS0250001 6/12/2009 1020 6/13/2009 24-25-26 1410 656 762 777 732 479 X orange clayey sand Step out to north for SB11
Low-range X17SB0250102 6/14/2009 1440 6/14/2009 192-193-194 1912 80 191 109 127 87.5 X orange clayey sand Step out to north for SB11 20"
Low-range X17SS0260001 6/12/2009 1030 6/13/2009 27-28-29 1421 92 103 91 95 NS orange clayey sand Step out to west for SB12
Low-range X17SS0270001 6/12/2009 1040 6/13/2009 30-31-32 1427 87 125 174 129 645 X orange clayey sand Step out to west for SB13
Low-range X17SS0280001 6/12/2009 1050 6/13/2009 33-34-35 1432 38 43 36 39 38.9 X X orange clayey sand Step out to west for SB14
Low-range X17SS0290001 6/14/2009 1440 6/14/2009 189-190-191 1908 251 232 285 256 NS X orange clayey sand Step out to north for SB25

25 4 3
FBL

6/11/2009
Switched battery on XRF between 54 and 56.

55 Std = 243
112 Blank (SiO2) = ND (<7)
113 NIST 2709 (low) = 10
114 NIST 2711 (med) = 1082
115 NIST 2710 (high) = 5260

6/12/2009
1 Std = 236 6-7-8 838 3019 2991 1965 2658 potential low battery (rerun)
2 Blank (SiO2) = ND (<7)
3 NIST 2709 (low) = 21
4 NIST 2711 (med) = 1073
5 NIST 2710 (high) = 5492

Low-range X17SS-0130001

TOTALS TO THE LAB



sample_id parameter fraction ourresult units
X14SB0840102 LEAD M 6620  J MG/KG
X14SB0840102-D LEAD M 3590  J MG/KG
X14SB1020203 LEAD M 1220 MG/KG
X14SB1110102 LEAD M 2640 MG/KG
X14SS001C0001 LEAD M 18.4 MG/KG
X14SS002C0001 LEAD M 17.6 MG/KG
X14SS003C0001 LEAD M 19.6 MG/KG
X14SS004C0001 LEAD M 52.5 MG/KG
X14SS005C0001 LEAD M 12 MG/KG
X14SS006C0001 LEAD M 36.7 MG/KG
X14SS007C0001 LEAD M 21.2 MG/KG
X14SS008C0001 LEAD M 22.3 MG/KG
X14SS009C0001 LEAD M 20.1 MG/KG
X14SS0220001 LEAD M 9.6 MG/KG
X14SS0330001 LEAD M 75.1 MG/KG
X14SS0350001 LEAD M 543 MG/KG
X14SS0390001 LEAD M 111 MG/KG
X14SS0430001 LEAD M 373 MG/KG
X14SS0480001 LEAD M 85.7 MG/KG
X14SS0580001 LEAD M 606 MG/KG
X14SS0620001 LEAD M 278 MG/KG
X14SS0630001 LEAD M 188 MG/KG
X14SS0720001 LEAD M 283 MG/KG
X14SS0870001 LEAD M 108 MG/KG
X14SS0940001 LEAD M 293 MG/KG
X14SS1080001 LEAD M 31.3 MG/KG
X14SS1170001 LEAD M 618 MG/KG
X14SS1200001 LEAD M 741  J MG/KG
X14SS1260001 LEAD M 476 MG/KG
X14SS1300001 LEAD M 44.7 MG/KG
X14SS1310001 LEAD M 120 MG/KG
X14SS1320001 LEAD M 17.9 MG/KG
X14SS1340001 LEAD M 904 MG/KG
X14SS1350001 LEAD M 45.1 MG/KG
X14SS1380001 LEAD M 137 MG/KG
X14SS1390001 LEAD M 280 MG/KG
X14SS1400001 LEAD M 676 MG/KG
X14SS1410001 LEAD M 405 MG/KG
X14SS1420001 LEAD M 11.0  B MG/KG
X14SS1430001 LEAD M 166 MG/KG
X15SB0050102 LEAD M 12.2 MG/KG
X15SD0030006 LEAD M 19.6 MG/KG
X15SD0050006 LEAD M 7.5 MG/KG
X15SD0130006 LEAD M 14 MG/KG
X15SD0180006 LEAD M 6.7 MG/KG
X15SD0230006 LEAD M 7.6 MG/KG
X15SD0300006 LEAD M 37 MG/KG
X15SD0330006 LEAD M 5.0  B MG/KG
X15SS0050001 LEAD M 252 MG/KG
X15SS0070001 LEAD M 220 MG/KG
X15SS0180001 LEAD M 32 MG/KG



X15SS0350001 LEAD M 81.6 MG/KG
X15SS0370001 LEAD M 203 MG/KG
X15SS0610001 LEAD M 74.7 MG/KG
X15SS0640001 LEAD M 940 MG/KG
X15SS0660001 LEAD M 33.3 MG/KG
X15SS0680001 LEAD M 423 MG/KG
X15SS0700001 LEAD M 754 MG/KG
X15SS0710001 LEAD M 282 MG/KG
X15SS0710001-D LEAD M 187 MG/KG
X15SS0720001 LEAD M 658 MG/KG
X15SS0730001 LEAD M 335 MG/KG
X15SS0760001 LEAD M 238 MG/KG
X15SS077C0001 LEAD M 66.7 MG/KG
X15SS078C0001 LEAD M 77.2 MG/KG
X16SS0030001 LEAD M 13.5 MG/KG
X16SS0080001 LEAD M 616 MG/KG
X16SS0130001 LEAD M 38.8 MG/KG
X16SS0170001 LEAD M 51.4 MG/KG
X16SS0200001 LEAD M 51.9 MG/KG
X16SS0250001 LEAD M 159  J MG/KG
X16SS0320001 LEAD M 13.9 MG/KG
X16SS0320001-D LEAD M 13 MG/KG
X16SS0420001 LEAD M 12.1 MG/KG
X16SS0540001 LEAD M 35 MG/KG
X16SS0570001 LEAD M 22.3 MG/KG
X16SS0610001 LEAD M 23.5 MG/KG
X16SS0730001 LEAD M 40.1 MG/KG
X16SS0790001 LEAD M 267 MG/KG
X16SS080C0001 LEAD M 9.1 MG/KG
X16SS081C0001 LEAD M 48.7 MG/KG
X16SS0870001 LEAD M 90.2 MG/KG
X16SS0900001 LEAD M 38.8 MG/KG
X16SS0900001-D LEAD M 338  J MG/KG
X16SS0910001 LEAD M 12.6 MG/KG
X16SS0920001 LEAD M 143 MG/KG
X16SS0930001 LEAD M 14.7 MG/KG
X16SS0940001 LEAD M 6.7 MG/KG
X16SS0950001 LEAD M 19.2 MG/KG
X17SB0010004 LEAD M 9.1 MG/KG
X17SB0020406 LEAD M 8.1 MG/KG
X17SB0030608 LEAD M 68.2 MG/KG
X17SB0040004 LEAD M 589 MG/KG
X17SB0040608 LEAD M 8.9 MG/KG
X17SB0050004 LEAD M 620 MG/KG
X17SB0050810 LEAD M 32.4 MG/KG
X17SB0060406 LEAD M 132 MG/KG
X17SB0070004 LEAD M 8.2 MG/KG
X17SB0110102 LEAD M 82.1 MG/KG
X17SB0130102 LEAD M 39.2 MG/KG
X17SB0140102 LEAD M 77.6 MG/KG
X17SB0250102 LEAD M 87.5 MG/KG
X17SS008C0001 LEAD M 21 MG/KG



X17SS009C0001 LEAD M 38.7 MG/KG
X17SS010C0001 LEAD M 200 MG/KG
X17SS0140001 LEAD M 706 MG/KG
X17SS0160001 LEAD M 12.2  B MG/KG
X17SS0190001 LEAD M 39.4 MG/KG
X17SS0220001 LEAD M 7.0  B MG/KG
X17SS0220001-D LEAD M 7.2 MG/KG
X17SS0240001 LEAD M 10.3  B MG/KG
X17SS0250001 LEAD M 479 MG/KG
X17SS0270001 LEAD M 645 MG/KG
X17SS0280001 LEAD M 38.9 MG/KG
X25SS0010001 LEAD M 6.3 MG/KG
X25SS0040001 LEAD M 19.5 MG/KG
X25SS0070001 LEAD M 43.5 MG/KG
X25SS0070001-D LEAD M 34.5 MG/KG
X25SS0080001 LEAD M 91.4 MG/KG
X25SS0100001 LEAD M 84.0  J MG/KG
X25SS0130001 LEAD M 19.8  J MG/KG
X25SS0160001 LEAD M 88.6 MG/KG
X25SS0180001 LEAD M 529 MG/KG
X25SS0190001 LEAD M 1060 MG/KG
X25SS0200001 LEAD M 3450 MG/KG
X25SS0210001 LEAD M 131 MG/KG
X25SS0210001-D LEAD M 127 MG/KG
X25SS0220001 LEAD M 62.6 MG/KG
X25SS0230001 LEAD M 546 MG/KG
X25SS0240001 LEAD M 522 MG/KG
X25SS0250001 LEAD M 34.2 MG/KG
X25SS0280001 LEAD M 17.9 MG/KG
X25SS0300001 LEAD M 50.3 MG/KG
X25SS0310001 LEAD M 142 MG/KG
X25SS0320001 LEAD M 60.2 MG/KG
X25SS0330001 LEAD M 31.1 MG/KG
X25SS034C0001 LEAD M 9.4 MG/KG



LOCATION SAMPLE
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SAMPLE
DATE

SAMPLE
TIME

XRF
DATE

XRF
READING #

XRF
TIME 1st 2nd 3rd AVG

LAB 
RESULT

FBL
(Metals)

FBL
(NG)

FBL
(TOC)

Firing Line X14SS001C0001 5/29/2009 1215 5/30/2009 66-68-69 2242 18 22 19 20 18.4 X X
Firing Line X14SS002C0001 5/29/2009 1205 5/30/2009 70-71-72 2254 19 17 19 18 17.6 X X
Firing Line X14SS003C0001 5/29/2009 1310 5/30/2009 73-74-75 2301 17 15 15 16 19.6 X X
Firing Line X14SS004C0001 5/29/2009 1315 5/30/2009 76-77-78 2310 86 54 107 82 52.5 X X
Firing Line X14SS005C0001 5/29/2009 1420 5/30/2009 79-80-81 2314 21 17 12 17 12 X X
Firing Line X14SS006C0001 5/29/2009 1404 5/30/2009 85-86-87 2332 20 26 13 20 36.7 X X
Firing Line X14SS007C0001 5/29/2009 1451 5/30/2009 82-83-84 2326 13 19 25 19 21.2 X X MS/MSD for NG
Firing Line X14SS008C0001 6/1/2009 1030 6/1/2009 38-39-40 1509 38 22 30 30 22.3 X X
Firing Line X14SS009C0001 6/1/2009 1110 6/1/2009 41-42-43 1514 20 24 22 22 20.1 X X
Berm #1 X14SS0100001 6/1/2009 1505 6/2/2009 6-7-8 934 51 62 60 58 NS
Berm #1 X14SS0110001 6/1/2009 1455 6/2/2009 9-10-11 938 47 40 43 43 NS
Berm #1 X14SS0120001 6/1/2009 1445 6/2/2009 12-13-14 1012 17 29 21 22 NS
Berm #1 X14SS0130001 6/1/2009 1435 6/2/2009 15-16-17 1019 24 19 17 20 NS
Berm #1 X14SS0140001 6/1/2009 1310 6/2/2009 18-19-20 1033 15 11 19 15 NS
Berm #1 X14SS0150001 6/2/2009 1055 6/9/2009 6-7-8 953 19 14 23 19 NS brn sandy soil
Berm #1 X14SS0160001 6/2/2009 1102 6/9/2009 9-10-11 957 17 14 16 16 NS brn sandy soil
Berm #1 X14SS0170001 6/2/2009 1110 6/9/2009 12-13-14 1003 21 20 18 20 NS brn sandy soil
Berm #1 X14SS0180001 6/2/2009 1118 6/9/2009 15-16-17 1008 10 14 11 12 NS brn sandy soil
Berm #1 X14SS0190001 6/2/2009 1121 6/9/2009 18-19-20 1015 14 14 20 16 NS brn sandy soil w/ some clay
Berm #1 X14SS0200001 6/2/2009 1127 6/9/2009 21-22-23 1019 21 21 13 18 NS brn sandy soil w/ some clay
Berm #1 X14SS0210001 6/2/2009 1156 6/9/2009 27-28-29 1029 22 17 29 23 NS brn sandy soil w/ some clay
Berm #1 X14SS0220001 6/2/2009 1200 6/9/2009 24-25-26 1024 25 27 34 29 9.6 X X brn sandy soil w/ some clay
Berm #1 X14SS0230001 6/2/2009 1206 6/9/2009 30-31-32 1034 17 19 12 16 NS brn sandy soil w/ some clay
Berm #1 X14SS0240001 6/2/2009 1200 6/9/2009 33-34-35 1038 40 43 43 42 NS brn sandy soil w/ some clay
Berm #1 X14SS0250001 6/2/2009 1210 6/9/2009 36-37-38 1044 56 69 61 62 NS brn sandy soil
Berm #1 X14SS0260001 6/2/2009 1215 6/9/2009 39-40-41 1049 194 162 166 174 NS brn sandy soil
Berm #1 X14SS0270001 6/2/2009 1219 6/9/2009 42-43-44 1054 22 24 26 24 NS brn sandy soil
Berm #1 X14SS0280001 6/2/2009 1224 6/9/2009 45-46-47 1058 103 75 86 88 NS brn sandy soil 45 cal bullet
Berm #1 X14SS0290001 6/2/2009 1228 6/9/2009 48-49-50 1105 217 529 226 324 NS brn sandy soil
Berm #1 X14SS0300001 6/2/2009 1225 6/9/2009 51-52-53 1110 55 54 51 53 NS brn sandy soil
Berm #1 X14SS0310001 6/2/2009 1235 6/9/2009 54-55-56 1115 82 62 65 70 NS brn sandy soil
Berm #1 X14SS0320001 6/2/2009 1245 6/9/2009 57-58-59 1124 179 134 132 148 NS brn sandy soil
Berm #1 X14SS0330001 6/2/2009 1243 6/9/2009 60-61-62 1134 55 52 54 54 75.1 X brn sandy soil
Berm #1 X14SS0340001 6/2/2009 1247 6/9/2009 63-64-65 1144 205 224 272 234 NS brn sandy soil w/ some clay
Berm #1 X14SS0350001 6/2/2009 1252 6/9/2009 67-68-69 1206 494 541 586 540 543 X brn sandy soil w/ some clay
Berm #1 X14SS0360001 6/2/2009 1255 6/9/2009 70-71-72 1210 118 119 114 117 NS brn sandy soil
Berm #1 X14SS0370001 6/2/2009 1310 6/9/2009 73-74-75 1214 86 110 123 106 NS brn sandy soil
Berm #1 X14SS0380001 6/2/2009 1315 6/9/2009 76-77-78 1243 418 390 402 403 NS brn sandy soil
Berm #1 X14SS0390001 6/2/2009 1306 6/9/2009 79-80-81 1251 129 129 127 128 111 X brn sandy soil
Berm #1 X14SS0400001 6/2/2009 1310 6/9/2009 82-83-84 1257 212 195 198 202 NS brn sandy soil
Berm #1 X14SS0410001 6/2/2009 1314 6/9/2009 85-86-87 1309 272 365 316 318 NS brn sandy soil
Berm #1 X14SS0420001 6/2/2009 1325 6/9/2009 88-89-90 1316 91 74 89 85 NS brn sandy soil
Berm #1 X14SS0430001 6/2/2009 1329 6/9/2009 91-92-93 1321 383 411 373 389 373 X brn sandy soil
Berm #1 X14SS0440001 6/2/2009 1323 6/9/2009 94-95-96 1328 215 528 247 330 NS brn sandy soil
Berm #2 X14SS0450001 6/3/2009 1027 6/9/2009 97-98-99 1334 33 36 35 35 NS brn sandy soil
Berm #2 X14SS0460001 6/3/2009 1242 6/9/2009 100-101-102 1343 15 26 23 21 NS brn sandy soil
Berm #2 X14SS0470001 6/3/2009 1329 6/9/2009 103-104-105 1412 45 36 30 37 NS brn/tan soil with clay

MARINE RIFLE RANGE (UXO 14)

Berm #2 X14SS0480001 6/3/2009 1426 6/9/2009 106-107-108 1417 53 49 49 50 85.7 X brn/tan soil with clay
Berm #2 X14SS0490001 6/3/2009 1522 6/9/2009 109-110-111 1424 26 38 24 29 NS tan clayey soil
Berm #2 X14SS0500001 6/3/2009 958 6/9/2009 116-117-118 1440 192 215 225 211 NS brn sandy soil
Berm #2 X14SS0510001 6/3/2009 1003 6/9/2009 119-120-121 1445 551 499 584 545 NS brn sandy soil 30 cal bullet
Berm #2 X14SS0520001 6/3/2009 1010 6/9/2009 122-123-124 1450 60 55 80 65 NS brn sandy soil 30 cal bullet
Berm #2 X14SS0530001 6/3/2009 1032 6/9/2009 125-126-127 1459 141 113 89 114 NS brn sandy soil w/ some clay
Berm #2 X14SS0540001 6/3/2009 1039 6/9/2009 128-129-130 1503 376 375 346 366 NS brn sandy soil w/ some clay
Berm #2 X14SS0550001 6/3/2009 1047 6/9/2009 131-132-133 1507 675 702 809 729 NS brn sandy soil w/ some clay
Berm #2 X14SS0560001 6/3/2009 1052 6/9/2009 134-135-136 1522 108 118 117 114 NS brn sandy soil w/ some clay
Berm #2 X14SS0570001 6/3/2009 1058 6/9/2009 137-138-139 1527 223 228 233 228 NS sandy soil and clay
Berm #2 X14SS0580001 6/3/2009 1103 6/9/2009 140-141-142 1530 712 641 630 661 606 X X sandy soil and clay 45 cal bulleMS/MSD - TOC
Berm #2 X14SS0590001 6/3/2009 1247 6/9/2009 144-145-146 1552 139 156 139 145 NS sandy soil and clay
Berm #2 X14SS0600001 6/3/2009 1253 6/9/2009 147-148-149 1557 709 696 736 714 NS sandy soil and clay
Berm #2 X14SS0610001 6/3/2009 1259 6/9/2009 150-151-152 1604 134 137 144 138 NS sandy soil and clay
Berm #2 X14SS0620001 6/3/2009 1303 6/9/2009 153-154-155 1622 294 285 280 286 278 X sandy soil and clay
Berm #2 X14SS0630001 6/3/2009 1307 6/9/2009 156-157-158 1627 157 193 168 173 188 X sandy soil and clay
Berm #2 X14SS0640001 6/3/2009 1313 6/9/2009 159-160-161 1633 507 426 533 489 NS sandy soil and clay
Berm #2 X14SS0650001 6/3/2009 1334 6/9/2009 162-163-164 1642 239 201 233 224 NS sandy soil and clay
Berm #2 X14SS0660001 6/3/2009 1340 6/9/2009 165-166-167 1647 790 651 910 784 NS sandy soil and clay 30 cal bullet (2)
Berm #2 X14SS0670001 6/3/2009 1347 6/9/2009 168-169-170 1651 154 148 187 163 NS sandy soil and clay
Berm #2 X14SS0680001 6/3/2009 1405 6/9/2009 174-175-176 1706 165 160 144 156 NS sandy clay 30 cal bullet
Berm #2 X14SS0690001 6/3/2009 1411 6/9/2009 177-178-179 1710 701 522 615 613 NS sandy clay 30 cal bullet
Berm #2 X14SS0700001 6/3/2009 1417 6/9/2009 171-172-173 1700 651 528 628 602 NS sandy clay
Berm #2 X14SS0710001 6/3/2009 1432 6/10/2009 6-7-8 959 167 166 173 169 NS sandy clay
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Berm #2 X14SS0720001 6/3/2009 1439 6/10/2009 9-10-11 1004 508 408 453 456 283 X clayey soil 30 cal bullet (2)
Berm #2 X14SS0730001 6/3/2009 1446 6/10/2009 12-13-14 1011 596 393 643 544 NS sandy clay
Berm #2 X14SS0740001 6/3/2009 1457 6/10/2009 15-16-17 1038 200 220 240 220 NS clayey soil
Berm #2 X14SS0750001 6/3/2009 1504 6/10/2009 18-19-20 1043 459 485 420 455 NS sandy soil
Berm #2 X14SS0760001 6/3/2009 1509 6/10/2009 21-22-23 1049 144 156 113 138 NS clayey soil
Berm #2 X14SS0770001 6/3/2009 1528 6/10/2009 24-25-26 1055 80 84 72 79 NS clayey soil
Berm #2 X14SS0780001 6/3/2009 1533 6/10/2009 27-28-29 1100 352 429 422 401 NS sandy soil w/ some clay
Berm #2 X14SS0790001 6/3/2009 1540 6/10/2009 30-31-32 1106 256 328 288 291 NS clayey soil
Hillside X14SS0800001 6/4/2009 1022 6/10/2009 33-34-35 1113 373 365 614 451 NS soil w/ clay
Hillside X14SS0810001 6/4/2009 1027 6/10/2009 36-37-38 1117 5267 5050 5135 5151 NS sandy soil
Hillside X14SS0820001 6/4/2009 1034 6/10/2009 39-40-41 1122 2153 2523 2313 2330 NS sandy soil
Hillside X14SS0830001 6/4/2009 1045 6/10/2009 42-43-44 1129 298 397 274 323 NS sandy soil w/ clay
Hillside X14SS0840001 6/4/2009 1055 6/10/2009 45-46-47 1138 8356 8368 10191 8972 NS sandy soil w/ clay
Hillside X14SB0840102 6/16/2009 1110 6/16/2009 124-125-126 1736 348 330 395 358 6620  J X
Hillside X14SB0840102-D 6/16/2009 1110 6/16/2009 124-125-126 1736 348 330 395 358 3590  J X
Hillside X14SS0850001 6/4/2009 1100 6/10/2009 48-49-50 1143 174 178 173 175 NS sandy soil
Hillside X14SS0860001 6/4/2009 1042 6/10/2009 51-52-53 1206 658 597 541 599 NS sandy soil w/ clay
Hillside X14SS0870001 6/4/2009 1250 6/10/2009 54-56-57 1210 242 362 233 279 108 X X clayey soil
Hillside X14SS0880001 6/4/2009 1058 6/10/2009 58-59-60 1221 178 194 191 188 NS sandy soil w/ clay
Hillside X14SS0890001 6/4/2009 1107 6/10/2009 61-62-63 1227 1331 1202 1204 1246 NS sandy soil w/small rocks bullet fragment
Hillside X14SS0900001 6/4/2009 1115 6/10/2009 64-65-66 1231 1292 1093 1175 1187 NS sandy soil w/small rocks
Hillside X14SS0910001 6/4/2009 1122 6/10/2009 67-68-69 1239 593 599 590 594 NS sandy soil w/small rocks
Hillside X14SS0920001 6/4/2009 1110 6/10/2009 70-71-72 1316 637 770 719 709 NS sandy soil w/small rocks
Hillside X14SS0930001 6/4/2009 1120 6/10/2009 73-74-75 1321 272 295 228 265 NS sandy soil w/small rocks
Hillside X14SS0940001 6/4/2009 1130 6/10/2009 76-77-78 1326 345 319 347 337 293 X sandy soil w/small rocks
Hillside X14SS0950001 6/4/2009 1131 6/10/2009 79-80-81 1331 2100 1830 2387 2106 NS sandy soil w/small rocks
Hillside X14SS0960001 6/4/2009 1238 6/10/2009 82-83-84 1335 216 313 207 245 NS sandy soil w/small rocks
Hillside X14SS0970001 6/4/2009 1244 6/10/2009 85-86-87 1339 56 43 50 50 NS sandy soil w/small rocks
Hillside X14SS0980001 6/4/2009 1225 6/10/2009 88-89-90 1346 1362 1082 1573 1339 NS clay with pebbles
Hillside X14SS0990001 6/4/2009 1235 6/10/2009 91-92-93 1351 2785 3312 3987 3361 NS sandy soil
Hillside X14SS1000001 6/4/2009 1242 6/10/2009 94-95-96 1355 24 22 24 23 NS sandy soil
Hillside X14SS1010001 6/4/2009 1252 6/10/2009 97-98-99 1403 11283 11107 11632 11341 NS sandy soil w/ clay & pebbles
Hillside X14SS1020001 6/4/2009 1301 6/10/2009 100-101-102 1408 15825 16791 27018 19878 NS sandy soil w/ clay & pebbles
Hillside X14SB1020102 6/16/2009 1110 6/16/2009 130-131-132 1746 7651 9473 9669 8931 NS bullet fragment
Hillside X14SB1020203 6/17/2009 905 6/17/2009 15-16-17 1247 2584 2258 2363 2402 1220 clayey sand w/ pebbles
Hillside X14SS1030001 6/4/2009 1306 6/10/2009 103-104-105 1413 772 292 299 454 NS sandy soil
Hillside X14SS1040001 6/4/2009 1255 6/10/2009 110-111-112 1425 1557 1893 1556 1669 NS clayey sand
Hillside X14SS1050001 6/4/2009 1305 6/10/2009 113-114-115 1430 856 411 697 655 NS sandy soil w/ clay
Hillside X14SS1060001 6/4/2009 1320 6/10/2009 116-117-118 1435 438 584 450 491 NS sandy soil
Hillside X14SS1070001 6/4/2009 1315 6/10/2009 119-120-121 1444 1877 3229 3089 2732 NS clayey soil
Hillside X14SS1080001 6/4/2009 1323 6/10/2009 122-123-124 1449 57 58 48 54 31.3 X clayey soil
Hillside X14SS1090001 6/4/2009 1332 6/10/2009 125-126-127 1453 3080 3671 2874 3208 NS sandy soil w/ some clay
Hillside X14SS1100001 6/4/2009 1330 6/10/2009 128-129-130 1507 8164 9560 9634 9119 NS sandy soil
Hillside X14SS1110001 6/4/2009 1350 6/10/2009 131-132-133 1515 17023 9290 8295 11536 NS sandy soil
Hillside X14SB1110102 6/16/2009 1125 6/16/2009 127-128-129 1741 1550 2338 1640 1843 2640
Hillside X14SS1120001 6/4/2009 1400 6/10/2009 134-135-136 1518 7630 6321 7378 7110 NS sandy soil
Hillside X14SS1130001 6/4/2009 1350 6/10/2009 138-139-140 1528 13790 5934 9925 9883 NS clayey soil
Hillside X14SS1140001 6/4/2009 1357 6/10/2009 141-142-143 1533 3134 2737 2487 2786 NS clayey soil
Hillside X14SS1150001 6/4/2009 1403 6/10/2009 144-145-146 1538 1886 1440 1560 1629 NS clayey soil
Hillside X14SS1160001 6/4/2009 1420 6/10/2009 147-148-149 1352 656 747 654 686 NS clayey sand
Hillside X14SS1170001 6/4/2009 1435 6/10/2009 150-151-152 1604 687 755 1104 849 618 X X clayey sand
Hillside X14SS1180001 6/4/2009 1445 6/10/2009 153-154-155 1611 623 589 712 641 NS clayey sand
Hillside X14SS1190001 6/4/2009 1421 6/10/2009 156-157-158 1627 460 470 451 460 NS clayey sand
Hillside X14SS1200001 6/4/2009 1428 6/10/2009 159-160-161 1633 281 257 325 288 741  J clayey sand
Hillside X14SS1210001 6/4/2009 1435 6/10/2009 162-163-164 1638 827 669 797 764 NS clayey sand
Hillside X14SS1220001 6/4/2009 1443 6/10/2009 165-166-167 1651 72 80 75 76 NS clayey sand
Hillside X14SS1230001 6/4/2009 1449 6/10/2009 168-169-170 1655 107 115 97 106 NS clayey sand
Hillside X14SS1240001 6/4/2009 1455 6/10/2009 171-172-173 1659 69 73 76 73 NS clayey sand
Hillside X14SS1250001 6/9/2009 1235 6/10/2009 174-175-176 1710 878 864 986 909 NS clayey sand (wet) Discretionary samples based on area where bullets were seen
Hillside X14SS1260001 6/9/2009 1248 6/10/2009 177-178-179 1714 532 501 504 512 476 X clayey sand (wet) Discretionary samples based on area where bullets were seen
Hillside X14SS1270001 6/9/2009 1259 6/10/2009 180-181-182 1726 991 951 1010 984 NS clayey sand (wet) Discretionary samples based on area where bullets were seen
Hillside X14SS1280001 6/9/2009 1310 6/10/2009 183-184-185 1745 2739 3071 2661 2824 NS clayey sand (wet) Discretionary samples based on area where bullets were seen
Hillside X14SS1290001 6/9/2009 1315 6/10/2009 186-187-188 1736 927 1209 1412 1183 NS clayey sand (wet) Discretionary samples based on area where bullets were seen
Hillside X14SS1300001 6/16/2009 950 6/16/2009 142-143-144 1828 31 30 25 29 44.7 step-out on north side
Hillside X14SS1310001 6/16/2009 950 6/16/2009 145-146-147 1832 127 123 116 122 120 step-out on north side
Hillside X14SS1320001 6/16/2009 935 6/16/2009 148-149-150 1836 203 46 80 110 17.9 X step-out on north side
Hillside X14SS1330001 6/16/2009 1040 6/16/2009 151-152-153 1846 41 33 36 37 NS step-out on west side (Roach Road)
Hillside X14SS1340001 6/16/2009 1035 6/16/2009 154-155-156 1850 1032 969 1291 1097 904 X step-out on west side (Roach Road)
Hillside X14SS1350001 6/16/2009 1030 6/16/2009 157-158-159 1855 126 63 51 80 45.1 X step-out on west side (Roach Road)
Hillside X14SS1360001 6/16/2009 1025 6/16/2009 160-161-162 1906 63 39 58 53 NS step-out on west side (Roach Road)
Hillside X14SS1370001 6/16/2009 1025 6/16/2009 163-164-165 1911 48 52 69 56 NS step-out on west side (Roach Road)
Hillside X14SS1380001 6/16/2009 1000 6/16/2009 166-167-168 1915 161 161 160 161 137 X step-out on east side (top of hill)
Hillside X14SS1390001 6/16/2009 1005 6/16/2009 133-134-135 1802 289 307 389 328 280 step-out on east side (top of hill)
Hillside X14SS1400001 6/16/2009 1010 6/16/2009 136-137-138 1806 844 1121 1128 1031 676 step-out on east side (top of hill)
Hillside X14SS1410001 6/16/2009 1015 6/16/2009 139-140-141 1811 303 282 469 351 405 step-out on east side (top of hill)
Hillside X14SS1420001 6/17/2009 910 6/17/2009 18-19-20 1252 20 20 18 19 11.0  B X step-out on east side (on top of hill) brn/org clayey sand
Hillside X14SS1430001 6/17/2009 920 6/17/2009 21-22-23 1256 259 375 235 290 166 X step-out on east side (on top of hill)
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6/1/2009 FBL
Reading #

67 Std = 238
88 Blank (SiO2) = ND (<6)
89 NIST 2709 (low) = 16
90 NIST 2711 (med) = 1097
91 NIST 2710 (high) = 5489

6/2/2009
Reading #

1 Std = 237
2 Blank (SiO2) = ND (<7)
3 NIST 2709 (low) = 18
4 NIST 2711 (med) = 1156
5 NIST 2710 (high) = 5561

6/8/2009
Reading #

1 Std = 238
2 Std = 237

6/9/2009
Reading #

1 Std = 237
2 Blank (SiO2) = ND (<6)
3 NIST 2709 (low) = 20
4 NIST 2711 (med) = 1080
5 NIST 2710 (high) = 5318

Switched battery on XRF between 65 and 67.
66 Std = 241
112 Blank (SiO2) = ND (<6)
113 NIST 2709 (low) = 20
114 NIST 2711 (med) = 1091
115 NIST 2710 (high) = 5324

Switched battery on XRF between 142 and 144.
143 Std = 242
180 Blank (SiO2) = ND (<6)
181 NIST 2709 (low) = 20
182 NIST 2711 (med) = 1080
183 NIST 2710 (high) = 5318

6/10/2009
Reading #

1 Std = 234
2 Blank (SiO2) = ND (<7)
3 NIST 2709 (low) = 26
4 NIST 2711 (med) = 1098

XRF batteries both low..no samples 
analyzed

5 NIST 2710 (high) = 5404
Switched battery on XRF between 54 and 56.

55 Std = 235
106 Blank (SiO2) = ND (<6)
107 NIST 2709 (low) = 20
108 NIST 2711 (med) = 1118
109 NIST 2710 (high) = 5324

Switched battery on XRF between 136 and 138.
189 Std = 245
190 Blank (SiO2) = ND (<6)
191 NIST 2709 (low) = 17
192 NIST 2711 (med) = 1093
193 NIST 2710 (high) = 5243

6/17/2009
Reading #

1 Std = 235
2 Blank (SiO2) = ND (<6)
3 NIST 2709 (low) = 14
4 NIST 2711 (med) = 1107
5 NIST 2710 (high) = 5397
1 Std = 235
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Range X15SS0010001 5/27/2009 1240 5/29/2009 45-46-47 1202 50 48 44 47 NS CT X
Range X15SS0020001 5/27/2009 1248 5/29/2009 48-49-50 1207 51 34 38 41 NS CT X
Range X15SS0030001 5/27/2009 1254 5/29/2009 51-52-53 1215 39 28 24 30 NS X
Range X15SS0040001 5/27/2009 1302 5/29/2009 54-55-56 1223 212 192 162 189 NS
Range X15SS0050001 5/27/2009 1312 5/29/2009 57-58-59 1230 413 350 340 368 252 X
Range X15SB0050102 6/2/2009 801 6/2/2009 21-22-23 1100 13 14 17 15 12.2 X
Range X15SS0060001 5/27/2009 1319 5/29/2009 61-62-63 1242 113 127 117 119 NS
Range X15SS0070001 5/27/2009 1326 5/29/2009 64-65-66 1248 501 458 449 469 220 X
Range X15SB0070102 6/2/2009 800 6/2/2009 30-31-32 1127 82 87 87 85 NS Rerun of possible BBs in sample X15SB0070102 = 92
Range X15SS0080001 5/27/2009 1333 5/29/2009 42-43-44 1151 348 238 271 286 NS
Range X15SS0090001 5/27/2009 1300 5/29/2009 67-68-69 1256 40 39 37 39 NS CT
Range X15SS0100001 5/27/2009 1307 5/29/2009 72-73-74 1410 56 62 32 50 NS CT
Range X15SS0110001 5/27/2009 1315 5/29/2009 75-76-77 1417 142 108 89 113 NS X rerun of X15SS0120001
Range X15SS0120001 5/27/2009 1325 5/29/2009 27-28-29 1049 164 187 247 199 NS 30-31-32 1118 158 196 172 175
Range X15SS0120001RE 5/27/2009 1325 5/29/2009 30-31-32 1118 158 196 172 175 NS
Range X15SS0130001 5/27/2009 1335 5/29/2009 21-22-23 1022 703 1055 758 839 NS rerun of X15SS0130102
Range X15SB0130102 6/2/2009 855 6/2/2009 24-25-26 1107 40 38 32 37 NS 27-28-29 1115 38 43 38 40
Range X15SB0130102RE 6/2/2009 855 6/2/2009 27-28-29 1115 38 43 38 40 NS
Range X15SS0140001 5/27/2009 1410 5/29/2009 78-79-80 1422 63 85 84 77 NS CT
Range X15SS0150001 5/27/2009 1357 5/29/2009 81-82-83 1427 46 48 42 45 NS CT X
Range X15SS0160001 5/27/2009 1350 5/29/2009 84-85-86 1435 50 49 38 46 NS
Range X15SS0170001 5/27/2009 1342 5/29/2009 87-88-89 1439 129 112 77 106 NS
Range X15SS0180001 5/27/2009 1410 5/29/2009 24-25-26 1044 45 43 53 47 32 CT X
Range X15SS0190001 5/27/2009 1400 5/29/2009 90-91-92 1448 38 35 33 35 NS X MS/MSD
Range X15SS0200001 5/27/2009 1350 5/29/2009 93-94-95 1453 68 77 61 69 NS
Range X15SS0210001 5/27/2009 1430 5/29/2009 96-97-98 1506 58 60 58 59 NS CT X
Range X15SS0220001 5/27/2009 1440 5/29/2009 99-100-101 1513 81 83 67 77 NS
Range X15SS0230001 5/27/2009 1446 5/29/2009 39-40-41 1142 119 108 79 102 NS
Range X15SS0240001 5/27/2009 1425 5/29/2009 6-7-8 940 32 30 31 31 NS CT
Range X15SS0250001 5/27/2009 1431 5/29/2009 102-103-104 1548 369 109 105 194 NS
Range X15SS0260001 5/27/2009 1438 5/29/2009 12-13-14 956 62 65 66 64 NS
Range X15SS0270001 5/28/2009 852 5/30/2009 6-7-8 1746 69 50 82 67 NS CT
Range X15SS0280001 5/27/2009 1512 5/29/2009 105-106-107 1555 55 59 53 56 NS CT X
Range X15SS0290001 5/27/2009 1452 5/29/2009 108-109-110 1618 107 91 106 101 NS X
Range X15SS0300001 5/27/2009 1446 5/29/2009 111-112-113 1643 246 150 194 197 NS
Range X15SS0310001 5/28/2009 900 5/30/2009 9-10-11 1749 42 35 27 35 NS CT X
Range X15SS0320001 5/28/2009 855 5/30/2009 12-13-14 1811 51 51 60 54 NS X
Range X15SS0330001 5/27/2009 1510 5/29/2009 117 118 119 1703 203 181 194 193 NS X

OLD SKEET AND TRAP RANGE (UXO 15)

SOIL

Range X15SS0330001 5/27/2009 1510 5/29/2009 117-118-119 1703 203 181 194 193 NS X
Range X15SS0340001 5/28/2009 921 5/30/2009 15-16-17 1415 37 29 37 34 NS CT
Range X15SS0350001 5/28/2009 914 5/30/2009 18-19-20 1835 74 62 73 70 81.6 CT X X
Range X15SS0360001 5/28/2009 907 5/30/2009 21-22-23 1838 33 39 57 43 NS
Range X15SS0370001 5/28/2009 901 5/30/2009 24-25-26 1920 211 239 293 248 203 X
Range X15SS0380001 5/28/2009 920 5/30/2009 27-28-29 1923 34 31 34 33 NS CT X
Range X15SS0390001 5/28/2009 940 5/30/2009 30-31-32 1934 47 50 45 47 NS
Range X15SS0400001 5/28/2009 950 5/30/2009 33-34-35 1938 50 46 46 47 NS
Range X15SS0410001 5/28/2009 1000 5/30/2009 36-37-38 1949 742 842 649 744 NS
Range X15SB0410102 6/2/2009 842 6/2/2009 39-40-41 1157 17 21 16 18 NS
Range X15SS0420001 5/28/2009 1010 5/30/2009 39-40-41 1955 220 239 260 240 NS
Range X15SS0430001 5/28/2009 940 5/30/2009 42-43-44 2008 29 30 25 28 NS
Range X15SS0440001 5/28/2009 949 5/30/2009 45-46-47 2013 19 22 20 20 NS
Range X15SS0450001 5/28/2009 954 5/30/2009 48-49-50 2023 58 55 48 54 NS
Range X15SS0460001 5/28/2009 1001 5/30/2009 51-52-53 2030 186 220 231 212 NS
Range X15SS0470001 5/28/2009 1008 5/30/2009 54-55-56 2043 192 186 210 196 NS
Range X15SS0480001 5/28/2009 1014 5/30/2009 57-58-59 2048 116 173 102 130 NS X
Range X15SS0490001 5/28/2009 934 5/30/2009 60-61-62 2106 137 177 140 151 NS CT X
Range X15SS0500001 5/28/2009 910 5/30/2009 63-64-65 2110 69 61 66 65 NS CT X
Range X15SS0510001 5/27/2009 1419 5/29/2009 9-10-11 951 64 60 81 68 NS CT
Range X15SS0520001 5/27/2009 1415 5/29/2009 36-37-38 1136 102 81 106 96 NS CT X
Range X15SS0530001 5/27/2009 1404 5/29/2009 114-115-116 1654 57 56 62 58 NS CT X
Range X15SS0540001 5/27/2009 1250 5/29/2009 33-34-35 1131 36 35 27 33 NS CT X
Range X15SS0550001 5/27/2009 1230 5/29/2009 18-19-20 1017 40 36 44 40 NS
Range X15SS0560001 5/27/2009 1237 5/29/2009 15-16-17 1004 78 82 96 85 NS
Range X15SS0570001 NS
Range X15SS0580001 NSSAMPLES NOT COLLECTED



SAMPLE
LOCATION

SAMPLE
ID

SAMPLE
DATE

SAMPLE
TIME

XRF
DATE

XRF
READING #

XRF
TIME 1st 2nd 3rd AVG

LAB 
RESULT

FBL
(Metals)

FBL
(PAHs)

FBL
(TOC)

FBL
(NG)

OLD SKEET AND TRAP RANGE (UXO 15)

Range X15SS059C0001 6/1/2009 1407 6/1/2009 44-45-46 1611 57 70 55 61 NS CT
Range X15SS060C0001 6/1/2009 1421 6/1/2009 47-48-49 1616 126 118 144 129 NS CT
Range X15SS0610001 6/2/2009 808 6/2/2009 42-43-44 1251 186 178 213 192 74.7 X
Range X15SS0620001 6/2/2009 826 6/2/2009 45-46-47 1255 167 170 143 160 NS
Range X15SS0630001 6/2/2009 820 6/2/2009 48-49-50 1313 278 193 345 272 NS
Range X15SS0640001 6/2/2009 814 6/2/2009 51-52-53 1318 1413 1065 1230 1236 940 X MS/MSD
Range X15SB0640102 6/2/2009 1448 6/2/2009 88-89-90 1602 18 13 16 16 NS
Range X15SS0650001 6/2/2009 835 6/2/2009 54-55-56 1331 70 70 71 70 NS
Range X15SS0660001 6/2/2009 825 6/2/2009 57-58-59 1335 146 107 102 118 33.3 X
Range X15SS0670001 6/2/2009 815 6/2/2009 60-61-62 1352 99 93 69 87 NS
Range X15SS0680001 6/2/2009 845 6/2/2009 63-64-65 1356 184 172 221 192 423 X
Range X15SS0690001 6/2/2009 910 6/2/2009 66-67-68 1409 60 102 65 76 NS
Range X15SS0700001 6/2/2009 905 6/2/2009 69-70-71 1417 1497 473 460 810 754 X
Range X15SB0700102 6/2/2009 1442 6/2/2009 94-95-96 1622 61 50 46 52 NS
Range X15SS0710001 6/2/2009 920 6/2/2009 72-73-74 1440 406 382 350 379 282 X FD FD06030901
Range X15SS0710001-D 6/2/2009 920 6/2/2009 72-73-74 1440 406 382 350 379 187 X
Range X15SS0720001 6/2/2009 901 6/2/2009 75-76-77 1445 343 323 356 341 658 X
Range X15SS0730001 6/2/2009 847 6/2/2009 78-80-81 1522 535 471 464 490 335 X
Range X15SS0740001 6/2/2009 853 6/2/2009 82-83-84 1537 1217 1259 1305 1260 NS
Range X15SS0750001 6/2/2009 858 6/2/2009 85-86-87 1553 122 163 106 130 NS
Range X15SS0760001 6/2/2009 1430 6/2/2009 91-92-93 1608 482 513 663 553 238 X
Range X15SS077C0001 6/9/2009 1100 6/11/2009 6-7-8 1108 66 72 65 68 66.7 X X
Range X15SS078C0001 6/9/2009 1030 6/11/2009 9-10-11 1113 69 87 88 81 77.2 X X

18 18 2 2
FBL

Reading # 5/30/2009
1 Std = 234 CT = Clay Targets
2 Blank (SiO2) = ND (<10) CP= Clay Pigeons
3 NIST 2709 (low) = ND (<14)
4 NIST 2711 (med) = 1127
5 NIST 2710 (high) = 5446
60 Std = 237
70 aborted std..no clip
71 Std = 241
120 Blank (SiO2) = ND (<7)
121 NIST 2709 (low) = 21
122 NIST 2711 (med) = 1082
123 NIST 2710 (high) = 5334

5/31/2009
1 Std = 237

TOTALS TO THE LAB

Not Used

1 Std = 237
2 Blank (SiO2) = ND (<7)
3 NIST 2709 (low) = 12
4 NIST 2711 (med) = 1092
5 NIST 2710 (high) = 5284

6/2/2009
34 Std = 241 Battery replaced after run 32
35 Blank (SiO2) = ND (<6)
36 NIST 2709 (low) = 13
37 NIST 2711 (med) = 1088
38 NIST 2710 (high) = 5564
79 Std = 245 Battery replaced after run 78
97 Blank (SiO2) = ND (<7)
98 NIST 2709 (low) = 23
99 NIST 2711 (med) = 1076
100 NIST 2710 (high) = 5442



SAMPLE
LOCATION

SAMPLE
ID

SAMPLE
DATE

SAMPLE
TIME

XRF
DATE

XRF
READING #

XRF
TIME 1st 2nd 3rd AVG

LAB 
RESULT

FBL
(Metals)

FBL
(PAHs)

FBL
(TOC)

FBL
(NG)

OLD SKEET AND TRAP RANGE (UXO 15)

Shoreline X15SD0010006 6/1/2009 853 6/1/2009 6-7-8 1031 8 31 13 17 NS
Shoreline X15SD0020006 6/1/2009 855 6/1/2009 9-10-11 1035 16 ND 9 8 NS
Shoreline X15SD0030006 6/1/2009 900 6/1/2009 12-13-14-15 1109 462 83 10 185 20 X X X
Shoreline X15SD0040006 6/1/2009 905 6/1/2009 18-19-20 1130 ND 11 10 7 NS
Shoreline X15SD0050006 6/1/2009 912 6/1/2009 22-23-24 1221 30 32 27 30 8 X X
Shoreline X15SD0060006 6/1/2009 918 6/1/2009 26-27-28 1301 ND ND 10 3 NS
Shoreline X15SD0070006 6/1/2009 923 6/1/2009 29-30-31 1308 28 24 29 27 NS
Shoreline X15SD0080006 6/1/2009 929 6/1/2009 32-33-34 1356 10 10 10 10 NS
Shoreline X15SD0090006 6/1/2009 935 6/1/2009 35-36-37 1400 12 13 17 14 NS Analyzed X15SD005 a 4th time by mistake = 38
Open Water X15SD0100006 6/10/2009 920 6/11/2009 12-13-14 1139 14 22 17 18 NS PD
Open Water X15SD0110006 6/10/2009 945 6/11/2009 18-19-20 1207 ND ND 13 4 NS PD
Open Water X15SD0120006 6/10/2009 1045 6/11/2009 15-16-17 1159 15 17 15 16 NS PD
Open Water X15SD0130006 6/10/2009 1050 6/13/2009 6-7-8 1314 20 15 11 15 14 X HA
Open Water X15SD0140006 6/10/2009 1005 6/13/2009 9-10-11 1321 15 10 11 12 NS PD
Open Water X15SD0150006 6/10/2009 1101 6/13/2009 12-13-14 1324 ND ND 8 3 NS HA
Open Water X15SD0160006 6/10/2009 1105 6/13/2009 15-16-17 1343 10 ND 14 8 NS HA
Open Water X15SD0170006 6/10/2009 1110 6/13/2009 18-19-20 1351 10 13 11 11 NS HA
Open Water X15SD0180006 6/10/2009 1115 6/13/2009 21-22-23 1358 11 9 ND 7 7 X HA
Open Water X15SD0190006 6/10/2009 1120 6/13/2009 36-37-38 1524 10 ND ND 3 NS HA
Open Water X15SD0200006 6/10/2009 1132 6/13/2009 39-40-41 1530 ND 11 11 7 NS PD
Open Water X15SD0210006 6/10/2009 1149 6/13/2009 42-43-44 1534 9 ND 9 6 NS PD
Open Water X15SD0220006 6/10/2009 1504 6/13/2009 45-46-47 1554 18 31 12 20 NS PD
Open Water X15SD0230006 6/10/2009 1252 6/13/2009 48-49-50 1601 11 12 10 11 8 X X X HA
Open Water X15SD0240006 6/10/2009 1258 6/13/2009 51-52-53 1607 12 12 12 12 NS HA
Open Water X15SD0250006 6/10/2009 1310 6/13/2009 54-55-56 1626 8 11 13 11 NS HA
Open Water X15SD0260006 6/10/2009 1458 6/13/2009 57-58-59 1633 11 14 12 12 NS PD
Open Water X15SD0270006 6/10/2009 1454 6/13/2009 60-61-62 1638 ND ND ND 0 NS PD
Open Water X15SD0280006 6/10/2009 1418 6/14/2009 0 NS PD
Open Water X15SD0290006 6/10/2009 1405 6/14/2009 0 NS PD
Open Water X15SD0300006 6/10/2009 1355 6/14/2009 0 37 PD
Open Water X15SD0310006 6/10/2009 1340 6/14/2009 0 NS PD
Open Water X15SD0320006 6/10/2009 1327 6/14/2009 0 NS PD
Open Water X15SD0330006 6/10/2009 1517 6/14/2009 0 5.0  B HA
Open Water X15SD0340006 6/10/2009 1318 6/14/2009 0 NS HA

7 3 2 0
HA = hand auger
PD = ponar dredge

X15SD003: Re-analyze (#15) portion of the baggie showing high 
lead = 2686.  Pulled out what appeared to be 3 small lead shot and 
ran them through XRF = 72,638 (#16).  Re-analyzed the portion of 
baggie with lead shot removed = 14 (#17).

TOTALS TO THE LAB

SEDIMENT

Reading # 6/1/2001
1 Std = 233
2 Blank (SiO2) = ND (<6)
3 NIST 2709 (low) = 17
4 NIST 2711 (med) = 1104
5 NIST 2710 (high) = 5620
21 Std = 236

6/11/2009
1 Std = 235
2 Blank (SiO2) = ND (<7)
3 NIST 2709 (low) = 15
4 NIST 2711 (med) = 1087
5 NIST 2710 (high) = 5413
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DATE
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TIME
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XRF
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XRF
TIME 1st 2nd 3rd AVG

LAB 
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(Metals)

FBL
(TOC)

FBL
(NG)

X25SS0010001 6/15/2009 1140 6/16/2009 6-7-8 1218 ND ND ND 0 6.3 X brn/org rocky soil
X25SS0020001 6/15/2009 1220 6/16/2009 9-10-11 1223 16 11 11 13 NS brn/org rocky soil
X25SS0030001 6/15/2009 1240 6/16/2009 12-13-14 1229 10 15 ND 8 NS brn/org rocky soil
X25SS0040001 6/15/2009 1300 6/16/2009 15-16-17 1246 24 33 32 30 19.5 X brn rocky soil
X25SS0050001 6/15/2009 1315 6/16/2009 18-19-20 1250 17 23 26 22 NS brn rocky soil
X25SS0060001 6/15/2009 1335 6/16/2009 21-22-23 1301 13 12 ND 8 NS X org rocky clay
X25SS0070001 6/15/2009 1345 6/16/2009 24-25-26 1313 38 31 27 32 43.5 X dark organic soil

X25SS0070001-D 6/15/2009 1345 6/16/2009 24-25-26 1313 38 31 27 32 34.5 X
X25SS0080001 6/15/2009 1535 6/16/2009 27-28-29 1319 93 87 104 95 91.4 X brn soil
X25SS0090001 6/15/2009 1215 6/16/2009 30-31-32 1323 12 13 12 12 NS org clay
X25SS0100001 6/15/2009 1405 6/16/2009 33-34-35 1345 140 173 163 159 84.0  J X brn/org rocky soil w/ clay
X25SS0110001 6/15/2009 1230 6/16/2009 36-37-38 1349 37 36 50 41 NS brn/org rocky soil w/ clay
X25SS0120001 6/15/2009 1245 6/16/2009 39-40-41 1355 17 24 24 22 NS brn/org rocky soil w/ clay
X25SS0130001 6/15/2009 1305 6/16/2009 42-43-44 1401 24 ND 13 12 19.8  J X X brn sandy soil
X25SS0140001 6/15/2009 1325 6/16/2009 45-46-47 1405 10 13 10 11 NS brn sandy soil
X25SS0150001 6/15/2009 1340 6/16/2009 48-49-50 1411 48 31 30 36 NS org rocky clay
X25SS0160001 6/15/2009 1155 6/16/2009 51-52-53 1427 74 57 63 65 88.6 X brn/org rocky soil w/ clay
X25SS0170001 6/15/2009 1155 6/16/2009 54-55-56 1431 84 73 78 78 NS brn/org rocky soil w/ clay
X25SS0180001 6/15/2009 1255 6/16/2009 57-58-59 1438 1990 1549 1490 1676 529 X brn/org rocky soil w/ clay
X25SS0190001 6/15/2009 1255 6/16/2009 60-61-62 1448 2722 2713 2890 2775 1060 X X brn/org sandy soil
X25SS0200001 6/15/2009 1313 6/16/2009 63-64-65 1452 3681 4329 3621 3877 3450 X brn/org clayey soil
X25SS0210001 6/15/2009 1327 6/16/2009 66-67-68 1458 180 186 167 178 131 X brn sandy soil

X25SS0210001-D 6/15/2009 1327 6/16/2009 66-67-68 1458 180 186 167 178 127 X
X25SS0220001 6/15/2009 1325 6/16/2009 69-70-71 1517 58 62 60 60 62.6 X brn/org sandy soil
X25SS0230001 6/15/2009 1310 6/16/2009 72-73-74 1522 505 601 509 538 546 X brn/org sandy soil
X25SS0240001 6/15/2009 1250 6/16/2009 75-76-77 1527 688 911 908 836 522 X brn sandy soil
X25SS0250001 6/15/2009 1230 6/16/2009 78-79-80 1540 46 43 55 48 34.2 X org clayey soil
X25SS0260001 6/15/2009 1200 6/16/2009 84-85-86 1549 33 42 35 37 NS org clay
X25SS0270001 6/15/2009 1205 6/16/2009 81-82-83 1545 10 17 16 14 NS org sandy soil
X25SS0280001 6/15/2009 1208 6/16/2009 87-89-90 1604 25 30 21 25 17.9 X org sandy soil
X25SS0290001 6/15/2009 1220 6/16/2009 91-92-93 1614 42 61 41 48 NS brn clayey soil
X25SS0300001 6/15/2009 1245 6/16/2009 94 95 96 1618 62 72 60 65 50 3 X brn clayey soil

ROACH ROAD RIFLE RANGE (UXO 25)

X25SS0300001 6/15/2009 1245 6/16/2009 94-95-96 1618 62 72 60 65 50.3 X brn clayey soil
X25SS0310001 6/15/2009 1305 6/16/2009 97-98-99 1626 144 167 1384 565 142 X brn sandy soil
X25SS0320001 6/15/2009 1355 6/16/2009 100-101-102 1630 44 47 56 49 60.2 X X brn sandy soil
X25SS0330001 6/15/2009 1320 6/16/2009 103-104-105 1635 40 43 38 40 31.1 X brn sandy soil

X25SS034C0001 6/15/2009 1500 0 9.4 X X
23 4 1

FBL
6/16/2009

1 Std = 240
2 Blank (SiO2) = ND (<7)
3 NIST 2709 (low) = 12
4 NIST 2711 (med) = 1090
5 NIST 2710 (high) = 5304
88 Std = 239 switched to ac power between 87 and 89
169 Blank (SiO2) = ND (<7)
170 NIST 2709 (low) = 23
171 NIST 2711 (med) = 1085
172 NIST 2710 (high) = 5232

TOTALS TO THE LAB
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Transect line X16SS0010001 6/13/2009 1055 6/13/2009 63-64-65 1653 20 18 21 20 NS
Transect line X16SS0020001 6/13/2009 1105 6/13/2009 66-67-68 1657 16 20 13 16 NS X minor CP Brn soil
Transect line X16SS0030001 6/13/2009 1110 6/13/2009 69-70-71 1701 24 10 17 17 13.5 X Brn soil
Transect line (tree) X16SS0040001 6/13/2009 1120 6/13/2009 73-74-75 1732 86 78 63 76 NS Brn soil
Transect line X16SS0050001 6/13/2009 1105 6/13/2009 76-77-78 1737 21 16 24 20 NS minor CP Brn soil
Transect line X16SS0060001 6/13/2009 1115 6/13/2009 79-80-81 1743 20 15 13 16 NS CP Brn soil
Transect line X16SS0070001 6/13/2009 1125 6/13/2009 82-83-84 1748 61 101 64 75 NS Brn soil
Transect line (tree) X16SS0080001 6/13/2009 1140 6/13/2009 85-86-87 1752 854 1066 1006 975 616 X X X minor CP clayey soil Near drainage ditch in NW corner
Transect line X16SS0090001 6/13/2009 1130 6/13/2009 88-89-90 1756 19 19 21 20 NS X cp clayey soil
Transect line X16SS0100001 6/13/2009 1145 6/13/2009 91-92-93 1811 42 55 45 47 NS cp brn soil some clay
Transect line X16SS0110001 6/13/2009 1150 6/13/2009 94-95-96 1815 40 36 54 43 NS brn soil
Transect line (tree) X16SS0120001 6/13/2009 1200 6/13/2009 97-98-99 1821 140 166 248 185 NS clayey soil
Transect line X16SS0130001 6/13/2009 1315 6/13/2009 100-101-102 1830 25 31 28 28 38.8 X X X clayey soil
Transect line X16SS0140001 6/13/2009 1305 6/13/2009 103-104-105 1834 25 22 19 22 NS X sandy soil w/ some clay
Transect line X16SS0150001 6/13/2009 1255 6/13/2009 106-107-108- 1840 25 24 23 24 NS sandy soil w/ some clay
Transect line (tree) X16SS0160001 6/13/2009 1230 6/13/2009 109-110-111 1852 92 97 62 84 NS sandy soil w/ some clay
Transect line (tree) X16SS0170001 6/13/2009 1245 6/13/2009 112-113-114 1857 53 52 68 58 51.4 X sandy soil w/ some clay
Transect line X16SS0180001 6/13/2009 1255 6/13/2009 115-116-117 1901 25 23 25 24 NS sandy soil w/ some clay
Transect line X16SS0190001 6/13/2009 1250 6/13/2009 118-119-120 1909 25 18 23 22 NS X cp sandy soil
Transect line X16SS0200001 6/13/2009 1255 6/13/2009 121-122-123 1913 47 59 68 58 51.9 X cp sandy soil w/ some clay
Transect line (tree) X16SS0210001 6/13/2009 1305 6/13/2009 124-125-126 1917 140 101 77 106 NS sandy soil w/ some clay
Transect line X16SS0220001 6/13/2009 1315 6/13/2009 127-128-129 1931 25 25 25 25 NS cp sandy soil
Transect line X16SS0230001 6/13/2009 1325 6/13/2009 130-131-132 1936 32 27 23 27 NS cp sandy soil
Transect line (tree) X16SS0240001 6/13/2009 1340 6/13/2009 133-134-135 1940 30 18 21 23 NS cp sandy soil
Transect line (tree) X16SS0250001 6/13/2009 1345 6/14/2009 18-19-20 928 162 168 137 156 159  J X sandy soil
Transect line X16SS0260001 6/13/2009 1325 6/14/2009 21-22-23 932 23 20 19 21 NS X cp/shotgunsandy soil
Transect line X16SS0270001 6/13/2009 1335 6/14/2009 24-25-26 940 22 23 21 22 NS sandy soil
Transect line X16SS0280001 6/13/2009 1350 6/14/2009 27-28-29 945 10 14 18 14 NS sandy soil
Transect line (tree) X16SS0290001 6/13/2009 1400 6/14/2009 30-31-32 953 176 96 106 126 NS sandy soil
Transect line X16SS0300001 6/13/2009 1355 6/14/2009 33-34-35 957 26 24 22 24 NS cp/shotgunsandy soil
Transect line X16SS0310001 6/13/2009 1400 6/14/2009 36-37-38 1008 206 226 211 214 NS X sandy soil w/ some clay
Transect line X16SS0320001 6/13/2009 1425 6/14/2009 39-40-41 1012 28 27 25 27 13.9 X cp sandy soil
Transect line X16SS0320001-D 6/13/2009 1425 6/14/2009 39-40-41 1012 28 27 25 27 13 X
Transect line X16SS0330001 6/13/2009 1435 6/14/2009 42-43-44 1016 ND 19 16 12 NS sandy soil
Transect line X16SS0340001 6/13/2009 1425 6/14/2009 45-46-47 1023 21 19 16 19 NS X sandy soil
Transect line X16SS0350001 6/13/2009 1435 6/14/2009 48-49-50 1028 14 11 18 14 NS cp sandy soil w/ some clay
Transect line X16SS0360001 6/13/2009 1440 6/14/2009 51-52-53 1033 51 33 40 41 NS cp sandy soil w/ some clay
Transect line X16SS0370001 6/13/2009 1450 6/14/2009 54-55-56 1049 78 68 66 71 NS sandy soil
Transect line X16SS0380001 6/13/2009 1445 6/14/2009 57-58-59 1207 28 26 25 26 NS cp sandy soil
Transect line X16SS0390001 6/13/2009 1450 6/14/2009 60-61-62 1218 19 25 18 21 NS sandy soil

RUM POINT SKEET RANGE (UXO 16)

Transect line X16SS0390001 6/13/2009 1450 6/14/2009 60 61 62 1218 19 25 18 21 NS sandy soil
Transect line X16SS0400001 6/13/2009 1500 6/14/2009 63-64-65 1223 42 52 57 50 NS X sandy soil
Transect line X16SS0410001 6/13/2009 1510 6/14/2009 66-67-68 1228 40 32 29 34 NS sandy soil
Transect line X16SS0420001 6/13/2009 1515 6/14/2009 69-70-71 1232 39 53 111 68 12.1 X X X sandy soil
Transect line X16SS0430001 6/13/2009 1525 6/14/2009 72-73-74 1237 35 42 39 39 NS sandy soil w/ some clay
Transect line X16SS0440001 6/13/2009 1500 6/14/2009 75-76-77 1241 48 24 24 32 NS sandy soil
Transect line X16SS0450001 6/13/2009 1505 6/14/2009 78-79-80 1247 26 27 28 27 NS sandy soil w/ some clay
Transect line X16SS0460001 6/13/2009 1525 6/14/2009 85-86-87 1332 23 23 21 22 NS X sandy soil w/ some clay
Transect line X16SS0470001 6/13/2009 1530 6/14/2009 88-89-90 1338 40 28 29 32 NS sandy soil w/ some clay
Transect line X16SS0480001 6/13/2009 1540 6/14/2009 91-92-93 1402 95 85 104 95 NS sandy soil w/ some clay
Transect line X16SS0490001 6/13/2009 1540 6/14/2009 94-95-96 1409 51 53 88 64 NS clayey soil
Transect line X16SS0500001 6/13/2009 1550 6/14/2009 97-98-99 1416 44 38 29 37 NS sandy soil w/ some clay
Transect line X16SS0510001 6/13/2009 1555 6/14/2009 100-101-102 1426 23 19 24 22 NS X sandy soil w/ some clay
Transect line X16SS0520001 6/14/2009 845 6/14/2009 103-104-105 1433 27 24 42 31 NS sandy soil w/ some clay
Transect line X16SS0530001 6/14/2009 855 6/14/2009 106-107-108 1444 35 37 38 37 NS sandy soil w/ some clay
Transect line X16SS0540001 6/14/2009 900 6/14/2009 109-110-111 1455 255 147 183 195 35 X clayey soil
Transect line X16SS0550001 6/14/2009 910 6/14/2009 112-113-114 1459 56 50 39 48 NS sandy soil w/ some clay
Transect line X16SS0560001 6/14/2009 845 6/14/2009 115-116-117 1507 44 54 51 50 NS X cp clayey soil
Transect line X16SS0570001 6/14/2009 855 6/14/2009 124-125-126 1551 23 33 21 26 22.3 X X clay
Transect line X16SS0580001 6/14/2009 900 6/14/2009 127-128-129 1613 52 36 41 43 NS clayey soil
Transect line X16SS0590001 6/14/2009 910 6/14/2009 130-131-132 1619 37 32 23 31 NS clayey soil
Transect line X16SS0600001 6/14/2009 920 6/14/2009 133-134-135 1627 27 23 19 23 NS clayey soil
Transect line X16SS0610001 6/14/2009 930 6/14/2009 136-137-138 1632 42 69 339 150 23.5 X clay #139 rerun = 239
Transect line X16SS0620001 6/14/2009 925 6/14/2009 140-141-142 1639 26 17 24 22 NS X cp sandy soil w/ some clay
Transect line X16SS0630001 6/14/2009 930 6/14/2009 143-144-145 1655 22 20 17 20 NS clay
Transect line X16SS0640001 6/14/2009 940 6/14/2009 146-147-148 1659 18 14 23 18 NS sandy soil w/ some clay
Transect line X16SS0650001 6/14/2009 950 6/14/2009 149-151-152 1724 68 90 90 83 NS clay mixed with mulch
Transect line X16SS0660001 6/14/2009 1000 6/14/2009 153-154-155 1733 30 25 39 31 NS clayey soil
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RUM POINT SKEET RANGE (UXO 16)

Transect line X16SS0670001 6/14/2009 1005 6/14/2009 156-157-158 1737 57 75 50 61 NS clay
X16SS0680001 NS

Front of firing area X16SS0690001 6/14/2009 1045 6/14/2009 159-160-161 1751 66 95 73 78 NS sandy soil w/ some clay
Front of firing area X16SS0700001 6/14/2009 1050 6/14/2009 162-163-164 1803 31 24 30 28 NS cp clayey soil
Front of firing area X16SS0710001 6/14/2009 1100 6/14/2009 165-166-167 1814 29 21 23 24 NS X cp clayey soil
Front of firing area X16SS0720001 6/14/2009 1030 6/14/2009 168-169-170 1819 20 15 19 18 NS cp clayey soil
Front of firing area X16SS0730001 6/14/2009 1040 6/14/2009 171-172-173 1832 29 62 37 43 40.1 X X X sandy soil w/ some clay
Front of firing area X16SS0740001 6/14/2009 1025 6/14/2009 174-175-176 1836 130 18 28 59 NS cp sandy soil w/ some clay
Front of firing area X16SS0750001 6/14/2009 1030 6/14/2009 177-178-179 1840 21 24 26 24 NS sandy soil w/ some clay
Front of firing area X16SS0760001 6/14/2009 955 6/14/2009 180-181-182 1853 25 29 32 29 NS X cp sandy soil w/ some clay MS/MSD - PAHs
Front of firing area X16SS0770001 6/14/2009 1005 6/14/2009 183-184-185 1859 10 16 19 15 NS cp sandy soil w/ some clay
Front of firing area X16SS0780001 6/14/2009 1015 6/14/2009 186-187-188 1904 18 18 14 17 NS X cp sandy soil w/ some clay
Transect line X16SS0790001 6/14/2009 1055 6/14/2009 81-82-83 1315 303 251 246 267 267 X Step out of clayey drainage
Firing Points X16SS080C0001 6/14/2009 1245 6/14/2009 118-119-120 1514 23 22 18 21 9.1 X X X sandy soil w/ some clay
Firing Points X16SS081C0001 6/14/2009 1315 6/14/2009 121-122-123 1523 75 77 68 73 48.7 X X X sandy soil w/ some clay
Transect line X16SS0820001 6/16/2009 1330 6/16/2009 106-107-108 1647 146 131 129 135 NS step-out 50' from 012
Transect line X16SS0830001 6/16/2009 1345 6/16/2009 109-110-111 1652 347 393 481 407 NS step-out 50' from 021
Transect line X16SS0840001 6/16/2009 1325 6/16/2009 112-113-114 1656 382 394 451 409 NS step-out 50' from 025
Transect line X16SS0850001 6/16/2009 1325 6/16/2009 115-116-117 1713 141 142 195 159 NS step-out 50' from 029
Transect line X16SS0860001 6/16/2009 1330 6/16/2009 118-119-120 1717 78 119 65 87 NS step-out 50' from 043
Transect line X16SS0870001 6/16/2009 1350 6/16/2009 121-122-123 1722 624 253 248 375 90.2 X step-out 50' from 061
Transect line X16SS0880001 6/17/2009 1005 6/17/2009 6-7-8 1123 64 97 76 79 NS step-out 50' from 083 org/brn clayey soil
Transect line X16SS0890001 6/17/2009 1015 6/17/2009 9-10-11 1128 150 92 128 123 NS step-out 50' from 084 org/brn clayey soil
Transect line X16SS0900001 6/17/2009 1020 6/17/2009 12-13-14 1114 257 298 227 261 38.8 step-out 50' from 085 org/brn clayey soil
Transect line X16SS0900001-D 6/17/2009 1020 6/17/2009 12-13-14 1114 257 298 227 261 338  J
Outer band X16SS0910001 6/17/2009 1530 6/17/2009 25-26-27 1641 18 26 16 20 12.6 Outermost band brn sandy soil
Outer band X16SS0920001 6/17/2009 1515 6/17/2009 28-29-30 1648 18 17 17 17 143 Outermost band brn sandy soil
Outer band X16SS0930001 6/17/2009 1500 6/17/2009 31-32-33 1654 15 17 16 16 14.7 Outermost band brn sandy soil
Outer band X16SS0940001 6/17/2009 1440 6/17/2009 34-35-36 1704 11 18 9 13 6.7 Outermost band brn sandy soil
Outer band X16SS0950001 6/17/2009 1440 6/17/2009 37-38-39 1711 24 22 31 26 19.2 Outermost band brn sandy soil

25 21 4 2
FBL

6/13/2009
1 Std = 238 CT = Clay Targets
2 Blank (SiO2) = ND (<6) CP= Clay Pigeons
3 NIST 2709 (low) = 18
4 NIST 2711 (med) = 1115
5 NIST 2710 (high) = 5451

Switched battery on XRF between 71 and 73.
72 Std = 240

TOTALS TO THE LAB

SAMPLE NOT COLLECTED

72 Std = 240
136 Blank (SiO2) = ND (<6)
137 NIST 2709 (low) = 16
138 NIST 2711 (med) = 1058
139 NIST 2710 (high) = 5403

6/14/2009
1 Std = 233

Std = 235 2-8 tests kept aborting. Restarted programs.
9 Blank (SiO2) = ND (<6)
10 NIST 2709 (low) = 10
11 NIST 2711 (med) = 1077
12 NIST 2710 (high) = 5323
13 Std = 237 Replaced kapton window
14 Blank (SiO2) = ND (<6)
15 NIST 2709 (low) = 10
16 NIST 2711 (med) = 1102
17 NIST 2710 (high) = 5118
84 Std = 238 Battery replaced after run 83
150 Std = 243 On AC power



APPENDIX B 
 

SITE PHOTOS 



Bullets found at Marine Rifle Range Hillside
1



DPT at Small Arms Range1



DPT at Small Arms Range2



Lead Shot from Skeet Range



Marine Rifle Range Sample Location



Rum Point Skeet Range



Roach Road Rifle Range Sample Location



APPENDIX C 
 

ANALYTICAL RESULTS (LAB EDD)



UXO 14 Soil Appendix (Part 1)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11 57 667 43 333 22 333 20 15 18 667 15 667 19 667 11 667

N N N N N N N N N
SS SS SS SSS SS SS SS SS

FT FFT FT FT FT FT FT FT
1 1 1 1 1 1 1 1 1

0 0 0 00 0 0 0 0
SO SOSO SO SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NOR
NM NM NM NNM NM NM NM NM

20090602 200920090601 20090601 20090601 20090601 20090601 20090602 20090602
X14SS0100001 X14SS0110001 X14SS0120001 X14SS0130001 X14SS0140001 X14SS0150001 X14SS0160001 X14SS0170001 X14SS0

X14SB015 X14SB016 X14SB017 X14S

PALs

X14SB010 X14SB011 X14SB012 X14SB013 X14SB014

LEAD 11 57.667 43.333 22.333 20 15 18.667 15.667 19.667 11.667
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA



UXO 14 Soil Appendix (Part 1)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11

PALs

0.12 L
4.2
9.2
9.6
1.8 B

29.8

16 18 333 22 667 28 667 16 42 62 174

N NN N N N N NN
SS SS SS SS SS SSS SS SS

FT FT FT FTT FT FT FT FT
1 11 1 1 1 1 11

0 0 0 0 0 00 0 0
SO SO SO SOO SO SO SO SO

NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMALRMAL
NM NM NM NM NM NMM NM NM

20090602 20090602 20090602 200906020602 20090602 20090602 20090602 20090602
X14SS0250001 X14SS0260001X14SS0190001 X14SS0200001 X14SS0210001 X14SS0220001 X14SS0230001 X14SS02400010180001

X14SB021 X14SB022 X14SB023 X14SB024 X14SB025 X14SB026B018 X14SB019 X14SB020

LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

16 18.333 22.667 28.667 16 42 62 174

20 K

4.8

15000

84



UXO 14 Soil Appendix (Part 1)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11

PALs

0.1 L 0.14
2.4 2.9
24.4 107
75.1 543
2.2 B 9.1

20.4 33.3

24 88 324 53 333 69 667 148 333 53 667 233 667 540 333

N N N N NN N N N
SS SS SSS SS SS SS SS SS

FFT FT FT FT FT FTFT FT
1 1 1 1 11 1 1 1

0 0 00 0 0 0 0 0
SSO SO SO SO SO SOSO SO

NORMAL NORMAL NORMAL NORMAL NORNORMAL NORMAL NORMAL NORMAL
NM NM NNM NM NM NM NM NM

200920090602 20090602 20090602 20090602 20090602 2009060220090602 20090602
X14SS0310001 X14SS0320001 X14SS0330001 X14SS0340001 X14SS0X14SS0270001 X14SS0280001 X14SS0290001 X14SS0300001

X14SB033 X14SB034 X14SX14SB027 X14SB028 X14SB029 X14SB030 X14SB031 X14SB032

LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

24 88 324 53.333 69.667 148.333 53.667 233.667 540.333

86 85



UXO 14 Soil Appendix (Part 1)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11

PALs

L 0.16 L 0.13 L
1.8 1.3
41 76.5
111 373
2.9 B 4.1

23.3 18.6

117 106 333 403 333 128 333 201 667 317 667 84 667 389

NN N N N N NN N
SS SS SS SS SSS SS SS SS

FT FT FTT FT FT FT FT FT
11 1 1 1 1 11 1

0 0 0 0 00 0 0 0
SO SO SOO SO SO SO SO SO

NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMALRMAL NORMAL
NM NM NM NM NMM NM NM NM

20090602 20090602 200906020602 20090602 20090602 20090602 20090602 20090602
X14SS0430001X14SS0370001 X14SS0380001 X14SS0390001 X14SS0400001 X14SS0410001 X14SS04200010350001 X14SS0360001

X14SB039 X14SB040 X14SB041 X14SB042 X14SB043B035 X14SB036 X14SB037 X14SB038

LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

117 106.333 403.333 128.333 201.667 317.667 84.667 389

84 86



UXO 14 Soil Appendix (Part 1)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11

PALs

330 34 667

N N
SSSS

FT FT
1 1

00
SO SO

NORMAL NORMAL
NMNM

20090602 20090603
X14SS0440001 X14SS0450001

X14SB045X14SB044

LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

330 34.667



UXO 14 Soil Appendix (Part 1)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27 0.14 L
ARSENIC 0.39 2.7
COPPER 100 14.6
LEAD 11 85.7
TIN 0.89 2 B
ZINC 46 33.1
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11 21 333 37 50 333 29 333 210 667 544 667 65 114 333 365 667

N N N N N N N N N
SS SS SS SS SS SS SS SS S
FT FT FT FT FT FT FT FT F
1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0

SO SO SO SO SO SO SO SO SO
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NOR

NM NM NM NM NM NM NM NM N
20090603 20090603 20090603 20090603 20090603 20090603 20090603 20090603 2009

X14SS0520001 X14SS0530001 X14SS0X14SS0460001 X14SS0470001 X14SS0480001 X14SS0490001 X14SS0500001 X14SS0510001
X14SB046 X14SB047 X14SB048 X14SB049 X14SB050 X14SB051 X14SB052 X14SB053

PALs

X14S

LEAD 11 21.333 37 50.333 29.333 210.667 544.667 65 114.333 365.667
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 71



UXO 14 Soil Appendix (Part 1)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11

PALs

0.15 L 0.17 L
1.6 3.1

88.6 29.7
606 278
10.1 2 B
18.2 35.2

728 667 114 333 228 661 144 667 713 667 138 333 286 333

N NN N N N N NN
SS SSSS SS SS SS SS SSS
FT FTFT FT FT FT FT FTT
1 11 1 1 1 1 11
0 00 0 0 0 0 00

SO SOSO SO SO SO SO SOO
NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMALRMAL

NM NMNM NM NM NM NM NMM
20090603 2009060320090603 20090603 20090603 20090603 20090603 200906030603

X14SS0580001 X14SS0590001 X14SS0600001 X14SS0610001 X14SS06200010540001 X14SS0550001 X14SS0560001 X14SS0570001
X14SB058 X14SB059 X14SB060 X14SB061 X14SB062B054 X14SB055 X14SB056 X14SB057

LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

728.667 114.333 228 661 144.667 713.667 138.333 286.333

13 K

4.6

10000

84 80



UXO 14 Soil Appendix (Part 1)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11

PALs

0.11 B
2.1
40.8
188
3 B

21.8

172 667 488 667 224 333 783 667 163 156 333 612 667 602 333 168 667

N N N N NN N N N
SS SS SS SS SSS SS SS SS
FT FT FT FT FFT FT FT FT
1 1 1 1 11 1 1 1
0 0 0 0 00 0 0 0

SO SO SO SO SSO SO SO SO
NORMAL NORMAL NORMAL NORMAL NORNORMAL NORMAL NORMAL NORMAL

NM NM NM NM NNM NM NM NM
20090603 20090603 20090603 20090603 200920090603 20090603 20090603 20090603

X14SS0640001 X14SS0650001 X14SS0660001 X14SS0670001 X14SS0680001 X14SS0690001X14SS0630001
X14SB070 X14S

X14SS0700001 X14SS0
X14SB064 X14SB065 X14SB066 X14SB067 X14SB068 X14SB069X14SB063

LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

172.667 488.667 224.333 783.667 163 156.333 612.667 602.333 168.667

83



UXO 14 Soil Appendix (Part 1)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11

PALs

0.13 L
3.3
85

283
2.5 B

34.5

456 333

NN
S SS
T FT

1 1
0 0
O SO

RMAL NORMAL
M NM
0603 20090603

B071 X14SB072
0710001 X14SS0720001

LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

456.333

81



UXO 14 Soil Appendix (Part 1)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27 0.15 J 0.19 J 0.18 J 1.4 J 1.4 J 0.13 J 0.19 J 0.16
ARSENIC 0.39 3.2 2.8 3 3.3 3.3 1.6 2 3
COPPER 100 9.5 L 9.3 L 11.9 L 25.5 L 25.5 L 12.7 L 8 L 8.7
LEAD 11 18.4 17.6 19.6 52.5 52.5 12 36.7 21.2
TIN 0.89 1.2 B 1.2 B 1.3 B 3.2 B 3.2 B 1.2 B 1 B 1.7
ZINC 46 29.6 26.7 36 66.5 66.5 25.1 46.4 31.9
Explosives (mg/kg)
NITROGLYCERIN 6.1 1.2 UJ 1.2 UJ 1.2 UJ 1.2 UJ 1.2 UJ 1.2 UJ 1.2 UJ 1.2 UJ 1.2
XRF Field Parameters (mg/kg)
LEAD 11 19 667 18 333 15 667 82 333 82 333 16 667 19 667 19

Y Y
SS S

Y Y Y Y Y Y
SS SS SS SS SS SS

FT FT FT FT FT F
1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0

SO SO SO SO SO SO
ORIG AVG DUP NORMAL NORMAL NOR

NM NM NM NM FD NM NM N
20090529 20090529 20090529 20090529 20090529 20090529 20090529 2009

X14SS002C0001 X14SS003C0001 X14SS004C0001 X14SS004C0001-AVG X14SS004C0001-D X14SS005C0001 X14SS006C0001 X14SS00
X14SB004C X14SB004C X14SB004C X14SB005C X14SB006C X14SB

SS
Y

X14SB002C X14SB003C

NORMAL NORMAL

FT FT

SO SOPALs

X14SB001C
X14SS001C0001

20090529
NM

NORMAL
SO
0
1

FT

LEAD 11 19.667 18.333 15.667 82.333 82.333 16.667 19.667 19
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 83 79 76 84 84 86 79 84



UXO 14 Soil Appendix (Part 1)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11

PALs

J 0.19 J 0.3 J
2.6 2.5

L 52.4 L 12.8 L
22.3 20.1

B 1.2 B 1.5 B
65.4 34.5

UJ 1.2 U 0.8 J

30 22

Y Y Y
S SS SS

1 1
T FT FT

0 0
1

SO SO
0
O

NM NM
RMAL NORMAL NORMAL

20090601 20090601
M

X14SS008C0001 X14SS009C0001
0529

X14SB008C X14SB009C
07C0001
B007C

LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

30 22

80 73



UXO 14 Soil Appendix (Part 2)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27 0.88 B 0.67 B 0.46 B
ARSENIC 0.39 7.8 J 5.9 J 4 J
COPPER 100 849 J 641.5 J 434 J
LEAD 11 6620 J 5105 J 3590 J
TIN 0.89 131 J 104.3 J 77.6 J
ZINC 46 53.9 46.65 39.4
Explosives (mg/kg)
NITROGLYCERIN
XRF Field Parameters (mg/kg)
LEAD 11 450 667 5150 667 2329 667 323 8971 667 357 667 357 667 175

PALs

X14SB084 X14SB084 X14SB084 X14SB084X14SB080 X14SB081 X14SB082 X14SB083 X14S
X14SS0800001 X14SS0810001 X14SS0820001 X14SS0830001 X14SS0840001 X14SB0840102 X14SB0840102-AVG X14SB0840102-D X14SS0

20090604 20090604 20090604 20090604 20090604 20090616 20090616 20090616 2009
NM NM NM FDNM NM NM NM N

NORMAL NORMAL NORMAL NORMAL NORMAL ORIG AVG DUP NOR
SO SO SO SO SO SO SO SO SO

0 1 1 10 0 0 0 0
1 1 1 1 1 2 2 2 1

FT FT FT FT FT FT FT FT F
SS SB SB SBSS SS SS SS S

N N N N N N N N N

LEAD 11 450.667 5150.667 2329.667 323 8971.667 357.667 357.667 175
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 79 78.5 78



UXO 14 Soil Appendix (Part 2)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN
XRF Field Parameters (mg/kg)
LEAD 11

PALs

0.12 L
3.2

32.6
108
1.7 B

32.9

598 667 279 187 667 1245 667 1186 667 594 708 667 265

X14SB089 X14SB090 X14SB091 X14SB092B085 X14SB086 X14SB087 X14SB088 X14SB093
X14SS0880001 X14SS0890001 X14SS0900001 X14SS09100010850001 X14SS0860001 X14SS0870001 X14SS0920001 X14SS0930001

20090604 20090604 20090604 200906040604 20090604 20090604 20090604 20090604
NM NM NM NMM NM NM NM NM

NORMAL NORMAL NORMAL NORMALRMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SOO SO SO SO SO

0 0 0 00 0 0 0 0
1 1 1 11 1 1 1 1

FT FT FT FTT FT FT FT FT
SS SS SS SSS SS SS SS SS

N N N NN N N N N

LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

598.667 279 187.667 1245.667 1186.667 594 708.667 265

23 K

4.9

15000

85



UXO 14 Soil Appendix (Part 2)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN
XRF Field Parameters (mg/kg)
LEAD 11

PALs

0.14 L
2.4
39.5
293
7.1
24.8

337 2105 667 245 333 49 667 1339 3361 333 23 333 11340 67 19878

X14SB097 X14SB098 X14SB099 X14SB100X14SB094 X14SB095 X14SB096 X14SB101 X14S
X14SS0960001 X14SS0970001 X14SS0980001 X14SS0990001X14SS0940001 X14SS0950001 X14SS1000001 X14SS1010001 X14SS1

20090604 20090604 20090604 2009060420090604 20090604 20090604 20090604 2009
NM NM NM NMNM NM NM NM N

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NOR
SO SO SO SOSO SO SO SO S

0 0 0 00 0 0 0 0
1 1 1 11 1 1 1 1

FT FT FT FTFT FT FT FT F
SS SS SS SSSS SS SS SS S

N N N NN N N N N

LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

337 2105.667 245.333 49.667 1339 3361.333 23.333 11340.67 19878

83



UXO 14 Soil Appendix (Part 2)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN
XRF Field Parameters (mg/kg)
LEAD 11

PALs

0.18 B 0.14 L
3.9 6.9
113 21.9

1220 31.3
29.3 1.6 B
25.8 50.7

8931 2401 667 454 333 1668 667 654 667 490 667 2731 667 54 333

X14SB103 X14SB104 X14SB105 X14SB106B102 X14SB102 X14SB102 X14SB107 X14SB108
X14SB1020203 X14SS1030001 X14SS1040001 X14SS10500011020001 X14SB1020102 X14SS1060001 X14SS1070001 X14SS1080001

20090616 20090617 20090604 200906040604 20090604 20090604 20090604 20090604
NM NM NM NMM NM NM NM NM

NORMAL NORMAL NORMAL NORMALRMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SOO SO SO SO SO

0 0 0 00 1 2 0 0
3 1 1 11 2 1 1 1

FT FT FT FTT FT FT FT FT
SS SS SS SSS SB SB SS SS

N N N NN N N N N

LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

8931 2401.667 454.333 1668.667 654.667 490.667 2731.667 54.333

86 81



UXO 14 Soil Appendix (Part 2)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN
XRF Field Parameters (mg/kg)
LEAD 11

PALs

0.6 B
2.2
251

2640
139
9.8

3208 333 9119 333 11536 1842 667 7109 667 9883 2786 1628 667 685 667

X14SB111 X14SB111 X14SB112 X14SB113X14SB109 X14SB110 X14SB114 X14SB115 X14S
X14SS1100001 X14SS1110001 X14SB1110102 X14SS1120001X14SS1090001 X14SS1130001 X14SS1140001 X14SS1150001 X14SS1

20090604 20090604 20090604 20090616 200920090604 20090604 20090604 20090604
NM NM NM NMNM NM NM NM N

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NOR
SO SO SO SO SSO SO SO SO

0 1 0 00 0 0 0 0
1 1 2 11 1 1 1 1

FT FT FT FT FFT FT FT FT
SS SB SS SSSS SS SS SS S

N N N NN N N N N

LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

3208.333 9119.333 11536 1842.667 7109.667 9883 2786 1628.667 685.667

84



UXO 14 Soil Appendix (Part 2)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN
XRF Field Parameters (mg/kg)
LEAD 11

PALs

0.07 B 0.14 B
1.1 1.6 B
151 276
618 741 J
4.6 3.7
7.2 9.3

848 667 641 333 460 333 287 667 764 333 75 667 106 333 72 667

X14SB118 X14SB119 X14SB120 X14SB121B116 X14SB117 X14SB122 X14SB123 X14SB124
X14SS1170001 X14SS1180001 X14SS1190001 X14SS12000011160001 X14SS1210001 X14SS1220001 X14SS1230001 X14SS1240001

0604 20090604 20090604 20090604 2009060420090604 20090604 20090604 20090604
NM NM NM NMM NM NM NM NM

NORMAL NORMAL NORMAL NORMALRMAL NORMAL NORMAL NORMAL NORMAL
O SO SO SO SOSO SO SO SO

0 0 0 00 0 0 0 0
1 1 1 11 1 1 1 1

T FT FT FT FTFT FT FT FT
SS SS SS SSS SS SS SS SS

N N N NN N N N N

LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

848.667 641.333 460.333 287.667 764.333 75.667 106.333 72.667

15 K

4.6

28000

86 79



UXO 14 Soil Appendix (Part 2)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN
XRF Field Parameters (mg/kg)
LEAD 11

PALs

0.07 B 0.02 B 0.02 B 0.22 L
1.2 2.2 3.1 3.2

53.3 18.8 36.4 8.6
476 44.7 120 17.9
29.4 0.49 B 0.58 B 0.54 B
15.3 41.1 46.2 60.3

909 333 512 333 984 2823 667 1182 667 28 667 122 109 667 36 667

X14SX14SB126 X14SB127 X14SB128 X14SB129X14SB125 X14SB130 X14SB131 X14SB132
X14SS1320001X14SS1250001 X14SS1260001 X14SS1270001 X14SS1280001 X14SS1X14SS1290001 X14SS1300001 X14SS1310001

20090609 20090609 20090609 20090616 200920090609 20090609 20090616 20090616
NNM NM NM NMNM NM NM NM

NORMALNORMAL NORMAL NORMAL NORMAL NORNORMAL NORMAL NORMAL
SO SO SO SO SSO SO SO SO

00 0 0 00 0 0 0
11 1 1 1 11 1 1

FT FT FT FT FFT FT FT FT
SSS SS SS SSSS SS SS SS

N N N N NN N N N

LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

909.333 512.333 984 2823.667 1182.667 28.667 122 109.667 36.667

68 86 81 87



UXO 14 Soil Appendix (Part 2)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN
XRF Field Parameters (mg/kg)
LEAD 11

PALs

0.32 L 0.28 B 0.14 B 0.14 B 0.32 B 0.1 B
7.3 4.5 2.2 2.3 3 1.2
77.9 9.4 28.2 63.4 141 13.6
904 45.1 137 280 676 405
32.3 1.6 2.8 4.9 81.8 3
28.2 30.5 33.8 25.4 20 7

1097 333 80 53 333 56 333 160 667 328 333 1031 351 333

B133 X14SB138 X14SB139 X14SB140X14SB134 X14SB135 X14SB136 X14SB137 X14SB141
X14SS1370001 X14SS1380001 X14SS1390001 X14SS14000011330001 X14SS1340001 X14SS1350001 X14SS1410001X14SS1360001

0616 20090616 20090616 20090616 2009061620090616 20090616 20090616 20090616
M NM NM NMNM NM NM NM NM

NORMAL NORMAL NORMAL NORMALRMAL NORMAL NORMAL NORMALNORMAL
O SO SO SO SOSO SO SO SO
0 0 0 00 0 0 0 0

1 1 1 11 1 1 11
T FT FT FT FTFT FT FT FT
S SS SS SSSS SS SS SS SS

N N N N NN N N N

LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

1097.333 80 53.333 56.333 160.667 328.333 1031 351.333

88 86 85 84 81 85



UXO 14 Soil Appendix (Part 2)
MARINE RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN
XRF Field Parameters (mg/kg)
LEAD 11

PALs

0.14 B 0.14 B
4.8 3.8
9.8 20.3
11 B 166
1.3 B 1.7
29.2 19.7

19 333 289 667

X14SB142 X14SB143
X14SS1430001X14SS1420001

20090617 20090617
NM NM

NORMALNORMAL
SO SO
0 0

11
FT FT
SS SS
N N

LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

19.333 289.667

86 84



UXO 15 Sediment Appendix
OLD SKEET TRAP RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27 0.05 B 0.05
ARSENIC 0.39 0.54 0.65
COPPER 100 2.4 3.3
LEAD 11 14 6.7
TIN 0.89 0.9 B 1
ZINC 46 12.2 15.2
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15

N NN N N N N N N
NA NA NA NNA NA NA NA NA

FT FT FT FT FT FT FT FT F
0.5 0.0.5 0.5 0.5 0.5 0.5 0.5 0.5

0 0 0 00 0 0 0 0
SD SD SD SD SD SD SD SD S

NORMAL NORNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
NM NM NM NNM NM NM NM NM

20090610 20090610 20090610 20090610 20090610 20090610 20090610 20090610 2009
X15SD0170006 X15SD0X15SD0100006 X15SD0110006 X15SD0120006 X15SD0130006 X15SD0140006 X15SD0150006 X15SD0160006

X15SD015 X15SD016 X15SD017 X15S

PALs

X15SD010 X15SD011 X15SD012 X15SD013 X15SD014

( , )
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
XRF Field Parameters (mg/kg)
LEAD 11 17.667 4.333 15.667 15.333 12 2.667 8 11.333 6.667
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 78 78
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA



UXO 15 Sediment Appendix
OLD SKEET TRAP RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15

PALs

B 0.06 B
0.5
3

7.6
B 0.87 B

12.5

26 U
26 U
26 U
26 U
26 U
2.9 J
4.6 J
3.4 J
2.8 J
26 U
5.4 J
26 U

N N N NN N N N N
NA NA NA NA NA NAA NA NA

FT FTFT FT FT FT FT FTT
0.5 0.5 0.5 0.5.5 0.5 0.5 0.5 0.5

0 0 0 0 0 00 0 0
SD SDSD SD SD SD SD SDD

NORMAL NORMAL NORMAL NORMALRMAL NORMAL NORMAL NORMAL NORMAL
NM NM NM NM NM NMM NM NM

20090610 2009061020090610 20090610 20090610 20090610 20090610 200906100610
X15SD0230006 X15SD0240006 X15SD0250006 X15SD02600060180006 X15SD0190006 X15SD0200006 X15SD0210006 X15SD0220006

X15SD021 X15SD022 X15SD023 X15SD024 X15SD025 X15SD026D018 X15SD019 X15SD020

( , )
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

26 U
26 U
2.9 J
26 U
26 U
26 U

3.333 7.333 6 20.333 11 12 10.667 12.333

9.5 K

7

1300

79

78



UXO 15 Sediment Appendix
OLD SKEET TRAP RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15

PALs

0.28 B 0.083 B
5.8 0.36
36.1 2.1 B
37 5 B
3.4 0.64 B
164 9.3

N N N
NA NA NA
FT FT FT

0.50.5 0.5
0 0 0

SD SD SD
NORMALNORMAL NORMAL

NM NM NM
20090610 20090610 20090610

X15SD0330006X15SD0270006 X15SD0300006
X15SD027 X15SD030 X15SD033

( , )
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

0 U

41 78



UXO 15 Sediment Appendix
OLD SKEET TRAP RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27 0.09 B 0.04 B
ARSENIC 0.39 1.4 1.2
COPPER 100 2.9 2.8
LEAD 11 19.6 7.5
TIN 0.89 1.9 B 0.92 B
ZINC 46 11.4 8.1
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000 24 UL 25 UL
2-METHYLNAPHTHALENE 31000 24 UL 25 UL
ACENAPHTHENE 29000 24 UL 25 UL
ACENAPHTHYLENE 29000 24 UL 25 UL
ANTHRACENE 29000 24 UL 25 UL
BENZO(A)ANTHRACENE 150 24 UL 25 UL
BENZO(A)PYRENE 15 24 UL 25 UL
BENZO(B)FLUORANTHENE 150 24 UL 25 UL
BENZO(G,H,I)PERYLENE 1100 24 UL 25 UL
BENZO(K)FLUORANTHENE 1100 24 UL 25 UL
CHRYSENE 1100 3.5 B 25 UL
DIBENZO(A,H)ANTHRACENE 15 24 UL 25 UL

NN N N N N N
NA NA NA NA NA N

0.
FT FT FT FT FT FT F
0.5 0.5 0.5 0.5 0.5 0.5

S
0 0 0 0 0 0

SD SD SD SD SD SD
NORMAL NORMAL NORMAL NORMAL NORMAL NOR

NM NM NM NM NM N
20090601 20090601 20090601 20090601 20090601 2009

X15SD0040006 X15SD0050006 X15SD0060006 X15SD0070006 X15SD0080006 X15SD0
X15SD004 X15SD005 X15SD006 X15SD007 X15SD008 X15S

FT
NA
N

X15SD003

NM

0

NA

X15SD0030006
20090601

NORMAL

NA
N

X15SD002
X15SD0020006

20090601
NM

NORMAL
SD
0

0.5

PALs

X15SD001
X15SD0010006

20090601
NM

NORMAL
SD
0

0.5
FT

( , )
FLUORANTHENE 29000 24 UL 25 UL
FLUORENE 29000 24 UL 25 UL
INDENO(1,2,3-CD)PYRENE 150 24 UL 25 UL
NAPHTHALENE 330 24 UL 25 UL
PHENANTHRENE 29000 24 UL 25 UL
PYRENE 1100 24 UL 25 UL
XRF Field Parameters (mg/kg)
LEAD 11 17.333 8.333 185 7 29.667 3.333 27 10 14
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA 13 K
Miscellaneous Parameters (s.u.)
PH NA 5.6
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA 740
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 84 82
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA 83 80



UXO 15 Sediment Appendix
OLD SKEET TRAP RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15

PALs

N
A

.5
T

D
0

RMAL
M
0601

0090006
D009

( , )
FLUORANTHENE 29000
FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA



UXO 15 Soil Appendix
OLD SKEET TRAP RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27 0.99 J 0.11 J 0.83 J
ARSENIC 0.39 3.9 4.1 7.2
COPPER 100 10.6 L 10.1 L 12.2 L
LEAD 11 252 12.2 220
TIN 0.89 2 B 1.2 B 1.7 B
ZINC 46 41.2 37.6 27.7
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000 5.4 J 42 J 24 UJ
2-METHYLNAPHTHALENE 31000 20 J 64 J 24 UJ
ACENAPHTHENE 29000 180 690 24 U
ACENAPHTHYLENE 29000 26 U 24 U 24 U
ANTHRACENE 29000 330 950 1.9 J
BENZO(A)ANTHRACENE 150 1500 3000 20 J
BENZO(A)PYRENE 15 1600 3900 20 J
BENZO(B)FLUORANTHENE 150 1700 4500 30
BENZO(G,H,I)PERYLENE 1100 1200 2400 13 J
BENZO(K)FLUORANTHENE 1100 930 1600 12 J
CHRYSENE 1100 1400 3600 13 J
DIBENZO(A,H)ANTHRACENE 15 420 620 J 7.8 J
FLUORANTHENE 29000 2100 5100 J 13 J

20090527
NM

N

X15SB002
X15SS0020001

20090527
NM

NORMAL
SO
0

NORMAL
SO

X15SB003 X15SB004 X15SB005 X15SB005

FT
SS

0
1

X15SB001
X15SS0010001

X15SB006 X15SB007 X15S
X15SS0060001 X15SS0070001 X15SB0X15SS0030001 X15SS0040001 X15SS0050001 X15SB0050102

20090527 20090527 20090527 20090602 20090527 20090527 2009
NM NM NNM NM NM NM

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NOR
SO SO SOSO SO SO SO

0 0 0 1 0 0 1
2 1 1 21 1 1 1

FT FT FFT FT FT FT FT
SB SS SS SSS SS SS SS

N N NN N N N N

PALs

FLUORENE 29000 110 360 J 24 U
INDENO(1,2,3-CD)PYRENE 150 1200 2500 12 J
NAPHTHALENE 330 52 320 24 U
PHENANTHRENE 29000 1100 3600 5.4 J
PYRENE 1100 1600 4500 11 J
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11 47.333 41 30.333 188.667 367.667 14.667 119 469.333 85.333
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 86 84 86
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA 77 84 85



UXO 15 Soil Appendix
OLD SKEET TRAP RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

25 UJ
25 UJ
25 U
25 U
25 U
21 J
18 J
24 J
13 J
11 J
15 J
9.4 J
15 J

X15SB009 X15SB010 X15SB011 X15SB012B007 X15SB008 X15SB012 X15SB013 X15SB013
0070102 X15SS0080001 X15SS0120001RE X15SS0130001 X15SB0130102X15SS0090001 X15SS0100001 X15SS0110001 X15SS0120001

20090527 20090527 20090527 200905270602 20090527 20090527 20090527 20090602
M NM NM NM NMNM NM NM NM

NORMAL NORMAL NORMAL NORMALRMAL NORMAL NORMAL NORMAL NORMAL
O SO SO SO SOSO SO SO SO

0 0 0 01 0 0 0 1
2 1 1 1 21 1 1 1
T FT FT FT FT FT FT FT FT
B SS SS SS SBSS SS SS SS

N N N N N N N N N

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

25 U
11 J
25 U
6.2 J
15 J

285.667 38.667 50 113 199.333 175.333 838.667 36.667

79



UXO 15 Soil Appendix
OLD SKEET TRAP RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

0.69 J
3.2
8.8 L
32
1.3 B
30.5

150 J 26 UJ 27
230 26 UJ 17

2000 J 26 U 49
25 U 26 U 27

2500 J 26 U 93
17000 37 J 3200
23000 40 J 2300
21000 42 J 1500
11000 27 J 1200
8400 25 J 510

22000 35 J 3600
3300 J 13 J 820

16000 30 J 780

X15SB014 X15SB015 X15SB016 X15SB017X15SB013 X15SB018 X15SB019 X15SB020 X15S
X15SB0130102RE X15SS0180001 X15SS0190001 X15SS0200001 X15SS0X15SS0140001 X15SS0150001 X15SS0160001 X15SS0170001

20090527 20090527 20090527 2009052720090602 20090527 20090527 20090527 2009
NM NM NM NM NNM NM NM NM

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NOR
SO SO SO SO SSO SO SO SO

0 0 0 01 0 0 0 0
1 1 1 12 1 1 1 1

FT FT FT FTFT FT FT FT F
SS SS SS SSSB SS SS SS S

N N N NN N N N N

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

4200 U 26 U 29
12000 24 J 700
4200 U 26 U 20
11000 11 J 500
23000 28 J 1400

39.667 77.333 45.333 45.667 106 47 35.333 68.667 58.667

87

79 78 75



UXO 15 Soil Appendix
OLD SKEET TRAP RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

U 23 UJ 27 UJ
J 9.2 J 27 UJ

12 J 4.2 J
U 23 U 27 U

26 27 U
400 53
400 58
240 66
230 46
140 28
420 46
91 22 J
200 55

X15SB022 X15SB023 X15SB024 X15SB025B021 X15SB026 X15SB027 X15SB028 X15SB029
0210001 X15SS0260001 X15SS0270001 X15SS0280001 X15SS0290001X15SS0220001 X15SS0230001 X15SS0240001 X15SS0250001

20090527 20090527 20090527 200905270527 20090527 20090528 20090527 20090527
M NM NM NM NMNM NM NM NM

NORMAL NORMAL NORMAL NORMALRMAL NORMAL NORMAL NORMAL NORMAL
O SO SO SO SOSO SO SO SO

0 0 0 00 0 0 0 0
1 1 1 11 1 1 1 1

FT FT FT FTT FT FT FT FT
SS SS SS SSS SS SS SS SS

N N N NN N N N N

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

8.3 J 27 U
170 36

J 23 U 27 U
160 28
400 47

77 102 31 194.333 64.333 67 55.667 101.333

85 75



UXO 15 Soil Appendix
OLD SKEET TRAP RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

0.27 J 0.37 J
2 1.6

9.6 L 7.3 L
81.6 203
3.9 B 1.4 B
41 30.2

7700 U 25 UJ 25 UJ 10000
7700 U 11 J 19 J 10000
2600 J 47 150 5000
23 U 25 U 25 U 24

3500 J 98 200 7200
18000 410 2000 27000
24000 440 2900 38000
26000 410 3200 38000
14000 270 1800 22000
11000 270 1100 18000
22000 290 2500 34000
4100 J 100 460 7000

22000 620 1900 38000

X15SB030 X15SB031 X15SB032 X15SB033 X15SX15SB034 X15SB035 X15SB036 X15SB037
X15SS0340001 X15SS0350001 X15SS0360001 X15SS0370001X15SS0300001 X15SS0310001 X15SS0320001 X15SS0330001 X15SS0

20090527 20090528 20090528 20090527 200920090528 20090528 20090528 20090528
NM NM NM NMNM NM NM NM N

NORMAL NORMAL NORMAL NORMAL NORNORMAL NORMAL NORMAL NORMAL
SO SO SO SOSO SO SO SO S

0 0 0 0 00 0 0 0
1 1 1 11 1 1 1 1

FT FT FT FT FFT FT FT FT
SS SS SS SSSS SS SS SS S

N N N N NN N N N

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

7700 U 32 60 3100
16000 290 1900 27000
7700 U 8.6 J 56 10000

14000 350 840 30000
24000 420 2500 45000

196.667 34.667 54 192.667 34.333 69.667 43 247.667 33

13 K

5

8500

85 88 80 86

86 80 78 82



UXO 15 Soil Appendix
OLD SKEET TRAP RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

U
U
J
U
J

J

B038 X15SB039 X15SB040 X15SB041 X15SB045X15SB041 X15SB042 X15SB043 X15SB044
X15SB0410102 X15SS0420001 X15SS0430001 X15SS04400010380001 X15SS0390001 X15SS0400001 X15SS0410001 X15SS0450001

0528 20090528 20090528 20090528 2009052820090602 20090528 20090528 20090528
NM NM NM NMM NM NM NM NM

RMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL
SO SO SO SOO SO SO SO SO

0 0 0 0 01 0 0 0
1 2 1 11 1 1 1 1

T FT FT FT FTFT FT FT FT
SS SB SS SSS SS SS SS SS

N N N N NN N N N

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

J

U

47.333 47.333 744.333 18 239.667 28 20.333 53.667



UXO 15 Soil Appendix
OLD SKEET TRAP RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

150 J 86 J 230 J 10000 U 6.1
200 120 3800 U 10000 U 20

1800 J 1500 J 2600 J 4200 J 160
24 U 25 U 23 U 25 U 23

2400 J 2000 J 4100 5400 J 230
10000 9700 23000 33000 1800
13000 12000 27000 42000 2300
14000 13000 26000 41000 2000
9000 8200 15000 25000 1900
6100 5700 10000 16000 1200

13000 14000 31000 43000 2000
2300 J 2600 J 5100 7600 J 620

14000 12000 23000 37000 2200

X15SB046 X15SB047 X15SB048 X15SB053 X15SX15SB049 X15SB050 X15SB051 X15SB052
X15SS0490001 X15SS0500001 X15SS0510001 X15SS0520001X15SS0460001 X15SS0470001 X15SS0480001 X15SS0530001 X15SS0

20090528 20090528 20090528 20090527 200920090528 20090528 20090527 20090527
NM NM NM NMNM NM NM NM N

NORMAL NORMAL NORMAL NORMAL NORNORMAL NORMAL NORMAL NORMAL
SO SO SO SOSO SO SO SO S

0 0 0 0 00 0 0 0
1 1 1 11 1 1 1 1

FT FT FT FT FFT FT FT FT
SS SS SS SSSS SS SS SS S

N N N N NN N N N

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

1000 J 4200 U 1500 J 10000 U 94
10000 8900 16000 27000 1700
4000 U 330 3800 U 10000 U 39

11000 8200 17000 24000 960
16000 14000 26000 44000 1600

212.333 196 130.333 151.333 65.333 68.333 96.333 58.333 32.667

21 K

5.5

12000

84

82 78 86 80 86



UXO 15 Soil Appendix
OLD SKEET TRAP RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

0.17 J
2.9
8.2 L
74.7
1.2 B
33.9

J
J

U

B054 X15SB055 X15SB056 X15SB063 X15SB064X15SB059C X15SB060C X15SB061 X15SB062
X15SS059C0001 X15SS060C0001 X15SS0610001 X15SS06200010540001 X15SS0550001 X15SS0560001 X15SS0630001 X15SB0640102

0527 20090527 20090527 20090602 2009060220090601 20090601 20090602 20090602
NM NM NM NMM NM NM NM NM

RMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL
SO SO SO SOO SO SO SO SO

0 0 0 0 10 0 0 0
1 1 1 11 1 1 1 2

T FT FT FT FTFT FT FT FT
SS SS SS SSS SS SS SS SB

N N N N NY Y N N

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

40 85.333 60.667 129.333 192.333 160 272 15.667

85



UXO 15 Soil Appendix
OLD SKEET TRAP RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

4.8 J 0.16 J 0.26 J 1.9 J 0.39
5.8 3.8 2.3 3.2 3.5
22.2 L 11.5 L 37.6 L 8.8 L 9.4
940 33.3 423 754 282
2.4 B 1.4 B 2.8 B 1.3 B 1.7
33 41.6 53.3 38.5 33.1

X15SB064 X15SB065 X15SB070 X15SB070 X15SX15SB066 X15SB067 X15SB068 X15SB069
X15SS0660001 X15SS0670001 X15SS0680001 X15SS0690001X15SS0640001 X15SS0650001 X15SB0700102 X15SS0700001 X15SS0

20090602 20090602 20090602 20090602 200920090602 20090602 20090602 20090602
NM NM NM NMNM NM NM NM N

NORMAL NORMAL NORMAL NORMAL ORNORMAL NORMAL NORMAL NORMAL
SO SO SO SOSO SO SO SO S

0 0 1 0 00 0 0 0
1 1 1 11 1 2 1 1

FT FT FT FT FFT FT FT FT
SS SS SS SSSS SS SB SS S

N N N N N N NN N

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

1236 70.333 118.333 87 192.333 75.667 52.333 810 379.333

83 81 86 83 87



UXO 15 Soil Appendix
OLD SKEET TRAP RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

L 0.335 L 0.28 L 0.61 L 0.5 L 0.47 L 0.68 L
3.4 3.3 2.1 2.2 2.7 2.6
9.5 9.6 5.4 8.2 26 23.3

234.5 187 658 335 238 66.7
B 1.45 B 1.2 B 1.3 B 1.3 B 2.2 B 1.8 B

33.05 33 25.1 30.5 37.4 52.5

B071 X15SB071 X15SB075 X15SB076 X15SB077CX15SB071 X15SB072 X15SB073 X15SB074
X15SS077C0001X15SS0710001-D X15SS0720001 X15SS0730001 X15SS0740001 X15SS0750001 X15SS07600010710001 X15SS0710001-AVG

0602 20090602 20090602 20090602 2009061020090603 20090602 20090602 20090602
NMFD NM NM NM NM NMM NM

RIG AVG NORMAL NORMAL NORMALDUP NORMAL NORMAL NORMAL
SOSO SO SO SO SO SOO SO

0 0 0 0 00 0 0 0
1 11 1 1 1 1 11

T FT FT FT FTFT FT FT FT
SS SSSS SS SS SS SS SSS

N N N N N N YN N

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

3.7 J

379.333 340.667 490 1260.333 130.333 552.667 67.667

87 87 85 84 86 81



UXO 15 Soil Appendix
OLD SKEET TRAP RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

0.46 L
2.7

14.8
77.2
1.7 B

54.4

X15SB078C
X15SS078C0001

20090610
NM

NORMAL
SO
0
1

FT
SS
Y

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

0.49 J

81.333

82



UXO 16 Soil Appendix
RUM POINT SKEET RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27 0.62 L 1 L
ARSENIC 9.7 4 5.1
COPPER 100 6.9 10.4 K
LEAD 400 13.5 616
TIN 0.89 1.1 B 1.9 B
ZINC 46 19.8 30.9
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000 2.6 L 23 U 23
2-METHYLNAPHTHALENE 31000 9.3 L 23 UL 23
ACENAPHTHENE 29000 23 UL 23 UL 23
ACENAPHTHYLENE 29000 23 UL 23 U 23
ANTHRACENE 29000 32 L 23 UL 23
BENZO(A)ANTHRACENE 150 630 6 J 8.8
BENZO(A)PYRENE 15 630 7.6 J 8.7
BENZO(B)FLUORANTHENE 150 200 L 6 J 11
BENZO(G,H,I)PERYLENE 1100 260 L 4.6 J 6.2
BENZO(K)FLUORANTHENE 1100 40 L 23 U 23
CHRYSENE 1100 770 10 J 14
DIBENZO(A,H)ANTHRACENE 15 120 L 23 U 23
FLUORANTHENE 29000 79 L 8.9 L 8

PALs

NN N N N N N
SSS SS SS SS SS SS
FFT FT FT FT FT FT
11 1 1 1 1 1
00 0 0 0 0 0

SOSO SO SO SO SO SO
NORNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

NNM NM NM NM NM NM
200920090613 20090613 20090613 20090613 20090613 20090613

X16SS0X16SS0030001 X16SS0040001 X16SS0050001 X16SS0060001 X16SS0070001 X16SS0080001
X16SX16SB003 X16SB004 X16SB005 X16SB006 X16SB007 X16SB008

SO
0
1

FT
SS
N

0
1

FT
SS
N

X16SB002
X16SS0020001

20090613
NM

NORMAL

X16SB001
X16SS0010001

20090613
NM

NORMAL
SO

FLUORENE 29000 4.2 L 23 UL 23
INDENO(1,2,3-CD)PYRENE 150 78 L 3.4 J 5.9
NAPHTHALENE 330 23 UL 23 U 23
PHENANTHRENE 29000 140 L 3.2 L 23
PYRENE 1100 620 6.1 J 9.5
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400 19.667 16.333 17 75.667 20.333 16 75.333 975.333 19.667
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA 31 K
Miscellaneous Parameters (s.u.)
PH NA 4.7
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA 38000
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 87 74
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA 87 87 87



UXO 16 Soil Appendix
RUM POINT SKEET RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

0.55 L 0.45 L
2 4.6

11.4 K 7.4 K
38.8 51.4
1.2 B 1.5 B

34.9 26.2

UL 24 U 23 U
UL 24 U 23 U
UL 24 U 23 U
UL 24 U 23 U
UL 1.8 J 7.3 J
L 26 100
L 38 120
L 16 J 47
L 22 J 58

UL 4.3 J 9 J
L 41 120

UL 6.4 J 20 J
L 7.4 J 20 J

N N NN N N N N N
SS SS SSS SS SS SS SS SS
FT FT FTT FT FT FT FT FT
1 1 11 1 1 1 1 1
0 0 00 0 0 0 0 0

SO SO SOO SO SO SO SO SO
NORMAL NORMAL NORMALRMAL NORMAL NORMAL NORMAL NORMAL NORMAL

NM NM NMM NM NM NM NM NM
20090613 20090613 200906130614 20090613 20090613 20090613 20090613 20090614

X16SS0150001 X16SS0160001 X16SS01700010090001 X16SS0100001 X16SS0110001 X16SS0120001 X16SS0130001 X16SS0140001
X16SB015 X16SB016 X16SB017B009 X16SB010 X16SB011 X16SB012 X16SB013 X16SB014

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

UL 24 U 23 U
L 8.1 J 17 J

UL 24 U 23 U
UL 5.3 J 31
L 26 110

47.333 43.333 184.667 28 22 24 83.667 57.667

7.9

9700

82 82

82 85



UXO 16 Soil Appendix
RUM POINT SKEET RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

0.22 L
1.9 B
5.5

51.9
1 B

22

22 U 28 U 25.5 U 23 U
22 U 28 UL 25.5 UL 23 UL
22 U 28 UL 25.5 UL 23 UL
22 U 28 U 25.5 U 23 U
10 J 12 L 12 L 23 UL

170 210 J 107.65 J 5.3 J
220 240 J 123.8 J 7.6 J
79 89 J 46.4 J 3.8 J

110 130 J 67.15 J 4.3 J
13 J 13 J 13 J 23 U

210 240 J 124.4 J 8.8 J
42 41 J 26.25 J 23 UJ
24 32 L 17.25 L 2.5 L

N N N N N NN N N
SS SS SS SS SS SSS SS SS
FT FT FT FT FT FFT FT FT
1 1 1 1 1 11 1 1
0 0 0 0 0 00 0 0

SO SO SO SO SO SSO SO SO
NORMAL NORMAL ORIG AVG DUP NORNORMAL NORMAL NORMAL

NM NM NM NM FD NNM NM NM
20090613 20090613 20090613 20090613 20090613 200920090613 20090614 20090613

X16SS0210001 X16SS0220001 X16SS0230001 X16SS0230001-AVG X16SS0230001-D X16SS0X16SS0180001 X16SS0190001 X16SS0200001
X16SB021 X16SB022 X16SB023 X16SB023 X16SB023 X16SX16SB018 X16SB019 X16SB020

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

22 U 28 UL 25.5 UL 23 UL
28 36 19.25 J 2.5 J
22 U 28 U 25.5 U 23 U
37 40 L 25.75 L 23 UL

150 160 J 82.3 J 4.6 J

24.333 22 58 106 25 27.333 27.333 23

87

89 72 80 88



UXO 16 Soil Appendix
RUM POINT SKEET RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

0.73 B 0.14 B
4 J 4

8.8 J 9.7
159 J 13.9
1.2 B 1.2 B

29.4 J 31.2

24 U 24 UL
24 UL 6.4 L
24 UL 24 UL
24 U 24 L
5.5 L 19 L
81 300 L
110 420
41 120 L
58 170 L
6.6 J 20 L
110 390
21 J 58 L
17 L 48 L

N NN N N N N NN
SS SSSS SS SS SS SS SSS
FT FTFT FT FT FT FT FTT
1 11 1 1 1 1 11
0 00 0 0 0 0 00

SO SOSO SO SO SO SO SOO
NORMAL ORIGNORMAL NORMAL NORMAL NORMAL NORMAL NORMALRMAL

NM NMNM NM NM NM NM NMM
20090613 2009061320090613 20090613 20090613 20090613 20090613 200906130613

X16SS0310001 X16SS0320001X16SS0250001 X16SS0260001 X16SS0270001 X16SS0280001 X16SS0290001 X16SS03000010240001
X16SB031 X16SB032X16SB025 X16SB026 X16SB027 X16SB028 X16SB029 X16SB030B024

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

24 UL 24 UL
18 J 43 L
24 U 24 UL
21 L 89 L
71 280 L

155.667 20.667 22 14 126 24 214.333 26.667

85 87

83 83



UXO 16 Soil Appendix
RUM POINT SKEET RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

0.14 B 0.14 B
3.65 3.3
8.85 8
13.45 13
1.25 B 1.3 B
28.8 26.4

22 U 22.5 U 23
22 UL 22.5 UL 23
22 UL 22.5 UL 23
22 U 22.5 UL 23
22 UL 22.5 UL 23
22 U 22.5 U 23
22 U 22.5 U 23
22 U 22.5 U 23
22 U 22.5 U 23
22 U 22.5 U 23
22 U 3.3 J 3.3
22 U 22.5 U 23
22 UL 22.5 UL 23

N N N N NN N N N
SS SS SS SS SSS SS SS SS
FT FT FT FT FFT FT FT FT
1 1 1 1 11 1 1 1
0 0 0 0 00 0 0 0

SO SO SO SO SSO SO SO SO
NORMAL NORMAL ORIG AVG DUAVG DUP NORMAL NORMAL

NM NM NM NM FNM FD NM NM
20090613 20090613 20090613 20090613 200920090613 20090613 20090613 20090613

X16SS0350001 X16SS0360001 X16SS0370001 X16SS0370001-AVG X16SS03X16SS0320001-AVG X16SS0320001-D X16SS0330001 X16SS0340001
X16SB035 X16SB036 X16SB037 X16SB037 X16SX16SB032 X16SB032 X16SB033 X16SB034

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

22 UL 22.5 UL 23
22 U 2.7 J 2.7
22 U 22.5 UL 23
22 UL 22.5 UL 23
22 U 22.5 U 23

26.667 11.667 18.667 14.333 41.333 70.667 70.667

86.5 86

89 87.5 86



UXO 16 Soil Appendix
RUM POINT SKEET RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

0.11 B
1.7
3.9 K
12.1

1 B
16.6

U 24 UL 26 U
UL 24 UL 26 U
UL 24 UL 26 U
UL 24 UL 26 U
U 1.6 L 26 U
U 24 L 3.9 J
U 29 L 5.8 J
U 14 L 26 U
U 18 L 3.4 J
U 24 UL 26 U
J 30 L 7.7 J
U 6.1 L 26 U
U 8.1 L 26 U

NN N N N N NN N
SSSS SS SS SS SS SSS SS
FTFT FT FT FT FT FTT FT
11 1 1 1 1 11 1
00 0 0 0 0 00 0

SOSO SO SO SO SO SOO SO
NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMALUP NORMAL

NMNM NM NM NM NM NMD NM
2009061320090613 20090613 20090613 20090613 20090613 200906130613 20090613

X16SS0450001X16SS0390001 X16SS0400001 X16SS0410001 X16SS0420001 X16SS0430001 X16SS0440001370001-D X16SS0380001
X16SB045X16SB039 X16SB040 X16SB041 X16SB042 X16SB043 X16SB044B037 X16SB038

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

UL 24 UL 26 U
J 6.9 L 26 U

UL 24 UL 26 U
UL 6.5 L 26 U
U 24 L 4.6 J

26.333 20.667 50.333 33.667 67.667 38.667 32 27

7.9

13000

64

82 78



UXO 16 Soil Appendix
RUM POINT SKEET RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

0.32
2.4
5.3
35
1.1
27

24 U 24 U
24 U 24 U
24 U 24 U
24 U 24 U
24 U 18 J
2.6 J 240
24 U 240
3 J 98

24 U 82
24 U 21 J
4.3 J 300
24 U 37
5 J 40

N N N NN N N N N
SS SS SS SSS SS SS SS SS
FT FT FT FFT FT FT FT FT
1 1 1 11 1 1 1 1
0 0 0 00 0 0 0 0

SO SO SO SSO SO SO SO SO
NORMAL NORMAL NORMAL NORNORMAL NORMAL NORMAL NORMAL NORMAL

NM NM NM NNM NM NM NM NM
20090613 20090614 20090614 200920090613 20090613 20090613 20090613 20090613

X16SS0510001 X16SS0520001 X16SS0530001 X16SS0X16SS0460001 X16SS0470001 X16SS0480001 X16SS0490001 X16SS0500001
X16SB051 X16SB052 X16SB053 X16SX16SB046 X16SB047 X16SB048 X16SB049 X16SB050

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

24 U 24 U
3.1 J 26
24 U 24 U
24 U 67
3.1 J 200

22.333 32.333 94.667 64 37 22 31 36.667 195

86

82 84



UXO 16 Soil Appendix
RUM POINT SKEET RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

L 0.14 B 0.2 L
2.1 6.5

K 4.5 K 6.5 K
22.3 23.5

B 1.3 B 1.8 B
21.1 24.2

5.3 J 26 U 6.3 J
25 26 U 22 J
3.6 J 26 U 4.4 J
24 U 26 U 24 U
75 26 U 68

1700 2.6 J 1500
1900 26 U 1400
660 26 U 550
830 26 U 550
120 26 U 60

2200 5.6 J 1800
240 26 U 200
180 4.8 J 160

N N N N N NN N N
SS SS SS SS SS SSS SS SS
FT FT FT FT FT FTT FT FT
1 1 1 1 1 11 1 1
0 0 0 0 0 00 0 0

SO SO SO SO SO SOO SO SO
NORMAL NORMAL NORMAL NORMAL NORMAL NORMALRMAL NORMAL NORMAL

NM NM NM NM NM NMM NM NM
20090614 20090614 20090614 20090614 20090614 200906140614 20090614 20090614

X16SS0570001 X16SS0580001 X16SS0590001 X16SS0600001 X16SS0610001 X16SS06200010540001 X16SS0550001 X16SS0560001
X16SB057 X16SB058 X16SB059 X16SB060 X16SB061 X16SB062B054 X16SB055 X16SB056

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

9.4 J 26 U 11 J
220 3 J 140
24 U 26 U 3.1 J

300 26 U 400
1400 3.9 J 1300

48.333 49.667 25.667 43 30.667 23 150 22.333

76 74

82 78 84



UXO 16 Soil Appendix
RUM POINT SKEET RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

2.4 J
10 J
23 U
23 U
17 J
420
480
170
190
32
570
59
46

N N NN N N N N N
SS SS SSS SS SS SS SS SS
FT FT FFT FT FT FT FT FT
1 1 11 1 1 1 1 1
0 0 00 0 0 0 0 0

SO SO SSO SO SO SO SO SO
NORMAL NORMAL NORNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

NM NM NNM NM NM NM NM NM
20090614 20090614 200920090614 20090614 20090614 20090614 20090614 20090614

X16SS0700001 X16SS0710001 X16SS0X16SS0630001 X16SS0640001 X16SS0650001 X16SS0660001 X16SS0670001 X16SS0690001
X16SB070 X16SB071 X16SX16SB063 X16SB064 X16SB065 X16SB066 X16SB067 X16SB069

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

23 U
48
23 U
86
380

19.667 18.333 82.667 31.333 60.667 78 28.333 24.333 18

86



UXO 16 Soil Appendix
RUM POINT SKEET RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

0.92 L 1.2 L 0.14 L
3.1 6.1 3
4.7 K 10.6 K 4.8

40.1 267 9.1
1.3 B 1.3 B 1.2 B

22.6 31.6 18.7

4.8 J 16 L 23 UL 23 U
17 J 68 L 23 UL 3.5 J
2.4 J 7.7 L 23 UL 23 U
23 U 23 UL 23 UL 23 U
38 110 L 5.2 L 4.1 J
690 L 2400 100 L 78
820 L 3200 120 L 91
220 1000 52 L 33
300 1500 65 L 41
40 200 L 10 L 5.8 J
870 L 3000 130 L 97
110 540 22 L 12 J
85 210 L 23 L 9.8 J

N N N N YN N N N
SS SS SS SS SSS SS SS SS
FT FT FT FT FTT FT FT FT
1 1 1 1 11 1 1 1
0 0 0 0 00 0 0 0

SO SO SO SO SOO SO SO SO
NORMAL NORMAL NORMAL NORMAL NORMALRMAL NORMAL NORMAL NORMAL

NM NM NM NM NMM NM NM NM
20090614 20090614 20090614 20090614 200906140614 20090614 20090614 20090614

X16SS0760001 X16SS0770001 X16SS0780001 X16SS0790001 X16SS080C00010720001 X16SS0730001 X16SS0740001 X16SS0750001
X16SB076 X16SB077 X16SB078 X16SB079 X16SB080CB072 X16SB073 X16SB074 X16SB075

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

6.2 J 21 J 23 UL 23 U
78 260 L 24 L 9.1 J
23 U 7.2 L 23 UL 23 U
160 620 22 L 21 J
620 L 2000 93 L 92

1.2 UJ

42.667 58.667 23.667 28.667 15 16.667 266.667 21

15 K

6.4

9400

89 74 88

87 87 87 88



UXO 16 Soil Appendix
RUM POINT SKEET RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

0.42 L 0.69 L
4.2 3.8
9.6 5.5 K

48.7 90.2
1.1 B 1.2 B
29 21.8

23 U
23 U
23 U
23 U
5.6 J
94
100
38
50
7.7 J
130
18 J
13 J

N N NN N NN NY
SS SSS SS SS SS SS SSSS
FT FFT FT FT FT FT FTFT
1 11 1 1 1 1 11
0 00 0 0 0 0 00

SO SSO SO SO SO SO SOSO
NORMAL NORNORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL

NM NNM NM NM NM NM NMNM
20090617 200920090616 20090616 20090616 20090616 20090616 2009061620090614

X16SS0880001 X16SS0X16SS0820001 X16SS0830001 X16SS0840001 X16SS0850001 X16SS0860001 X16SS0870001X16SS081C0001
X16SB088 X16SX16SB082 X16SB083 X16SB084 X16SB085 X16SB086 X16SB087X16SB081C

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

23 U
10 J
23 U
24
110

1.2 UJ

73.333 135.333 407 409 159.333 87.333 375 79 123.333

89 79

88



UXO 16 Soil Appendix
RUM POINT SKEET RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 9.7
COPPER 100
LEAD 400
TIN 0.89
ZINC 46
PAHs (ug/kg)
1-METHYLNAPHTHALENE 22000
2-METHYLNAPHTHALENE 31000
ACENAPHTHENE 29000
ACENAPHTHYLENE 29000
ANTHRACENE 29000
BENZO(A)ANTHRACENE 150
BENZO(A)PYRENE 15
BENZO(B)FLUORANTHENE 150
BENZO(G,H,I)PERYLENE 1100
BENZO(K)FLUORANTHENE 1100
CHRYSENE 1100
DIBENZO(A,H)ANTHRACENE 15
FLUORANTHENE 29000

PALs

0.23 L 0.915 J 1.6 J 0.03 B 1 L 0.06 B 0.09 B 0.08 B
3.5 2.95 2.4 0.16 U 2.4 1.1 1.5 1.9
5.3 K 5.15 K 5 5.7 K 5.7 K 3.3 K 2.4 K 3 K
38.8 188.4 J 338 J 12.6 143 14.7 6.7 19.2
1.1 B 1.1 B 1.1 B 1 B 1.3 B 1 B 0.75 B 0.92 B
16.6 19.5 22.4 15.3 29.3 13.8 9.5 16.4

N NN N N N N N N
SS SS SS SSS SS SS SS SS
FT FT FT FTT FT FT FT FT
1 1 1 11 1 1 1 1
0 0 0 00 0 0 0 0

SO SO SO SOO SO SO SO SO
NORMAL NORMAL NORMAL NORMALRMAL ORIG AVG DUP NORMAL

NM NM NM NMM NM NM FD NM
20090617 20090617 20090617 200906170617 20090617 20090617 20090617 20090617

X16SS0920001 X16SS0930001 X16SS0940001 X16SS09500010890001 X16SS0900001 X16SS0900001-AVG X16SS0900001-D X16SS0910001
X16SB092 X16SB093 X16SB094 X16SB095B089 X16SB090 X16SB090 X16SB090 X16SB091

FLUORENE 29000
INDENO(1,2,3-CD)PYRENE 150
NAPHTHALENE 330
PHENANTHRENE 29000
PYRENE 1100
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 400
Miscellaneous Parameters (meq/100)
CATION EXCHANGE CAPACITY NA
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA
Miscellaneous Organic Parameters (%)
TOTAL SOLIDS NA

260.667 260.667 20 17.333 16 12.667 25.667

84 83.5 83 83 79 88 92 83



UXO 17 Soil Appendix
SMALL ARMS RANGE (PISTOL)

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27 0.39 L 0.43 L 1.3 L
ARSENIC 0.39 5 4.4 6.2
COPPER 100 12 11.2 24
LEAD 11 21 38.7 200
TIN 0.89 0.92 B 1.4 B 1.3 B
ZINC 46 23.1 19 35.2
Explosives (mg/kg)
NITROGLYCERIN 6.1 20.4 9.8 13
XRF Field Parameters (mg/kg)

SS SS SS
Y Y Y

1 1 1
FT FT FT

SO SO SO
0 0 0

NM NM NM
NORMAL NORMAL NORMAL

PALs

X17SB008C X17SB009C X17SB010C
X17SS008C0001 X17SS009C0001 X17SS010C0001

20090611 20090611 20090611

XRF Field Parameters (mg/kg)
LEAD 11 96.333 73.333 156.333
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 91 91 91



UXO 17 Soil Appendix
SMALL ARMS RANGE (PISTOL)

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27 0.26 L 0.13 B 0.13 B 0.13 B 0.15
ARSENIC 0.39 8.5 3.5 3.55 3.6 3.9
COPPER 100 12 8.2 8.1 K 8 K 7.2
LEAD 11 39.4 7 B 5.35 7.2 10.3
TIN 0.89 0.56 B 1 B 1 B 1 B 1.2
ZINC 46 24 13.7 13.75 13.8 14.8
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)

S
N N N N N N N N N

FT F
SS SS SS SS SS SS SS SS

1 1 1
FT FT FT FT FT FT FT

0 0 0 0
1 1 1 1 1 1

SO SO SO SO SO
0 0 0 0 0

N
NORMAL NORMAL NORMAL NORMAL ORIG AVG DUP NORMAL NOR

20090611 2009
NM NM NM NM NM NM FD NM

X17SS0220001-D X17SS0230001 X17SS0
20090611 20090611 20090611 20090611 20090611 20090611 20090611

X17SB022 X17SB022 X17SB023 X17S
X17SS0180001 X17SS0190001 X17SS0200001 X17SS0210001 X17SS0220001 X17SS0220001-AVG

PALs

X17SB018 X17SB019 X17SB020 X17SB021 X17SB022

SO SO SO SO

XRF Field Parameters (mg/kg)
LEAD 11 7 36 39 31.333 26 26 0 U 11.333
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 85 87 87 87 87



UXO 17 Soil Appendix
SMALL ARMS RANGE (PISTOL)

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)

PALs

B

B
B

S
N

T
1
0
O

M
RMAL

0611
0240001
B024

XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA



UXO 17 Soil Appendix
SMALL ARMS RANGE (PISTOL)

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27 0.52 L 0.42 L 6 L 0.44 B 0.19
ARSENIC 0.39 5.1 3.7 8.7 5.5 5.1
COPPER 100 10.7 8.6 36.3 11.8 9.6
LEAD 11 82.1 39.2 706 77.6 12.2
TIN 0.89 1.2 B 0.86 B 1.5 B 1.5 1.3
ZINC 46 21.8 13.2 23.5 25.4 19.5
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)

N N N NN N N N N
SS SB SS SSS SB SS SB SS
FT FT FT FFT FT FT FT FT
1 2 1 11 2 1 2 1
0 1 0 00 1 0 1 0

SO SO SO SOSO SO SO SO SO
NORMAL NORMAL NORMAL NORNORMAL NORMAL NORMAL NORMAL NORMAL

NM NM NM NNM NM NM NM NM
20090611 20090614 20090611 200920090611 20090614 20090611 20090614 20090614

X17SS0140001 X17SB0140102 X17SS0150001 X17SS0X17SS0110001 X17SB0110102 X17SS0120001 X17SB0130102 X17SS0130001
X17SB014 X17SB014 X17SB015 X17S

PALs

X17SB011 X17SB011 X17SB012 X17SB013 X17SB013

XRF Field Parameters (mg/kg)
LEAD 11 405 101.667 10 30.667 3247 2501 40.667 18 13.667
Miscellaneous Parameters (s.u.)
PH NA 7.3
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA 10000
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 90 93 84 92 90 84



UXO 17 Soil Appendix
SMALL ARMS RANGE (PISTOL)

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)

PALs

B 3.3 B 0.55 B 2.1 L 0.5 L
5.1 4.6 3.6 4
26 10.9 5.6 K 8.1 K

B 479 87.5 645 38.9
B 0.96 B 1.2 B 0.58 B 1.1 B

20 24 10 13.5

N NN N NN N N
SB SS SS SS SSS SS SS
FT FT FT FT FTT FT FT
2 1 1 1 11 1 1
1 0 0 0 00 0 0

SO SO SO SO SOO SO SO
NORMAL NORMAL NORMAL NORMAL NORMALRMAL NORMAL NORMAL

NM NM NM NM NMM NM NM
20090614 20090612 20090612 20090612 200906140611 20090611 20090612

X17SB0250102 X17SS0260001 X17SS0270001 X17SS0280001 X17SS02900010160001 X17SS0170001 X17SS0250001
X17SB025 X17SB026 X17SB027 X17SB028 X17SB029B016 X17SB017 X17SB025

XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

9.667 731.667 126.667 95.333 128.667 39 256

7.8

3100

92 91 92 93



UXO 17 Soil Appendix
SMALL ARMS RANGE (PISTOL)

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27 0.15 L 0.22 L
ARSENIC 0.39 4.6 7.8
COPPER 100 6 8.2
LEAD 11 9.1 8.1
TIN 0.89 1.1 B 0.92 B
ZINC 46 15.6 24.1
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)

N NN N N N N N
SB SB SSB SB SS SB SB

FT FT FT FT FT F
48 10 1 4 6 8 10

8 04 8 0 0 4 6
SO SO SO SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL NOR
NM NM NM NM NM NM NM N

20090611 20090611 20090611 20090611 20090611 2009
X17SB0010408 X17SB0010810 X17SS0010001 X17SB0020004 X17SB0020406 X17SB0020608 X17SB0020810 X17SB0

X17SB001 X17SB002 X17SB002 X17SB002 X17SB002 X17S

SB
N

X17SB001 X17SB001

NORMAL NORMAL

FT FT

20090611 20090611

PALs

X17SB001
X17SB0010004

20090611
NM

NORMAL
SO
0
4

FT

XRF Field Parameters (mg/kg)
LEAD 11 4.333 12.333 0 U 3.667 85.333 0 U 12.667 16.333
Miscellaneous Parameters (s.u.)
PH NA 7.3
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA 660
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 92 91 88



UXO 17 Soil Appendix
SMALL ARMS RANGE (PISTOL)

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)

PALs

0.3 L 2.2 L 0.13 B 1.7 L
5.7 7 4.2 5.9
8 37.1 5.3 42 K

68.2 589 8.9 620
1 B 1.2 B 0.76 B 1.6 B

17.9 33.2 14.8 23.8

N N N NN N N N N
SB SB SB SB SBB SB SB SB

FT FT FT FT FT FTT FT FT
8 10 44 6 8 10 4 6

4 6 8 00 4 6 8 0
SOSO SO SO SO SO SOO SO

NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMALRMAL
NMNM NM NM NM NM NMM NM

20090611 2009061120090611 20090611 20090611 20090611 20090611 200906110611
X17SB0050004X17SB0030608 X17SB0030810 X17SB0040004 X17SB0040406 X17SB0040608 X17SB00408100030004 X17SB0030406

X17SB004 X17SB005X17SB003 X17SB003 X17SB003 X17SB004 X17SB004 X17SB004B003

XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

85.333 126.333 7.667 2171 371.333 0 U 156 942.333

90 91 91 87



UXO 17 Soil Appendix
SMALL ARMS RANGE (PISTOL)

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)

PALs

0.3 L 1 L 0.19 L
2.3 B 2.4 B 4.8
7.8 10 8.3

32.4 132 8.2
0.99 B 1 B 1.3 B
14 13.1 17.5

NN N N N N NN N
SB SSB SB SB SB SB SBSB

FT FT FFT FT FT FT FT FT
4 6 8 10 4 66 8 10

48 0 4 6 8 04 6
SO SO SO SSO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORNORMAL NORMAL NORMAL NORMAL
NM NM NM NNM NM NM NM NM

20090611 20090611 20090611 20090611 200920090611 20090611 20090611 20090611
X17SB0060608 X17SB0060810 X17SB0070004 X17SB0X17SB0050406 X17SB0050608 X17SB0050810 X17SB0060004 X17SB0060406

X17SB006 X17SB006 X17SB006 X17SB007 X17SX17SB005 X17SB005 X17SB005 X17SB006

XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

36.667 349.667 41.333 230 191 4.667 55.333 4.333 24.333

89 91 87



UXO 17 Soil Appendix
SMALL ARMS RANGE (PISTOL)

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)

PALs

N N N
B SB SB
T FT FT

8 106
4 6 8
O SO SO

NORMALRMAL NORMAL
M NM NM

200906110611 20090611
0070406 X17SB0070608 X17SB0070810

X17SB007B007 X17SB007

XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

0 U 6.667



UXO 25 Soil Appendix
ROACH ROAD RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27 0.02 B 0.15 B 0.02 B 0.09 B 0.16
ARSENIC 0.39 4.9 2.8 2.3 J 4.05 J 5.8
COPPER 100 13.1 7.4 10.3 10.4 10.5
LEAD 11 6.3 19.5 43.5 39 34.5
TIN 0.89 0.56 B 0.49 B 0.62 B 0.65 B 0.68
ZINC 46 36.4 30.6 27.5 30.15 32.8
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11 0 U 12.667 U 8.333 29.667 22 8.333 32 32
Miscellaneous Parameters (s.u.)
PH NA 7.6
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA 4600
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 85 92 87 69 71.5 74

PALs

X25SB001
X25SS0010001

20090615
NM

NORMAL
SO
0
1

FT
SS
N

X25SB002 X25SB003

NORMAL NORMAL

FT FT

0 0

X25SB004 X25SB005 X25SB006 X25SB007 X25SB007 X25S
X25SS0020001 X25SS0030001 X25SS0040001 X25SS0050001 X25SS0060001 X25SS0070001 X25SS0070001-AVG X25SS00

20090615 20090615 20090615 20090615 20090615 20090615 20090615 2009
NM NM NM NM NM NM NM F

NORMAL NORMAL NORMAL ORIG AVG DU
SO SO SO SO SO SO SO SO

0 0 0 0 0 0
1 1 1 1 1 1 1 1

FT FT FT FT FT F
SS SS SS SS SS SS SS S
N N N N N N N N



UXO 25 Soil Appendix
ROACH ROAD RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

B 0.27 L 0.48 J 0.2 J
J 2.4 8.5 4.4

11 14 9.2
91.4 84 J 19.8 J

B 0.51 B 1.4 B 1.2 B
26.6 33.4 36.3

94.667 12.333 158.667 41 21.667 12.333 11 36.333

7.4

14000

86 81 80

SB007 X25SB008 X25SB009 X25SB010 X25SB011 X25SB012 X25SB013 X25SB014 X25SB015
070001-D X25SS0080001 X25SS0090001 X25SS0100001 X25SS0110001 X25SS0120001 X25SS0130001 X25SS0140001 X25SS0150001
0615 20090615 20090615 20090615 20090615 20090615 20090615 20090615 20090615
D NM NM NM NM NM NM NM NM
UP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
O SO SO SO SO SO SO SO SO
0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1
T FT FT FT FT FT FT FT FT
S SS SS SS SS SS SS SS SS

N N N N N N N N N



UXO 25 Soil Appendix
ROACH ROAD RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.4 L 2.4 L 4.4 L 12.2 L 0.3 L 0.285 L 0.27 L 0.19
22.6 5.6 2.5 5 2.4 2.65 2.9 3.8
24.8 48.5 130 370 10.9 10.05 9.2 11
88.6 529 1060 3450 131 129 127 62.6
0.52 B 0.55 B 0.43 B 0.56 B 0.5 B 0.485 B 0.47 B 0.51
43.8 32.4 45.1 63.9 26.8 25.85 24.9 23.1

64.667 78.333 U 1676.333 2775 3877 177.667 177.667 60

7.4

42000

84 82 84 80 80 82.5 85 86

X25SB016 X25SB017 X25SB018 X25SB019 X25SB020 X25SB021 X25SB021 X25SB021 X25S
X25SS0160001 X25SS0170001 X25SS0180001 X25SS0190001 X25SS0200001 X25SS0210001 X25SS0210001-AVG X25SS0210001-D X25SS0

20090615 20090615 20090615 20090615 20090615 20090615 20090615 20090615 2009
NM NM NM NM NM NM NM FD N

NORMAL NORMAL NORMAL NORMAL NORMAL ORIG AVG DUP NOR
SO SO SO SO SO SO SO SO S
0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1

FT FT FT FT FT FT FT FT F
SS SS SS SS SS SS SS SS S
N N N N N N N N N



UXO 25 Soil Appendix
ROACH ROAD RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

L 1.3 L 1.7 L 0.27 L 0.21 L 0.26 L
2.6 3.2 3.7 3.6 2.8
44 50.2 11.5 9.6 11
546 522 34.2 17.9 50.3

B 0.55 B 0.58 B 0.5 B 1.5 B 1.7 B
37 40.6 22 25.2 28.4

538.333 835.667 48 36.667 14.333 25.333 48 64.667

85 82 88 85 86

SB022 X25SB023 X25SB024 X25SB025 X25SB026 X25SB027 X25SB028 X25SB029 X25SB030
0220001 X25SS0230001 X25SS0240001 X25SS0250001 X25SS0260001 X25SS0270001 X25SS0280001 X25SS0290001 X25SS0300001
0615 20090615 20090615 20090615 20090615 20090615 20090615 20090615 20090615
M NM NM NM NM NM NM NM NM

RMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
O SO SO SO SO SO SO SO SO
0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1
T FT FT FT FT FT FT FT FT
S SS SS SS SS SS SS SS SS

N N N N N N N N N



UXO 25 Soil Appendix
ROACH ROAD RIFLE RANGE

location
nsample
sample_dat
qc_type
sacode
matrix
top_depth
bottom_dep
depth_unit
submatrix
composite
Inorganics (mg/kg)
ANTIMONY 0.27
ARSENIC 0.39
COPPER 100
LEAD 11
TIN 0.89
ZINC 46
Explosives (mg/kg)
NITROGLYCERIN 6.1
XRF Field Parameters (mg/kg)
LEAD 11
Miscellaneous Parameters (s.u.)
PH NA
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA
Miscellaneous Parameters (%)
TOTAL SOLIDS NA

PALs

0.53 L 0.24 L 0.13 B 0.1 L
2.4 B 2.1 B 1.9 B 4.3

13.3 13.4 9.5 8.5
142 60.2 31.1 9.4
2.3 B 1.8 B 1.6 B 1.6 B

30.3 30.8 35.2 30.2

1.2 U

565 49 40.333 0 U

7.5

13000

85 87 86 90

X25SB031 X25SB032 X25SB033 X25SB034C
X25SS0310001 X25SS0320001 X25SS0330001 X25SS034C0001

20090615 20090615 20090615 20090615
NM NM NM NM

NORMAL NORMAL NORMAL NORMAL
SO SO SO SO
0 0 0 0
1 1 1 1

FT FT FT FT
SS SS SS SS

YN N N



APPENDIX D 
 

DATA VALIDATION AND USABILITY ASSESSMENT 

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TABLE 1

QUALIFIED DATA
NAVAL SUPPORT FACILITY MARINE RIFLE RANGE - UXO 14

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

1 OF 5

SAMPLE 
NUMBER PARAMETER

SAMPLE 
RESULT UNIT

VALIDATION 
QUALIFIER

QUALIFICATION 
CODE REASON FOR QUALIFICATION

X14SS001C0001 NITROGLYCERIN 1.2 MG/KG UJ H HOLDING TIME NONCOMPLIANCE
X14SS005C0001 NITROGLYCERIN 1.2 MG/KG UJ H HOLDING TIME NONCOMPLIANCE
X14SS003C0001 NITROGLYCERIN 1.2 MG/KG UJ H HOLDING TIME NONCOMPLIANCE
X14SS004C0001 NITROGLYCERIN 1.2 MG/KG UJ H HOLDING TIME NONCOMPLIANCE
X14SS004C0001-D NITROGLYCERIN 1.2 MG/KG UJ H HOLDING TIME NONCOMPLIANCE

X14SS009C0001 NITROGLYCERIN 0.8 MG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X14SS002C0001 NITROGLYCERIN 1.2 MG/KG UJ H HOLDING TIME NONCOMPLIANCE
X14SS006C0001 NITROGLYCERIN 1.2 MG/KG UJ H HOLDING TIME NONCOMPLIANCE
X14SS007C0001 NITROGLYCERIN 1.2 MG/KG UJ H HOLDING TIME NONCOMPLIANCE
X14SB0840102-D ANTIMONY 0.46 MG/KG B A LAB BLANK CONTAMINATION
X14SB0840102-D ARSENIC 4 MG/KG J G FIELD DUPLICATE IMPRECISION
X14SB0840102-D COPPER 434 MG/KG J G FIELD DUPLICATE IMPRECISION
X14SB0840102-D LEAD 3590 MG/KG J G FIELD DUPLICATE IMPRECISION
X14SB0840102-D TIN 77.6 MG/KG J G FIELD DUPLICATE IMPRECISION

X14SS001C0001 ANTIMONY 0.15 MG/KG J DF
MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION

X14SS001C0001 COPPER 9.5 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X14SS001C0001 TIN 1.2 MG/KG B A LAB BLANK CONTAMINATION

MATRIX SPIKE NONCOMPLIANCE
X14SS005C0001 ANTIMONY 0.13 MG/KG J DF

MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION

X14SS005C0001 COPPER 12.7 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X14SS005C0001 TIN 1.2 MG/KG B A LAB BLANK CONTAMINATION
X14SS0390001 ANTIMONY 0.16 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X14SS0390001 TIN 2.9 MG/KG B A LAB BLANK CONTAMINATION
X14SS0630001 ANTIMONY 0.11 MG/KG B A LAB BLANK CONTAMINATION



TABLE 1

QUALIFIED DATA
NAVAL SUPPORT FACILITY MARINE RIFLE RANGE - UXO 14

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

2 OF 5

SAMPLE 
NUMBER PARAMETER

SAMPLE 
RESULT UNIT

VALIDATION 
QUALIFIER

QUALIFICATION 
CODE REASON FOR QUALIFICATION

X14SS0630001 TIN 3 MG/KG B A LAB BLANK CONTAMINATION

X14SS0720001 ANTIMONY 0.13 MG/KG L DE
MATRIX SPIKE AND LCS 
NONCOMPLIANCE

X14SS0720001 TIN 2.5 MG/KG B A LAB BLANK CONTAMINATION
X14SS1170001 ANTIMONY 0.07 MG/KG B A LAB BLANK CONTAMINATION
X14SS1260001 ANTIMONY 0.07 MG/KG B A LAB BLANK CONTAMINATION
X14SS1420001 ANTIMONY 0.14 MG/KG B A LAB BLANK CONTAMINATION
X14SS1420001 LEAD 11 MG/KG B A LAB BLANK CONTAMINATION
X14SS1420001 TIN 1.3 MG/KG B A LAB BLANK CONTAMINATION
X14SB1020203 ANTIMONY 0.18 MG/KG B A LAB BLANK CONTAMINATION

X14SS003C0001 ANTIMONY 0.18 MG/KG J DF
MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION

X14SS003C0001 COPPER 11.9 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X14SS003C0001 TIN 1.3 MG/KG B A LAB BLANK CONTAMINATION

X14SS004C0001 ANTIMONY 1.4 MG/KG J DF
MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION

X14SS004C0001 COPPER 25.5 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X14SS004C0001 TIN 3.2 MG/KG B A LAB BLANK CONTAMINATION

MATRIX SPIKE NONCOMPLIANCE
X14SS009C0001 ANTIMONY 0.3 MG/KG J DF

MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION

X14SS009C0001 COPPER 12.8 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X14SS009C0001 TIN 1.5 MG/KG B A LAB BLANK CONTAMINATION
X14SS0430001 ANTIMONY 0.13 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X14SS0940001 ANTIMONY 0.14 MG/KG L D MATRIX SPIKE NONCOMPLIANCE



TABLE 1

QUALIFIED DATA
NAVAL SUPPORT FACILITY MARINE RIFLE RANGE - UXO 14

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

3 OF 5

SAMPLE 
NUMBER PARAMETER

SAMPLE 
RESULT UNIT

VALIDATION 
QUALIFIER

QUALIFICATION 
CODE REASON FOR QUALIFICATION

X14SS1080001 ANTIMONY 0.14 MG/KG L DE
MATRIX SPIKE AND LCS 
NONCOMPLIANCE

X14SS1080001 TIN 1.6 MG/KG B A LAB BLANK CONTAMINATION
X14SB0840102 ANTIMONY 0.88 MG/KG B A LAB BLANK CONTAMINATION
X14SB0840102 ARSENIC 7.8 MG/KG J G FIELD DUPLICATE IMPRECISION
X14SB0840102 COPPER 849 MG/KG J G FIELD DUPLICATE IMPRECISION
X14SS1200001 ANTIMONY 0.14 MG/KG B A LAB BLANK CONTAMINATION
X14SS1200001 ARSENIC 1.6 MG/KG B A LAB BLANK CONTAMINATION
X14SS1200001 LEAD 741 MG/KG J G FIELD DUPLICATE IMPRECISION
X14SS1350001 ANTIMONY 0.28 MG/KG B A LAB BLANK CONTAMINATION
X14SS1380001 ANTIMONY 0.14 MG/KG B A LAB BLANK CONTAMINATION
X14SS1400001 ANTIMONY 0.32 MG/KG B A LAB BLANK CONTAMINATION
X14SS1410001 ANTIMONY 0.1 MG/KG B A LAB BLANK CONTAMINATION
X14SS1430001 ANTIMONY 0.14 MG/KG B A LAB BLANK CONTAMINATION
X14SB0840102 LEAD 6620 MG/KG J G FIELD DUPLICATE IMPRECISION
X14SB0840102 TIN 131 MG/KG J G FIELD DUPLICATE IMPRECISION

X14SS002C0001 ANTIMONY 0.19 MG/KG J DF
MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION

X14SS002C0001 COPPER 9.3 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X14SS002C0001 TIN 1.2 MG/KG B A LAB BLANK CONTAMINATION

X14SS006C0001 ANTIMONY 0.19 MG/KG J DF
MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION

X14SS006C0001 COPPER 8 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X14SS006C0001 TIN 1 MG/KG B A LAB BLANK CONTAMINATION
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X14SS007C0001 ANTIMONY 0.16 MG/KG J DF
MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION

X14SS007C0001 COPPER 8.7 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X14SS007C0001 TIN 1.7 MG/KG B A LAB BLANK CONTAMINATION
X14SS0330001 ANTIMONY 0.1 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X14SS0330001 TIN 2.2 MG/KG B A LAB BLANK CONTAMINATION
X14SS0480001 TIN 2 MG/KG B A LAB BLANK CONTAMINATION
X14SS0480001 ANTIMONY 0.14 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X14SS0620001 ANTIMONY 0.17 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X14SS0620001 TIN 2 MG/KG B A LAB BLANK CONTAMINATION
X14SS1300001 ANTIMONY 0.02 MG/KG B A LAB BLANK CONTAMINATION
X14SS1300001 TIN 0.49 MG/KG B A LAB BLANK CONTAMINATION
X14SS1310001 ANTIMONY 0.02 MG/KG B A LAB BLANK CONTAMINATION
X14SS1310001 TIN 0.58 MG/KG B A LAB BLANK CONTAMINATION
X14SS1320001 ANTIMONY 0.22 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X14SS1320001 TIN 0.54 MG/KG B A LAB BLANK CONTAMINATION
X14SB1110102 ANTIMONY 0.6 MG/KG B A LAB BLANK CONTAMINATION

X14SS008C0001 ANTIMONY 0.19 MG/KG J DF
MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION
MATRIX SPIKE NONCOMPLIANCEX14SS008C0001 COPPER 52.4 MG/KG L D MATRIX SPIKE NONCOMPLIANCE

X14SS008C0001 TIN 1.2 MG/KG B A LAB BLANK CONTAMINATION

X14SS0220001 ANTIMONY 0.12 MG/KG L DE
MATRIX SPIKE AND LCS 
NONCOMPLIANCE

X14SS0220001 TIN 1.8 MG/KG B A LAB BLANK CONTAMINATION
X14SS0350001 ANTIMONY 0.14 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
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X14SS0580001 ANTIMONY 0.15 MG/KG L DE
MATRIX SPIKE AND LCS 
NONCOMPLIANCE

X14SS0870001 ANTIMONY 0.12 MG/KG L DE
MATRIX SPIKE AND LCS 
NONCOMPLIANCE

X14SS0870001 TIN 1.7 MG/KG B A LAB BLANK CONTAMINATION
X14SS1340001 ANTIMONY 0.32 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X14SS1390001 ANTIMONY 0.14 MG/KG B A LAB BLANK CONTAMINATION
X14SS1170001 CATION EXCHANGE CAPACITY 15 MEQ/100 K D MATRIX SPIKE NONCOMPLIANCE
X14SS0220001 CATION EXCHANGE CAPACITY 20 MEQ/100 K D MATRIX SPIKE NONCOMPLIANCE
X14SS0580001 CATION EXCHANGE CAPACITY 13 MEQ/100 K D MATRIX SPIKE NONCOMPLIANCE
X14SS0870001 CATION EXCHANGE CAPACITY 23 MEQ/100 K D MATRIX SPIKE NONCOMPLIANCE
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X15SS077C0001 NITROGLYCERIN 3.7 MG/KG J H HOLDING TIME NONCOMPLIANCE

X15SS078C0001 NITROGLYCERIN 0.49 MG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SB0050102 ANTIMONY 0.11 MG/KG J DF
MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION

X15SB0050102 COPPER 10.1 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X15SB0050102 TIN 1.2 MG/KG B A LAB BLANK CONTAMINATION
X15SD0330006 ANTIMONY 0.083 MG/KG B A LAB BLANK CONTAMINATION
X15SD0330006 COPPER 2.1 MG/KG B A LAB BLANK CONTAMINATION
X15SD0330006 LEAD 5 MG/KG B A LAB BLANK CONTAMINATION
X15SD0330006 TIN 0.64 MG/KG B A LAB BLANK CONTAMINATION

X15SS0050001 ANTIMONY 0.99 MG/KG J DF
MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION

X15SS0050001 COPPER 10.6 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X15SS0050001 TIN 2 MG/KG B A LAB BLANK CONTAMINATION

X15SS0350001 ANTIMONY 0.27 MG/KG J DF
MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION
MATRIX SPIKE NONCOMPLIANCEX15SS0350001 COPPER 9.6 MG/KG L D MATRIX SPIKE NONCOMPLIANCE

X15SS0350001 TIN 3.9 MG/KG B A LAB BLANK CONTAMINATION

X15SS0610001 ANTIMONY 0.17 MG/KG J DF
MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION

X15SS0610001 COPPER 8.2 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X15SS0610001 TIN 1.2 MG/KG B A LAB BLANK CONTAMINATION
X15SS0720001 ANTIMONY 0.61 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
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X15SS0720001 TIN 1.3 MG/KG B A LAB BLANK CONTAMINATION
X15SS0760001 ANTIMONY 0.47 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X15SS0760001 TIN 2.2 MG/KG B A LAB BLANK CONTAMINATION
X15SD0050006 ANTIMONY 0.04 MG/KG B A LAB BLANK CONTAMINATION
X15SD0050006 TIN 0.92 MG/KG B A LAB BLANK CONTAMINATION
X15SD0130006 ANTIMONY 0.05 MG/KG B A LAB BLANK CONTAMINATION
X15SD0130006 TIN 0.9 MG/KG B A LAB BLANK CONTAMINATION
X15SD0300006 ANTIMONY 0.28 MG/KG B A LAB BLANK CONTAMINATION

X15SS0640001 ANTIMONY 4.8 MG/KG J DF
MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION

X15SS0640001 COPPER 22.2 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X15SS0640001 TIN 2.4 MG/KG B A LAB BLANK CONTAMINATION
X15SD0030006 TIN 1.9 MG/KG B A LAB BLANK CONTAMINATION
X15SD0030006 ANTIMONY 0.09 MG/KG B A LAB BLANK CONTAMINATION
X15SD0180006 TIN 1 MG/KG B A LAB BLANK CONTAMINATION
X15SD0180006 ANTIMONY 0.05 MG/KG B A LAB BLANK CONTAMINATION

X15SS0700001 ANTIMONY 1.9 MG/KG J DF
MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION
MATRIX SPIKE NONCOMPLIANCEX15SS0700001 COPPER 8.8 MG/KG L D MATRIX SPIKE NONCOMPLIANCE

X15SS0700001 TIN 1.3 MG/KG B A LAB BLANK CONTAMINATION
X15SS0710001-D ANTIMONY 0.28 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X15SS0710001-D TIN 1.2 MG/KG B A LAB BLANK CONTAMINATION
X15SS0730001 ANTIMONY 0.5 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X15SS0730001 TIN 1.3 MG/KG B A LAB BLANK CONTAMINATION
X15SS077C0001 ANTIMONY 0.68 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X15SS077C0001 TIN 1.8 MG/KG B A LAB BLANK CONTAMINATION
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X15SD0230006 TIN 0.87 MG/KG B A LAB BLANK CONTAMINATION
X15SD0230006 ANTIMONY 0.06 MG/KG B A LAB BLANK CONTAMINATION

X15SS0070001 ANTIMONY 0.83 MG/KG J DF
MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION

X15SS0070001 COPPER 12.2 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X15SS0070001 TIN 1.7 MG/KG B A LAB BLANK CONTAMINATION

X15SS0180001 ANTIMONY 0.69 MG/KG J DF
MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION

X15SS0180001 COPPER 8.8 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X15SS0180001 TIN 1.3 MG/KG B A LAB BLANK CONTAMINATION

X15SS0370001 ANTIMONY 0.37 MG/KG J DF
MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION

X15SS0370001 COPPER 7.3 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X15SS0370001 TIN 1.4 MG/KG B A LAB BLANK CONTAMINATION

X15SS0660001 ANTIMONY 0.16 MG/KG J DF
MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION
MATRIX SPIKE NONCOMPLIANCEX15SS0660001 COPPER 11.5 MG/KG L D MATRIX SPIKE NONCOMPLIANCE

X15SS0660001 TIN 1.4 MG/KG B A LAB BLANK CONTAMINATION
X15SS0680001 COPPER 37.6 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X15SS0680001 TIN 2.8 MG/KG B A LAB BLANK CONTAMINATION

X15SS0680001 ANTIMONY 0.26 MG/KG J DF
MATRIX SPIKE NONCOMPLIANCE 
AND LAB DUPLICATE IMPRECISION

X15SS0710001 ANTIMONY 0.39 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
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X15SS0710001 TIN 1.7 MG/KG B A LAB BLANK CONTAMINATION
X15SS078C0001 ANTIMONY 0.46 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X15SS078C0001 TIN 1.7 MG/KG B A LAB BLANK CONTAMINATION
X15SS0330001 CATION EXCHANGE CAPACITY 13 MEQ/100 K D MATRIX SPIKE NONCOMPLIANCE
X15SS0480001 CATION EXCHANGE CAPACITY 21 MEQ/100 K D MATRIX SPIKE NONCOMPLIANCE
X15SD0030006 CATION EXCHANGE CAPACITY 13 MEQ/100 K D MATRIX SPIKE NONCOMPLIANCE
X15SD0230006 CATION EXCHANGE CAPACITY 9.5 MEQ/100 K D MATRIX SPIKE NONCOMPLIANCE
X15SS0110001 1-METHYLNAPHTHALENE 25 UG/KG UJ C CALIBRATION NONCOMPLIANCE
X15SS0110001 2-METHYLNAPHTHALENE 25 UG/KG UJ C CALIBRATION NONCOMPLIANCE

X15SS0110001 BENZO(A)ANTHRACENE 21 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0110001 BENZO(A)PYRENE 18 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0110001 BENZO(B)FLUORANTHENE 24 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0110001 BENZO(G,H,I)PERYLENE 13 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0110001 BENZO(K)FLUORANTHENE 11 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT
UNCERTAINITY NEAR DETECTION 
LIMITX15SS0110001 CHRYSENE 15 UG/KG J P LIMIT

X15SS0110001 DIBENZO(A,H)ANTHRACENE 9.4 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0110001 FLUORANTHENE 15 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0110001 INDENO(1,2,3-CD)PYRENE 11 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT
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X15SS0110001 PHENANTHRENE 6.2 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0110001 PYRENE 15 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0290001 DIBENZO(A,H)ANTHRACENE 22 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0290001 1-METHYLNAPHTHALENE 27 UG/KG UJ C CALIBRATION NONCOMPLIANCE
X15SS0290001 2-METHYLNAPHTHALENE 27 UG/KG UJ C CALIBRATION NONCOMPLIANCE

X15SS0290001 ACENAPHTHENE 4.2 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0350001 1-METHYLNAPHTHALENE 25 UG/KG UJ C CALIBRATION NONCOMPLIANCE

X15SS0350001 2-METHYLNAPHTHALENE 19 UG/KG J CP

CALIBRATION NONCOMPLIANCE 
AND UNCERTAINITY NEAR 
DETECTION LIMIT

X15SS0380001 ACENAPHTHENE 5000 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0380001 ANTHRACENE 7200 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0380001 DIBENZO(A,H)ANTHRACENE 7000 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT
UNCERTAINITY NEAR DETECTION

X15SS0380001 FLUORENE 3100 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0490001 1-METHYLNAPHTHALENE 150 UG/KG J C CALIBRATION NONCOMPLIANCE

X15SS0490001 ACENAPHTHENE 1800 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0490001 ANTHRACENE 2400 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT
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X15SS0490001 DIBENZO(A,H)ANTHRACENE 2300 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0490001 FLUORENE 1000 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0520001 FLUORENE 1500 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0520001 1-METHYLNAPHTHALENE 230 UG/KG J C CALIBRATION NONCOMPLIANCE

X15SS0520001 ACENAPHTHENE 2600 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0530001 ACENAPHTHENE 4200 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0530001 ANTHRACENE 5400 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0530001 DIBENZO(A,H)ANTHRACENE 7600 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SD0050006 ACENAPHTHYLENE 25 UG/KG UL HRE
HOLDING TIME, LCS, AND 
SURROGATE NONCOMPLIANCE

X15SD0050006 ANTHRACENE 25 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE
HOLDING TIME AND SURROGATE 
NONCOMPLIANCEX15SD0050006 BENZO(A)ANTHRACENE 25 UG/KG UL HR NONCOMPLIANCE

X15SD0050006 BENZO(A)PYRENE 25 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SD0050006 BENZO(B)FLUORANTHENE 25 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SD0050006 BENZO(G,H,I)PERYLENE 25 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE
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X15SD0050006 BENZO(K)FLUORANTHENE 25 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SD0050006 CHRYSENE 25 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SD0050006 DIBENZO(A,H)ANTHRACENE 25 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SD0050006 FLUORANTHENE 25 UG/KG UL HRE
HOLDING TIME, LCS, AND 
SURROGATE NONCOMPLIANCE

X15SD0050006 FLUORENE 25 UG/KG UL HRE
HOLDING TIME, LCS, AND 
SURROGATE NONCOMPLIANCE

X15SD0050006 INDENO(1,2,3-CD)PYRENE 25 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SD0050006 NAPHTHALENE 25 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SD0050006 PHENANTHRENE 25 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SD0050006 PYRENE 25 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SD0050006 1-METHYLNAPHTHALENE 25 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE
HOLDING TIME LCS AND

X15SD0050006 2-METHYLNAPHTHALENE 25 UG/KG UL HRE
HOLDING TIME, LCS, AND 
SURROGATE NONCOMPLIANCE

X15SD0050006 ACENAPHTHENE 25 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SS0010001 1-METHYLNAPHTHALENE 5.4 UG/KG J CP

CALIBRATION NONCOMPLIANCE 
AND UNCERTAINITY NEAR 
DETECTION LIMIT
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X15SS0010001 2-METHYLNAPHTHALENE 20 UG/KG J CP

CALIBRATION NONCOMPLIANCE 
AND UNCERTAINITY NEAR 
DETECTION LIMIT

X15SS0030001 1-METHYLNAPHTHALENE 24 UG/KG UJ C CALIBRATION NONCOMPLIANCE
X15SS0030001 2-METHYLNAPHTHALENE 24 UG/KG UJ C CALIBRATION NONCOMPLIANCE

X15SS0030001 ANTHRACENE 1.9 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0030001 BENZO(A)ANTHRACENE 20 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0030001 BENZO(A)PYRENE 20 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0030001 BENZO(G,H,I)PERYLENE 13 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0030001 BENZO(K)FLUORANTHENE 12 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0030001 CHRYSENE 13 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0030001 DIBENZO(A,H)ANTHRACENE 7.8 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT
UNCERTAINITY NEAR DETECTION 
LIMITX15SS0030001 FLUORANTHENE 13 UG/KG J P LIMIT

X15SS0030001 INDENO(1,2,3-CD)PYRENE 12 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0030001 PHENANTHRENE 5.4 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0030001 PYRENE 11 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT
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X15SS0280001 FLUORENE 8.3 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0280001 1-METHYLNAPHTHALENE 23 UG/KG UJ C CALIBRATION NONCOMPLIANCE

X15SS0280001 2-METHYLNAPHTHALENE 9.2 UG/KG J CP

CALIBRATION NONCOMPLIANCE 
AND UNCERTAINITY NEAR 
DETECTION LIMIT

X15SS0280001 ACENAPHTHENE 12 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SD0030006 BENZO(K)FLUORANTHENE 24 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SD0030006 CHRYSENE 3.5 UG/KG B A LAB BLANK CONTAMINATION

X15SD0030006 DIBENZO(A,H)ANTHRACENE 24 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SD0030006 FLUORANTHENE 24 UG/KG UL HRE
HOLDING TIME, LCS, AND 
SURROGATE NONCOMPLIANCE

X15SD0030006 FLUORENE 24 UG/KG UL HRE
HOLDING TIME, LCS, AND 
SURROGATE NONCOMPLIANCE

X15SD0030006 INDENO(1,2,3-CD)PYRENE 24 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE
HOLDING TIME AND SURROGATE 
NONCOMPLIANCEX15SD0030006 NAPHTHALENE 24 UG/KG UL HR NONCOMPLIANCE

X15SD0030006 PHENANTHRENE 24 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SD0030006 PYRENE 24 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SD0030006 1-METHYLNAPHTHALENE 24 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE
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X15SD0030006 2-METHYLNAPHTHALENE 24 UG/KG UL HRE
HOLDING TIME, LCS, AND 
SURROGATE NONCOMPLIANCE

X15SD0030006 ACENAPHTHENE 24 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SD0030006 ACENAPHTHYLENE 24 UG/KG UL HRE
HOLDING TIME, LCS, AND 
SURROGATE NONCOMPLIANCE

X15SD0030006 ANTHRACENE 24 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SD0030006 BENZO(A)ANTHRACENE 24 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SD0030006 BENZO(A)PYRENE 24 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SD0030006 BENZO(B)FLUORANTHENE 24 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SD0030006 BENZO(G,H,I)PERYLENE 24 UG/KG UL HR
HOLDING TIME AND SURROGATE 
NONCOMPLIANCE

X15SS0020001 1-METHYLNAPHTHALENE 42 UG/KG J C CALIBRATION NONCOMPLIANCE
X15SS0020001 2-METHYLNAPHTHALENE 64 UG/KG J C CALIBRATION NONCOMPLIANCE

X15SS0020001 DIBENZO(A,H)ANTHRACENE 620 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT
CALIBRATION NONCOMPLIANCEX15SS0020001 FLUORANTHENE 5100 UG/KG J C CALIBRATION NONCOMPLIANCE

X15SS0020001 FLUORENE 360 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0190001 1-METHYLNAPHTHALENE 26 UG/KG UJ C CALIBRATION NONCOMPLIANCE

X15SS0190001 2-METHYLNAPHTHALENE 26 UG/KG UJ CD
CALIBRATION AND MATRIX SPIKE 
NONCOMPLIANCE

X15SS0190001 BENZO(A)ANTHRACENE 37 UG/KG J D MATRIX SPIKE NONCOMPLIANCE
X15SS0190001 BENZO(A)PYRENE 40 UG/KG J D MATRIX SPIKE NONCOMPLIANCE
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X15SS0190001 BENZO(B)FLUORANTHENE 42 UG/KG J D MATRIX SPIKE NONCOMPLIANCE
X15SS0190001 BENZO(G,H,I)PERYLENE 27 UG/KG J D MATRIX SPIKE NONCOMPLIANCE

X15SS0190001 BENZO(K)FLUORANTHENE 25 UG/KG J DP

MATRIX SPIKE NONCOMPLIANCE 
AND UNCERTAINITY NEAR THE 
DETECTION LIMIT

X15SS0190001 CHRYSENE 35 UG/KG J D MATRIX SPIKE NONCOMPLIANCE

X15SS0190001 DIBENZO(A,H)ANTHRACENE 13 UG/KG J DP

MATRIX SPIKE NONCOMPLIANCE 
AND UNCERTAINITY NEAR THE 
DETECTION LIMIT

X15SS0190001 FLUORANTHENE 30 UG/KG J D MATRIX SPIKE NONCOMPLIANCE

X15SS0190001 INDENO(1,2,3-CD)PYRENE 24 UG/KG J DP

MATRIX SPIKE NONCOMPLIANCE 
AND UNCERTAINITY NEAR THE 
DETECTION LIMIT

X15SS0190001 PHENANTHRENE 11 UG/KG J DP

MATRIX SPIKE NONCOMPLIANCE 
AND UNCERTAINITY NEAR THE 
DETECTION LIMIT

X15SS0190001 PYRENE 28 UG/KG J D MATRIX SPIKE NONCOMPLIANCE

X15SS0210001 2-METHYLNAPHTHALENE 17 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT
UNCERTAINITY NEAR DETECTION 
LIMITX15SS0210001 NAPHTHALENE 20 UG/KG J P LIMIT

X15SS0320001 1-METHYLNAPHTHALENE 25 UG/KG UJ C CALIBRATION NONCOMPLIANCE

X15SS0320001 2-METHYLNAPHTHALENE 11 UG/KG J CP

CALIBRATION NONCOMPLIANCE 
AND UNCERTAINITY NEAR 
DETECTION LIMIT

X15SS0320001 NAPHTHALENE 8.6 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT
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X15SS0540001 1-METHYLNAPHTHALENE 6.1 UG/KG J CP

CALIBRATION NONCOMPLIANCE 
AND UNCERTAINITY NEAR 
DETECTION LIMIT

X15SS0540001 2-METHYLNAPHTHALENE 20 UG/KG J CP

CALIBRATION NONCOMPLIANCE 
AND UNCERTAINITY NEAR 
DETECTION LIMIT

X15SD0230006 CHRYSENE 5.4 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SD0230006 INDENO(1,2,3-CD)PYRENE 2.9 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SD0230006 BENZO(A)ANTHRACENE 2.9 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SD0230006 BENZO(A)PYRENE 4.6 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SD0230006 BENZO(B)FLUORANTHENE 3.4 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SD0230006 BENZO(G,H,I)PERYLENE 2.8 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0150001 1-METHYLNAPHTHALENE 150 UG/KG J C CALIBRATION NONCOMPLIANCE
UNCERTAINITY NEAR DETECTION 
LIMITX15SS0150001 ACENAPHTHENE 2000 UG/KG J P LIMIT

X15SS0150001 ANTHRACENE 2500 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0150001 DIBENZO(A,H)ANTHRACENE 3300 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0310001 ACENAPHTHENE 2600 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT
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X15SS0310001 ANTHRACENE 3500 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0310001 DIBENZO(A,H)ANTHRACENE 4100 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0500001 1-METHYLNAPHTHALENE 86 UG/KG J C CALIBRATION NONCOMPLIANCE

X15SS0500001 ACENAPHTHENE 1500 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0500001 ANTHRACENE 2000 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT

X15SS0500001 DIBENZO(A,H)ANTHRACENE 2600 UG/KG J P
UNCERTAINITY NEAR DETECTION 
LIMIT
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X25SS0100001 ANTIMONY 0.48 MG/KG J DG
MATRIX SPIKE NONCOMPLIANCE AND FIELD 
DUPLICATE IMPRECISION

X25SS0100001 LEAD 84 MG/KG J DG
MATRIX SPIKE NONCOMPLIANCE AND FIELD 
DUPLICATE IMPRECISION

X25SS0100001 TIN 1.4 MG/KG B A LAB BLANK CONTAMINATION
X25SS0080001 ANTIMONY 0.27 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X25SS0080001 TIN 0.51 MG/KG B A LAB BLANK CONTAMINATION
X25SS0200001 ANTIMONY 12.2 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X25SS0200001 TIN 0.56 MG/KG B A LAB BLANK CONTAMINATION
X25SS0210001 ANTIMONY 0.3 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X25SS0220001 TIN 0.51 MG/KG B A LAB BLANK CONTAMINATION
X25SS0220001 ANTIMONY 0.19 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X25SS0240001 TIN 0.58 MG/KG B A LAB BLANK CONTAMINATION
X25SS0240001 ANTIMONY 1.7 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X25SS0210001 TIN 0.5 MG/KG B A LAB BLANK CONTAMINATION
X25SS0320001 TIN 1.8 MG/KG B A LAB BLANK CONTAMINATION
X25SS0320001 ANTIMONY 0.24 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X25SS0320001 ARSENIC 2.1 MG/KG B A LAB BLANK CONTAMINATION
X25SS0330001 ANTIMONY 0.13 MG/KG B A LAB BLANK CONTAMINATION
X25SS0330001 ARSENIC 1.9 MG/KG B A LAB BLANK CONTAMINATION

LAB BLANK CONTAMINATIONX25SS0330001 TIN 1.6 MG/KG B A LAB BLANK CONTAMINATION
X25SS034C0001 ANTIMONY 0.1 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X25SS034C0001 TIN 1.6 MG/KG B A LAB BLANK CONTAMINATION
X25SS0040001 ANTIMONY 0.15 MG/KG B A LAB BLANK CONTAMINATION
X25SS0040001 TIN 0.49 MG/KG B A LAB BLANK CONTAMINATION
X25SS0190001 ANTIMONY 4.4 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X25SS0190001 TIN 0.43 MG/KG B A LAB BLANK CONTAMINATION
X25SS0300001 TIN 1.7 MG/KG B A LAB BLANK CONTAMINATION
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X25SS0300001 ANTIMONY 0.26 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X25SS0010001 ANTIMONY 0.02 MG/KG B A LAB BLANK CONTAMINATION
X25SS0010001 TIN 0.56 MG/KG B A LAB BLANK CONTAMINATION
X25SS0070001 ANTIMONY 0.02 MG/KG B A LAB BLANK CONTAMINATION
X25SS0070001 ARSENIC 2.3 MG/KG J G FIELD DUPLICATE IMPRECISION
X25SS0070001 TIN 0.62 MG/KG B A LAB BLANK CONTAMINATION
X25SS0070001-D TIN 0.68 MG/KG B A LAB BLANK CONTAMINATION
X25SS0070001-D ANTIMONY 0.16 MG/KG B A LAB BLANK CONTAMINATION
X25SS0070001-D ARSENIC 5.8 MG/KG J G FIELD DUPLICATE IMPRECISION

X25SS0130001 ANTIMONY 0.2 MG/KG J CDG
CALIBRATION AND MATRIX SPIKE NONCOMPLIANCE 
AND FIELD DUPLICATE IMPRECISIION

X25SS0130001 LEAD 19.8 MG/KG J G FIELD DUPLICATE IMPRECISION
X25SS0130001 TIN 1.2 MG/KG B A LAB BLANK CONTAMINATION
X25SS0160001 ANTIMONY 0.4 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X25SS0160001 TIN 0.52 MG/KG B A LAB BLANK CONTAMINATION
X25SS0180001 ANTIMONY 2.4 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X25SS0180001 TIN 0.55 MG/KG B A LAB BLANK CONTAMINATION
X25SS0210001-D TIN 0.47 MG/KG B A LAB BLANK CONTAMINATION
X25SS0210001-D ANTIMONY 0.27 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X25SS0230001 TIN 0.55 MG/KG B A LAB BLANK CONTAMINATION

MATRIX SPIKE NONCOMPLIANCEX25SS0230001 ANTIMONY 1.3 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X25SS0250001 TIN 0.5 MG/KG B A LAB BLANK CONTAMINATION
X25SS0250001 ANTIMONY 0.27 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X25SS0280001 ANTIMONY 0.21 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X25SS0280001 TIN 1.5 MG/KG B A LAB BLANK CONTAMINATION
X25SS0310001 ANTIMONY 0.53 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X25SS0310001 ARSENIC 2.4 MG/KG B A LAB BLANK CONTAMINATION
X25SS0310001 TIN 2.3 MG/KG B A LAB BLANK CONTAMINATION
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X16SS080C0001 NITROGLYCERIN 1.2 MG/KG UJ H HOLDING TIME NONCOMPLIANCE
X16SS081C0001 NITROGLYCERIN 1.2 MG/KG UJ H HOLDING TIME NONCOMPLIANCE
X16SS0130001 ANTIMONY 0.55 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X16SS0130001 COPPER 11.4 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X16SS0130001 TIN 1.2 MG/KG B A LAB BLANK CONTAMINATION
X16SS0250001 ANTIMONY 0.73 MG/KG B A LAB BLANK CONTAMINATION
X16SS0250001 ARSENIC 4 MG/KG J D MATRIX SPIKE NONCOMPLIANCE
X16SS0250001 COPPER 8.8 MG/KG J D MATRIX SPIKE NONCOMPLIANCE
X16SS0250001 LEAD 159 MG/KG J D MATRIX SPIKE NONCOMPLIANCE
X16SS0250001 TIN 1.2 MG/KG B A LAB BLANK CONTAMINATION
X16SS0250001 ZINC 29.4 MG/KG J D MATRIX SPIKE NONCOMPLIANCE
X16SS0320001 ANTIMONY 0.14 MG/KG B A LAB BLANK CONTAMINATION
X16SS0320001 TIN 1.2 MG/KG B A LAB BLANK CONTAMINATION
X16SS0320001-D ANTIMONY 0.14 MG/KG B A LAB BLANK CONTAMINATION
X16SS0320001-D TIN 1.3 MG/KG B A LAB BLANK CONTAMINATION
X16SS0540001 ANTIMONY 0.32 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X16SS0540001 COPPER 5.3 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X16SS0540001 TIN 1.1 MG/KG B A LAB BLANK CONTAMINATION
X16SS0570001 TIN 1.3 MG/KG B A LAB BLANK CONTAMINATION
X16SS0570001 ANTIMONY 0.14 MG/KG B A LAB BLANK CONTAMINATION

MATRIX SPIKE NONCOMPLIANCEX16SS0570001 COPPER 4.5 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X16SS0790001 ANTIMONY 1.2 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X16SS0790001 COPPER 10.6 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X16SS0790001 TIN 1.3 MG/KG B A LAB BLANK CONTAMINATION
X16SS0950001 COPPER 3 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X16SS0950001 TIN 0.92 MG/KG B A LAB BLANK CONTAMINATION
X16SS0950001 ANTIMONY 0.08 MG/KG B A LAB BLANK CONTAMINATION
X16SS0610001 ANTIMONY 0.2 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
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X16SS0610001 COPPER 6.5 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X16SS0610001 TIN 1.8 MG/KG B A LAB BLANK CONTAMINATION
X16SS080C0001 ANTIMONY 0.14 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X16SS080C0001 TIN 1.2 MG/KG B A LAB BLANK CONTAMINATION
X16SS0910001 ANTIMONY 0.03 MG/KG B A LAB BLANK CONTAMINATION
X16SS0910001 COPPER 5.7 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X16SS0910001 TIN 1 MG/KG B A LAB BLANK CONTAMINATION
X16SS0930001 ANTIMONY 0.06 MG/KG B A LAB BLANK CONTAMINATION
X16SS0930001 COPPER 3.3 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X16SS0930001 TIN 1 MG/KG B A LAB BLANK CONTAMINATION
X16SS0170001 ANTIMONY 0.45 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X16SS0170001 COPPER 7.4 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X16SS0170001 TIN 1.5 MG/KG B A LAB BLANK CONTAMINATION
X16SS0730001 TIN 1.3 MG/KG B A LAB BLANK CONTAMINATION
X16SS0730001 ANTIMONY 0.92 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X16SS0730001 COPPER 4.7 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X16SS081C0001 ANTIMONY 0.42 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X16SS081C0001 TIN 1.1 MG/KG B A LAB BLANK CONTAMINATION
X16SS0920001 ANTIMONY 1 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X16SS0920001 COPPER 5.7 MG/KG K D MATRIX SPIKE NONCOMPLIANCE

LAB BLANK CONTAMINATIONX16SS0920001 TIN 1.3 MG/KG B A LAB BLANK CONTAMINATION

X16SS0030001 ANTIMONY 0.62 MG/KG L DE
MATRIX SPIKE  AND LCS 
NONCOMPLIANCE

X16SS0030001 TIN 1.1 MG/KG B A LAB BLANK CONTAMINATION
X16SS0080001 ANTIMONY 1 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X16SS0080001 COPPER 10.4 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X16SS0080001 TIN 1.9 MG/KG B A LAB BLANK CONTAMINATION
X16SS0200001 ANTIMONY 0.22 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
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X16SS0200001 ARSENIC 1.9 MG/KG B A LAB BLANK CONTAMINATION
X16SS0200001 TIN 1 MG/KG B A LAB BLANK CONTAMINATION
X16SS0420001 COPPER 3.9 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X16SS0420001 TIN 1 MG/KG B A LAB BLANK CONTAMINATION
X16SS0420001 ANTIMONY 0.11 MG/KG B A LAB BLANK CONTAMINATION
X16SS0870001 ANTIMONY 0.69 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X16SS0870001 COPPER 5.5 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X16SS0870001 TIN 1.2 MG/KG B A LAB BLANK CONTAMINATION
X16SS0900001 ANTIMONY 0.23 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X16SS0900001 COPPER 5.3 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X16SS0900001 TIN 1.1 MG/KG B A LAB BLANK CONTAMINATION

X16SS0900001-D ANTIMONY 1.6 MG/KG J DG
MATRIX SPIKE NONCOMPLIANCE AND 
FIELD DUPLICATE IMPRECISION

X16SS0900001-D LEAD 338 MG/KG J G FIELD DUPLICATE IMPRECISION
X16SS0900001-D TIN 1.1 MG/KG B A LAB BLANK CONTAMINATION
X16SS0940001 ANTIMONY 0.09 MG/KG B A LAB BLANK CONTAMINATION
X16SS0940001 COPPER 2.4 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X16SS0940001 TIN 0.75 MG/KG B A LAB BLANK CONTAMINATION
X16SS0730001 CATION EXCHANGE CAPACITY 15 MEQ/100 K D MATRIX SPIKE NONCOMPLIANCE

MATRIX SPIKE NONCOMPLIANCEX16SS0080001 CATION EXCHANGE CAPACITY 31 MEQ/100 K D MATRIX SPIKE NONCOMPLIANCE
X16SS0090001 ACENAPHTHYLENE 23 UG/KG UL R SURROGATE NONCOMPLIANCE
X16SS0090001 ANTHRACENE 23 UG/KG UL R SURROGATE NONCOMPLIANCE
X16SS0090001 BENZO(A)ANTHRACENE 8.8 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0090001 BENZO(A)PYRENE 8.7 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0090001 BENZO(B)FLUORANTHENE 11 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0090001 BENZO(G,H,I)PERYLENE 6.2 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0090001 BENZO(K)FLUORANTHENE 23 UG/KG UL R SURROGATE NONCOMPLIANCE
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X16SS0090001 CHRYSENE 14 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0090001 DIBENZO(A,H)ANTHRACENE 23 UG/KG UL R SURROGATE NONCOMPLIANCE
X16SS0090001 FLUORANTHENE 8 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0090001 FLUORENE 23 UG/KG UL R SURROGATE NONCOMPLIANCE
X16SS0090001 INDENO(1,2,3-CD)PYRENE 5.9 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0090001 NAPHTHALENE 23 UG/KG UL R SURROGATE NONCOMPLIANCE
X16SS0090001 PHENANTHRENE 23 UG/KG UL R SURROGATE NONCOMPLIANCE
X16SS0090001 PYRENE 9.5 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0090001 1-METHYLNAPHTHALENE 23 UG/KG UL R SURROGATE NONCOMPLIANCE
X16SS0090001 2-METHYLNAPHTHALENE 23 UG/KG UL R SURROGATE NONCOMPLIANCE
X16SS0090001 ACENAPHTHENE 23 UG/KG UL R SURROGATE NONCOMPLIANCE

X16SS0130001 ANTHRACENE 1.8 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0130001 BENZO(B)FLUORANTHENE 16 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0130001 BENZO(G,H,I)PERYLENE 22 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0130001 BENZO(K)FLUORANTHENE 4.3 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT
UNCERTAINTY NEAR DETECTION 
LIMITX16SS0130001 DIBENZO(A,H)ANTHRACENE 6.4 UG/KG J P LIMIT

X16SS0130001 FLUORANTHENE 7.4 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0130001 INDENO(1,2,3-CD)PYRENE 8.1 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0130001 PHENANTHRENE 5.3 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0230001 2-METHYLNAPHTHALENE 28 UG/KG UL E LCS NONCOMPLIANCE
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X16SS0230001 ACENAPHTHENE 28 UG/KG UL E LCS NONCOMPLIANCE

X16SS0230001 ANTHRACENE 12 UG/KG L EP

LCS NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0230001 BENZO(A)ANTHRACENE 210 UG/KG J G FIELD DUPLICATE IMPRECISION
X16SS0230001 BENZO(A)PYRENE 240 UG/KG J G FIELD DUPLICATE IMPRECISION
X16SS0230001 BENZO(B)FLUORANTHENE 89 UG/KG J G FIELD DUPLICATE IMPRECISION
X16SS0230001 BENZO(G,H,I)PERYLENE 130 UG/KG J G FIELD DUPLICATE IMPRECISION

X16SS0230001 BENZO(K)FLUORANTHENE 13 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0230001 CHRYSENE 240 UG/KG J G FIELD DUPLICATE IMPRECISION
X16SS0230001 DIBENZO(A,H)ANTHRACENE 41 UG/KG J G FIELD DUPLICATE IMPRECISION
X16SS0230001 FLUORANTHENE 32 UG/KG L E LCS NONCOMPLIANCE
X16SS0230001 FLUORENE 28 UG/KG UL E LCS NONCOMPLIANCE
X16SS0230001 PHENANTHRENE 40 UG/KG L E LCS NONCOMPLIANCE
X16SS0230001 PYRENE 160 UG/KG J G FIELD DUPLICATE IMPRECISION
X16SS0020001 1-METHYLNAPHTHALENE 2.6 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0020001 2-METHYLNAPHTHALENE 9.3 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0020001 ACENAPHTHENE 23 UG/KG UL R SURROGATE NONCOMPLIANCE
X16SS0020001 ACENAPHTHYLENE 23 UG/KG UL R SURROGATE NONCOMPLIANCE

SURROGATE NONCOMPLIANCEX16SS0020001 ANTHRACENE 32 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0020001 BENZO(B)FLUORANTHENE 200 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0020001 BENZO(G,H,I)PERYLENE 260 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0020001 BENZO(K)FLUORANTHENE 40 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0020001 DIBENZO(A,H)ANTHRACENE 120 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0020001 FLUORANTHENE 79 UG/KG L R SURROGATE NONCOMPLIANCE
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X16SS0020001 FLUORENE 4.2 UG/KG L CRP

CALIBRATION AND SURROGATE 
NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0020001 INDENO(1,2,3-CD)PYRENE 78 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0020001 NAPHTHALENE 23 UG/KG UL R SURROGATE NONCOMPLIANCE
X16SS0020001 PHENANTHRENE 140 UG/KG L R SURROGATE NONCOMPLIANCE

X16SS0190001 ANTHRACENE 10 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0190001 BENZO(K)FLUORANTHENE 13 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0570001 PYRENE 3.9 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0570001 BENZO(A)ANTHRACENE 2.6 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0570001 CHRYSENE 5.6 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0570001 FLUORANTHENE 4.8 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT
UNCERTAINTY NEAR DETECTION 
LIMITX16SS0570001 INDENO(1,2,3-CD)PYRENE 3 UG/KG J P LIMIT

X16SS0260001 2-METHYLNAPHTHALENE 24 UG/KG UL E LCS NONCOMPLIANCE
X16SS0260001 ACENAPHTHENE 24 UG/KG UL E LCS NONCOMPLIANCE

X16SS0260001 ANTHRACENE 5.5 UG/KG L EP

LCS NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0260001 BENZO(K)FLUORANTHENE 6.6 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT
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X16SS0260001 DIBENZO(A,H)ANTHRACENE 21 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0260001 FLUORANTHENE 17 UG/KG L EP

LCS NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0260001 FLUORENE 24 UG/KG UL E LCS NONCOMPLIANCE

X16SS0260001 INDENO(1,2,3-CD)PYRENE 18 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0260001 PHENANTHRENE 21 UG/KG L EP

LCS NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0400001 1-METHYLNAPHTHALENE 24 UG/KG UL R SURROGATE NONCOMPLIANCE

X16SS0400001 2-METHYLNAPHTHALENE 24 UG/KG UL ER
LCS AND SURROGATE 
NONCOMPLIANCE

X16SS0400001 ACENAPHTHENE 24 UG/KG UL ER
LCS AND SURROGATE 
NONCOMPLIANCE

X16SS0400001 ACENAPHTHYLENE 24 UG/KG UL R SURROGATE NONCOMPLIANCE
LCS AND SURROGATE 
NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMITX16SS0400001 ANTHRACENE 1.6 UG/KG L ERP LIMIT

X16SS0400001 BENZO(A)ANTHRACENE 24 UG/KG L RP

SURROGATE NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0400001 BENZO(A)PYRENE 29 UG/KG L R SURROGATE NONCOMPLIANCE

X16SS0400001 BENZO(B)FLUORANTHENE 14 UG/KG L RP

SURROGATE NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT
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X16SS0400001 BENZO(G,H,I)PERYLENE 18 UG/KG L RP

SURROGATE NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0400001 BENZO(K)FLUORANTHENE 24 UG/KG UL R SURROGATE NONCOMPLIANCE
X16SS0400001 CHRYSENE 30 UG/KG L R SURROGATE NONCOMPLIANCE

X16SS0400001 DIBENZO(A,H)ANTHRACENE 6.1 UG/KG L RP

SURROGATE NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0400001 FLUORANTHENE 8.1 UG/KG L ERP

LCS AND SURROGATE 
NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0400001 FLUORENE 24 UG/KG UL ER
LCS AND SURROGATE 
NONCOMPLIANCE

X16SS0400001 INDENO(1,2,3-CD)PYRENE 6.9 UG/KG L RP

SURROGATE NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0400001 NAPHTHALENE 24 UG/KG UL R SURROGATE NONCOMPLIANCE
LCS AND SURROGATE 
NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION

X16SS0400001 PHENANTHRENE 6.5 UG/KG L ERP
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0400001 PYRENE 24 UG/KG L RP

SURROGATE NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0780001 BENZO(B)FLUORANTHENE 52 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0780001 BENZO(G,H,I)PERYLENE 65 UG/KG L R SURROGATE NONCOMPLIANCE
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X16SS0780001 BENZO(K)FLUORANTHENE 10 UG/KG L RP

SURROGATE NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0780001 CHRYSENE 130 UG/KG L R SURROGATE NONCOMPLIANCE

X16SS0780001 DIBENZO(A,H)ANTHRACENE 22 UG/KG L RP

SURROGATE NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0780001 FLUORANTHENE 23 UG/KG L ERP

LCS AND SURROGATE 
NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0780001 FLUORENE 23 UG/KG UL ER
LCS AND SURROGATE 
NONCOMPLIANCE

X16SS0780001 INDENO(1,2,3-CD)PYRENE 24 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0780001 NAPHTHALENE 23 UG/KG UL R SURROGATE NONCOMPLIANCE

X16SS0780001 PHENANTHRENE 22 UG/KG L ERP

LCS AND SURROGATE 
NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0780001 PYRENE 93 UG/KG L R SURROGATE NONCOMPLIANCE
SURROGATE NONCOMPLIANCEX16SS0780001 1-METHYLNAPHTHALENE 23 UG/KG UL R SURROGATE NONCOMPLIANCE

X16SS0780001 2-METHYLNAPHTHALENE 23 UG/KG UL ER
LCS AND SURROGATE 
NONCOMPLIANCE

X16SS0780001 ACENAPHTHENE 23 UG/KG UL ER
LCS AND SURROGATE 
NONCOMPLIANCE

X16SS0780001 ACENAPHTHYLENE 23 UG/KG UL R SURROGATE NONCOMPLIANCE
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X16SS0780001 ANTHRACENE 5.2 UG/KG L ERP

LCS AND SURROGATE 
NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0780001 BENZO(A)ANTHRACENE 100 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0780001 BENZO(A)PYRENE 120 UG/KG L R SURROGATE NONCOMPLIANCE

X16SS080C0001 2-METHYLNAPHTHALENE 3.5 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS080C0001 ANTHRACENE 4.1 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS080C0001 BENZO(K)FLUORANTHENE 5.8 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS080C0001 DIBENZO(A,H)ANTHRACENE 12 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS080C0001 FLUORANTHENE 9.8 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS080C0001 INDENO(1,2,3-CD)PYRENE 9.1 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS080C0001 PHENANTHRENE 21 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT
UNCERTAINTY NEAR DETECTION

X16SS0140001 ANTHRACENE 7.3 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0140001 BENZO(K)FLUORANTHENE 9 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0140001 DIBENZO(A,H)ANTHRACENE 20 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0140001 FLUORANTHENE 20 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT
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X16SS0140001 INDENO(1,2,3-CD)PYRENE 17 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0230001-D BENZO(B)FLUORANTHENE 3.8 UG/KG J GP

FIELD DUPLICATE IMPRECISION AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0230001-D BENZO(G,H,I)PERYLENE 4.3 UG/KG J GP

FIELD DUPLICATE IMPRECISION AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0230001-D CHRYSENE 8.8 UG/KG J GP

FIELD DUPLICATE IMPRECISION AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0230001-D DIBENZO(A,H)ANTHRACENE 23 UG/KG UJ G FIELD DUPLICATE IMPRECISION

X16SS0230001-D FLUORANTHENE 2.5 UG/KG L EP

LCS NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0230001-D FLUORENE 23 UG/KG UL E LCS NONCOMPLIANCE

X16SS0230001-D INDENO(1,2,3-CD)PYRENE 2.5 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0230001-D PHENANTHRENE 23 UG/KG UL E LCS NONCOMPLIANCE
FIELD DUPLICATE IMPRECISION AND 
UNCERTAINTY NEAR DETECTION

X16SS0230001-D PYRENE 4.6 UG/KG J GP
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0230001-D 2-METHYLNAPHTHALENE 23 UG/KG UL E LCS NONCOMPLIANCE
X16SS0230001-D ACENAPHTHENE 23 UG/KG UL E LCS NONCOMPLIANCE
X16SS0230001-D ANTHRACENE 23 UG/KG UL E LCS NONCOMPLIANCE

X16SS0230001-D BENZO(A)ANTHRACENE 5.3 UG/KG J GP

FIELD DUPLICATE IMPRECISION AND 
UNCERTAINTY NEAR DETECTION 
LIMIT
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X16SS0230001-D BENZO(A)PYRENE 7.6 UG/KG J GP

FIELD DUPLICATE IMPRECISION AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0310001 NAPHTHALENE 24 UG/KG UL R SURROGATE NONCOMPLIANCE

X16SS0310001 PHENANTHRENE 89 UG/KG L ER
LCS AND SURROGATE 
NONCOMPLIANCE

X16SS0310001 PYRENE 280 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0310001 1-METHYLNAPHTHALENE 24 UG/KG UL R SURROGATE NONCOMPLIANCE

X16SS0310001 2-METHYLNAPHTHALENE 6.4 UG/KG L EPR

LCS AND SURROGATE 
NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0310001 ACENAPHTHENE 24 UG/KG UL ER
LCS AND SURROGATE 
NONCOMPLIANCE

X16SS0310001 ACENAPHTHYLENE 24 UG/KG L R SURROGATE NONCOMPLIANCE

X16SS0310001 ANTHRACENE 19 UG/KG L ERP

LCS AND SURROGATE 
NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0310001 BENZO(A)ANTHRACENE 300 UG/KG L R SURROGATE NONCOMPLIANCE
SURROGATE NONCOMPLIANCEX16SS0310001 BENZO(B)FLUORANTHENE 120 UG/KG L R SURROGATE NONCOMPLIANCE

X16SS0310001 BENZO(G,H,I)PERYLENE 170 UG/KG L R SURROGATE NONCOMPLIANCE

X16SS0310001 BENZO(K)FLUORANTHENE 20 UG/KG L RP

SURROGATE NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0310001 DIBENZO(A,H)ANTHRACENE 58 UG/KG L R SURROGATE NONCOMPLIANCE

X16SS0310001 FLUORANTHENE 48 UG/KG L ER
LCS AND SURROGATE 
NONCOMPLIANCE



TABLE 1

QUALIFIED DATA
NAVAL SUPPORT FACILITY RUM POINT SKEET RANGE - UXO 16

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

13 OF 17

SAMPLE 
NUMBER PARAMETER

SAMPLE 
RESULT UNIT

VALIDATION 
QUALIFIER

QUALIFICATION 
CODE REASON FOR QUALIFICATION

X16SS0310001 FLUORENE 24 UG/KG UL ER
LCS AND SURROGATE 
NONCOMPLIANCE

X16SS0310001 INDENO(1,2,3-CD)PYRENE 43 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0370001 2-METHYLNAPHTHALENE 22 UG/KG UL E LCS NONCOMPLIANCE
X16SS0370001 ACENAPHTHENE 22 UG/KG UL E LCS NONCOMPLIANCE
X16SS0370001 ANTHRACENE 22 UG/KG UL E LCS NONCOMPLIANCE
X16SS0370001 FLUORANTHENE 22 UG/KG UL E LCS NONCOMPLIANCE
X16SS0370001 FLUORENE 22 UG/KG UL E LCS NONCOMPLIANCE
X16SS0370001 PHENANTHRENE 22 UG/KG UL E LCS NONCOMPLIANCE

X16SS0370001-D 2-METHYLNAPHTHALENE 23 UG/KG UL DE
MATRIX SPIKE  AND LCS 
NONCOMPLIANCE

X16SS0370001-D ACENAPHTHENE 23 UG/KG UL DE
MATRIX SPIKE  AND LCS 
NONCOMPLIANCE

X16SS0370001-D ACENAPHTHYLENE 23 UG/KG UL D MATRIX SPIKE NONCOMPLIANCE

X16SS0370001-D CHRYSENE 3.3 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0370001-D FLUORENE 23 UG/KG UL DE
MATRIX SPIKE  AND LCS 
NONCOMPLIANCE

X16SS0370001-D INDENO(1,2,3-CD)PYRENE 2.7 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT
MATRIX SPIKE AND LCS

X16SS0370001-D NAPHTHALENE 23 UG/KG UL DE
MATRIX SPIKE  AND LCS 
NONCOMPLIANCE

X16SS0370001-D PHENANTHRENE 23 UG/KG UL D MATRIX SPIKE NONCOMPLIANCE

X16SS0510001 ANTHRACENE 18 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0510001 BENZO(K)FLUORANTHENE 21 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT
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X16SS0560001 1-METHYLNAPHTHALENE 5.3 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0560001 ACENAPHTHENE 3.6 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0560001 FLUORENE 9.4 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0620001 1-METHYLNAPHTHALENE 6.3 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0620001 2-METHYLNAPHTHALENE 22 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0620001 ACENAPHTHENE 4.4 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0620001 FLUORENE 11 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0620001 NAPHTHALENE 3.1 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0710001 1-METHYLNAPHTHALENE 2.4 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0710001 2-METHYLNAPHTHALENE 10 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT
UNCERTAINTY NEAR DETECTION

X16SS0710001 ANTHRACENE 17 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0730001 FLUORENE 6.2 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0730001 PYRENE 620 UG/KG L R SURROGATE NONCOMPLIANCE

X16SS0730001 1-METHYLNAPHTHALENE 4.8 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT
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X16SS0730001 2-METHYLNAPHTHALENE 17 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0730001 ACENAPHTHENE 2.4 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0730001 BENZO(A)ANTHRACENE 690 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0730001 BENZO(A)PYRENE 820 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0730001 CHRYSENE 870 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0760001 BENZO(K)FLUORANTHENE 200 UG/KG L R SURROGATE NONCOMPLIANCE
X16SS0760001 FLUORANTHENE 210 UG/KG L R SURROGATE NONCOMPLIANCE

X16SS0760001 FLUORENE 21 UG/KG J RP

SURROGATE NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0760001 INDENO(1,2,3-CD)PYRENE 260 UG/KG L R SURROGATE NONCOMPLIANCE

X16SS0760001 NAPHTHALENE 7.2 UG/KG L RP

SURROGATE NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0760001 1-METHYLNAPHTHALENE 16 UG/KG L RP

SURROGATE NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0760001 2-METHYLNAPHTHALENE 68 UG/KG L R SURROGATE NONCOMPLIANCE
SURROGATE NONCOMPLIANCE AND

X16SS0760001 ACENAPHTHENE 7.7 UG/KG L RP

SURROGATE NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0760001 ACENAPHTHYLENE 23 UG/KG UL R SURROGATE NONCOMPLIANCE
X16SS0760001 ANTHRACENE 110 UG/KG L R SURROGATE NONCOMPLIANCE

X16SS081C0001 ANTHRACENE 5.6 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT
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X16SS081C0001 BENZO(K)FLUORANTHENE 7.7 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS081C0001 DIBENZO(A,H)ANTHRACENE 18 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS081C0001 FLUORANTHENE 13 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS081C0001 INDENO(1,2,3-CD)PYRENE 10 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0080001 2-METHYLNAPHTHALENE 23 UG/KG UL E LCS NONCOMPLIANCE
X16SS0080001 ACENAPHTHENE 23 UG/KG UL E LCS NONCOMPLIANCE
X16SS0080001 ANTHRACENE 23 UG/KG UL E LCS NONCOMPLIANCE

X16SS0080001 BENZO(A)ANTHRACENE 6 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0080001 BENZO(A)PYRENE 7.6 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0080001 BENZO(B)FLUORANTHENE 6 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0080001 BENZO(G,H,I)PERYLENE 4.6 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT
UNCERTAINTY NEAR DETECTION 
LIMITX16SS0080001 CHRYSENE 10 UG/KG J P LIMIT

X16SS0080001 FLUORANTHENE 8.9 UG/KG L EP

LCS NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0080001 FLUORENE 23 UG/KG UL E LCS NONCOMPLIANCE

X16SS0080001 INDENO(1,2,3-CD)PYRENE 3.4 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT
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X16SS0080001 PHENANTHRENE 3.2 UG/KG L EP

LCS NONCOMPLIANCE AND 
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0080001 PYRENE 6.1 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0420001 CHRYSENE 7.7 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0420001 PYRENE 4.6 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0420001 BENZO(A)ANTHRACENE 3.9 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0420001 BENZO(A)PYRENE 5.8 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0420001 BENZO(G,H,I)PERYLENE 3.4 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0460001 PYRENE 3.1 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0460001 BENZO(A)ANTHRACENE 2.6 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT
UNCERTAINTY NEAR DETECTION 
LIMITX16SS0460001 BENZO(B)FLUORANTHENE 3 UG/KG J P LIMIT

X16SS0460001 CHRYSENE 4.3 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0460001 FLUORANTHENE 5 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT

X16SS0460001 INDENO(1,2,3-CD)PYRENE 3.1 UG/KG J P
UNCERTAINTY NEAR DETECTION 
LIMIT
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NAVAL SUPPORT FACILITY SMALL ARMS RANGE - UXO 17

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

1 OF 3

SAMPLE 
NUMBER PARAMETER

SAMPLE 
RESULT UNIT

VALIDATION 
QUALIFIER

QUALIFICATION 
CODE REASON FOR QUALIFICATION

X17SB0020406 ANTIMONY 0.22 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X17SB0020406 TIN 0.92 MG/KG B A LAB BLANK CONTAMINATION
X17SB0030608 ANTIMONY 0.3 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X17SB0030608 TIN 1 MG/KG B A LAB BLANK CONTAMINATION
X17SB0040004 ANTIMONY 2.2 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X17SB0040004 TIN 1.2 MG/KG B A LAB BLANK CONTAMINATION
X17SB0060406 ANTIMONY 1 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X17SB0060406 ARSENIC 2.4 MG/KG B A LAB BLANK CONTAMINATION
X17SB0060406 TIN 1 MG/KG B A LAB BLANK CONTAMINATION
X17SB0070004 ANTIMONY 0.19 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X17SB0070004 TIN 1.3 MG/KG B A LAB BLANK CONTAMINATION
X17SB0130102 ANTIMONY 0.42 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X17SB0130102 TIN 0.86 MG/KG B A LAB BLANK CONTAMINATION
X17SB0140102 ANTIMONY 0.44 MG/KG B A LAB BLANK CONTAMINATION
X17SB0110102 ANTIMONY 0.52 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X17SB0110102 TIN 1.2 MG/KG B A LAB BLANK CONTAMINATION
X17SS0220001-D ANTIMONY 0.13 MG/KG B A LAB BLANK CONTAMINATION
X17SS0220001-D COPPER 8 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X17SS0220001-D TIN 1 MG/KG B A LAB BLANK CONTAMINATION
X17SS0160001 ANTIMONY 0.19 MG/KG B A LAB BLANK CONTAMINATION

LAB BLANK CONTAMINATIONX17SS0160001 LEAD 12.2 MG/KG B A LAB BLANK CONTAMINATION
X17SS0160001 TIN 1.3 MG/KG B A LAB BLANK CONTAMINATION
X17SB0250102 ANTIMONY 0.55 MG/KG B A LAB BLANK CONTAMINATION
X17SB0250102 TIN 1.2 MG/KG B A LAB BLANK CONTAMINATION
X17SS0220001 ANTIMONY 0.13 MG/KG B A LAB BLANK CONTAMINATION
X17SS0220001 LEAD 7 MG/KG B A LAB BLANK CONTAMINATION
X17SS0220001 TIN 1 MG/KG B A LAB BLANK CONTAMINATION
X17SS0250001 ANTIMONY 3.3 MG/KG B A LAB BLANK CONTAMINATION



TABLE 1

QUALIFIED DATA
NAVAL SUPPORT FACILITY SMALL ARMS RANGE - UXO 17

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND
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SAMPLE 
NUMBER PARAMETER

SAMPLE 
RESULT UNIT

VALIDATION 
QUALIFIER

QUALIFICATION 
CODE REASON FOR QUALIFICATION

X17SS0250001 TIN 0.96 MG/KG B A LAB BLANK CONTAMINATION
X17SS0280001 ANTIMONY 0.5 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X17SS0280001 COPPER 8.1 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X17SS0280001 TIN 1.1 MG/KG B A LAB BLANK CONTAMINATION
X17SB0010004 ANTIMONY 0.15 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X17SB0010004 TIN 1.1 MG/KG B A LAB BLANK CONTAMINATION
X17SB0040608 ANTIMONY 0.13 MG/KG B A LAB BLANK CONTAMINATION
X17SB0040608 TIN 0.76 MG/KG B A LAB BLANK CONTAMINATION
X17SB0050004 ANTIMONY 1.7 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X17SB0050004 COPPER 42 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X17SB0050004 TIN 1.6 MG/KG B A LAB BLANK CONTAMINATION
X17SB0050810 ANTIMONY 0.3 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X17SB0050810 ARSENIC 2.3 MG/KG B A LAB BLANK CONTAMINATION
X17SB0050810 TIN 0.99 MG/KG B A LAB BLANK CONTAMINATION
X17SS008C0001 TIN 0.92 MG/KG B A LAB BLANK CONTAMINATION
X17SS008C0001 ANTIMONY 0.39 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X17SS009C0001 ANTIMONY 0.43 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X17SS009C0001 TIN 1.4 MG/KG B A LAB BLANK CONTAMINATION
X17SS010C0001 ANTIMONY 1.3 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X17SS010C0001 TIN 1.3 MG/KG B A LAB BLANK CONTAMINATION

MATRIX SPIKE NONCOMPLIANCEX17SS0140001 ANTIMONY 6 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X17SS0140001 TIN 1.5 MG/KG B A LAB BLANK CONTAMINATION
X17SS0190001 ANTIMONY 0.26 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
X17SS0190001 TIN 0.56 MG/KG B A LAB BLANK CONTAMINATION
X17SS0240001 TIN 1.2 MG/KG B A LAB BLANK CONTAMINATION
X17SS0240001 ANTIMONY 0.15 MG/KG B A LAB BLANK CONTAMINATION
X17SS0240001 LEAD 10.3 MG/KG B A LAB BLANK CONTAMINATION
X17SS0270001 ANTIMONY 2.1 MG/KG L D MATRIX SPIKE NONCOMPLIANCE
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QUALIFIED DATA
NAVAL SUPPORT FACILITY SMALL ARMS RANGE - UXO 17

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND
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SAMPLE 
NUMBER PARAMETER

SAMPLE 
RESULT UNIT

VALIDATION 
QUALIFIER

QUALIFICATION 
CODE REASON FOR QUALIFICATION

X17SS0270001 COPPER 5.6 MG/KG K D MATRIX SPIKE NONCOMPLIANCE
X17SS0270001 TIN 0.58 MG/KG B A LAB BLANK CONTAMINATION
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Parameter Based on 10-6 

Cancer Risk
Based on Hazard 

Index of 1
Based on Hazard 

Index of 0.1
Based on Tap Water 

RSL Based on MCL

Inorganics (mg/kg)
Antimony 3.1E+01 3.1E+00 6.6E-01 2.7E-01 2.7E-01
Arsenic 3.9E-01 2.2E+01 2.2E+00 1.3E-03 2.9E-01 1.3E-03
Copper 3.1E+03 3.1E+02 5.1E+01 4.6E+01 4.6E+01
Lead 4.0E+02 4.0E+02 4.0E+02
Tin 4.7E+04 4.7E+03 5.5E+03 4.7E+03
Zinc 2.3E+04 2.3E+03 6.8E+02 6.8E+02
PAHs (ug/kg)
1-Methylnaphthalene 2.2E+04 5.5E+06 5.5E+05 1.5E+01 1.5E+01
2-Methylnaphthalene 3.1E+05 3.1E+04 9.0E+02 9.0E+02
Acenaphthene 3.4E+06 3.4E+05 2.7E+04 2.7E+04
Acenaphthylene 3.4E+06 3.4E+05 2.7E+04 2.7E+04
Anthracene 1.7E+07 1.7E+06 4.5E+05 4.5E+05
Benzo(a)anthracene 1.5E+02 1.4E+01 1.4E+01
Benzo(a)pyrene 1.5E+01 4.6E+00 3.2E+02 4.6E+00
Benzo(b)fluoranthene 1.5E+02 4.7E+01 4.7E+01
Benzo(g,h,i)perylene 1.7E+06 1.7E+05 1.5E+05 1.5E+05
Benzo(k)fluoranthene 1.5E+03 4.6E+02 4.6E+02
Chrysene 1.5E+04 1.4E+03 1.4E+03
Dibenzo(a,h)anthracene 1.5E+01 1.6E+01 1.5E+01
Fluoranthene 2.3E+06 2.3E+05 2.1E+05 2.1E+05
Fluorene 2.3E+06 2.3E+05 3.3E+04 3.3E+04
Indeno(1,2,3-cd)pyrene 1.5E+02 1.6E+02 1.5E+02

Residential Direct Contact Risk-Based Screening Levels 
in Soil (1)

Risk-Based Screening Levels in Soil for 
Protection of Groundwater (2) Lowest Risk-Based 

Screening Level

TABLE E-1
Human Health Risk-Based Screening Levels in Soil

All Ranges
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Indeno(1,2,3-cd)pyrene 1.5E+02 1.6E+02 1.5E+02
Naphthalene 3.9E+03 1.5E+05 1.5E+04 5.6E-01 5.6E-01
Phenanthrene 1.7E+06 1.7E+05 1.5E+05 1.5E+05
Pyrene 1.7E+06 1.7E+05 1.5E+05 1.5E+05
Explosives (mg/kg)
Nitroglycerin 2.9E+01 6.1E+00 6.1E-01 1.7E-03 1.7E-03
1) Based on Regional Screening Levels (RSLs) for residential direct contact exposures to soil
2) Based on Regional Screening Levels (RSLs) for soil for protection of groundwater
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Parameter Parameter Definition Units Value Reference
Risk Management Parameters
TRL Target Risk Level dimensionless 1E-06
THI Target Hazard Index dimensionless 0.1
Fish Ingestion Parameters
IR Ingestion Rate of fish kg/meal 0.129 USEPA, August 1997
FI Fraction ingested from source unitless 1 Professional Judgement
EF Exposure Frequency meals/year 52 Professional Judgement
ED Exposure Duration years 30 USEPA, May 1993
BW Body Weight kg 70 USEPA, May 1993
AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA, December 1989
Intake Factor for Fish Ingestion
IF-can Intake Factor (Cancer Risks) kg fish/kg BW-day 1.1E-04
IF-noncan Intake Factor (Noncancer Effects) kg fish/kg BW-day 2.6E-04
Sediment to Fish Parameters
flip Lipid Fraction in Fish kg-lip/kg-tot 3 Professional Judgement
foc Organic Carbon Frac. in Sed. kg-OC/kg-tot 0.10 Calculated from sediment data
fdry Fish Tiss. Dry to Wet Weight kg-dry/kg-wet 0.16 Professional Judgement

TABLE E-2
Human Health Risk-Based Screening Levels in Sediment Based on Fish Ingestion

All Ranges
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland
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TABLE E-2
Human Health Risk-Based Screening Levels in Sediment Based on Fish Ingestion

All Ranges
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Chemical Based on 10-6 

Cancer Risk
Based on Hazard 

Index of 0.1
Based on 10-6 

Cancer Risk
Based on Hazard 

Index of 0.1
(mg/kg/day)-1 (mg/kg/day) mg/kg mg/kg mg/kg or ug/kg mg/kg or ug/kg

Inorganics (mg/kg)
Antimony  0.0004 1.5E-01 1 9.5E-01
Arsenic 1.5 0.0003 5.9E-03 1.1E-01 0.143 2.6E-01 5.0E+00
Copper  0.04 1.5E+01 1.556 6.1E+01
Lead 0.071
Tin  0.6 2.3E+02 0.1 1.4E+04
Zinc  0.3 1.1E+02 1.936 3.7E+02
PAHs (ug/kg)
1-Methylnaphthalene 2.9E-02 7.0E-02 3.1E-01 2.7E+01 1 1.0E+01 8.9E+02
2-Methylnaphthalene  0.004 1.5E+00 1 5.1E+01
Acenaphthene  0.06 2.3E+01 0.29 2.6E+03
Acenaphthylene 0.06 2.3E+01 0.29 2.6E+03
Anthracene  0.3 1.1E+02 0.29 1.3E+04
Benzo(a)anthracene 0.73  1.2E-02 0.29 1.4E+00
Benzo(a)pyrene 7.3  1.2E-03 0.29 1.4E-01
Benzo(b)fluoranthene 0.73  1.2E-02 0.29 1.4E+00
Benzo(g,h,i)perylene 0.03 1.1E+01 0.29 1.3E+03
Benzo(k)fluoranthene 0.073  1.2E-01 0.29 1.4E+01
Chrysene 0.0073  1.2E+00 0.29 1.4E+02
Dibenzo(a,h)anthracene 7.3  1.2E-03 0.29 1.4E-01
Fluoranthene  0.04 1.5E+01 0.29 1.8E+03
Fluorene  0.04 1.5E+01 0.29 1.8E+03
Indeno(1 2 3 cd)pyrene 0 73 1 2E 02 0 29 1 4E+00

CSFo RfDo
Cfish (Acceptable Fish Conc.)

BSAF
Csed (Acceptable Sediment Conc.)

Indeno(1,2,3-cd)pyrene 0.73 1.2E-02 0.29 1.4E+00
Naphthalene  0.02 7.6E+00 0.29 8.8E+02
Phenanthrene 0.03 1.1E+01 0.29 1.3E+03
Pyrene  0.03 1.1E+01 0.29 1.3E+03
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Parameter Based on 10-6 

Cancer Risk
Based on Hazard 

Index of 0.1
Based on 10-6 

Cancer Risk
Based on Hazard 

Index of 0.1
Inorganics (mg/kg)
Antimony 3.1E+01 9.5E-01 9.5E-01
Arsenic 3.9E+00 2.2E+01 6.5E+00 1.2E+02 3.9E+00
Copper 3.1E+03 6.1E+01 6.1E+01
Lead 4.0E+02 4.0E+02
Tin 4.7E+04 1.4E+04 1.4E+04
Zinc 2.3E+04 3.7E+02 3.7E+02
PAHs (ug/kg)
1-Methylnaphthalene 2.2E+05 5.5E+06 1.0E+01 8.9E+02 1.0E+01
2-Methylnaphthalene 3.1E+05 5.1E+01 5.1E+01
Acenaphthene 3.4E+06 2.6E+03 2.6E+03
Acenaphthylene 2.6E+03 2.6E+03
Anthracene 1.7E+07 1.3E+04 1.3E+04
Benzo(a)anthracene 1.5E+03 1.4E+00 1.4E+00
Benzo(a)pyrene 1.5E+02 1.4E-01 1.4E-01
Benzo(b)fluoranthene 1.5E+03 1.4E+00 1.4E+00
Benzo(g,h,i)perylene 1.3E+03 1.3E+03
Benzo(k)fluoranthene 1.5E+04 1.4E+01 1.4E+01
Chrysene 1.5E+05 1.4E+02 1.4E+02
Dibenzo(a,h)anthracene 1.5E+02 1.4E-01 1.4E-01
Fluoranthene 2.3E+06 1.8E+03 1.8E+03
Fluorene 2.3E+06 1.8E+03 1.8E+03
Indeno(1 2 3-cd)pyrene 1 5E+03 1 4E+00 1 4E+00

Direct Contact Risk-Based Screening 
Levels in Sediment (1)

Risk-Based Screening Levels in Sediment 
Based on Fish Ingestion Lowest Risk-Based 

Screening Level

TABLE E-3
Human Health Risk-Based Screening Levels in Sediment

All Ranges
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Indeno(1,2,3-cd)pyrene 1.5E+03 1.4E+00 1.4E+00
Naphthalene 3.9E+04 1.5E+05 8.8E+02 8.8E+02
Phenanthrene 1.3E+03 1.3E+03
Pyrene 1.7E+06 1.3E+03 1.3E+03
1) Based on 10 times the residential direct contact risk-based screening levels in soil (except for lead)
    The risk-based screening level for lead in sediment is the same as the residential direct contact risk-based screening levels in soil 
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Parameter Based on 10-6 Cancer 
Risk

Based on Hazard 
Index of 1

Based on 10-6 Cancer 
Risk

Based on Hazard 
Index of 1

Inorganics (mg/kg)
Antimony 3.1E+01 4.1E+02
Arsenic 3.9E-01 2.2E+01 1.6E+00 2.6E+02
Copper 3.1E+03 4.1E+04
Tin 4.7E+04 6.1E+05
Zinc 2.3E+04 2.3E+04
PAHs (ug/kg)
1-Methylnaphthalene 2.2E+04 5.5E+06 9.9E+04 7.2E+07
2-Methylnaphthalene 3.1E+05 4.1E+06
Acenaphthene 3.4E+06 3.3E+07
Acenaphthylene 3.4E+06 3.3E+07
Anthracene 1.7E+07 1.7E+08
Benzo(a)anthracene 1.5E+02 2.1E+03
Benzo(a)pyrene 1.5E+01 2.1E+02
Benzo(b)fluoranthene 1.5E+02 2.1E+03
Benzo(g,h,i)perylene 1.7E+06 1.7E+07
Benzo(k)fluoranthene 1.5E+03 2.1E+04
Chrysene 1.5E+04 2.1E+05
Dibenzo(a,h)anthracene 1.5E+01 2.1E+02
Fluoranthene 2.3E+06 2.2E+07
Fluorene 2.3E+06 2.2E+07
Indeno(1,2,3-cd)pyrene 1.5E+02 2.1E+03
Naphthalene 3.9E+03 1.5E+05 2.0E+04 6.7E+05

Residential Direct Contact Risk-Based 
Concentrations in Soil (1)

Non-residential Direct Contact Risk-Based 
Concentrations in Soil (2)

TABLE E-4
Human Health Risk-Based Concentrations for Direct Contact Exposures to Soil

All Ranges
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Naphthalene 3.9E+03 1.5E+05 2.0E+04 6.7E+05
Phenanthrene 1.7E+06 1.7E+07
Pyrene 1.7E+06 1.7E+07
Explosives (mg/kg)
Nitroglycerin 2.9E+01 6.1E+00 1.0E+02 6.2E+01
1) Based on Regional Screening Levels (RSLs) for residential direct contact exposures to soil
2) Based on RSLs for non-residential direct contact exposures to soil
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DAF = 1 DAF = 20 DAF = 1 DAF = 20
Chemical

Inorganics (mg/kg)
Antimony 6.6E-01 1.3E+01 2.7E-01 5.4E+00
Arsenic 1.3E-03 2.6E-02 2.9E-01 5.8E+00
Copper 5.1E+01 1.0E+03 4.6E+01 9.2E+02
Lead
Tin 5.5E+03 1.1E+05
Zinc 6.8E+02 1.4E+04
PAHs (ug/kg)
1-Methylnaphthalene 1.5E+01 3.0E+02
2-Methylnaphthalene 9.0E+02 1.8E+04
Acenaphthene 2.7E+04 5.4E+05
Acenaphthylene 2.7E+04 5.4E+05
Anthracene 4.5E+05 9.0E+06
Benzo(a)anthracene 1.4E+01 2.8E+02
Benzo(a)pyrene 4.6E+00 9.2E+01 3.2E+02 6.4E+03
Benzo(b)fluoranthene 4.7E+01 9.4E+02
Benzo(g,h,i)perylene 1.5E+05 3.0E+06
Benzo(k)fluoranthene 4.6E+02 9.2E+03
Chrysene 1.4E+03 2.8E+04
Dibenzo(a h)anthracene 1 6E+01 3 2E+02

Risk-Based Concentrations in Soil for 
Protection of Groundwater Using Tap Water 

RSL and Different Dilution Attenuation 
Factors (DAFs)

Risk-Based Screening Levels in Soil for 
Protection of Groundwater Using MCL and 

Different Dilution Attenuation Factors 
(DAFs)

Value Value Value Value

TABLE E-5
Human Health Risk-Based Concentrations for Soil to Groundwater Pathway

All Ranges
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Dibenzo(a,h)anthracene 1.6E+01 3.2E+02
Fluoranthene 2.1E+05 4.2E+06
Fluorene 3.3E+04 6.6E+05
Indeno(1,2,3-cd)pyrene 1.6E+02 3.2E+03
Naphthalene 5.6E-01 1.1E+01
Phenanthrene 1.5E+05 3.0E+06
Pyrene 1.5E+05 3.0E+06
Explosives (mg/kg)
Nitroglycerin 1.7E-03 3.4E-02
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Chemical

Inorganics (mg/kg)
Antimony 2/2 NA NA 0.46 #NAME? 0.68 X15SS077C0001 3.1E+00 6.6E-01 2.7E-01 2.7E-01 Y Y Y
Arsenic 2/2 NA NA 2.6 #NAME? 2.7 X15SS078C0001 3.9E-01 2.2E+00 1.3E-03 2.9E-01 1.3E-03 Y n n
Copper 2/2 NA NA 14.8 #NAME? 23.3 X15SS077C0001 3.1E+02 5.1E+01 4.6E+01 4.6E+01 n n
Tin 0/2 1.7 1.8 NA NA NA NA 4.7E+03 5.5E+03 4.7E+03 n n
Zinc 2/2 NA NA 52.5 #NAME? 54.4 X15SS078C0001 2.3E+03 6.8E+02 6.8E+02 n n
Explosives (mg/kg)
Nitroglycerin 2/2 NA NA 0.49 #NAME? 3.7 X15SS077C0001 2.9E+01 6.1E-01 1.7E-03 1.7E-03 Y Y
Lead (mg/kg)
Lead-Lab 2/2 NA NA 66.7 #NAME? 77.2 X15SS078C0001 4.0E+02 4.0E+02 n n
Lead-XRF Field 2/2 NA NA 67.667 #NAME? 81.333 X15SS078C0001 4.0E+02 4.0E+02
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

Residential Direct 
Contact Risk-Based 

Screening Levels in Soil

Possible 
Human 
Health 
COPC?

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

TABLE 4-x1
Identification of Human Health COPCs in Composite Surface Soil Samples

Old Skeet and Trap Range (OSTR) - UXO 14
Site Investigation

Sample with 
Maximum 
Detected 

Concentration

Is 
Chemical 
Present 
Above 
Back-

ground?

 Human 
Health 
COPC?

Risk-Based Screening 
Levels in Soil for 

Protection of 
Groundwater

Lowest 
Risk-Based 
Screening 

LevelCancer 
Risk (10-6)

Noncancer
Hazard 

Index (0.1)

Tap Water 
RSL MCL

Maximum 
Detected 

Concentra-
tion

Average 
of All 

Detected 
Samples

Frequency 
of 

Detection

Minimum 
Non-Detect 
Concentra-

tion

Maximum 
Non-Detect 
Concentra-

tion

Minimum 
Detected 

Concentra-
tion
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Chemical

Inorganics (mg/kg)
Antimony 14/14 NA NA 0.16 #NAME? 4.8 X15SS0640001 3.1E+00 6.6E-01 2.7E-01 2.7E-01 Y Y Y
Arsenic 14/14 NA NA 1.6 #NAME? 7.2 X15SS0070001 3.9E-01 2.2E+00 1.3E-03 2.9E-01 1.3E-03 Y n n
Copper 14/14 NA NA 5.4 #NAME? 37.6 X15SS0680001 3.1E+02 5.1E+01 4.6E+01 4.6E+01 n n
Tin 0/14 1.2 3.9 NA NA NA NA 4.7E+03 5.5E+03 4.7E+03 n n
Zinc 14/14 NA NA 25.1 #NAME? 53.3 X15SS0680001 2.3E+03 6.8E+02 6.8E+02 n n
PAHs (ug/kg)
1-Methylnaphthalene 7/18 23 10000 5.4 #NAME? 230 X15SS0520001 2.2E+04 5.5E+05 1.5E+01 1.5E+01 Y Y Y
2-Methylnaphthalene 10/18 24 10000 9.2 #NAME? 230 X15SS0150001 3.1E+04 9.0E+02 9.0E+02 n n
Acenaphthene 15/18 24 26 4.2 #NAME? 5000 X15SS0380001 3.4E+05 2.7E+04 2.7E+04 n n
Acenaphthylene 0/18 23 27 NA NA NA NA 3.4E+05 2.7E+04 2.7E+04 n n
Anthracene 15/18 25 27 1.9 #NAME? 7200 X15SS0380001 1.7E+06 4.5E+05 4.5E+05 n n
Benzo(a)anthracene 18/18 NA NA 20 #NAME? 33000 X15SS0530001 1.5E+02 1.4E+01 1.4E+01 Y Y Y
Benzo(a)pyrene 18/18 NA NA 18 #NAME? 42000 X15SS0530001 1.5E+01 4.6E+00 3.2E+02 4.6E+00 Y Y Y
Benzo(b)fluoranthene 18/18 NA NA 24 #NAME? 41000 X15SS0530001 1.5E+02 4.7E+01 4.7E+01 Y Y Y
Benzo(g,h,i)perylene 18/18 NA NA 13 #NAME? 25000 X15SS0530001 1.7E+05 1.5E+05 1.5E+05 n n
Benzo(k)fluoranthene 18/18 NA NA 11 #NAME? 18000 X15SS0380001 1.5E+03 4.6E+02 4.6E+02 Y Y Y
Chrysene 18/18 NA NA 13 #NAME? 43000 X15SS0530001 1.5E+04 1.4E+03 1.4E+03 Y Y Y
Dibenzo(a,h)anthracene 18/18 NA NA 7.8 #NAME? 7600 X15SS0530001 1.5E+01 1.6E+01 1.5E+01 Y Y Y
Fl th 18/18 NA NA 13 #NAME? 38000 X15SS0380001 2 3E+05 2 1E+05 2 1E+05

Possible 
Human 
Health 
COPC?

Is 
Chemical 
Present 
Above 
Back-

ground?

Sample with 
Maximum 
Detected 

Concentration

Residential Direct 
Contact Risk-Based 

Screening Levels in Soil
 Human 
Health 
COPC?Cancer 

Risk (10-6)

Noncancer
Hazard 

Index (0.1)

Tap Water 
RSL MCL

Risk-Based Screening 
Levels in Soil for 

Protection of 
Groundwater

Lowest 
Risk-Based 
Screening 

LevelFrequency 
of 

Detection

Minimum 
Non-Detect 
Concentra-

tion

Maximum 
Non-Detect 
Concentra-

tion

Minimum 
Detected 

Concentra-
tion

Average 
of All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

TABLE 4-x2
Identification of Human Health COPCs in Discrete Surface Soil Samples

Old Skeet and Trap Range (OSTR) - UXO 14
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Fluoranthene 18/18 NA NA 13 #NAME? 38000 X15SS0380001 2.3E+05 2.1E+05 2.1E+05 n n
Fluorene 10/18 24 10000 8.3 #NAME? 3100 X15SS0380001 2.3E+05 3.3E+04 3.3E+04 n n

Indeno(1,2,3-cd)pyrene 18/18 NA NA 11 #NAME? 27000
X15SS0380001, 
X15SS0530001 1.5E+02 1.6E+02 1.5E+02 Y Y Y

Naphthalene 7/18 23 10000 8.6 #NAME? 330 X15SS0500001 3.9E+03 1.5E+04 5.6E-01 5.6E-01 Y Y Y
Phenanthrene 18/18 NA NA 5.4 #NAME? 30000 X15SS0380001 1.7E+05 1.5E+05 1.5E+05 n n
Pyrene 18/18 NA NA 11 #NAME? 45000 X15SS0380001 1.7E+05 1.5E+05 1.5E+05 n n
Lead (mg/kg)
Lead-Lab 14/14 NA NA 32 #NAME? 940 X15SS0640001 4.0E+02 4.0E+02 Y Y Y
Lead-XRF Field 72/72 NA NA 20.333 #NAME? 1260.333 X15SS0740001 4.0E+02 4.0E+02
Lead-XRF Calc. 72/72 NA NA 40.047 #NAME? 957.647 X15SS0740001 4.0E+02 4.0E+02
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..
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Chemical

Inorganics (mg/kg)
Antimony 1/1 NA NA 0.11 #NAME? 0.11 X15SB0050102 3.1E+00 6.6E-01 2.7E-01 2.7E-01 n n
Arsenic 1/1 NA NA 4.1 #NAME? 4.1 X15SB0050102 3.9E-01 2.2E+00 1.3E-03 2.9E-01 1.3E-03 Y n n
Copper 1/1 NA NA 10.1 #NAME? 10.1 X15SB0050102 3.1E+02 5.1E+01 4.6E+01 4.6E+01 n n
Tin 0/1 1.2 1.2 NA NA NA NA 4.7E+03 5.5E+03 4.7E+03 n n
Zinc 1/1 NA NA 37.6 #NAME? 37.6 X15SB0050102 2.3E+03 6.8E+02 6.8E+02 n n
Lead (mg/kg)
Lead-Lab 1/1 NA NA 12.2 #NAME? 12.2 X15SB0050102 4.0E+02 4.0E+02 n n
Lead-XRF Field 6/6 NA NA 14.667 #NAME? 85.333 X15SB0070102 4.0E+02 4.0E+02
Lead-XRF Calc. 6/6 NA NA 35.853 #NAME? 88.147 X15SB0070102 4.0E+02 4.0E+02
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

Possible 
Human 
Health 
COPC?

Is 
Chemical 
Present 
Above 
Back-

ground?

Sample with 
Maximum 
Detected 

Concentration

Residential Direct 
Contact Risk-Based 

Screening Levels in Soil
 Human 
Health 
COPC?Cancer 

Risk (10-6)

Noncancer
Hazard 

Index (0.1)

Tap Water 
RSL MCL

Risk-Based Screening 
Levels in Soil for 

Protection of 
Groundwater

Lowest 
Risk-Based 
Screening 

LevelFrequency 
of 

Detection

Minimum 
Non-Detect 
Concentra-

tion

Maximum 
Non-Detect 
Concentra-

tion

Minimum 
Detected 

Concentra-
tion

Average 
of All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

TABLE 4-x3
Identification of Human Health COPCs in Discrete Subsurface Soil Samples

Old Skeet and Trap Range (OSTR) - UXO 14
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland
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Chemical

Inorganics (mg/kg)
Antimony 0/7 0.04 0.28 NA NA NA NA 3.1E+01 9.5E-01 9.5E-01 n n
Arsenic 7/7 NA NA 0.36 #NAME? 5.8 X15SD0300006 3.9E+00 2.2E+01 2.6E-01 5.0E+00 2.6E-01 Y Y Y
Copper 6/7 2.1 2.1 2.4 #NAME? 36.1 X15SD0300006 3.1E+03 6.1E+01 6.1E+01 n n
Tin 1/7 0.64 1.9 3.4 #NAME? 3.4 X15SD0300006 4.7E+04 1.4E+04 1.4E+04 n n
Zinc 7/7 NA NA 8.1 #NAME? 164 X15SD0300006 2.3E+04 3.7E+02 3.7E+02 n n
PAHs (ug/kg)
1-Methylnaphthalene 0/3 24 26 NA NA NA NA 2.2E+05 5.5E+06 1.0E+01 8.9E+02 1.0E+01 n n
2-Methylnaphthalene 0/3 24 26 NA NA NA NA 3.1E+05 5.1E+01 5.1E+01 n n
Acenaphthene 0/3 24 26 NA NA NA NA 3.4E+06 2.6E+03 2.6E+03 n n
Acenaphthylene 0/3 24 26 NA NA NA NA 2.6E+03 2.6E+03 n n
Anthracene 0/3 24 26 NA NA NA NA 1.7E+07 1.3E+04 1.3E+04 n n
Benzo(a)anthracene 1/3 24 25 2.9 #NAME? 2.9 X15SD0230006 1.5E+03 1.4E+00 1.4E+00 Y Y Y
Benzo(a)pyrene 1/3 24 25 4.6 #NAME? 4.6 X15SD0230006 1.5E+02 1.4E-01 1.4E-01 Y Y Y
Benzo(b)fluoranthene 1/3 24 25 3.4 #NAME? 3.4 X15SD0230006 1.5E+03 1.4E+00 1.4E+00 Y Y Y
Benzo(g,h,i)perylene 1/3 24 25 2.8 #NAME? 2.8 X15SD0230006 1.3E+03 1.3E+03 n n
Benzo(k)fluoranthene 0/3 24 26 NA NA NA NA 1.5E+04 1.4E+01 1.4E+01 n n
Chrysene 1/3 3.5 25 5.4 #NAME? 5.4 X15SD0230006 1.5E+05 1.4E+02 1.4E+02 n n
Dibenzo(a h)anthracene 0/3 24 26 NA NA NA NA 1 5E+02 1 4E-01 1 4E-01 n n

Possible 
Human 
Health 
COPC?

Is 
Chemical 
Present 
Above 
Back-

ground?

Sample with 
Maximum 
Detected 

Concentration

Risk-Based Screening 
Levels in Sediment 

Based on Direct Contact 
Exposures

 Human 
Health 
COPC?Based on 

10-6 Cancer 
Risk

Based on 
Hazard 

Index of 0.1

Based on 
10-6 Cancer 

Risk

Based on 
Hazard 

Index of 0.1

Risk-Based Screening 
Levels in Sediment 

Based on Fish Ingestion
Lowest 

Risk-Based 
Screening 

LevelFrequency 
of 

Detection

Minimum 
Non-Detect 
Concentra-

tion

Maximum 
Non-Detect 
Concentra-

tion

Minimum 
Detected 

Concentra-
tion

Average 
of All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

TABLE 4-x4
Identification of Human Health COPCs in Sediment Samples

Old Skeet and Trap Range (OSTR) - UXO 14
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Dibenzo(a,h)anthracene 0/3 24 26 NA NA NA NA 1.5E+02 1.4E-01 1.4E-01 n n
Fluoranthene 0/3 24 26 NA NA NA NA 2.3E+06 1.8E+03 1.8E+03 n n
Fluorene 0/3 24 26 NA NA NA NA 2.3E+06 1.8E+03 1.8E+03 n n
Indeno(1,2,3-cd)pyrene 1/3 24 25 2.9 #NAME? 2.9 X15SD0230006 1.5E+03 1.4E+00 1.4E+00 Y Y Y
Naphthalene 0/3 24 26 NA NA NA NA 3.9E+04 1.5E+05 8.8E+02 8.8E+02 n n
Phenanthrene 0/3 24 26 NA NA NA NA 1.3E+03 1.3E+03 n n
Pyrene 0/3 24 26 NA NA NA NA 1.7E+06 1.3E+03 1.3E+03 n n
Lead (mg/kg)
Lead-Lab 6/7 5 5 6.7 #NAME? 37 X15SD0300006 4.0E+02 4.0E+02 n n
Lead-XRF Field 26/27 0 0 2.667 #NAME? 185 X15SD0030006 4.0E+02 4.0E+02
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..
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Chemical

Inorganics (mg/kg)
Antimony #NAME? 0.68 Y 3.1E+01 2.2E-02 4.1E+02 1.7E-03
Explosives (mg/kg)
Nitroglycerin #NAME? 3.7 Y 2.9E+01 6.1E+00 1.3E-07 6.1E-01 1.0E+02 6.2E+01 3.7E-08 6.0E-02

Total 1.3E-07 6.3E-01 3.7E-08 6.1E-02

Non-residential Risk/ 
Hazard Index Screening

Non-residential Direct 
Contact Risk-Based 

Concentration in Soil
Calculated 

Hazard 
Index

Calculated 
Cancer 

Risk

Based on 
Hazard 

Index of 1

Based on 
Cancer 

Risk of 10-6

Average of 
All 

Detected 
Samples

Residential Direct 
Contact Risk-Based 

Concentration in Soil
Residential Risk/ Hazard 

Index Screening
Calculated 

Cancer 
Risk

Calculated 
Hazard 
Index

Based on 
Cancer 

Risk of 10-6

Based on 
Hazard 

Index of 1

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

TABLE 4-x5
Risks and Hazard Indices for Direct Contact Exposures to Composite Surface Soil Samples

Old Skeet and Trap Range (OSTR) - UXO 14
Site Investigation
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Chemical

Inorganics (mg/kg)
Antimony #NAME? 4.8 Y 3.1E+01 1.5E-01 4.1E+02 1.2E-02
PAHs (ug/kg)
1-Methylnaphthalene #NAME? 230 Y 2.2E+04 5.5E+06 1.0E-08 #NAME? 4.2E-05 9.9E+04 7.2E+07 2.3E-09 #NAME? 3.2E-06
Benzo(a)anthracene #NAME? 33000 Y 1.5E+02 2.2E-04 #NAME? 2.1E+03 1.6E-05 #NAME?
Benzo(a)pyrene #NAME? 42000 Y 1.5E+01 2.8E-03 #NAME? 2.1E+02 2.0E-04 #NAME?
Benzo(b)fluoranthene #NAME? 41000 Y 1.5E+02 2.7E-04 #NAME? 2.1E+03 2.0E-05 #NAME?
Benzo(k)fluoranthene #NAME? 18000 Y 1.5E+03 1.2E-05 #NAME? 2.1E+04 8.6E-07 #NAME?
Chrysene #NAME? 43000 Y 1.5E+04 2.9E-06 #NAME? 2.1E+05 2.0E-07 #NAME?
Dibenzo(a,h)anthracene #NAME? 7600 Y 1.5E+01 5.1E-04 #NAME? 2.1E+02 3.6E-05 #NAME?
Indeno(1,2,3-cd)pyrene #NAME? 27000 Y 1.5E+02 1.8E-04 #NAME? 2.1E+03 1.3E-05 #NAME?
Naphthalene #NAME? 330 Y 3.9E+03 1.5E+05 8.5E-08 #NAME? 2.2E-03 2.0E+04 6.7E+05 1.7E-08 #NAME? 4.9E-04

Total 4.0E-03 #NAME? 1.6E-01 2.9E-04 #NAME? 1.2E-02

Calculated 
Hazard 
Index 
(Using 
Max.)

Non-residential Risk/ Hazard Index 
Screening

Based on 
Cancer 

Risk of 10-6

Based on 
Hazard 

Index of 1

Calculated 
Cancer 

Risk (Using 
Max.)

Calculated 
Cancer 

Risk (Using 
Avg.)

Calculated 
Hazard 
Index 
(Using 
Max.)

Based on 
Cancer 

Risk of 10-6

Based on 
Hazard 

Index of 1

Calculated 
Cancer 

Risk (Using 
Max.)

Calculated 
Cancer 

Risk (Using 
Avg.)

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Residential Direct 
Contact Risk-Based 

Concentration in Soil
Residential Risk/ Hazard Index 

Screening

Non-residential Direct 
Contact Risk-Based 

Concentration in Soil

TABLE 4-x6
Risks and Hazard Indices for Direct Contact Exposures to Discrete Surface Soil Samples

Old Skeet and Trap Range (OSTR) - UXO 14
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland
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Chemical

Lead (mg/kg)
Lead-Lab #NAME? 940 Y 4.0E+02 Y 8.0E+02 Y

Human 
Health 
COPC?

Residential Direct Contact Risk-
Based Concentration in Soil

Non-residential Direct Contact 
Risk-Based Concentration in Soil

Value Max. Exceeds 
Value? Value

TABLE 4-x7
Evaluation of Direct Contact Exposures to Lead in Discrete Surface Soil Samples

Old Skeet and Trap Range (OSTR) - UXO 14
Site Investigation

Max. Exceeds 
Value?

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion
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Chemical

Inorganics (mg/kg)
Antimony #NAME? 0.68 Y 6.6E-01 Y #NAME? 1.3E+01 n #NAME? 2.7E-01 Y #NAME? 5.4E+00 n #NAME?
Explosives (mg/kg)
Nitroglycerin #NAME? 3.7 Y 1.7E-03 Y #NAME? 3.4E-02 Y #NAME?

Risk-Based Concentrations in Soil for Protection of Groundwater 
Using Tap Water RSL and Different Dilution Attenuation Factors 

(DAFs)

Avg. 
Exceeds 
Value?

DAF = 20DAF = 1
Avg. 

Exceeds 
Value?

Value

Risk-Based Screening Levels in Soil for Protection of Groundwater 
Using MCL and Different Dilution Attenuation Factors (DAFs)

DAF = 1

Value
Max. 

Exceeds 
Value?

Avg. 
Exceeds 
Value?

ValueValue
Max. 

Exceeds 
Value?

Avg. 
Exceeds 
Value?

Max. 
Exceeds 
Value?

Max. 
Exceeds 
Value?

DAF = 20

TABLE 4-x8
Evaluation of Soil to Groundwater Pathway for Composite Surface Soil Samples

Old Skeet and Trap Range (OSTR) - UXO 14
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?
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Chemical

Inorganics (mg/kg)
Antimony #NAME? 4.8 Y 6.6E-01 Y #NAME? 1.3E+01 n #NAME? 2.7E-01 Y #NAME? 5.4E+00 n #NAME?
PAHs (ug/kg)
1-Methylnaphthalene #NAME? 230 Y 1.5E+01 Y #NAME? 3.0E+02 n #NAME?
Benzo(a)anthracene #NAME? 33000 Y 1.4E+01 Y #NAME? 2.8E+02 Y #NAME?
Benzo(a)pyrene #NAME? 42000 Y 4.6E+00 Y #NAME? 9.2E+01 Y #NAME? 3.2E+02 Y #NAME? 6.4E+03 Y #NAME?
Benzo(b)fluoranthene #NAME? 41000 Y 4.7E+01 Y #NAME? 9.4E+02 Y #NAME?
Benzo(k)fluoranthene #NAME? 18000 Y 4.6E+02 Y #NAME? 9.2E+03 Y #NAME?
Chrysene #NAME? 43000 Y 1.4E+03 Y #NAME? 2.8E+04 Y #NAME?
Dibenzo(a,h)anthracene #NAME? 7600 Y 1.6E+01 Y #NAME? 3.2E+02 Y #NAME?
Indeno(1,2,3-cd)pyrene #NAME? 27000 Y 1.6E+02 Y #NAME? 3.2E+03 Y #NAME?
Naphthalene #NAME? 330 Y 5.6E-01 Y #NAME? 1.1E+01 Y #NAME?
Lead (mg/kg)
Lead-Lab #NAME? 940 Y

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Average of 
All 

Detected 
Samples

Value
Avg. 

Exceeds 
Value?

Max. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

Human 
Health 
COPC?

TABLE 4-x9
Evaluation of Soil to Groundwater Pathway for Discrete Surface Soil Samples

Old Skeet and Trap Range (OSTR) - UXO 14
Site Investigation

Maximum 
Detected 

Concentra-
tion

Max. 
Exceeds 
Value?

DAF = 1 DAF = 20
Avg. 

Exceeds 
Value?

Max. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value

DAF = 20

Risk-Based Concentrations in Soil for Protection of Groundwater 
Using Tap Water RSL and Different Dilution Attenuation Factors 

(DAFs)
Risk-Based Screening Levels in Soil for Protection of Groundwater 

Using MCL and Different Dilution Attenuation Factors (DAFs)
DAF = 1

Max. 
Exceeds 
Value?

ValueValue
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Chemical

Inorganics (mg/kg)
Arsenic #NAME? 5.8 Y 3.9E+00 2.2E+01 1.5E-06 2.6E-02
PAHs (ug/kg)
Benzo(a)anthracene #NAME? 2.9 Y 1.5E+03 1.9E-09
Benzo(a)pyrene #NAME? 4.6 Y 1.5E+02 3.1E-08
Benzo(b)fluoranthene #NAME? 3.4 Y 1.5E+03 2.3E-09
Indeno(1,2,3-cd)pyrene #NAME? 2.9 Y 1.5E+03 1.9E-09

Total 1.5E-06 2.6E-02

Human 
Health 
COPC?

Risk-Based Screening Levels in 
Sediment Based on Direct 

Contact Exposures Risk/ Hazard Index Screening
Based on 

Cancer Risk of 
10-6

Based on 
Hazard Index of 

0.1

Calculated 
Cancer Risk

TABLE 4-x10
Risks and Hazard Indices for Direct Contact Exposures to Sediment

Old Skeet and Trap Range (OSTR) - UXO 14
Site Investigation

Calculated 
Hazard Index

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion
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Chemical

Inorganics (mg/kg)
Arsenic #NAME? 5.8 Y 2.6E-01 5.0E+00 2.2E-05 1.2E-01
PAHs (ug/kg)
Benzo(a)anthracene #NAME? 2.9 Y 1.4E+00 2.1E-06
Benzo(a)pyrene #NAME? 4.6 Y 1.4E-01 3.3E-05
Benzo(b)fluoranthene #NAME? 3.4 Y 1.4E+00 2.4E-06
Indeno(1,2,3-cd)pyrene #NAME? 2.9 Y 1.4E+00 2.1E-06

Total 6.2E-05 1.2E-01
Footnotes:
NA - Not applicable, statistic could not be calculated.

Human 
Health 
COPC?

Risk-Based Screening Levels in 
Sediment Based on Fish Ingestion Risk/ Hazard Index Screening

Based on Cancer 
Risk of 10-6

Based on Hazard 
Index of 0.1

Calculated 
Cancer Risk

TABLE 4-x11
Risks and Hazard Indices for Fish Ingestion Exposure Following Uptake Into Fish from Sediment

Old Skeet and Trap Range (OSTR) - UXO 14
Site Investigation

Calculated 
Hazard Index

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion
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Chemical

Inorganics (mg/kg)
Antimony 9/9 NA NA 0.13 #NAME? 1.4 X14SS004C0001 3.1E+00 6.6E-01 2.7E-01 2.7E-01 Y Y Y
Arsenic 9/9 NA NA 1.6 #NAME? 3.3 X14SS004C0001 3.9E-01 2.2E+00 1.3E-03 2.9E-01 1.3E-03 Y n n
Copper 9/9 NA NA 8 #NAME? 52.4 X14SS008C0001 3.1E+02 5.1E+01 4.6E+01 4.6E+01 Y Y Y
Tin 0/9 1 3.2 NA NA NA NA 4.7E+03 5.5E+03 4.7E+03 n n
Zinc 9/9 NA NA 25.1 #NAME? 66.5 X14SS004C0001 2.3E+03 6.8E+02 6.8E+02 n n
Explosives (mg/kg)
Nitroglycerin 1/9 1.2 1.2 0.8 #NAME? 0.8 X14SS009C0001 2.9E+01 6.1E-01 1.7E-03 1.7E-03 Y Y
Lead (mg/kg)
Lead-Lab 9/9 NA NA 12 #NAME? 52.5 X14SS004C0001 4.0E+02 4.0E+02 n n
Lead-XRF Field 9/9 NA NA 15.667 #NAME? 82.333 X14SS004C0001 4.0E+02 4.0E+02
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

TABLE 5-x1
Identification of Human Health COPCs in Composite Surface Soil Samples from Firing Line

Marine Rifle Range (MRR) - UXO 15
Site Investigation

Is 
Chemical 
Present 
Above 
Back-

ground?

 Human 
Health 
COPC?Cancer 

Risk (10-6)

Noncancer
Hazard 

Index (0.1)

Tap Water 
RSL MCL

Residential Direct 
Contact Risk-Based 

Screening Levels in Soil

Risk-Based Screening 
Levels in Soil for 

Protection of 
Groundwater

Lowest 
Risk-Based 
Screening 

Level

Possible 
Human 
Health 
COPC?Frequency 

of 
Detection

Minimum 
Non-Detect 
Concentra-

tion

Maximum 
Non-Detect 
Concentra-

tion

Minimum 
Detected 

Concentra-
tion

Maximum 
Detected 

Concentra-
tion

Average 
of All 

Detected 
Samples

Sample with 
Maximum 
Detected 

Concentration
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Chemical

Inorganics (mg/kg)
Antimony 5/5 NA NA 0.1 #NAME? 0.16 X14SS0390001 3.1E+00 6.6E-01 2.7E-01 2.7E-01 n n
Arsenic 5/5 NA NA 1.3 #NAME? 4.2 X14SS0220001 3.9E-01 2.2E+00 1.3E-03 2.9E-01 1.3E-03 Y n n
Copper 5/5 NA NA 9.2 #NAME? 107 X14SS0350001 3.1E+02 5.1E+01 4.6E+01 4.6E+01 Y Y Y
Tin 2/5 1.8 2.9 4.1 #NAME? 9.1 X14SS0350001 4.7E+03 5.5E+03 4.7E+03 n n
Zinc 5/5 NA NA 18.6 #NAME? 33.3 X14SS0350001 2.3E+03 6.8E+02 6.8E+02 n n
Lead (mg/kg)
Lead-Lab 5/5 NA NA 9.6 #NAME? 543 X14SS0350001 4.0E+02 4.0E+02 Y Y Y
Lead-XRF Field 35/35 NA NA 11.667 #NAME? 540.333 X14SS0350001 4.0E+02 4.0E+02
Lead-XRF Calc. 35/35 NA NA 29.383 #NAME? 468.177 X14SS0350001 4.0E+02 4.0E+02
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

Possible 
Human 
Health 
COPC?

Is 
Chemical 
Present 
Above 
Back-

ground?

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

TABLE 5-x2
Identification of Human Health COPCs in Discrete Surface Soil Samples from Target Berm 1

Marine Rifle Range (MRR) - UXO 15
Site Investigation

Sample with 
Maximum 
Detected 

Concentration

Residential Direct 
Contact Risk-Based 

Screening Levels in Soil
 Human 
Health 
COPC?Cancer 

Risk (10-6)

Noncancer
Hazard 

Index (0.1)

Tap Water 
RSL MCL

Risk-Based Screening 
Levels in Soil for 

Protection of 
Groundwater

Lowest 
Risk-Based 
Screening 

LevelFrequency 
of 

Detection

Minimum 
Non-Detect 
Concentra-

tion

Maximum 
Non-Detect 
Concentra-

tion

Minimum 
Detected 

Concentra-
tion

Average 
of All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion
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Chemical

Inorganics (mg/kg)
Antimony 4/5 0.11 0.11 0.13 #NAME? 0.17 X14SS0620001 3.1E+00 6.6E-01 2.7E-01 2.7E-01 n n
Arsenic 5/5 NA NA 1.6 #NAME? 3.3 X14SS0720001 3.9E-01 2.2E+00 1.3E-03 2.9E-01 1.3E-03 Y n n
Copper 5/5 NA NA 14.6 #NAME? 88.6 X14SS0580001 3.1E+02 5.1E+01 4.6E+01 4.6E+01 Y Y Y
Tin 1/5 2 3 10.1 #NAME? 10.1 X14SS0580001 4.7E+03 5.5E+03 4.7E+03 n n
Zinc 5/5 NA NA 18.2 #NAME? 35.2 X14SS0620001 2.3E+03 6.8E+02 6.8E+02 n n
Lead (mg/kg)
Lead-Lab 5/5 NA NA 85.7 #NAME? 606 X14SS0580001 4.0E+02 4.0E+02 Y Y Y
Lead-XRF Field 35/35 NA NA 21.333 #NAME? 783.667 X14SS0660001 4.0E+02 4.0E+02
Lead-XRF Calc. 35/35 NA NA 37.407 #NAME? 670.143 X14SS0660001 4.0E+02 4.0E+02
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

Possible 
Human 
Health 
COPC?

Is 
Chemical 
Present 
Above 
Back-

ground?

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

TABLE 5-x3
Identification of Human Health COPCs in Discrete Surface Soil Samples from Target Berm 2

Marine Rifle Range (MRR) - UXO 15
Site Investigation

Sample with 
Maximum 
Detected 

Concentration

Residential Direct 
Contact Risk-Based 

Screening Levels in Soil
 Human 
Health 
COPC?Cancer 

Risk (10-6)

Noncancer
Hazard 

Index (0.1)

Tap Water 
RSL MCL

Risk-Based Screening 
Levels in Soil for 

Protection of 
Groundwater

Lowest 
Risk-Based 
Screening 

LevelFrequency 
of 

Detection

Minimum 
Non-Detect 
Concentra-

tion

Maximum 
Non-Detect 
Concentra-

tion

Minimum 
Detected 

Concentra-
tion

Average 
of All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion
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Chemical

Inorganics (mg/kg)
Antimony 5/17 0.02 0.32 0.12 #NAME? 0.32 X14SS1340001 3.1E+00 6.6E-01 2.7E-01 2.7E-01 Y n n
Arsenic 16/17 1.6 1.6 1.1 #NAME? 7.3 X14SS1340001 3.9E-01 2.2E+00 1.3E-03 2.9E-01 1.3E-03 Y n n
Copper 17/17 NA NA 8.6 #NAME? 276 X14SS1200001 3.1E+02 5.1E+01 4.6E+01 4.6E+01 Y Y Y
Tin 11/17 0.49 1.7 1.6 #NAME? 81.8 X14SS1400001 4.7E+03 5.5E+03 4.7E+03 n n
Zinc 17/17 NA NA 7 #NAME? 60.3 X14SS1320001 2.3E+03 6.8E+02 6.8E+02 n n
Lead (mg/kg)
Lead-Lab 16/17 11 11 17.9 #NAME? 904 X14SS1340001 4.0E+02 4.0E+02 Y Y Y
Lead-XRF Field 64/64 NA NA 19.333 #NAME? 19878 X14SS1020001 4.0E+02 4.0E+02
Lead-XRF Calc. 44/44 NA NA 35.747 #NAME? 2363.343 X14SS1280001 4.0E+02 4.0E+02
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

Possible 
Human 
Health 
COPC?

Is 
Chemical 
Present 
Above 
Back-

ground?

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

TABLE 5-x4
Identification of Human Health COPCs in Discrete Surface Soil Samples from Hillside Impact Area

Marine Rifle Range (MRR) - UXO 15
Site Investigation

Sample with 
Maximum 
Detected 

Concentration

Residential Direct 
Contact Risk-Based 

Screening Levels in Soil
 Human 
Health 
COPC?Cancer 

Risk (10-6)

Noncancer
Hazard 

Index (0.1)

Tap Water 
RSL MCL

Risk-Based Screening 
Levels in Soil for 

Protection of 
Groundwater

Lowest 
Risk-Based 
Screening 

LevelFrequency 
of 

Detection

Minimum 
Non-Detect 
Concentra-

tion

Maximum 
Non-Detect 
Concentra-

tion

Minimum 
Detected 

Concentra-
tion

Average 
of All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion
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Chemical

Inorganics (mg/kg)
Antimony 0/3 0.18 0.88 NA NA NA NA 3.1E+00 6.6E-01 2.7E-01 2.7E-01 n n
Arsenic 3/3 NA NA 2.2 #NAME? 7.8 X14SB0840102 3.9E-01 2.2E+00 1.3E-03 2.9E-01 1.3E-03 Y n n
Copper 3/3 NA NA 113 #NAME? 849 X14SB0840102 3.1E+02 5.1E+01 4.6E+01 4.6E+01 Y Y Y
Tin 3/3 NA NA 29.3 #NAME? 139 X14SB1110102 4.7E+03 5.5E+03 4.7E+03 n n
Zinc 3/3 NA NA 9.8 #NAME? 53.9 X14SB0840102 2.3E+03 6.8E+02 6.8E+02 n n
Lead (mg/kg)
Lead-Lab 3/3 NA NA 1220 #NAME? 6620 X14SB0840102 4.0E+02 4.0E+02 Y Y Y
Lead-XRF Field 4/4 NA NA 357.667 #NAME? 8931 X14SB1020102 4.0E+02 4.0E+02

Lead-XRF Calc. 1/1 NA NA 316.563 #NAME? 316.563
X14SB0840102, 

X14SB0840102-D 4.0E+02 4.0E+02
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated.

Possible 
Human 
Health 
COPC?

Is 
Chemical 
Present 
Above 
Back-

ground?

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

TABLE 5-x5
Identification of Human Health COPCs in Discrete Subsurface Soil Samples from Hillside Impact Area

Marine Rifle Range (MRR) - UXO 15
Site Investigation

Sample with 
Maximum 
Detected 

Concentration

Residential Direct 
Contact Risk-Based 

Screening Levels in Soil
 Human 
Health 
COPC?Cancer 

Risk (10-6)

Noncancer
Hazard 

Index (0.1)

Tap Water 
RSL MCL

Risk-Based Screening 
Levels in Soil for 

Protection of 
Groundwater

Lowest 
Risk-Based 
Screening 

LevelFrequency 
of 

Detection

Minimum 
Non-Detect 
Concentra-

tion

Maximum 
Non-Detect 
Concentra-

tion

Minimum 
Detected 

Concentra-
tion

Average 
of All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion
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Chemical

Inorganics (mg/kg)
Antimony #NAME? 1.4 Y 3.1E+01 4.5E-02 4.1E+02 3.4E-03
Copper #NAME? 52.4 Y 3.1E+03 1.7E-02 4.1E+04 1.3E-03
Explosives (mg/kg)
Nitroglycerin #NAME? 0.8 Y 2.9E+01 6.1E+00 2.8E-08 1.3E-01 1.0E+02 6.2E+01 8.0E-09 1.3E-02

Total 2.8E-08 1.9E-01 8.0E-09 1.8E-02
Footnotes:
NA - Not applicable, statistic could not be calculated.

Average of 
All 

Detected 
Samples

Residential Direct 
Contact Risk-Based 

Concentration in Soil

TABLE 5-x6
Risks and Hazard Indices for Direct Contact Exposures to Composite Surface Soil Samples from Firing Lines

Marine Rifle Range (MRR) - UXO 15
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Calculated 
Hazard 
Index

Calculated 
Cancer 

Risk

Based on 
Hazard 

Index of 1

Based on 
Cancer 

Risk of 10-6

Non-residential Risk/ 
Hazard Index Screening

Non-residential Direct 
Contact Risk-Based 

Concentration in SoilMaximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Residential Risk/ Hazard 
Index Screening

Calculated 
Cancer 

Risk

Calculated 
Hazard 
Index

Based on 
Cancer 

Risk of 10-6

Based on 
Hazard 

Index of 1
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Chemical

Inorganics (mg/kg)
Copper #NAME? 107 Y 3.1E+03 3.5E-02 4.1E+04 2.6E-03

Total 0.0E+00 3.5E-02 0.0E+00 2.6E-03
Footnotes:
NA - Not applicable, statistic could not be calculated.

Non-residential Risk/ 
Hazard Index Screening

Calculated 
Hazard 
Index

Calculated 
Hazard 
Index

TABLE 5-x7
Risks and Hazard Indices for Direct Contact Exposures to Discrete Surface Soil Samples from Target Berm 1

Marine Rifle Range (MRR) - UXO 15
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Residential Risk/ Hazard 
Index Screening

Non-residential Direct 
Contact Risk-Based 

Concentration in Soil
Based on 
Cancer 

Risk of 10-6

Based on 
Hazard 

Index of 1

Calculated 
Cancer 

Risk

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Residential Direct 
Contact Risk-Based 

Concentration in Soil
Based on 
Cancer 

Risk of 10-6

Based on 
Hazard 

Index of 1

Calculated 
Cancer 

Risk
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Chemical

Lead (mg/kg)
Lead-Lab #NAME? 543 Y 4.0E+02 Y 8.0E+02 n

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

TABLE 5-x8
Evaluation of Direct Contact Exposures to Lead in Discrete Surface Soil Samples from Target Berm 1

Marine Rifle Range (MRR) - UXO 15
Site Investigation

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Residential Direct Contact Risk-
Based Concentration in Soil

Non-residential Direct Contact 
Risk-Based Concentration in Soil

Value Max. Exceeds 
Value? Value Max. Exceeds 

Value?
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Chemical

Inorganics (mg/kg)
Copper #NAME? 88.6 Y 3.1E+03 2.9E-02 4.1E+04 2.2E-03

Total 0.0E+00 2.9E-02 0.0E+00 2.2E-03
Footnotes:
NA - Not applicable, statistic could not be calculated.

Non-residential Risk/ 
Hazard Index Screening

Calculated 
Hazard 
Index

Calculated 
Hazard 
Index

TABLE 5-x9
Risks and Hazard Indices for Direct Contact Exposures to Discrete Surface Soil Samples from Target Berm 2

Marine Rifle Range (MRR) - UXO 15
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Residential Risk/ Hazard 
Index Screening

Non-residential Direct 
Contact Risk-Based 

Concentration in Soil
Based on 
Cancer 

Risk of 10-6

Based on 
Hazard 

Index of 1

Calculated 
Cancer 

Risk

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Residential Direct 
Contact Risk-Based 

Concentration in Soil
Based on 
Cancer 

Risk of 10-6

Based on 
Hazard 

Index of 1

Calculated 
Cancer 

Risk
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Chemical

Lead (mg/kg)
Lead-Lab #NAME? 606 Y 4.0E+02 Y 8.0E+02 n

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

TABLE 5-x10
Evaluation of Direct Contact Exposures to Lead in Discrete Surface Soil Samples from Target Berm 2

Marine Rifle Range (MRR) - UXO 15
Site Investigation

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Residential Direct Contact Risk-
Based Concentration in Soil

Non-residential Direct Contact 
Risk-Based Concentration in Soil

Value Max. Exceeds 
Value? Value Max. Exceeds 

Value?
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Chemical

Inorganics (mg/kg)
Copper #NAME? 276 Y 3.1E+03 8.9E-02 4.1E+04 6.7E-03

Total 0.0E+00 8.9E-02 0.0E+00 6.7E-03
Footnotes:
NA - Not applicable, statistic could not be calculated.

Non-residential Risk/ 
Hazard Index Screening

Calculated 
Hazard 
Index

Calculated 
Hazard 
Index

TABLE 5-x11
Risks and Hazard Indices for Direct Contact Exposures to Discrete Surface Soil Samples from Hillside Impact Area

Marine Rifle Range (MRR) - UXO 15
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Residential Risk/ Hazard 
Index Screening

Non-residential Direct 
Contact Risk-Based 

Concentration in Soil
Based on 
Cancer 

Risk of 10-6

Based on 
Hazard 

Index of 1

Calculated 
Cancer 

Risk

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Residential Direct 
Contact Risk-Based 

Concentration in Soil
Based on 
Cancer 

Risk of 10-6

Based on 
Hazard 

Index of 1

Calculated 
Cancer 

Risk
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Chemical

Lead (mg/kg)
Lead-Lab #NAME? 904 Y 4.0E+02 Y 8.0E+02 Y

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

TABLE 5-x12
Evaluation of Direct Contact Exposures to Lead in Discrete Surface Soil Samples from Hillside Impact Area

Marine Rifle Range (MRR) - UXO 15
Site Investigation

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Residential Direct Contact Risk-
Based Concentration in Soil

Non-residential Direct Contact 
Risk-Based Concentration in Soil

Value Max. Exceeds 
Value? Value Max. Exceeds 

Value?
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Chemical

Inorganics (mg/kg)
Copper #NAME? 849 Y 3.1E+03 2.7E-01 4.1E+04 2.1E-02

Total 0.0E+00 2.7E-01 0.0E+00 2.1E-02
Footnotes:
NA - Not applicable, statistic could not be calculated.

Non-residential Risk/ 
Hazard Index Screening

Calculated 
Hazard 
Index

Calculated 
Hazard 
Index

TABLE 5-x13
Risks and Hazard Indices for Direct Contact Exposures to Discrete Subsurface Soil Samples from Hillside Impact Area

Marine Rifle Range (MRR) - UXO 15
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Residential Risk/ Hazard 
Index Screening

Non-residential Direct 
Contact Risk-Based 

Concentration in Soil
Based on 
Cancer 

Risk of 10-6

Based on 
Hazard 

Index of 1

Calculated 
Cancer 

Risk

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Residential Direct 
Contact Risk-Based 

Concentration in Soil
Based on 
Cancer 

Risk of 10-6

Based on 
Hazard 

Index of 1

Calculated 
Cancer 

Risk
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Chemical

Lead (mg/kg)
Lead-Lab #NAME? 6620 Y 4.0E+02 Y 8.0E+02 Y

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

TABLE 5-x14
Evaluation of Direct Contact Exposures to Lead in Discrete Subsurface Soil Samples from Hillside Impact Area

Marine Rifle Range (MRR) - UXO 15
Site Investigation

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Residential Direct Contact Risk-
Based Concentration in Soil

Non-residential Direct Contact 
Risk-Based Concentration in Soil

Value Max. Exceeds 
Value? Value Max. Exceeds 

Value?
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Chemical

Inorganics (mg/kg)
Antimony #NAME? 1.4 Y 6.6E-01 Y #NAME? 1.3E+01 n #NAME? 2.7E-01 Y #NAME? 5.4E+00 n #NAME?
Copper #NAME? 52.4 Y 5.1E+01 Y #NAME? 1.0E+03 n #NAME? 4.6E+01 Y #NAME? 9.2E+02 n #NAME?
Explosives (mg/kg)
Nitroglycerin #NAME? 0.8 Y 1.7E-03 Y #NAME? 3.4E-02 Y #NAME?
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Indian Head, Maryland

Risk-Based Screening Levels in Soil for Protection of Groundwater 
Using MCL and Different Dilution Attenuation Factors (DAFs)

DAF = 1

Value
Max. 

Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value
Max. 

Exceeds 
Value?

Risk-Based Concentrations in Soil for Protection of Groundwater 
Using Tap Water RSL and Different Dilution Attenuation Factors 

(DAFs)

Value
Avg. 

Exceeds 
Value?

TABLE 5-x15
Evaluation of Soil to Groundwater Pathway for Composite Surface Soil Samples from Firing Lines

Marine Rifle Range (MRR) - UXO 15
Site Investigation

NSF Indian Head - Stump Neck Annex

DAF = 1
Average of 

All 
Detected 
Samples

Max. 
Exceeds 
Value?

DAF = 20 DAF = 20
Avg. 

Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value
Max. 

Exceeds 
Value?
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Chemical

Inorganics (mg/kg)
Copper #NAME? 107 Y 5.1E+01 Y #NAME? 1.0E+03 n #NAME? 4.6E+01 Y #NAME? 9.2E+02 n #NAME?
Lead (mg/kg)
Lead-Lab #NAME? 543 Y
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

Risk-Based Screening Levels in Soil for Protection of Groundwater 
Using MCL and Different Dilution Attenuation Factors (DAFs)

TABLE 5-x16
Evaluation of Soil to Groundwater Pathway for Discrete Surface Soil Samples from Target Berm 1

Marine Rifle Range (MRR) - UXO 15
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Risk-Based Concentrations in Soil for Protection of Groundwater 
Using Tap Water RSL and Different Dilution Attenuation Factors 

(DAFs)
DAF = 1

Max. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value
Max. 

Exceeds 
Value?

Avg. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value

DAF = 20 DAF = 20

Value

DAF = 1
Max. 

Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value
Max. 

Exceeds 
Value?



Page 17 of 19

Chemical

Inorganics (mg/kg)
Copper #NAME? 88.6 Y 5.1E+01 Y #NAME? 1.0E+03 n #NAME? 4.6E+01 Y #NAME? 9.2E+02 n #NAME?
Lead (mg/kg)
Lead-Lab #NAME? 606 Y
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

Risk-Based Screening Levels in Soil for Protection of Groundwater 
Using MCL and Different Dilution Attenuation Factors (DAFs)

TABLE 5-x17
Evaluation of Soil to Groundwater Pathway for Discrete Surface Soil Samples from Target Berm 2

Marine Rifle Range (MRR) - UXO 15
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Risk-Based Concentrations in Soil for Protection of Groundwater 
Using Tap Water RSL and Different Dilution Attenuation Factors 

(DAFs)
DAF = 1

Max. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value
Max. 

Exceeds 
Value?

Avg. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value

DAF = 20 DAF = 20

Value

DAF = 1
Max. 

Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value
Max. 

Exceeds 
Value?
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Chemical

Inorganics (mg/kg)
Copper #NAME? 276 Y 5.1E+01 Y #NAME? 1.0E+03 n #NAME? 4.6E+01 Y #NAME? 9.2E+02 n #NAME?
Lead (mg/kg)
Lead-Lab #NAME? 904 Y
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

Risk-Based Screening Levels in Soil for Protection of Groundwater 
Using MCL and Different Dilution Attenuation Factors (DAFs)

TABLE 5-x18
Evaluation of Soil to Groundwater Pathway for Discrete Surface Soil Samples from Hillside Impact Area

Marine Rifle Range (MRR) - UXO 15
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Risk-Based Concentrations in Soil for Protection of Groundwater 
Using Tap Water RSL and Different Dilution Attenuation Factors 

(DAFs)
DAF = 1

Max. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value
Max. 

Exceeds 
Value?

Avg. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value

DAF = 20 DAF = 20

Value

DAF = 1
Max. 

Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value
Max. 

Exceeds 
Value?
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Chemical

Inorganics (mg/kg)
Copper #NAME? 849 Y 5.1E+01 Y #NAME? 1.0E+03 n #NAME? 4.6E+01 Y #NAME? 9.2E+02 n #NAME?
Lead (mg/kg)
Lead-Lab #NAME? 6620 Y
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

Risk-Based Screening Levels in Soil for Protection of Groundwater 
Using MCL and Different Dilution Attenuation Factors (DAFs)

TABLE 5-x19
Evaluation of Soil to Groundwater Pathway for Discrete Subsurface Soil Samples from Hillside Impact Area

Marine Rifle Range (MRR) - UXO 15
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Risk-Based Concentrations in Soil for Protection of Groundwater 
Using Tap Water RSL and Different Dilution Attenuation Factors 

(DAFs)
DAF = 1

Max. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value
Max. 

Exceeds 
Value?

Avg. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value

DAF = 20 DAF = 20

Value

DAF = 1
Max. 

Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value
Max. 

Exceeds 
Value?
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Chemical

Inorganics (mg/kg)
Antimony 3/3 NA NA 0.39 #NAME? 1.3 X17SS010C0001 3.1E+00 6.6E-01 2.7E-01 2.7E-01 Y n n
Arsenic 3/3 NA NA 4.4 #NAME? 6.2 X17SS010C0001 3.9E-01 2.2E+00 1.3E-03 2.9E-01 1.3E-03 Y n n
Copper 3/3 NA NA 11.2 #NAME? 24 X17SS010C0001 3.1E+02 5.1E+01 4.6E+01 4.6E+01 n n
Tin 0/3 0.92 1.4 NA NA NA NA 4.7E+03 5.5E+03 4.7E+03 n n
Zinc 3/3 NA NA 19 #NAME? 35.2 X17SS010C0001 2.3E+03 6.8E+02 6.8E+02 n n
Explosives (mg/kg)
Nitroglycerin 3/3 NA NA 9.8 #NAME? 20.4 X17SS008C0001 2.9E+01 6.1E-01 1.7E-03 1.7E-03 Y Y
Lead (mg/kg)
Lead-Lab 3/3 NA NA 21 #NAME? 200 X17SS010C0001 4.0E+02 4.0E+02 n n
Lead-XRF Field 3/3 NA NA 73.333 #NAME? 156.333 X17SS010C0001 4.0E+02 4.0E+02
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

TABLE 6-x1
Identification of Human Health COPCs in Composite Surface Soil Samples

Small Arms (Pistol) Range (SAR) - UXO 17
Site Investigation

Possible 
Human 
Health 
COPC?Frequency 

of 
Detection

Minimum 
Non-Detect 
Concentra-

tion

Maximum 
Non-Detect 
Concentra-

tion

Minimum 
Detected 

Concentra-
tion

Maximum 
Detected 

Concentra-
tion

Average 
of All 

Detected 
Samples

Sample with 
Maximum 
Detected 

Concentration

Is 
Chemical 
Present 
Above 
Back-

ground?

 Human 
Health 
COPC?Cancer 

Risk (10-6)

Noncancer
Hazard 

Index (0.1)

Tap Water 
RSL MCL

Residential Direct 
Contact Risk-Based 

Screening Levels in Soil

Risk-Based Screening 
Levels in Soil for 

Protection of 
Groundwater

Lowest 
Risk-Based 
Screening 

Level
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Chemical

Inorganics (mg/kg)
Antimony 8/12 0.13 3.3 0.15 #NAME? 6 X17SS0140001 3.1E+00 6.6E-01 2.7E-01 2.7E-01 Y Y Y
Arsenic 12/12 NA NA 3.5 #NAME? 8.7 X17SS0140001 3.9E-01 2.2E+00 1.3E-03 2.9E-01 1.3E-03 Y Y Y
Copper 12/12 NA NA 5.6 #NAME? 42 X17SB0050004 3.1E+02 5.1E+01 4.6E+01 4.6E+01 n n
Tin 0/12 0.56 1.6 NA NA NA NA 4.7E+03 5.5E+03 4.7E+03 n n
Zinc 12/12 NA NA 10 #NAME? 33.2 X17SB0040004 2.3E+03 6.8E+02 6.8E+02 n n
Lead (mg/kg)
Lead-Lab 10/12 7 12.2 7.2 #NAME? 706 X17SS0140001 4.0E+02 4.0E+02 Y Y Y
Lead-XRF Field 25/26 0 0 3.667 #NAME? 3247 X17SS0130001 4.0E+02 4.0E+02
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

Possible 
Human 
Health 
COPC?

Is 
Chemical 
Present 
Above 
Back-

ground?

Sample with 
Maximum 
Detected 

Concentration

Residential Direct 
Contact Risk-Based 

Screening Levels in Soil
 Human 
Health 
COPC?Cancer 

Risk (10-6)

Noncancer
Hazard 

Index (0.1)

Tap Water 
RSL MCL

Risk-Based Screening 
Levels in Soil for 

Protection of 
Groundwater

Lowest 
Risk-Based 
Screening 

LevelFrequency 
of 

Detection

Minimum 
Non-Detect 
Concentra-

tion

Maximum 
Non-Detect 
Concentra-

tion

Minimum 
Detected 

Concentra-
tion

Average 
of All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

TABLE 6-x2
Identification of Human Health COPCs in Discrete Surface Soil Samples

Small Arms (Pistol) Range (SAR) - UXO 17
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland
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Chemical

Inorganics (mg/kg)
Antimony 6/9 0.13 0.55 0.22 #NAME? 1 X17SB0060406 3.1E+00 6.6E-01 2.7E-01 2.7E-01 Y n n
Arsenic 7/9 2.3 2.4 3.7 #NAME? 7.8 X17SB0020406 3.9E-01 2.2E+00 1.3E-03 2.9E-01 1.3E-03 Y n n
Copper 9/9 NA NA 5.3 #NAME? 11.8 X17SB0140102 3.1E+02 5.1E+01 4.6E+01 4.6E+01 n n
Tin 1/9 0.76 1.2 1.5 #NAME? 1.5 X17SB0140102 4.7E+03 5.5E+03 4.7E+03 n n
Zinc 9/9 NA NA 13.1 #NAME? 25.4 X17SB0140102 2.3E+03 6.8E+02 6.8E+02 n n
Lead (mg/kg)
Lead-Lab 9/9 NA NA 8.1 #NAME? 132 X17SB0060406 4.0E+02 4.0E+02 n n
Lead-XRF Field 20/24 0 0 4.667 #NAME? 371.333 X17SB0040406 4.0E+02 4.0E+02
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

Average 
of All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Frequency 
of 

Detection

Minimum 
Non-Detect 
Concentra-

tion

Maximum 
Non-Detect 
Concentra-

tion

Minimum 
Detected 

Concentra-
tion

Sample with 
Maximum 
Detected 

Concentration

Residential Direct 
Contact Risk-Based 

Screening Levels in Soil

Risk-Based Screening 
Levels in Soil for 

Protection of 
Groundwater

Lowest 
Risk-Based 
Screening 

Level

Possible 
Human 
Health 
COPC?

Is 
Chemical 
Present 
Above 
Back-

ground?

 Human 
Health 
COPC?Cancer 

Risk (10-6)

Noncancer
Hazard 

Index (0.1)

Tap Water 
RSL MCL

TABLE 6-x3
Identification of Human Health COPCs in Discrete Subsurface Soil Samples

Small Arms (Pistol) Range (SAR) - UXO 17
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland
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Chemical

Explosives (mg/kg)
Nitroglycerin #NAME? 20.4 Y 2.9E+01 6.1E+00 7.0E-07 3.3E+00 1.0E+02 6.2E+01 2.0E-07 3.3E-01

Total 7.0E-07 3.3E+00 2.0E-07 3.3E-01
Footnotes:
NA - Not applicable, statistic could not be calculated.

Based on 
Hazard 

Index of 1

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Calculated 
Hazard 
Index

Based on 
Cancer 

Risk of 10-6

Based on 
Hazard 

Index of 1

Based on 
Cancer 

Risk of 10-6

Non-residential Risk/ 
Hazard Index Screening

Non-residential Direct 
Contact Risk-Based 

Concentration in Soil
Residential Risk/ Hazard 

Index Screening
Calculated 

Cancer 
Risk

TABLE 6-x4
Risks and Hazard Indices for Direct Contact Exposures to Composite Surface Soil Samples

Small Arms (Pistol) Range (SAR) - UXO 17
Site Investigation

Average of 
All 

Detected 
Samples

Residential Direct 
Contact Risk-Based 

Concentration in Soil

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Calculated 
Hazard 
Index

Calculated 
Cancer 

Risk



Page 5 of 8

Chemical

Inorganics (mg/kg)
Antimony #NAME? 6 Y 3.1E+01 1.9E-01 4.1E+02 1.5E-02
Arsenic #NAME? 8.7 Y 3.9E-01 2.2E+01 2.2E-05 4.0E-01 1.6E+00 2.6E+02 5.4E-06 3.3E-02

Total 2.2E-05 5.9E-01 5.4E-06 4.8E-02
Footnotes:
NA - Not applicable, statistic could not be calculated.

Non-residential Risk/ 
Hazard Index Screening

Based on 
Cancer 

Risk of 10-6

Based on 
Hazard 

Index of 1

Calculated 
Cancer 

Risk

Calculated 
Hazard 
Index

Based on 
Hazard 

Index of 1

Calculated 
Cancer 

Risk

Calculated 
Hazard 
Index

Based on 
Cancer 

Risk of 10-6

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Residential Direct 
Contact Risk-Based 

Concentration in Soil
Residential Risk/ Hazard 

Index Screening

Non-residential Direct 
Contact Risk-Based 

Concentration in Soil

TABLE 6-x5
Risks and Hazard Indices for Direct Contact Exposures to Discrete Surface Soil Samples

Small Arms (Pistol) Range (SAR) - UXO 17
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland
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Chemical

Lead (mg/kg)
Lead-Lab #NAME? 706 Y 4.0E+02 Y 8.0E+02 n

Human 
Health 
COPC?

Residential Direct Contact Risk-
Based Concentration in Soil

Non-residential Direct Contact 
Risk-Based Concentration in Soil

Value Max. Exceeds 
Value? Value

TABLE 6-x6
Evaluation of Direct Contact Exposures to Lead in Discrete Surface Soil Samples

Small Arms (Pistol) Range (SAR) - UXO 17
Site Investigation

Max. Exceeds 
Value?

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion
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Chemical

Explosives (mg/kg)
Nitroglycerin #NAME? 20.4 Y 1.7E-03 Y #NAME? 3.4E-02 Y #NAME?
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

Max. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

DAF = 1

Value

DAF = 1

Value
Max. 

Exceeds 
Value?

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Risk-Based Screening Levels in Soil for Protection of Groundwater 
Using MCL and Different Dilution Attenuation Factors (DAFs)

DAF = 20

Value
Max. 

Exceeds 
Value?

Max. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Risk-Based Concentrations in Soil for Protection of Groundwater 
Using Tap Water RSL and Different Dilution Attenuation Factors 

(DAFs)

Avg. 
Exceeds 
Value?

DAF = 20

TABLE 6-x7
Evaluation of Soil to Groundwater Pathway for Composite Surface Soil Samples

Small Arms (Pistol) Range (SAR) - UXO 17
Site Investigation

Average of 
All 

Detected 
Samples
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Chemical

Inorganics (mg/kg)
Antimony #NAME? 6 Y 6.6E-01 Y #NAME? 1.3E+01 n #NAME? 2.7E-01 Y #NAME? 5.4E+00 Y #NAME?
Arsenic #NAME? 8.7 Y 1.3E-03 Y #NAME? 2.6E-02 Y #NAME? 2.9E-01 Y #NAME? 5.8E+00 Y #NAME?
Lead (mg/kg)
Lead-Lab #NAME? 706 Y
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

Max. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

Max. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value
Max. 

Exceeds 
Value?

Avg. 
Exceeds 
Value?

Human 
Health 
COPC?

Risk-Based Concentrations in Soil for Protection of Groundwater 
Using Tap Water RSL and Different Dilution Attenuation Factors 

(DAFs)
Risk-Based Screening Levels in Soil for Protection of Groundwater 

Using MCL and Different Dilution Attenuation Factors (DAFs)
DAF = 1 DAF = 20 DAF = 1 DAF = 20

Max. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

ValueValue

TABLE 6-x8
Evaluation of Soil to Groundwater Pathway for Discrete Surface Soil Samples

Small Arms (Pistol) Range (SAR) - UXO 17
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Value

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion
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Chemical

Inorganics (mg/kg)
Antimony 2/2 NA NA 0.14 #NAME? 0.42 X16SS081C0001 3.1E+00 6.6E-01 2.7E-01 2.7E-01 Y Y Y
Arsenic 2/2 NA NA 3 #NAME? 4.2 X16SS081C0001 3.9E-01 2.2E+00 1.3E-03 2.9E-01 1.3E-03 Y n n
Copper 2/2 NA NA 4.8 #NAME? 9.6 X16SS081C0001 3.1E+02 5.1E+01 4.6E+01 4.6E+01 n n
Tin 0/2 1.1 1.2 NA NA NA NA 4.7E+03 5.5E+03 4.7E+03 n n
Zinc 2/2 NA NA 18.7 #NAME? 29 X16SS081C0001 2.3E+03 6.8E+02 6.8E+02 n n
PAHs (ug/kg)
1-Methylnaphthalene 0/2 23 23 NA NA NA NA 2.2E+04 5.5E+05 1.5E+01 1.5E+01 n n
2-Methylnaphthalene 1/2 23 23 3.5 #NAME? 3.5 X16SS080C0001 3.1E+04 9.0E+02 9.0E+02 n n
Acenaphthene 0/2 23 23 NA NA NA NA 3.4E+05 2.7E+04 2.7E+04 n n
Acenaphthylene 0/2 23 23 NA NA NA NA 3.4E+05 2.7E+04 2.7E+04 n n
Anthracene 2/2 NA NA 4.1 #NAME? 5.6 X16SS081C0001 1.7E+06 4.5E+05 4.5E+05 n n
Benzo(a)anthracene 2/2 NA NA 78 #NAME? 94 X16SS081C0001 1.5E+02 1.4E+01 1.4E+01 Y n n
Benzo(a)pyrene 2/2 NA NA 91 #NAME? 100 X16SS081C0001 1.5E+01 4.6E+00 3.2E+02 4.6E+00 Y n n
Benzo(b)fluoranthene 2/2 NA NA 33 #NAME? 38 X16SS081C0001 1.5E+02 4.7E+01 4.7E+01 n n
Benzo(g,h,i)perylene 2/2 NA NA 41 #NAME? 50 X16SS081C0001 1.7E+05 1.5E+05 1.5E+05 n n
Benzo(k)fluoranthene 2/2 NA NA 5.8 #NAME? 7.7 X16SS081C0001 1.5E+03 4.6E+02 4.6E+02 n n
Chrysene 2/2 NA NA 97 #NAME? 130 X16SS081C0001 1.5E+04 1.4E+03 1.4E+03 n n
Dibenzo(a,h)anthracene 2/2 NA NA 12 #NAME? 18 X16SS081C0001 1.5E+01 1.6E+01 1.5E+01 Y n n
Fl th 2/2 NA NA 9 8 #NAME? 13 X16SS081C0001 2 3E+05 2 1E+05 2 1E+05

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

TABLE 7-x1
Identification of Human Health COPCs in Composite Surface Soil Samples

Rum Point Skeet Range (RPSR) - UXO 16
Site Investigation

Is 
Chemical 
Present 
Above 
Back-

ground?

 Human 
Health 
COPC?Cancer 

Risk (10-6)

Noncancer
Hazard 

Index (0.1)

Tap Water 
RSL MCL

Residential Direct 
Contact Risk-Based 

Screening Levels in Soil

Risk-Based Screening 
Levels in Soil for 

Protection of 
Groundwater

Lowest 
Risk-Based 
Screening 

Level

Possible 
Human 
Health 
COPC?Frequency 

of 
Detection

Minimum 
Non-Detect 
Concentra-

tion

Maximum 
Non-Detect 
Concentra-

tion

Minimum 
Detected 

Concentra-
tion

Maximum 
Detected 

Concentra-
tion

Average 
of All 

Detected 
Samples

Sample with 
Maximum 
Detected 

Concentration

Fluoranthene 2/2 NA NA 9.8 #NAME? 13 X16SS081C0001 2.3E+05 2.1E+05 2.1E+05 n n
Fluorene 0/2 23 23 NA NA NA NA 2.3E+05 3.3E+04 3.3E+04 n n
Indeno(1,2,3-cd)pyrene 2/2 NA NA 9.1 #NAME? 10 X16SS081C0001 1.5E+02 1.6E+02 1.5E+02 n n
Naphthalene 0/2 23 23 NA NA NA NA 3.9E+03 1.5E+04 5.6E-01 5.6E-01 n n
Phenanthrene 2/2 NA NA 21 #NAME? 24 X16SS081C0001 1.7E+05 1.5E+05 1.5E+05 n n
Pyrene 2/2 NA NA 92 #NAME? 110 X16SS081C0001 1.7E+05 1.5E+05 1.5E+05 n n
Explosives (mg/kg)
Nitroglycerin 0/2 1.2 1.2 NA NA NA NA 2.9E+01 6.1E-01 1.7E-03 1.7E-03 n n
Lead (mg/kg)
Lead-Lab 2/2 NA NA 9.1 #NAME? 48.7 X16SS081C0001 4.0E+02 4.0E+02 n n
Lead-XRF Field 2/2 NA NA 21 #NAME? 73.333 X16SS081C0001 4.0E+02 4.0E+02
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..
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Chemical

Inorganics (mg/kg)
Antimony 12/20 0.03 0.73 0.2 #NAME? 1.6 X16SS0900001-D 3.1E+00 6.6E-01 2.7E-01 2.7E-01 Y n n
Arsenic 18/20 0.16 1.9 1.1 #NAME? 6.5 X16SS0610001 3.9E-01 2.2E+00 1.3E-03 2.9E-01 1.3E-03 Y n n
Copper 20/20 NA NA 2.4 #NAME? 11.4 X16SS0130001 3.1E+02 5.1E+01 4.6E+01 4.6E+01 n n
Tin 0/20 0.75 1.9 NA NA NA NA 4.7E+03 5.5E+03 4.7E+03 n n
Zinc 20/20 NA NA 9.5 #NAME? 34.9 X16SS0130001 2.3E+03 6.8E+02 6.8E+02 n n
PAHs (ug/kg)
1-Methylnaphthalene 6/21 22 28 2.4 #NAME? 16 X16SS0760001 2.2E+04 5.5E+05 1.5E+01 1.5E+01 Y n n
2-Methylnaphthalene 7/21 22 28 6.4 #NAME? 68 X16SS0760001 3.1E+04 9.0E+02 9.0E+02 n n
Acenaphthene 4/21 22 28 2.4 #NAME? 7.7 X16SS0760001 3.4E+05 2.7E+04 2.7E+04 n n
Acenaphthylene 1/21 22 28 24 #NAME? 24 X16SS0310001 3.4E+05 2.7E+04 2.7E+04 n n
Anthracene 15/21 22 26 1.6 #NAME? 110 X16SS0760001 1.7E+06 4.5E+05 4.5E+05 n n
Benzo(a)anthracene 20/21 22 23 2.6 #NAME? 2400 X16SS0760001 1.5E+02 1.4E+01 1.4E+01 Y Y Y
Benzo(a)pyrene 18/21 22 26 5.8 #NAME? 3200 X16SS0760001 1.5E+01 4.6E+00 3.2E+02 4.6E+00 Y Y Y
Benzo(b)fluoranthene 18/21 22 26 3 #NAME? 1000 X16SS0760001 1.5E+02 4.7E+01 4.7E+01 Y Y Y
Benzo(g,h,i)perylene 18/21 22 26 3.4 #NAME? 1500 X16SS0760001 1.7E+05 1.5E+05 1.5E+05 n n
Benzo(k)fluoranthene 14/21 22 26 4.3 #NAME? 200 X16SS0760001 1.5E+03 4.6E+02 4.6E+02 n n
Chrysene 21/21 22 22 3.3 #NAME? 3000 X16SS0760001 1.5E+04 1.4E+03 1.4E+03 Y Y Y
Dibenzo(a,h)anthracene 15/21 22 26 6.1 #NAME? 540 X16SS0760001 1.5E+01 1.6E+01 1.5E+01 Y Y Y
Fl th 19/21 22 26 2 5 #NAME? 210 X16SS0760001 2 3E+05 2 1E+05 2 1E+05

Possible 
Human 
Health 
COPC?

Is 
Chemical 
Present 
Above 
Back-

ground?

Sample with 
Maximum 
Detected 

Concentration

Residential Direct 
Contact Risk-Based 

Screening Levels in Soil
 Human 
Health 
COPC?Cancer 

Risk (10-6)

Noncancer
Hazard 

Index (0.1)

Tap Water 
RSL MCL

Risk-Based Screening 
Levels in Soil for 

Protection of 
Groundwater

Lowest 
Risk-Based 
Screening 

LevelFrequency 
of 

Detection

Minimum 
Non-Detect 
Concentra-

tion

Maximum 
Non-Detect 
Concentra-

tion

Minimum 
Detected 

Concentra-
tion

Average 
of All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

TABLE 7-x2
Identification of Human Health COPCs in Discrete Surface Soil Samples

Rum Point Skeet Range (RPSR) - UXO 16
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Fluoranthene 19/21 22 26 2.5 #NAME? 210 X16SS0760001 2.3E+05 2.1E+05 2.1E+05 n n
Fluorene 5/21 22 28 4.2 #NAME? 21 X16SS0760001 2.3E+05 3.3E+04 3.3E+04 n n
Indeno(1,2,3-cd)pyrene 20/21 22 26 2.5 #NAME? 260 X16SS0760001 1.5E+02 1.6E+02 1.5E+02 Y n n
Naphthalene 2/21 22 28 3.1 #NAME? 7.2 X16SS0760001 3.9E+03 1.5E+04 5.6E-01 5.6E-01 Y Y Y
Phenanthrene 16/21 22 26 3.2 #NAME? 620 X16SS0760001 1.7E+05 1.5E+05 1.5E+05 n n
Pyrene 20/21 22 23 3.1 #NAME? 2000 X16SS0760001 1.7E+05 1.5E+05 1.5E+05 n n
Lead (mg/kg)
Lead-Lab 20/20 NA NA 6.7 #NAME? 616 X16SS0080001 4.0E+02 4.0E+02 Y Y Y
Lead-XRF Field 92/92 NA NA 11.667 #NAME? 975.333 X16SS0080001 4.0E+02 4.0E+02
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated.
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Chemical

Inorganics (mg/kg)
Antimony #NAME? 0.42 Y 3.1E+01 1.4E-02 4.1E+02 1.0E-03

Total 0.0E+00 1.4E-02 0.0E+00 1.0E-03
Footnotes:
NA - Not applicable, statistic could not be calculated.

Average of 
All 

Detected 
Samples

Residential Direct 
Contact Risk-Based 

Concentration in Soil

TABLE 7-x3
Risks and Hazard Indices for Direct Contact Exposures to Composite Surface Soil Samples

Rum Point Skeet Range (RPSR) - UXO 16
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Calculated 
Hazard 
Index

Calculated 
Cancer 

Risk

Based on 
Hazard 

Index of 1

Based on 
Cancer 

Risk of 10-6

Non-residential Risk/ 
Hazard Index Screening

Non-residential Direct 
Contact Risk-Based 

Concentration in SoilMaximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Residential Risk/ Hazard 
Index Screening

Calculated 
Cancer 

Risk

Calculated 
Hazard 
Index

Based on 
Cancer 

Risk of 10-6

Based on 
Hazard 

Index of 1
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Chemical

PAHs (ug/kg)
Benzo(a)anthracene #NAME? 2400 Y 1.5E+02 1.6E-05 #NAME? 2.1E+03 1.1E-06 #NAME?
Benzo(a)pyrene #NAME? 3200 Y 1.5E+01 2.1E-04 #NAME? 2.1E+02 1.5E-05 #NAME?
Benzo(b)fluoranthene #NAME? 1000 Y 1.5E+02 6.7E-06 #NAME? 2.1E+03 4.8E-07 #NAME?
Chrysene #NAME? 3000 Y 1.5E+04 2.0E-07 #NAME? 2.1E+05 1.4E-08 #NAME?
Dibenzo(a,h)anthracene #NAME? 540 Y 1.5E+01 3.6E-05 #NAME? 2.1E+02 2.6E-06 #NAME?
Naphthalene #NAME? 7.2 Y 3.9E+03 1.5E+05 1.8E-09 #NAME? 4.8E-05 2.0E+04 6.7E+05 3.6E-10 #NAME? 1.1E-05

Total 2.7E-04 #NAME? 4.8E-05 1.9E-05 #NAME? 1.1E-05
Footnotes:
NA - Not applicable, statistic could not be calculated.

Calculated 
Cancer 

Risk (Using 
Avg.)

Non-residential Risk/ Hazard Index 
Screening

Based on 
Cancer 

Risk of 10-6

Based on 
Hazard 

Index of 1

Calculated 
Cancer 

Risk (Using 
Max.)

Calculated 
Hazard 
Index 
(Using 
Max.)

Based on 
Cancer 

Risk of 10-6

Based on 
Hazard 

Index of 1

Calculated 
Cancer 

Risk (Using 
Max.)

Calculated 
Hazard 
Index 
(Using 
Max.)

Calculated 
Cancer 

Risk (Using 
Avg.)

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Residential Direct 
Contact Risk-Based 

Concentration in Soil
Residential Risk/ Hazard Index 

Screening

Non-residential Direct 
Contact Risk-Based 

Concentration in Soil

TABLE 7-x4
Risks and Hazard Indices for Direct Contact Exposures to Discrete Surface Soil Samples

Rum Point Skeet Range (RPSR) - UXO 16
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland
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Chemical

Lead (mg/kg)
Lead-Lab #NAME? 616 Y 4.0E+02 Y 8.0E+02 n

Human 
Health 
COPC?

Residential Direct Contact Risk-
Based Concentration in Soil

Non-residential Direct Contact 
Risk-Based Concentration in Soil

Value Max. Exceeds 
Value? Value

TABLE 7-x5
Evaluation of Direct Contact Exposures to Lead in Discrete Surface Soil Samples

Rum Point Skeet Range (RPSR) - UXO 16
Site Investigation

Max. Exceeds 
Value?

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion
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Chemical

Inorganics (mg/kg)
Antimony #NAME? 0.42 Y 6.6E-01 n #NAME? 1.3E+01 n #NAME? 2.7E-01 Y #NAME? 5.4E+00 n #NAME?
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Risk-Based Concentrations in Soil for Protection of Groundwater 
Using Tap Water RSL and Different Dilution Attenuation Factors 

(DAFs)

Avg. 
Exceeds 
Value?

DAF = 20 DAF = 20

Value

TABLE 7-x6
Evaluation of Soil to Groundwater Pathway for Composite Surface Soil Samples

Rum Point Skeet Range (RPSR) - UXO 16
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Risk-Based Screening Levels in Soil for Protection of Groundwater 
Using MCL and Different Dilution Attenuation Factors (DAFs)

DAF = 1

Value
Max. 

Exceeds 
Value?

Value
Max. 

Exceeds 
Value?

Avg. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

DAF = 1

Value
Max. 

Exceeds 
Value?

Max. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?
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Chemical

PAHs (ug/kg)
Benzo(a)anthracene #NAME? 2400 Y 1.4E+01 Y #NAME? 2.8E+02 Y #NAME?
Benzo(a)pyrene #NAME? 3200 Y 4.6E+00 Y #NAME? 9.2E+01 Y #NAME? 3.2E+02 Y #NAME? 6.4E+03 n #NAME?
Benzo(b)fluoranthene #NAME? 1000 Y 4.7E+01 Y #NAME? 9.4E+02 Y #NAME?
Chrysene #NAME? 3000 Y 1.4E+03 Y #NAME? 2.8E+04 n #NAME?
Dibenzo(a,h)anthracene #NAME? 540 Y 1.6E+01 Y #NAME? 3.2E+02 Y #NAME?
Naphthalene #NAME? 7.2 Y 5.6E-01 Y #NAME? 1.1E+01 n #NAME?
Lead (mg/kg)
Lead-Lab #NAME? 616 Y
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

Max. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

Max. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value
Max. 

Exceeds 
Value?

Avg. 
Exceeds 
Value?

Human 
Health 
COPC?

Risk-Based Concentrations in Soil for Protection of Groundwater 
Using Tap Water RSL and Different Dilution Attenuation Factors 

(DAFs)
Risk-Based Screening Levels in Soil for Protection of Groundwater 

Using MCL and Different Dilution Attenuation Factors (DAFs)
DAF = 1 DAF = 20 DAF = 1 DAF = 20

Max. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

ValueValue

TABLE 7-x7
Evaluation of Soil to Groundwater Pathway for Discrete Surface Soil Samples

Rum Point Skeet Range (RPSR) - UXO 16
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Value

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion
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Chemical

Inorganics (mg/kg)
Antimony 1/1 NA NA 0.1 #NAME? 0.1 X25SS0200001 3.1E+00 6.6E-01 2.7E-01 2.7E-01 n n
Arsenic 1/1 NA NA 4.3 #NAME? 4.3 X25SS0160001 3.9E-01 2.2E+00 1.3E-03 2.9E-01 1.3E-03 Y n n
Copper 1/1 NA NA 8.5 #NAME? 8.5 X25SS0200001 3.1E+02 5.1E+01 4.6E+01 4.6E+01 n n
Tin 0/1 1.6 1.6 NA NA NA NA 4.7E+03 5.5E+03 4.7E+03 n n
Zinc 1/1 NA NA 30.2 #NAME? 30.2 X25SS0200001 2.3E+03 6.8E+02 6.8E+02 n n
Explosives (mg/kg)
Nitroglycerin 0/1 1.2 1.2 NA NA NA NA 2.9E+01 6.1E-01 1.7E-03 1.7E-03 n n
Lead (mg/kg)
Lead-Lab 1/1 NA NA 9.4 #NAME? 9.4 X25SS0200001 4.0E+02 4.0E+02 n n
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

TABLE 8-x1
Identification of Human Health COPCs in Composite Surface Soil Samples

Roach Road Rifle Range (RRRR) - UXO 25
Site Investigation

Is 
Chemical 
Present 
Above 
Back-

ground?

 Human 
Health 
COPC?Cancer 

Risk (10-6)

Noncancer
Hazard 

Index (0.1)

Tap Water 
RSL MCL

Residential Direct 
Contact Risk-Based 

Screening Levels in Soil

Risk-Based Screening 
Levels in Soil for 

Protection of 
Groundwater

Lowest 
Risk-Based 
Screening 

Level

Possible 
Human 
Health 
COPC?Frequency 

of 
Detection

Minimum 
Non-Detect 
Concentra-

tion

Maximum 
Non-Detect 
Concentra-

tion

Minimum 
Detected 

Concentra-
tion

Maximum 
Detected 

Concentra-
tion

Average 
of All 

Detected 
Samples

Sample with 
Maximum 
Detected 

Concentration
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Chemical

Inorganics (mg/kg)
Antimony 16/20 0.02 0.16 0.19 #NAME? 12.2 X25SS0200001 3.1E+00 6.6E-01 2.7E-01 2.7E-01 Y Y Y
Arsenic 17/20 1.9 2.4 2.3 #NAME? 22.6 X25SS0160001 3.9E-01 2.2E+00 1.3E-03 2.9E-01 1.3E-03 Y n n
Copper 20/20 NA NA 7.4 #NAME? 370 X25SS0200001 3.1E+02 5.1E+01 4.6E+01 4.6E+01 Y Y Y
Tin 0/20 0.43 2.3 NA NA NA NA 4.7E+03 5.5E+03 4.7E+03 n n
Zinc 20/20 NA NA 22 #NAME? 63.9 X25SS0200001 2.3E+03 6.8E+02 6.8E+02 n n
Lead (mg/kg)
Lead-Lab 20/20 NA NA 6.3 #NAME? 3450 X25SS0200001 4.0E+02 4.0E+02 Y Y Y
Lead-XRF Field 32/33 0 0 8.333 #NAME? 3877 X25SS0200001 4.0E+02 4.0E+02
Lead-XRF Calc. 33/33 NA NA 1.49 #NAME? 2754.83 X25SS0200001 4.0E+02 4.0E+02
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

Possible 
Human 
Health 
COPC?

Is 
Chemical 
Present 
Above 
Back-

ground?

Sample with 
Maximum 
Detected 

Concentration

Residential Direct 
Contact Risk-Based 

Screening Levels in Soil
 Human 
Health 
COPC?Cancer 

Risk (10-6)

Noncancer
Hazard 

Index (0.1)

Tap Water 
RSL MCL

Risk-Based Screening 
Levels in Soil for 

Protection of 
Groundwater

Lowest 
Risk-Based 
Screening 

LevelFrequency 
of 

Detection

Minimum 
Non-Detect 
Concentra-

tion

Maximum 
Non-Detect 
Concentra-

tion

Minimum 
Detected 

Concentra-
tion

Average 
of All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

TABLE 8-x2
Identification of Human Health COPCs in Discrete Surface Soil Samples

Roach Road Rifle Range (RRRR) - UXO 25
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland
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Chemical

Inorganics (mg/kg)
Antimony #NAME? 12.2 Y 3.1E+01 3.9E-01 4.1E+02 3.0E-02
Copper #NAME? 370 Y 3.1E+03 1.2E-01 4.1E+04 9.0E-03

Total 0.0E+00 5.1E-01 0.0E+00 3.9E-02
Footnotes:
NA - Not applicable, statistic could not be calculated.

Non-residential Risk/ 
Hazard Index Screening

Based on 
Cancer 

Risk of 10-6

Based on 
Hazard 

Index of 1

Calculated 
Cancer 

Risk

Calculated 
Hazard 
Index

Based on 
Hazard 

Index of 1

Calculated 
Cancer 

Risk

Calculated 
Hazard 
Index

Based on 
Cancer 

Risk of 10-6

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion

Human 
Health 
COPC?

Residential Direct 
Contact Risk-Based 

Concentration in Soil
Residential Risk/ Hazard 

Index Screening

Non-residential Direct 
Contact Risk-Based 

Concentration in Soil

TABLE 8-x3
Risks and Hazard Indices for Direct Contact Exposures to Discrete Surface Soil Samples

Roach Road Rifle Range (RRRR) - UXO 25
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland
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Chemical

Lead (mg/kg)
Lead-Lab #NAME? 3450 Y 4.0E+02 Y 8.0E+02 Y

Human 
Health 
COPC?

Residential Direct Contact Risk-
Based Concentration in Soil

Non-residential Direct Contact 
Risk-Based Concentration in Soil

Value Max. Exceeds 
Value? Value

TABLE 8-x4
Evaluation of Direct Contact Exposures to Lead in Discrete Surface Soil Samples

Roach Road Rifle Range (RRRR) - UXO 25
Site Investigation

Max. Exceeds 
Value?

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion
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Chemical

Inorganics (mg/kg)
Antimony #NAME? 12.2 Y 6.6E-01 Y #NAME? 1.3E+01 n #NAME? 2.7E-01 Y #NAME? 5.4E+00 Y #NAME?
Copper #NAME? 370 Y 5.1E+01 Y #NAME? 1.0E+03 n #NAME? 4.6E+01 Y #NAME? 9.2E+02 n #NAME?
Lead (mg/kg)
Lead-Lab #NAME? 3450 Y
Footnotes:
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
1/2 the detection limit was used for B qualified data.
NA - Not applicable, statistic could not be calculated..

Max. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

Max. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

Value
Max. 

Exceeds 
Value?

Avg. 
Exceeds 
Value?

Human 
Health 
COPC?

Risk-Based Concentrations in Soil for Protection of Groundwater 
Using Tap Water RSL and Different Dilution Attenuation Factors 

(DAFs)
Risk-Based Screening Levels in Soil for Protection of Groundwater 

Using MCL and Different Dilution Attenuation Factors (DAFs)
DAF = 1 DAF = 20 DAF = 1 DAF = 20

Max. 
Exceeds 
Value?

Avg. 
Exceeds 
Value?

ValueValue

TABLE 8-x5
Evaluation of Soil to Groundwater Pathway for Discrete Surface Soil Samples

Roach Road Rifle Range (RRRR) - UXO 25
Site Investigation

NSF Indian Head - Stump Neck Annex
Indian Head, Maryland

Value

Average of 
All 

Detected 
Samples

Maximum 
Detected 

Concentra-
tion
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APPENDIX F

CHEMICAL CONCENTRATIONS IN SURFACE SOIL AND TISSUE - COMPOSITE SOIL
OLD SKEET AND TRAP RANGE (OSTR) - UXO 15

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Surface Soil Concentrations (mg/kg) Surface Water Concentrations (mg/L)

Conservative Average Conservative Average

Inorganics
ANTIMONY 6.80E-01 5.70E-01 5.70E-01 5.70E-01 0.00E+00 0.00E+00 1.00E+00 1.00E+00 6.80E-01 5.70E-01 1.14E-02 1.02E-02 2.75E-02 2.33E-02
COPPER 2.33E+01 1.91E+01 1.91E+01 1.91E+01 0.00E+00 0.00E+00 5.15E-01 5.15E-01 1.20E+01 9.81E+00 Regression from Eco SSL 6.74E+00 6.23E+00
LEAD 7.72E+01 7.20E+01 7.20E+01 7.20E+01 0.00E+00 0.00E+00 Regression from Eco SSL 2.68E+01 2.53E+01 Regression from Eco SSL 3.04E+00 2.92E+00
ZINC 5.44E+01 5.35E+01 5.35E+01 5.35E+01 0.00E+00 0.00E+00 Regression from Eco SSL 3.17E+02 3.15E+02 Regression from Eco SSL 4.42E+01 4.38E+01
Explosives 
NITROGLYCERIN 3.70E+00 2.10E+00 2.10E+00 2.10E+00 0.00E+00 0.00E+00 1.00E+00 1.00E+00 3.70E+00 2.10E+00 1.00E+00 1.00E+00 3.70E+00 2.10E+00

1 - If the average of all value is the greater than the maximum detection, the average of the positive detections was used as the average value.

Plant Concentrations 
(mg/kg)

Maximum Detection Average Maximum 
Detection Average

Earthworm Concentrations (mg/kg) Plant Bioaccumulation Factors

Average (1)

Earthworm Bioaccumulation Factors
Average of Positive 

DetectionsChemical Maximum 
Detection Average All Maximum Detection

Average 
Concentration(1)



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAEL

VOLATILES
1,1,1-Trichloroethane 1000 1000 NV NV
1,1,2,2-Tetrachloroethane 76 108 NV NV
1,1,2-Trichloroethane 0.39 4.4 NV NV
1,1-Dichloroethane 475 4750 NV NV
1,1-Dichloroethene 30 300 NV NV
1,2,4-Trichlorobenzene 1.48 14.8 NV NV
1,2-Dichlorobenzene 120 1200 NV NV
1,2-Dichloroethane 50 500 17.2 34.4
1,2-Dichloroethene (total) 45.2 452 NV NV
1,4-Dichlorobenzene 30 300 NV NV
2-Butanone 1771 4571 NV NV
2-Hexanone NV NV NV NV
4-Methyl-2-pentanone NV NV NV NV
Acetone 10 50 20089 200890
Benzene 26.36 263.6 NV NV
Bromodichloromethane 1.79 17.9 NV NV
Carbon Disulfide 12.6 25.6 NV NV
Carbon Tetrachloride 16 160 NV NV
Chlorobenzene 2.725 5.45 NV NV
Chloroform 15 41 NV NV
Chloromethane NV NV NV NV
cis-1,2-Dichloroethene 45.2 452 NV NV
Dichlorodifluoromethane 2310 23100 NV NV
Ethylbenzene 9.71 29.1 NV NV
Isopropylbenzene 11 33.1 NV NV
m,p-Xylene 2.06 2.58 107 1070
Methyl acetate NV NV NV NV

X l 2 06 2 58 107 1070

PARAMETER

o-Xylene 2.06 2.58 107 1070
Methylene Chloride 5.85 50 NV NV
Styrene 20 40 NV NV
Tetrachloroethene 1.4 7 NV NV
Toluene 26 260 NV NV
Trichloroethene 0.7 7 NV NV
Trichlorofluoromethane 34.9 349 NV NV
Vinyl chloride 17 1.7 NV NV
Xylenes, Total 2.06 2.58 107 1070
SEMIVOLATILES
1,1'-Biphenyl 5 25 NV NV
2,2'-Oxybis(1-chloropropane) NV NV NV NV
2,3,4,6-Tetrachlorophenol 2.5 10 NV NV
2,4,5-Trichlorophenol 10 30 NV NV
2,4,6-Trichlorophenol 0.42 4.2 NV NV
2,4-Dimethylphenol 5 25 NV NV
2-Methylnaphthalene 65.6 356 2 20
2-Methylphenol 5 15 NV NV
3-Nitroaniline NV NV NV NV
4-Chloroaniline 1.25 12.5 NV NV
4-Chloro-3-methylphenol NV NV NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Methylphenol NV NV NV NV
4-Nitroaniline NV NV NV NV
4-Nitrophenol NV NV NV NV
7,12-Dimethylbenz(a)anthracene NV NV 2 20
Acenaphthene 65.6 356 2 20
Acenaphthylene 65.6 356 2 20
Anthracene 65.6 356 2 20
Benzaldehyde 20 40 NV NV
Benzo(a)anthracene 0.615 38.4 2 20
Benzo(a)pyrene 0.615 38.4 2 20



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

Benzo(b)fluoranthene 0.615 38.4 2 20
Benzo(g,h,i)perylene 0.615 38.4 2 20
Benzo(k)fluoranthene 0.615 38.4 2 20
Bis(2-Ethylhexyl)phthalate 18.3 183 1.11 11.1
Butyl benzyl phthalate 15.9 47 NV NV
Caprolactam 50 500 NV NV
Carbazole 1 10 2 20
Chrysene 0.615 38.4 2 20
Dibenzo(a,h)anthracene 0.615 38.4 2 20
Dibenzofuran NV NV 2 20
1,4-Dichlorobenzene 30 300 NV NV
Diethylphthalate 4583 45830 NV NV
Di-n-butyl phthalate 550 1833 0.111 1.11
Di-n-octyl phthalate NV NV NV NV
Fluoranthene 65.6 356 2 20
Fluorene 65.6 356 2 20
Hexachloroethane 0.1 1.5 NV NV
Indeno(1,2,3-cd)pyrene 0.615 38.4 2 20
Isophorone 15 179 NV NV
Naphthalene 65.6 356 2 20
n-Nitrosodiphenylamine NV NV NV NV
Pentachlorophenol 8.42 22.65 6.73 52.01
Phenanthrene 65.6 356 2 20
Phenol 6 12 NV NV
Pyrene 0.615 38.4 2 20
Perylene 0.615 38.4 2 20
HERBICIDES
Dinoseb 0.1 1 NV NV
2 4 D 1 5 NV NV2,4-D 1 5 NV NV
2,4,5-T 3 10 NV NV
PESTICIDES/PCBs
2,4'-DDD 0.147 5.56 0.227 2.7
2,4'-DDE 0.147 5.56 0.227 2.7
2,4'-DDT 0.147 5.56 0.227 2.7
4,4'-DDD 0.147 5.56 0.227 2.7
4,4'-DDE 0.147 5.56 0.227 2.7
4,4'-DDT 0.147 5.56 0.227 2.7
Aldrin 0.2 1 NV NV
Alpha-BHC 0.014 0.14 0.56 2.25
Alpha-Chlordane 4.58 9.16 2.14 10.7
Aroclor-1232 0.068 0.68 0.18 1.8
Aroclor-1242 0.069 0.69 0.41 4.1
Aroclor-1248 0.01 0.1 NV NV
Aroclor-1254 0.068 0.68 0.18 1.8
Aroclor-1260 0.068 0.68 0.18 1.8
Aroclor-1268 0.068 0.68 0.18 1.8
PCB-28 0.068 0.68 0.18 1.8
PCB-44 0.068 0.68 0.18 1.8
PCB-52 0.068 0.68 0.18 1.8



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

PCB-66 0.068 0.68 0.18 1.8
PCB-101 0.068 0.68 0.18 1.8
PCB-105 0.068 0.68 0.18 1.8
PCB-118 0.068 0.68 0.18 1.8
PCB-128 0.068 0.68 0.18 1.8
PCB-138 0.068 0.68 0.18 1.8
PCB-153 0.068 0.68 0.18 1.8
PCB-170 0.068 0.68 0.18 1.8
PCB-180 0.068 0.68 0.18 1.8
PCB-187 0.068 0.68 0.18 1.8
PCB-195 0.068 0.68 0.18 1.8
PCB-206 0.068 0.68 0.18 1.8
PCB-209 0.068 0.68 0.18 1.8
beta-BHC 0.4 2 0.56 2.25
delta-BHC 0.014 0.14 0.56 2.25
Dieldrin 0.015 1.27 0.0709 0.8
Endosulfan I 0.15 1.5 10 100
Endosulfan II 0.15 1.5 10 100
Endosulfan Sulfate 0.15 1.5 10 100
Endrin 0.092 0.92 0.01035 0.1035
Endrin Aldehyde 0.092 0.92 0.01 0.1
Endrin Ketone 0.092 0.92 0.01 0.1
Gamma-BHC (Lindane) 8 80 2 20
Gamma-Chlordane 4.58 9.16 2.14 10.7
Heptachlor 0.1 1 NV NV
Heptachlor Epoxide 0.1 1 NV NV
Methoxychlor 4 8 NV NV
Toxaphene 8 80 NV NV
T t l A l 0 068 0 68 0 18 1 8Total Aroclor 0.068 0.68 0.18 1.8
Total DDT 0.147 5.56 0.227 2.7
DIOXINS AND FURANS  (mg/kg)
1,2,3,4,6,7,8-HpCDD 0.0001 0.001 0.014 0.14
1,2,3,4,6,7,8-HpCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8,9-HPCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8-HXCDD 0.00001 0.0001 0.00028 0.0028
1,2,3,4,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,6,7,8-HxCDD 0.00001 0.0001 0.0014 0.014
1,2,3,6,7,8-HxCDF 0.00016 0.0016 0.00014 0.0014
1,2,3,7,8,9-HxCDD 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8,9-HxCDF 0.00001 0.0001 0.00014 0.0014
2,3,4,6,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8-PECDD 0.000001 0.00001 0.000014 0.00014
1,2,3,7,8-PECDF 0.00016 0.0016 0.00014 0.0014
2,3,4,7,8-PECDF 0.000016 0.00016 0.000014 0.00014
2,3,7,8-TCDD 0.000001 0.00001 0.000014 0.00014
2,3,7,8-TCDF 0.00001 0.0001 0.000014 0.00014
OCDD 0.01 0.1 0.14 1.4
OCDF 0.01 0.1 0.14 1.4
TOTAL HpCDD 0.0001 0.001 0.014 0.14



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

TOTAL HxCDD 0.00001 0.0001 0.00014 0.0014
TOTAL PeCDD 0.000001 0.00001 0.000014 0.00014
Total HpCDF 0.0001 0.001 0.0014 0.014
Total HxCDF 0.00001 0.0001 0.00014 0.0014
Total PeCDF 0.000002 0.00002 0.000014 0.00014
Total TCDD 0.000001 0.00001 0.000014 0.00014
Total TCDF 0.00001 0.0001 0.000014 0.00014
EXPLOSIVES  (mg/kg)
1,3 Dinitrobenzene 0.4 1.07 NV NV
1,3,5-Trinitrobenzene 2.68 13.31 NV NV
2,4-Dinitrotoluene 0.67 1.4 0.1 0.5
2,6-Dinitrotoluene 0.7 7 NV NV
2,4,6-Trinitrotoluene 1.6 16 0.7 17.8
2-Amino-4,6-dinitrotoluene NV NV NV NV
2-Nitrotoluene 20 200 NV NV
3-Nitrotoluene 20 200 NV NV
4-Amino-2,6-dinitrotoluene NV NV NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Nitrotoluene 20 200 NV NV
Ammonia NV NV NV NV
HMX 3 7.5 NV NV
Nitrobenzene (exp) NV NV NV NV
Nitroglycerin 3 32 NV NV
RDX 7 35 NV NV
Tetryl 1.3 6.2 NV NV
INORGANICS
Aluminum 1.93 19.3 109.7 1097
Antimony 0.059 2.76 NV NV
Arsenic 1.04 4.55 2.24 4.51
Barium 51.8 82.7 20.8 41.7
Beryllium 0.532 0.673 NV NV
Cadmium 0.77 6.9 1.47 6.35
Chromium 2.40 58.17 2.66 15.63
Hexavalent Chromium 5.66 38.37 NV NV
Cobalt 7.33 18.90 7.61 18.34
Copper 5.6 82.7 4.05 34.87
Cyanide 68.7 687 NV NV
Iron 50 500 100 1000
Lead 4.7 186.4 1.63 44.63
Manganese 51.5 145.67 179 376.6
Mercury 0.032 0.16 0.0064 0.064
Nickel 1.70 14.77 6.71 18.57
Selenium 0.143 0.661 0.29 0.819



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

Volatile Organics 
1,1,1-Trichloroethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
2-Butanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Methyl-2-pentanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Acetone 5.20E+00 5.20E+00 1.00E+00 1.00E+00
Carbon Disulfide 2.00E+00 2.00E+00 1.00E+00 1.00E+00
Chlorobenzene 9.00E-01 9.00E-01 1.00E+00 1.00E+00
Ethylbenzene 6.10E-01 6.10E-01 1.00E+00 1.00E+00
Isopropylbenzene 1.00E+00 1.00E+00 1.00E+00 1.00E+00
M,p-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Methyl Acetate 2.99E+01 2.99E+01 1.00E+00 1.00E+00
Methylene Chloride 6.70E+00 6.70E+00 1.00E+00 1.00E+00
O-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Tetrachloroethene 1.20E+00 1.20E+00 1.00E+00 1.00E+00
Toluene 1.03E+00 1.03E+00 1.00E+00 1.00E+00
Total Xylenes 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Trichloroethene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
Trichlorofluoromethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
Semivolatile Organics
1,1'-Biphenyl 1.59E-01 1.59E-01 1.00E+00 1.00E+00
1,2-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
1,4-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
2,2'-Oxybis(1-Chloropropane) ??? ??? 1.00E+00 1.00E+00
2,3,4,6-Tetrachlorophenol 1.59E-01 1.59E-01 1.00E+00 1.00E+00
2,4-D ??? ???
2-Methylnaphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
2-Methylphenol ??? ??? 1.00E+00 1.00E+00
3-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Chloro-3-Methylphenol ??? ??? 1.00E+00 1.00E+00
4-Chloroaniline 9.03E-01 9.03E-01 1.00E+00 1.00E+00
4-Methylphenol 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitrophenol 3.00E+00 3.00E+00 1.00E+00 1.00E+00
2,4,5-Trichlorophenol 2.40E-01 2.40E-01 1.00E+00 1.00E+00
2,4,6-Trichlorophenol 2.70E-01 2.70E-01 1.00E+00 1.00E+00
2,4,5-T ??? ??? ??? ???
Acenaphthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Acenaphthylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzaldehyde 1.76E+00 1.76E+00 1.00E+00 1.00E+00
Benzo(a)anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(a)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(b)fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(g,h,i)perylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(k)Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Bis(2-ethylhexyl)phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Butyl benzyl Phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Caprolactam 4.90E+01 4.90E+01 1.00E+00 1.00E+00
Carbazole 2.40E-01 2.40E-01 Eco-SSL Eco-SSL
Chrysene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Dibenzo(a,h)Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL( , )
Dibenzofuran 1.50E-01 1.50E-01 Eco-SSL Eco-SSL
Diethylphthalate 1.30E+00 1.30E+00 1.00E+00 1.00E+00
Di-n-butyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Di-n-octyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Dinoseb ??? ??? ??? ???
Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Fluorene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexachloroethane 2.10E-01 2.10E-01 1.00E+00 1.00E+00
Indeno(1,2,3-cd)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Isophorone 3.92E+00 3.92E+00 1.00E+00 1.00E+00
N-Nitrosodiphenylamine 6.05E-01 6.05E-01 1.00E+00 1.00E+00
Naphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pentachlorophenol 1.40E-02 1.40E-02 1.00E+00 1.00E+00
Phenanthrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Phenol 5.10E+00 5.10E+00 1.00E+00 1.00E+00
Pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pesticides/ PCBs
4,4'-DDD Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDE Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Aldrin 6.90E-01 6.90E-01 3.30E+00 3.30E+00
Alpha-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Aroclor-1232 5.30E-01 5.30E-01 1.59E+01 6.67E+00
Aroclor-1242 1.60E-01 1.60E-01 1.59E+01 6.67E+00
Aroclor-1248 1.60E-02 1.60E-02 1.59E+01 6.67E+00
Aroclor-1254 1.30E-02 1.30E-02 1.59E+01 6.67E+00
Aroclor-1260 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Aroclor-1268 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Dieldrin 8.20E-02 8.20E-02 6.64E+00 6.64E+00
Gamma-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Heptachlor 1.20E-01 1.20E-01 1.00E+01 1.00E+01
Endosulfan I 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan II 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan Sulfate 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endrin 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Aldehyde 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Ketone 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Heptachlor Epoxide 2.80E-02 2.80E-02 3.00E+00 3.00E+00
Methoxychlor 1.10E-01 1.10E-01 1.00E+00 1.00E+00
alpha-BHC 2.10E-01 2.10E-01 5.00E+00 5.00E+00



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

beta-BHC 1.80E-01 1.80E-01 5.00E+00 5.00E+00
delta-BHC 9.00E-01 9.00E-01 5.00E+00 5.00E+00
gamma-BHC (Lindane) 2.70E-01 2.70E-01 5.00E+00 5.00E+00
Toxaphene 6.20E-02 6.20E-02 1.00E+00 1.00E+00
Total Aroclor 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Total DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Explosives
2,4,6-Trinitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
2-Nitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
1,3,5-Trinitrobenzene 7.70E+00 7.70E+00 1.00E+00 1.00E+00
4-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
RDX 4.60E-01 4.60E-01 1.00E+00 1.00E+00
4-Amino-2,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
HMX 1.70E+01 1.70E+01 1.00E+00 1.00E+00
Nitrobenzene (exp) 3.40E+00 3.40E+00 1.00E+00 1.00E+00
1,3 Dinitrobenzene 4.50E+00 4.50E+00 1.00E+00 1.00E+00
2-Amino-4,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
Tetryl ??? ??? 1.00E+00 1.00E+00
3-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
2,4-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
2,6-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
NITROGLYCERIN 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Dioxins
1,2,3,4,6,7,8-HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,6,7,8-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8,9-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HxCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8-PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
1,2,3,7,8-Pecdf 4.40E-03 4.40E-03 2.22E+01 1.10E+01
2,3,4,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
2,3,4,7,8-PECDF 3.70E-03 3.70E-03 2.22E+01 1.10E+01
2,3,7,8-TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ HALFND 4.30E-03 4.30E-03 2.22E+01 1.10E+01
2,3,7,8-TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDD ??? ??? 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDF ??? ??? 2.22E+01 1.10E+01
TOTAL HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
Total HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total PECDF 4.40E-03 4.40E-03 2.22E+01 1.10E+01
Total TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
Total TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
Inorganicsg
Aluminum 5.00E-03 2.87E-03 1.18E-01 4.30E-02
Antimony 1.14E-02 1.02E-02 1.00E+00 1.00E+00
Arsenic Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Barium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Beryllium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cadmium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cobalt Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Copper Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexavalent Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cyanide 1.80E+00 1.00E+00 1.00E+00 1.00E+00
Iron 1.00E-02 4.25E-03 7.80E-02 3.60E-02
Lead Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Manganese Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Mercury 5.00E+00 6.52E-01 ORNL Reg. ORNL Reg.
Nickel Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Selenium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Silver Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Thallium 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Tin 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Vanadium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Zinc Eco-SSL Eco-SSL Eco-SSL Eco-SSL

Notes:
BAF - Bioaccumulation Factor
BSAF - Biota Sediment Accumulation Factor
1 - ORNL (2001) for organics; only one value is available for conservative and average exposures
2 - Sample et al., (1997) for inorganics; conservative value is 90th percentile; average value is median v
3 - ORNL (September, 1998) for all chemicals; conservative value is 90th percentile; average value is m
4 - U.S. EPA, September 1997; only one value is available for conservative and average exposures. Va
5 - Conservative and average refers to the exposure scenarios for which the uptake factors are used
6 - Where "Eco-SSL" is given, values were calculated using equations from USEPA (2005), Attachment
     Tables 4a (for inorganics) and 4b (for organics).

Default value of 1 is assigned to parameters without uptake factors



TABLE X-X

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Conservative Inputs Average Inputs
Values Units Values Units

Bobwhite Quail
Body Weight = BW 1.540E-01 kg 1.751E-01 kg
Food Ingestion Rate = If 2.442E-03 kg/day 2.042E-03 kg/day
Water Ingestion Rate = Iw 2.276E-02 L/day 1.926E-02 L/day
Soil Ingestion Rate = Is 3.395E-04 kg/day 1.246E-04 kg/day
Home Range = HR 1.880E+01 acres
Meadow Vole
Body Weight = BW 1.700E-02 kg 3.580E-02 kg
Food Ingestion Rate = If 1.878E-03 kg/day 1.744E-03 kg/day
Water Ingestion Rate = Iw 7.513E-03 L/day 6.261E-03 L/day
Soil Ingestion Rate = Is 6.010E-05 kg/day 2.093E-05 kg/day
Home Range = HR 6.590E-02 acres
American Robin
Body Weight = BW 7.73E-02 kg 8.04E-02 kg
Food Ingestion Rate = If 1.25E-02 kg/day 1.19E-02 kg/day
Water Ingestion Rate = Iw 1.21E-02 L/day 1.13E-02 L/day
Soil Ingestion Rate - Is 2.046E-03 kg/day 7.601E-04 kg/day
Home Range = HR 6.095E-01 acres
Short-Tailed Shrew
Body Weight = BW 1.500E-02 kg 1.610E-02 kg
Food Ingestion Rate = If 1.600E-03 kg/day 1.433E-03 kg/day
Water Ingestion Rate = Iw 4.280E-03 L/day 3.600E-03 L/day
Soil Ingestion Rate - Is 4.801E-05 kg/day 1.289E-05 kg/day
Home Range = HR 9.699E-01 acres
Mink
Body Weight = BW 5.500E-01 kg 1.103E+00 kg
Food Ingestion Rate = If 6.067E-02 kg/day 4.504E-02 kg/day
Water Ingestion Rate = Iw 1.213E-01 L/day 7.308E-02 L/day
Sediment Ingestion Rate = Is 5.703E-03 kg/day 4.234E-03 kg/day
Home Range = HR 1.558E+03 acres
Green Heron
Body Weight = BW 2.00E-01 kg 2.12E-01 kg
Food Ingestion Rate = If 3.10E-02 kg/day 3.00E-02 kg/day
Water Ingestion Rate = Iw 2.20E-02 L/day 2.10E-02 L/day
Sediment Ingestion Rate = Is 1.600E-03 kg/day 1.500E-03 kg/day
Home Range = HR 1 000E+01 km-radius

Assume 100% on site

Assume 100% on site

Species/Exposure Inputs

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site

Home Range = HR 1.000E+01 km-radius

Notes:
The exposure factors were derived as presented in Appendix I.

The soil/sediment ingestion rates were calculated by multiplying the food ingestion rates
     by the following incidental soil/sediment ingestion rates:

Conservative Average Source
Bobwhite quail 13.90% 6.10% 1, 2
Meadow Vole 3.20% 1.20% 1
American Robin 16.40% 6.40% 1,4
Short-tailed Shrew 3% 0.90% 1
Mink 9.4% 9.4% 3, 5
Green Heron 5% 5% 6

1 - USEPA (U.S. Environmental Protection Agency), 2005. Ecological Soil Screening Level Guidance, 
     Office of Emergency and Remedial Response. February.
2 - Based on the mourning dove.
3 - Beyer, N., E. Connor, and S. Gerould.  1994.  Estimates of Soil Ingestion by Wildlife.   
     Journal of Wildlife Management 58(2) pp. 375-382.
4 - Based on the American woodcock
5 - Based on the raccoon
6 - Based on piscivorous birds

Assume 100% on site



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 6.80E-01 0.00E+00 2.75E-02 2.40E-03 0.00E+00 3.03E-03 5.44E-03 5.90E-02 2.76E+00 9.22E-02 1.97E-03
COPPER 2.33E+01 0.00E+00 6.74E+00 8.24E-02 0.00E+00 7.45E-01 8.27E-01 5.60E+00 8.27E+01 1.48E-01 1.00E-02
LEAD 7.72E+01 0.00E+00 3.04E+00 2.73E-01 0.00E+00 3.35E-01 6.08E-01 4.70E+00 1.86E+02 1.29E-01 3.26E-03
ZINC 5.44E+01 0.00E+00 4.42E+01 1.92E-01 0.00E+00 4.88E+00 5.08E+00 7.54E+01 2.98E+02 6.73E-02 1.71E-02
Explosives 
NITROGLYCERIN 3.70E+00 0.00E+00 3.70E+00 1.31E-02 0.00E+00 4.09E-01 4.22E-01 3.00E+00 3.20E+01 1.41E-01 1.32E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.70E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.88E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 7.51E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 6.01E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

MEADOW VOLE - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION

APPENDIX F



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 5.70E-01 0.00E+00 2.33E-02 3.33E-04 0.00E+00 1.13E-03 1.47E-03 5.90E-02 2.76E+00 2.49E-02 5.32E-04
COPPER 1.91E+01 0.00E+00 6.23E+00 1.11E-02 0.00E+00 3.03E-01 3.15E-01 5.60E+00 8.27E+01 5.62E-02 3.80E-03
LEAD 7.20E+01 0.00E+00 2.92E+00 4.21E-02 0.00E+00 1.42E-01 1.84E-01 4.70E+00 1.86E+02 3.92E-02 9.88E-04
ZINC 5.35E+01 0.00E+00 4.38E+01 3.12E-02 0.00E+00 2.13E+00 2.16E+00 7.54E+01 2.98E+02 2.87E-02 7.27E-03
Explosives 
NITROGLYCERIN 2.10E+00 0.00E+00 2.10E+00 1.22E-03 0.00E+00 1.02E-01 1.03E-01 3.00E+00 3.20E+01 3.44E-02 3.23E-03

Body Weight = (BW) 3.58E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.74E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 6.26E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.09E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 6.59E-02 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

INDIAN HEAD, MARYLAND

MEADOW VOLE - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION

APPENDIX F



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 6.80E-01 0.00E+00 2.75E-02 1.50E-03 0.00E+00 4.36E-04 1.93E-03 NV NV #VALUE! #VALUE!
COPPER 2.33E+01 0.00E+00 6.74E+00 5.14E-02 0.00E+00 1.07E-01 1.58E-01 4.05E+00 3.49E+01 3.9E-02 4.5E-03
LEAD 7.72E+01 0.00E+00 3.04E+00 1.70E-01 0.00E+00 4.81E-02 2.18E-01 1.63E+00 4.46E+01 1.3E-01 4.9E-03
ZINC 5.44E+01 0.00E+00 4.42E+01 1.20E-01 0.00E+00 7.01E-01 8.21E-01 6.61E+01 1.71E+02 1.2E-02 4.8E-03
Explosives 
NITROGLYCERIN 3.70E+00 0.00E+00 3.70E+00 8.16E-03 0.00E+00 5.87E-02 6.68E-02 NV NV #VALUE! #VALUE!

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.54E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.44E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 2.28E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 3.40E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

BOBWHITE QUAIL - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 5.70E-01 0.00E+00 2.33E-02 4.05E-04 0.00E+00 2.71E-04 6.77E-04 NV NV #VALUE! #VALUE!
COPPER 1.91E+01 0.00E+00 6.23E+00 1.36E-02 0.00E+00 7.26E-02 8.62E-02 4.05E+00 3.49E+01 2.1E-02 2.5E-03
LEAD 7.20E+01 0.00E+00 2.92E+00 5.12E-02 0.00E+00 3.40E-02 8.52E-02 1.63E+00 4.46E+01 5.2E-02 1.9E-03
ZINC 5.35E+01 0.00E+00 4.38E+01 3.80E-02 0.00E+00 5.11E-01 5.49E-01 6.61E+01 1.71E+02 8.3E-03 3.2E-03
Explosives 
NITROGLYCERIN 2.10E+00 2.00E+00 2.10E+00 1.49E-03 2.20E-01 2.44E-02 2.46E-01 NV NV #VALUE! #VALUE!

Body Weight = (BW) 1.75E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.04E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.93E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.25E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 1.88E+01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL
OLD SKEET AND TRAP RANGE (OSTR) - UXO 15

SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

BOBWHITE QUAIL - AVERAGE INPUTS



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 6.80E-01 0.00E+00 6.80E-01 2.18E-03 0.00E+00 7.25E-02 7.47E-02 5.90E-02 2.76E+00 1.3E+00 2.7E-02
COPPER 2.33E+01 0.00E+00 1.20E+01 7.46E-02 0.00E+00 1.28E+00 1.35E+00 5.60E+00 8.27E+01 2.4E-01 1.6E-02
LEAD 7.72E+01 0.00E+00 2.68E+01 2.47E-01 0.00E+00 2.86E+00 3.11E+00 4.70E+00 1.86E+02 6.6E-01 1.7E-02
ZINC 5.44E+01 0.00E+00 3.17E+02 1.74E-01 0.00E+00 3.39E+01 3.40E+01 7.54E+01 2.98E+02 4.5E-01 1.1E-01
Explosives 
NITROGLYCERIN 3.70E+00 0.00E+00 3.70E+00 1.18E-02 0.00E+00 3.95E-01 4.07E-01 3.00E+00 3.20E+01 1.4E-01 1.3E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.50E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.60E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 4.28E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 4.80E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

SHORT-TAILED SHREW - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 5.70E-01 0.00E+00 5.70E-01 4.56E-04 0.00E+00 5.07E-02 5.12E-02 5.90E-02 2.76E+00 8.7E-01 1.9E-02
COPPER 1.91E+01 0.00E+00 9.81E+00 1.53E-02 0.00E+00 8.73E-01 8.88E-01 5.60E+00 8.27E+01 1.6E-01 1.1E-02
LEAD 7.20E+01 0.00E+00 2.53E+01 5.76E-02 0.00E+00 2.26E+00 2.31E+00 4.70E+00 1.86E+02 4.9E-01 1.2E-02
ZINC 5.35E+01 0.00E+00 3.15E+02 4.28E-02 0.00E+00 2.81E+01 2.81E+01 7.54E+01 2.98E+02 3.7E-01 9.4E-02
Explosives 
NITROGLYCERIN 2.10E+00 0.00E+00 2.10E+00 1.68E-03 0.00E+00 1.86E-01 1.88E-01 3.00E+00 3.20E+01 6.3E-02 5.9E-03

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.61E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.43E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 3.60E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.29E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 9.70E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL
OLD SKEET AND TRAP RANGE (OSTR) - UXO 15

SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

SHORT-TAILED SHREW - AVERAGE INPUTS



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 6.80E-01 0.00E+00 6.80E-01 1.80E-02 0.00E+00 1.10E-01 1.28E-01 NV NV #VALUE! #VALUE!
COPPER 2.33E+01 0.00E+00 1.20E+01 6.17E-01 0.00E+00 1.94E+00 2.55E+00 4.05E+00 3.49E+01 6.3E-01 7.3E-02
LEAD 7.72E+01 0.00E+00 2.68E+01 2.04E+00 0.00E+00 4.33E+00 6.37E+00 1.63E+00 4.46E+01 3.9E+00 1.4E-01
ZINC 5.44E+01 0.00E+00 3.17E+02 1.44E+00 0.00E+00 5.12E+01 5.26E+01 6.61E+01 1.71E+02 8.0E-01 3.1E-01
Explosives 
NITROGLYCERIN 3.70E+00 0.00E+00 3.70E+00 9.79E-02 0.00E+00 5.97E-01 6.95E-01 NV NV #VALUE! #VALUE!

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 7.73E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.25E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.21E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.05E-03 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

AMERICAN ROBIN - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 5.70E-01 0.00E+00 5.70E-01 5.39E-03 0.00E+00 8.42E-02 8.96E-02 NV NV #VALUE! #VALUE!
COPPER 1.91E+01 0.00E+00 9.81E+00 1.80E-01 0.00E+00 1.45E+00 1.63E+00 4.05E+00 3.49E+01 4.0E-01 4.7E-02
LEAD 7.20E+01 0.00E+00 2.53E+01 6.80E-01 0.00E+00 3.74E+00 4.42E+00 1.63E+00 4.46E+01 2.7E+00 9.9E-02
ZINC 5.35E+01 0.00E+00 3.15E+02 5.05E-01 0.00E+00 4.66E+01 4.71E+01 6.61E+01 1.71E+02 7.1E-01 2.7E-01
Explosives 
NITROGLYCERIN 2.10E+00 0.00E+00 2.10E+00 1.98E-02 0.00E+00 3.09E-01 3.29E-01 NV NV #VALUE! #VALUE!

Body Weight = (BW) 8.04E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.19E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.13E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 7.60E-04 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 6.10E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL
OLD SKEET AND TRAP RANGE (OSTR) - UXO 15

SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

AMERICAN ROBIN - AVERAGE INPUTS



TABLE 4-6.3.5

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS - COMPOSITE SOIL

OLD SKEET AND TRAP RANGE (OSTR) -UXO 15
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ANTIMONY #VALUE! #VALUE! 9.2E-02 2.0E-03 #VALUE! #VALUE! 1.3E+00 2.7E-02
COPPER 3.9E-02 4.5E-03 1.5E-01 1.0E-02 6.3E-01 7.3E-02 2.4E-01 1.6E-02
LEAD 1.3E-01 4.9E-03 1.3E-01 3.3E-03 3.9E+00 1.4E-01 6.6E-01 1.7E-02
ZINC 1.2E-02 4.8E-03 6.7E-02 1.7E-02 8.0E-01 3.1E-01 4.5E-01 1.1E-01
Explosives 
NITROGLYCERIN #VALUE! #VALUE! 1.4E-01 1.3E-02 #VALUE! #VALUE! 1.4E-01 1.3E-02

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 Robin Short-Tailed Shrew



TABLE 4-6.3.8

TERRESTRIAL FOOD CHAIN MODEL - AVERAGE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS-COMPOSITE SOIL

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ANTIMONY #VALUE! #VALUE! 2.5E-02 5.3E-04 #VALUE! #VALUE! 8.7E-01 1.9E-02
COPPER 2.1E-02 2.5E-03 5.6E-02 3.8E-03 4.0E-01 4.7E-02 1.6E-01 1.1E-02
LEAD 5.2E-02 1.9E-03 3.9E-02 9.9E-04 2.7E+00 9.9E-02 4.9E-01 1.2E-02
ZINC 8.3E-03 3.2E-03 2.9E-02 7.3E-03 7.1E-01 2.7E-01 3.7E-01 9.4E-02
Explosives 
NITROGLYCERIN #VALUE! #VALUE! 3.4E-02 3.2E-03 #VALUE! #VALUE! 6.3E-02 5.9E-03

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 Robin Short-Tailed Shrew



APPENDIX F

CHEMICAL CONCENTRATIONS IN SEDIMENT AND TISSUE - SEDIMENT
OLD SKEET AND TRAP RANGE (OSTR) - UXO 15

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Sediment Concentrations (mg/kg) Surface Water Concentrations (mg/L)

Conservative Average

Semivolatile Organics
BENZO(A)ANTHRACENE 2.90E-03 9.13E-03 2.90E-03 2.90E-03 0.00E+00 0.00E+00 0.29 0.29 1.21E-02 1.21E-02
BENZO(A)PYRENE 4.60E-03 9.70E-03 4.60E-03 4.60E-03 0.00E+00 0.00E+00 0.29 0.29 1.92E-02 1.92E-02
BENZO(B)FLUORANTHENE 3.40E-03 9.30E-03 3.40E-03 3.40E-03 0.00E+00 0.00E+00 0.29 0.29 1.42E-02 1.42E-02
BENZO(G,H,I)PERYLENE 2.80E-03 9.10E-03 2.80E-03 2.80E-03 0.00E+00 0.00E+00 0.29 0.29 1.17E-02 1.17E-02
CHRYSENE 5.40E-03 6.55E-03 5.40E-03 5.40E-03 0.00E+00 0.00E+00 0.29 0.29 2.26E-02 2.26E-02
INDENO(1,2,3-CD)PYRENE 2.90E-03 9.13E-03 2.90E-03 2.90E-03 0.00E+00 0.00E+00 0.29 0.29 1.21E-02 1.21E-02
Inorganics
ARSENIC 5.80E+00 1.49E+00 1.49E+00 1.49E+00 0.00E+00 0.00E+00 0.69 0.143 4.00E+00 2.13E-01
COPPER 3.61E+01 7.36E+00 8.42E+00 7.36E+00 0.00E+00 0.00E+00 5.25 1.556 1.90E+02 1.15E+01
LEAD 3.70E+01 1.36E+01 1.54E+01 1.36E+01 0.00E+00 0.00E+00 0.607 0.071 2.25E+01 9.63E-01
TIN 3.40E+00 9.31E-01 3.40E+00 9.31E-01 0.00E+00 0.00E+00 1 1 3.40E+00 9.31E-01
ZINC 1.64E+02 3.32E+01 3.32E+01 3.32E+01 0.00E+00 0.00E+00 7.527 1.936 1.23E+03 6.44E+01

Percent TOC 1.00E+00 1 - If the average of all value is the greater than the maximum detection, the average of the positive detections was used as the average value.
percent Lipids 1.44E+01
Invertebrate BSAFs used for inorganics

Average

Average of 
Positive 

Detections

Chemical

Fish/Invertebrate Bioaccumulation 
Factors

Maximum 
Detection Average All

Fish Concentrations (mg/kg)

Average (1) Maximum Detection
Average 

Concentration(1) Maximum Detection



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAEL

VOLATILES
1,1,1-Trichloroethane 1000 1000 NV NV
1,1,2,2-Tetrachloroethane 76 108 NV NV
1,1,2-Trichloroethane 0.39 4.4 NV NV
1,1-Dichloroethane 475 4750 NV NV
1,1-Dichloroethene 30 300 NV NV
1,2,4-Trichlorobenzene 1.48 14.8 NV NV
1,2-Dichlorobenzene 120 1200 NV NV
1,2-Dichloroethane 50 500 17.2 34.4
1,2-Dichloroethene (total) 45.2 452 NV NV
1,4-Dichlorobenzene 30 300 NV NV
2-Butanone 1771 4571 NV NV
2-Hexanone NV NV NV NV
4-Methyl-2-pentanone NV NV NV NV
Acetone 10 50 20089 200890
Benzene 26.36 263.6 NV NV
Bromodichloromethane 1.79 17.9 NV NV
Carbon Disulfide 12.6 25.6 NV NV
Carbon Tetrachloride 16 160 NV NV
Chlorobenzene 2.725 5.45 NV NV
Chloroform 15 41 NV NV
Chloromethane NV NV NV NV
cis-1,2-Dichloroethene 45.2 452 NV NV
Dichlorodifluoromethane 2310 23100 NV NV
Ethylbenzene 9.71 29.1 NV NV
Isopropylbenzene 11 33.1 NV NV
m,p-Xylene 2.06 2.58 107 1070
Methyl acetate NV NV NV NV

X l 2 06 2 58 107 1070

PARAMETER

o-Xylene 2.06 2.58 107 1070
Methylene Chloride 5.85 50 NV NV
Styrene 20 40 NV NV
Tetrachloroethene 1.4 7 NV NV
Toluene 26 260 NV NV
Trichloroethene 0.7 7 NV NV
Trichlorofluoromethane 34.9 349 NV NV
Vinyl chloride 17 1.7 NV NV
Xylenes, Total 2.06 2.58 107 1070
SEMIVOLATILES
1,1'-Biphenyl 5 25 NV NV
2,2'-Oxybis(1-chloropropane) NV NV NV NV
2,3,4,6-Tetrachlorophenol 2.5 10 NV NV
2,4,5-Trichlorophenol 10 30 NV NV
2,4,6-Trichlorophenol 0.42 4.2 NV NV
2,4-Dimethylphenol 5 25 NV NV
2-Methylnaphthalene 65.6 356 2 20
2-Methylphenol 5 15 NV NV
3-Nitroaniline NV NV NV NV
4-Chloroaniline 1.25 12.5 NV NV
4-Chloro-3-methylphenol NV NV NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Methylphenol NV NV NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Nitroaniline NV NV NV NV
4-Nitrophenol NV NV NV NV
7,12-Dimethylbenz(a)anthracene NV NV 2 20
Acenaphthene 65.6 356 2 20
Acenaphthylene 65.6 356 2 20
Anthracene 65.6 356 2 20
Benzaldehyde 20 40 NV NV
Benzo(a)anthracene 0.615 38.4 2 20
Benzo(a)pyrene 0.615 38.4 2 20
Benzo(b)fluoranthene 0.615 38.4 2 20
Benzo(g,h,i)perylene 0.615 38.4 2 20
Benzo(k)fluoranthene 0.615 38.4 2 20
Bis(2-Ethylhexyl)phthalate 18.3 183 1.11 11.1
Butyl benzyl phthalate 15.9 47 NV NV
Caprolactam 50 500 NV NV
Carbazole 1 10 2 20
Chrysene 0.615 38.4 2 20
Dibenzo(a,h)anthracene 0.615 38.4 2 20
Dibenzofuran NV NV 2 20
1,4-Dichlorobenzene 30 300 NV NV
Diethylphthalate 4583 45830 NV NV
Di-n-butyl phthalate 550 1833 0.111 1.11
Di-n-octyl phthalate NV NV NV NV
Fluoranthene 65.6 356 2 20
Fluorene 65.6 356 2 20
Hexachloroethane 0.1 1.5 NV NV
Indeno(1,2,3-cd)pyrene 0.615 38.4 2 20
Isophorone 15 179 NV NV
N hth l 65 6 356 2 20Naphthalene 65.6 356 2 20
n-Nitrosodiphenylamine NV NV NV NV
Pentachlorophenol 8.42 22.65 6.73 52.01
Phenanthrene 65.6 356 2 20
Phenol 6 12 NV NV
Pyrene 0.615 38.4 2 20
Perylene 0.615 38.4 2 20
HERBICIDES
Dinoseb 0.1 1 NV NV
2,4-D 1 5 NV NV
2,4,5-T 3 10 NV NV
PESTICIDES/PCBs
2,4'-DDD 0.147 5.56 0.227 2.7
2,4'-DDE 0.147 5.56 0.227 2.7
2,4'-DDT 0.147 5.56 0.227 2.7
4,4'-DDD 0.147 5.56 0.227 2.7
4,4'-DDE 0.147 5.56 0.227 2.7
4,4'-DDT 0.147 5.56 0.227 2.7
Aldrin 0.2 1 NV NV
Alpha-BHC 0.014 0.14 0.56 2.25
Alpha-Chlordane 4.58 9.16 2.14 10.7



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

Aroclor-1232 0.068 0.68 0.18 1.8
Aroclor-1242 0.069 0.69 0.41 4.1
Aroclor-1248 0.01 0.1 NV NV
Aroclor-1254 0.068 0.68 0.18 1.8
Aroclor-1260 0.068 0.68 0.18 1.8
Aroclor-1268 0.068 0.68 0.18 1.8
PCB-28 0.068 0.68 0.18 1.8
PCB-44 0.068 0.68 0.18 1.8
PCB-52 0.068 0.68 0.18 1.8
PCB-66 0.068 0.68 0.18 1.8
PCB-101 0.068 0.68 0.18 1.8
PCB-105 0.068 0.68 0.18 1.8
PCB-118 0.068 0.68 0.18 1.8
PCB-128 0.068 0.68 0.18 1.8
PCB-138 0.068 0.68 0.18 1.8
PCB-153 0.068 0.68 0.18 1.8
PCB-170 0.068 0.68 0.18 1.8
PCB-180 0.068 0.68 0.18 1.8
PCB-187 0.068 0.68 0.18 1.8
PCB-195 0.068 0.68 0.18 1.8
PCB-206 0.068 0.68 0.18 1.8
PCB-209 0.068 0.68 0.18 1.8
beta-BHC 0.4 2 0.56 2.25
delta-BHC 0.014 0.14 0.56 2.25
Dieldrin 0.015 1.27 0.0709 0.8
Endosulfan I 0.15 1.5 10 100
Endosulfan II 0.15 1.5 10 100
Endosulfan Sulfate 0.15 1.5 10 100
E d i 0 092 0 92 0 01035 0 1035Endrin 0.092 0.92 0.01035 0.1035
Endrin Aldehyde 0.092 0.92 0.01 0.1
Endrin Ketone 0.092 0.92 0.01 0.1
Gamma-BHC (Lindane) 8 80 2 20
Gamma-Chlordane 4.58 9.16 2.14 10.7
Heptachlor 0.1 1 NV NV
Heptachlor Epoxide 0.1 1 NV NV
Methoxychlor 4 8 NV NV
Toxaphene 8 80 NV NV
Total Aroclor 0.068 0.68 0.18 1.8
Total DDT 0.147 5.56 0.227 2.7
DIOXINS AND FURANS  (mg/kg)
1,2,3,4,6,7,8-HpCDD 0.0001 0.001 0.014 0.14
1,2,3,4,6,7,8-HpCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8,9-HPCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8-HXCDD 0.00001 0.0001 0.00028 0.0028
1,2,3,4,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,6,7,8-HxCDD 0.00001 0.0001 0.0014 0.014
1,2,3,6,7,8-HxCDF 0.00016 0.0016 0.00014 0.0014
1,2,3,7,8,9-HxCDD 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8,9-HxCDF 0.00001 0.0001 0.00014 0.0014



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

2,3,4,6,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8-PECDD 0.000001 0.00001 0.000014 0.00014
1,2,3,7,8-PECDF 0.00016 0.0016 0.00014 0.0014
2,3,4,7,8-PECDF 0.000016 0.00016 0.000014 0.00014
2,3,7,8-TCDD 0.000001 0.00001 0.000014 0.00014
2,3,7,8-TCDF 0.00001 0.0001 0.000014 0.00014
OCDD 0.01 0.1 0.14 1.4
OCDF 0.01 0.1 0.14 1.4
TOTAL HpCDD 0.0001 0.001 0.014 0.14
TOTAL HxCDD 0.00001 0.0001 0.00014 0.0014
TOTAL PeCDD 0.000001 0.00001 0.000014 0.00014
Total HpCDF 0.0001 0.001 0.0014 0.014
Total HxCDF 0.00001 0.0001 0.00014 0.0014



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

Total PeCDF 0.000002 0.00002 0.000014 0.00014
Total TCDD 0.000001 0.00001 0.000014 0.00014
Total TCDF 0.00001 0.0001 0.000014 0.00014
EXPLOSIVES  (mg/kg)
1,3 Dinitrobenzene 0.4 1.07 NV NV
1,3,5-Trinitrobenzene 2.68 13.31 NV NV
2,4-Dinitrotoluene 0.67 1.4 0.1 0.5
2,6-Dinitrotoluene 0.7 7 NV NV
2,4,6-Trinitrotoluene 1.6 16 0.7 17.8
2-Amino-4,6-dinitrotoluene NV NV NV NV
2-Nitrotoluene 20 200 NV NV
3-Nitrotoluene 20 200 NV NV
4-Amino-2,6-dinitrotoluene NV NV NV NV
4-Nitrotoluene 20 200 NV NV
Ammonia NV NV NV NV
HMX 3 7.5 NV NV
Nitrobenzene (exp) NV NV NV NV
Nitroglycerin 3 32 NV NV
RDX 7 35 NV NV
Tetryl 1.3 6.2 NV NV
INORGANICS
Aluminum 1.93 19.3 109.7 1097
Antimony 0.059 2.76 NV NV
Arsenic 1.04 4.55 2.24 4.51
Barium 51.8 82.7 20.8 41.7



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Fish BSAFs(4) Sediment Invertebrate BSAFs(5)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

Volatile Organics 
2-Butanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Acetone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Carbon Disulfide 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Toluene 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Total Xylenes 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Trichloroethene 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Trichlorofluoromethane 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Semivolatile Organics
Acenaphthene 2.90E-01 2.90E-01 1.00E+00 1.00E+00
Acenaphthylene 2.90E-01 2.90E-01 1.00E+00 1.00E+00
Acetophenone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Anthracene 2.90E-01 2.90E-01 1.00E+00 1.00E+00
Benzo(a)anthracene 2.90E-01 2.90E-01 1.00E+00 1.00E+00
Benzo(a)pyrene 2.90E-01 2.90E-01 1.00E+00 1.00E+00
Benzo(b)fluoranthene 2.90E-01 2.90E-01 1.00E+00 1.00E+00
Benzo(g,h,i)perylene 2.90E-01 2.90E-01 1.00E+00 1.00E+00
Benzo(k)Fluoranthene 2.90E-01 2.90E-01 1.00E+00 1.00E+00
Chrysene 2.90E-01 2.90E-01 1.00E+00 1.00E+00
Dibenzo(a,h)Anthracene 2.90E-01 2.90E-01 1.00E+00 1.00E+00
Fluoranthene 2.90E-01 2.90E-01 1.00E+00 1.00E+00
Fluorene 2.90E-01 2.90E-01 1.00E+00 1.00E+00
Indeno(1,2,3-cd)pyrene 2.90E-01 2.90E-01 1.00E+00 1.00E+00
Pentachlorophenol 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Phenanthrene 2.90E-01 2.90E-01 1.00E+00 1.00E+00
Pyrene 2.90E-01 2.90E-01 1.00E+00 1.00E+00
Total PAHs 2.90E-01 2.90E-01 1.00E+00 1.00E+00
Pesticides/ PCBsPesticides/ PCBs
4,4'-DDD 2.80E-01 2.80E-01 1.00E+00 1.00E+00
4,4'-DDE 7.70E+00 7.70E+00 1.00E+00 1.00E+00
4,4'-DDT 1.67E+00 1.67E+00 1.00E+00 1.00E+00
Aldrin 1.80E+00 1.80E+00 1.00E+00 1.00E+00
Alpha-Chlordane 4.77E+00 4.77E+00 1.00E+00 1.00E+00
Aroclor-1254 1.85E+00 1.85E+00 6.41E+01 3.62E+01
Aroclor-1260 1.85E+00 1.85E+00 6.41E+01 3.62E+01
Dieldrin 1.80E+00 1.80E+00 1.00E+00 1.00E+00
Gamma-Chlordane 2.22E+00 2.22E+00 1.00E+00 1.00E+00
Heptachlor 1.80E+00 1.80E+00 1.00E+00 1.00E+00
Endosulfan I 1.80E+00 1.80E+00 1.00E+00 1.00E+00
Endosulfan II 1.80E+00 1.80E+00 1.00E+00 1.00E+00
Endosulfan Sulfate 1.80E+00 1.80E+00 1.00E+00 1.00E+00
Endrin 1.80E+00 1.80E+00 1.00E+00 1.00E+00
Endrin Aldehyde 1.80E+00 1.80E+00 1.00E+00 1.00E+00
Endrin Ketone 1.80E+00 1.80E+00 1.00E+00 1.00E+00
Heptachlor Epoxide 1.80E+00 1.80E+00 1.00E+00 1.00E+00
Methoxychlor 1.80E+00 1.80E+00 1.00E+00 1.00E+00
alpha-BHC 1.80E+00 1.80E+00 1.00E+00 1.00E+00
beta-BHC 1.80E+00 1.80E+00 1.00E+00 1.00E+00



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Fish BSAFs(4) Sediment Invertebrate BSAFs(5)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

delta-BHC 1.80E+00 1.80E+00 1.00E+00 1.00E+00
gamma-BHC (Lindane) 1.80E+00 1.80E+00 1.00E+00 1.00E+00
Total Aroclor 1.85E+00 1.85E+00 6.41E+01 3.62E+01
Total DDT 7.70E+00 7.70E+00 1.00E+00 1.00E+00
Toxaphene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
Inorganics
Aluminum 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Antimony 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Arsenic 1.00E+00 1.00E+00 6.90E-01 1.43E-01
Barium 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Beryllium 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Cadmium 1.00E+00 1.00E+00 7.99E+00 6.00E-01
Chromium 1.00E+00 1.00E+00 4.68E-01 1.00E-01
Cobalt 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Copper 1.00E+00 1.00E+00 5.25E+00 1.56E+00
Hexavalent Chromium 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Cyanide 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Iron 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Lead 1.00E+00 1.00E+00 6.07E-01 7.10E-02
Manganese 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Mercury 1.00E+00 1.00E+00 2.87E+00 1.14E+00
Nickel 1.00E+00 1.00E+00 2.32E+00 4.86E-01
Selenium 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Silver 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Thallium 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Tin 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Vanadium 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Zinc 1.00E+00 1.00E+00 7.53E+00 1.94E+00Zinc 1.00E+00 1.00E+00 7.53E+00 1.94E+00

Notes:
BAF - Bioaccumulation Factor
BSAF - Biota Sediment Accumulation Factor
1 - ORNL (2001) for organics; only one value is available for conservative and average exposures
2 - Sample et al., (1997) for inorganics; conservative value is 90th percentile; average value is median value
3 - ORNL (September, 1998) for all chemicals; conservative value is 90th percentile; average value is median v
4 - U.S. EPA, September 1997; only one value is available for conservative and average exposures. Values for
5 - Conservative and average refers to the exposure scenarios for which the uptake factors are used
6 - Where "Eco-SSL" is given, values were calculated using equations from USEPA (2005), Attachment 4-1, 
     Tables 4a (for inorganics) and 4b (for organics).

Default value of 1 is assigned to parameters without uptake factors



TABLE X-X

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Conservative Inputs Average Inputs
Values Units Values Units

Bobwhite Quail
Body Weight = BW 1.540E-01 kg 1.751E-01 kg
Food Ingestion Rate = If 4.880E-03 kg/day 4.080E-03 kg/day
Water Ingestion Rate = Iw 2.276E-02 L/day 1.926E-02 L/day
Soil Ingestion Rate = Is 6.783E-04 kg/day 2.489E-04 kg/day
Home Range = HR 1.880E+01 acres
Meadow Vole
Body Weight = BW 1.700E-02 kg 3.580E-02 kg
Food Ingestion Rate = If 3.756E-03 kg/day 3.488E-03 kg/day
Water Ingestion Rate = Iw 7.513E-03 L/day 6.261E-03 L/day
Soil Ingestion Rate = Is 1.202E-04 kg/day 4.186E-05 kg/day
Home Range = HR 6.590E-02 acres
American Robin
Body Weight = BW 7.73E-02 kg 8.04E-02 kg
Food Ingestion Rate = If 1.25E-02 kg/day 1.19E-02 kg/day
Water Ingestion Rate = Iw 1.21E-02 L/day 1.13E-02 L/day
Soil Ingestion Rate - Is 2.046E-03 kg/day 7.601E-04 kg/day
Home Range = HR 6.095E-01 acres
Short-Tailed Shrew
Body Weight = BW 1.500E-02 kg 1.610E-02 kg
Food Ingestion Rate = If 1.600E-03 kg/day 1.433E-03 kg/day
Water Ingestion Rate = Iw 4.280E-03 L/day 3.600E-03 L/day
Soil Ingestion Rate - Is 4.801E-05 kg/day 1.289E-05 kg/day
Home Range = HR 9.699E-01 acres
Mink
Body Weight = BW 5.500E-01 kg 1.103E+00 kg
Food Ingestion Rate = If 6.067E-02 kg/day 4.504E-02 kg/day
Water Ingestion Rate = Iw 1.213E-01 L/day 7.308E-02 L/day
Sediment Ingestion Rate = Is 5.703E-03 kg/day 4.234E-03 kg/day
Home Range = HR 1.558E+03 acres
Great Blue Heron
Body Weight = BW 2.20E+00 kg 2.31E+00 kg
Food Ingestion Rate = If 1.16E-01 kg/day 1.04E-01 kg/day
Water Ingestion Rate = Iw 1.16E-01 L/day 1.04E-01 L/day
Sediment Ingestion Rate = Is 3.825E-03 kg/day 3.430E-03 kg/day
Home Range = HR km-radius

Assume 100% on site

Assume 100% on site

Species/Exposure Inputs

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site

Notes:
The exposure factors were derived as presented in Appendix I.

The soil/sediment ingestion rates were calculated by multiplying the food ingestion rates
     by the following incidental soil/sediment ingestion rates:

Conservative Average Source
Bobwhite quail 13.90% 6.10% 1, 2
Meadow Vole 3.20% 1.20% 1
American Robin 16.40% 6.40% 1,4
Short-tailed Shrew 3% 0.90% 1
Mink 9.4% 9.4% 3, 5
Great Blue Heron 3.3% 3.3% 3, 7

1 - USEPA (U.S. Environmental Protection Agency), 2005. Ecological Soil Screening Level Guidance, 
     Office of Emergency and Remedial Response. February.
2 - Based on the mourning dove.
3 - Beyer, N., E. Connor, and S. Gerould.  1994.  Estimates of Soil Ingestion by Wildlife.   
     Journal of Wildlife Management 58(2) pp. 375-382.
4 - Based on the American woodcock
5 - Based on the raccoon
6 - Based on piscivorous birds
7 - Based on a Mallard Duck



Max Sed. Max SW Fish Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Fish (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
BENZO(A)ANTHRACENE 2.90E-03 0.00E+00 1.21E-02 2.32E-05 0.00E+00 1.88E-03 1.90E-03 2.00E+00 2.00E+01 9.5E-04 9.5E-05
BENZO(A)PYRENE 4.60E-03 0.00E+00 1.92E-02 3.68E-05 0.00E+00 2.98E-03 3.01E-03 2.00E+00 2.00E+01 1.5E-03 1.5E-04
BENZO(B)FLUORANTHENE 3.40E-03 0.00E+00 1.42E-02 2.72E-05 0.00E+00 2.20E-03 2.23E-03 2.00E+00 2.00E+01 1.1E-03 1.1E-04
BENZO(G,H,I)PERYLENE 2.80E-03 0.00E+00 1.17E-02 2.24E-05 0.00E+00 1.81E-03 1.83E-03 2.00E+00 2.00E+01 9.2E-04 9.2E-05
CHRYSENE 5.40E-03 0.00E+00 2.26E-02 4.32E-05 0.00E+00 3.50E-03 3.54E-03 2.00E+00 2.00E+01 1.8E-03 1.8E-04
INDENO(1,2,3-CD)PYRENE 2.90E-03 0.00E+00 1.21E-02 2.32E-05 0.00E+00 1.88E-03 1.90E-03 2.00E+00 2.00E+01 9.5E-04 9.5E-05
Inorganics
ARSENIC 5.80E+00 0.00E+00 4.00E+00 4.64E-02 0.00E+00 6.20E-01 6.67E-01 2.24E+00 4.51E+00 3.0E-01 1.5E-01
COPPER 3.61E+01 0.00E+00 1.90E+02 2.89E-01 0.00E+00 2.94E+01 2.97E+01 4.05E+00 3.49E+01 7.3E+00 8.5E-01
LEAD 3.70E+01 0.00E+00 2.25E+01 2.96E-01 0.00E+00 3.48E+00 3.78E+00 1.63E+00 4.46E+01 2.3E+00 8.5E-02
TIN 3.40E+00 0.00E+00 3.40E+00 2.72E-02 0.00E+00 5.27E-01 5.54E-01 6.76E+00 1.69E+01 8.2E-02 3.3E-02
ZINC 1.64E+02 0.00E+00 1.23E+03 1.31E+00 0.00E+00 1.91E+02 1.93E+02 6.61E+01 1.71E+02 2.9E+00 1.1E+00

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 2.00E-01 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 3.10E-02 kg/day Dose (fish) = (Cf * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 2.20E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Sediment Ingestion Rate = (Is) 1.60E-03 kg/day Cf = Contaminant concentration in fish Sed = Sediment
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in sediment SW = Surface Water
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (sediment) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

APPENDIX F

INDIAN HEAD, MARYLAND

GREAT BLUE HERON - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SEDIMENT

NSF INDIAN HEAD - STUMP NECK ANNEX

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION



Avg Sed. Avg SW Fish Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Fish (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
BENZO(A)ANTHRACENE 2.90E-03 0.00E+00 1.21E-02 2.05E-05 0.00E+00 1.71E-03 1.73E-03 2.00E+00 2.00E+01 8.7E-04 8.7E-05
BENZO(A)PYRENE 4.60E-03 0.00E+00 1.92E-02 3.25E-05 0.00E+00 2.72E-03 2.75E-03 2.00E+00 2.00E+01 1.4E-03 1.4E-04
BENZO(B)FLUORANTHENE 3.40E-03 0.00E+00 1.42E-02 2.41E-05 0.00E+00 2.01E-03 2.03E-03 2.00E+00 2.00E+01 1.0E-03 1.0E-04
BENZO(G,H,I)PERYLENE 2.80E-03 0.00E+00 1.17E-02 1.98E-05 0.00E+00 1.65E-03 1.67E-03 2.00E+00 2.00E+01 8.4E-04 8.4E-05
CHRYSENE 5.40E-03 0.00E+00 2.26E-02 3.82E-05 0.00E+00 3.19E-03 3.23E-03 2.00E+00 2.00E+01 1.6E-03 1.6E-04
INDENO(1,2,3-CD)PYRENE 2.90E-03 0.00E+00 1.21E-02 2.05E-05 0.00E+00 1.71E-03 1.73E-03 2.00E+00 2.00E+01 8.7E-04 8.7E-05
Inorganics
ARSENIC 1.49E+00 0.00E+00 2.13E-01 1.06E-02 0.00E+00 3.02E-02 4.08E-02 2.24E+00 4.51E+00 1.8E-02 9.0E-03
COPPER 7.36E+00 0.00E+00 1.15E+01 5.21E-02 0.00E+00 1.62E+00 1.67E+00 4.05E+00 3.49E+01 4.1E-01 4.8E-02
LEAD 1.36E+01 0.00E+00 9.63E-01 9.59E-02 0.00E+00 1.36E-01 2.32E-01 1.63E+00 4.46E+01 1.4E-01 5.2E-03
TIN 9.31E-01 0.00E+00 9.31E-01 6.59E-03 0.00E+00 1.32E-01 1.38E-01 6.76E+00 1.69E+01 2.0E-02 8.2E-03
ZINC 3.32E+01 0.00E+00 6.44E+01 2.35E-01 0.00E+00 9.11E+00 9.34E+00 6.61E+01 1.71E+02 1.4E-01 5.4E-02

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 2.12E-01 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 3.00E-02 kg/day Dose (fish) = (Cf * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 2.10E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Sediment Ingestion Rate = (Is) 1.50E-03 kg/day Cf = Contaminant concentration in fish Sed = Sediment
Home Range = (HR) 1.00E+01 acres Cs = Contaminant concentration in sediment SW = Surface Water
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (sediment) + Dose (fish) + Dose (water)
H=CA/HR (Assume = to 1) 

NSF INDIAN HEAD - STUMP NECK ANNEX

GREAT BLUE HERON - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SEDIMENT

APPENDIX F

INDIAN HEAD, MARYLAND

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION



Max Sed Max SW Fish Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Fish (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
BENZO(A)ANTHRACENE 2.90E-03 0.00E+00 1.21E-02 3.01E-05 0.00E+00 1.34E-03 1.37E-03 6.15E-01 3.84E+01 2.2E-03 3.6E-05
BENZO(A)PYRENE 4.60E-03 0.00E+00 1.92E-02 4.77E-05 0.00E+00 2.12E-03 2.17E-03 6.15E-01 3.84E+01 3.5E-03 5.6E-05
BENZO(B)FLUORANTHENE 3.40E-03 0.00E+00 1.42E-02 3.53E-05 0.00E+00 1.57E-03 1.60E-03 6.15E-01 3.84E+01 2.6E-03 4.2E-05
BENZO(G,H,I)PERYLENE 2.80E-03 0.00E+00 1.17E-02 2.90E-05 0.00E+00 1.29E-03 1.32E-03 6.15E-01 3.84E+01 2.1E-03 3.4E-05
CHRYSENE 5.40E-03 0.00E+00 2.26E-02 5.60E-05 0.00E+00 2.49E-03 2.54E-03 6.15E-01 3.84E+01 4.1E-03 6.6E-05
INDENO(1,2,3-CD)PYRENE 2.90E-03 0.00E+00 1.21E-02 3.01E-05 0.00E+00 1.34E-03 1.37E-03 6.15E-01 3.84E+01 2.2E-03 3.6E-05
Inorganics
ARSENIC 5.80E+00 0.00E+00 4.00E+00 6.01E-02 0.00E+00 4.41E-01 5.02E-01 1.04E+00 4.55E+00 4.8E-01 1.1E-01
COPPER 3.61E+01 0.00E+00 1.90E+02 3.74E-01 0.00E+00 2.09E+01 2.13E+01 5.60E+00 8.27E+01 3.8E+00 2.6E-01
LEAD 3.70E+01 0.00E+00 2.25E+01 3.84E-01 0.00E+00 2.48E+00 2.86E+00 4.70E+00 1.86E+02 6.1E-01 1.5E-02
TIN 3.40E+00 0.00E+00 3.40E+00 3.53E-02 0.00E+00 3.75E-01 4.10E-01 2.34E+01 3.50E+01 1.8E-02 1.2E-02
ZINC 1.64E+02 0.00E+00 1.23E+03 1.70E+00 0.00E+00 1.36E+02 1.38E+02 7.54E+01 2.98E+02 1.8E+00 4.6E-01

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 5.50E-01 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 6.07E-02 kg/day Dose (fish) = (Cf * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.21E-01 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Sediment Ingestion Rate = (Is) 5.70E-03 kg/day Cf = Contaminant concentration in fish Sed = Sediment
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in sediment SW = Surface Water
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (sediment) + Dose (fish) + Dose (water)
H=CA/HR (Assume = to 1) 
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MINK - CONSERVATIVE INPUTS



Avg Sed Avg SW Fish Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Fish (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
BENZO(A)ANTHRACENE 2.90E-03 0.00E+00 1.21E-02 1.11E-05 0.00E+00 4.95E-04 5.06E-04 6.15E-01 3.84E+01 8.2E-04 1.3E-05
BENZO(A)PYRENE 4.60E-03 0.00E+00 1.92E-02 1.77E-05 0.00E+00 7.84E-04 8.02E-04 6.15E-01 3.84E+01 1.3E-03 2.1E-05
BENZO(B)FLUORANTHENE 3.40E-03 0.00E+00 1.42E-02 1.31E-05 0.00E+00 5.80E-04 5.93E-04 6.15E-01 3.84E+01 9.6E-04 1.5E-05
BENZO(G,H,I)PERYLENE 2.80E-03 0.00E+00 1.17E-02 1.07E-05 0.00E+00 4.77E-04 4.88E-04 6.15E-01 3.84E+01 7.9E-04 1.3E-05
CHRYSENE 5.40E-03 0.00E+00 2.26E-02 2.07E-05 0.00E+00 9.21E-04 9.42E-04 6.15E-01 3.84E+01 1.5E-03 2.5E-05
INDENO(1,2,3-CD)PYRENE 2.90E-03 0.00E+00 1.21E-02 1.11E-05 0.00E+00 4.95E-04 5.06E-04 6.15E-01 3.84E+01 8.2E-04 1.3E-05
Inorganics
ARSENIC 1.49E+00 0.00E+00 2.13E-01 5.73E-03 0.00E+00 8.72E-03 1.44E-02 1.04E+00 4.55E+00 1.4E-02 3.2E-03
COPPER 7.36E+00 0.00E+00 1.15E+01 2.83E-02 0.00E+00 4.68E-01 4.96E-01 5.60E+00 8.27E+01 8.9E-02 6.0E-03
LEAD 1.36E+01 0.00E+00 9.63E-01 5.20E-02 0.00E+00 3.93E-02 9.13E-02 4.70E+00 1.86E+02 1.9E-02 4.9E-04
TIN 9.31E-01 0.00E+00 9.31E-01 3.57E-03 0.00E+00 3.80E-02 4.16E-02 2.34E+01 3.50E+01 1.8E-03 1.2E-03
ZINC 3.32E+01 0.00E+00 6.44E+01 1.28E-01 0.00E+00 2.63E+00 2.76E+00 7.54E+01 2.98E+02 3.7E-02 9.3E-03

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.10E+00 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 4.50E-02 kg/day Dose (fish) = (Cf * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 7.31E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Sediment Ingestion Rate = (Is) 4.23E-03 kg/day Cf = Contaminant concentration in fish Sed = Sediment
Home Range = (HR) 3.49E+01 acres Cs = Contaminant concentration in sediment SW = Surface Water
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (sediment) + Dose (fish) + Dose (water)
H=CA/HR (Assume = to 1) 

NSF INDIAN HEAD - STUMP NECK ANNEX
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TABLE 4-6.3.6

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO
PISCIVOROUS RECEPTORS - SEDIMENT

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL
Semivolatile Organics
BENZO(A)ANTHRACENE 9.5E-04 9.5E-05 2.2E-03 3.6E-05
BENZO(A)PYRENE 1.5E-03 1.5E-04 3.5E-03 5.6E-05
BENZO(B)FLUORANTHENE 1.1E-03 1.1E-04 2.6E-03 4.2E-05
BENZO(G,H,I)PERYLENE 9.2E-04 9.2E-05 2.1E-03 3.4E-05
CHRYSENE 1.8E-03 1.8E-04 4.1E-03 6.6E-05
INDENO(1,2,3-CD)PYRENE 9.5E-04 9.5E-05 2.2E-03 3.6E-05
Inorganics
ARSENIC 3.0E-01 1.5E-01 4.8E-01 1.1E-01
COPPER 7.3E+00 8.5E-01 3.8E+00 2.6E-01
LEAD 2.3E+00 8.5E-02 6.1E-01 1.5E-02
TIN 8.2E-02 3.3E-02 1.8E-02 1.2E-02
ZINC 2.9E+00 1.1E+00 1.8E+00 4.6E-01

Cells are shaded if the value is greater than 1.0

#VALUE! - Value Not Available
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
EEQ - Ecological Effects Quotient

Piscivorous Receptor EEQs
Great Blue Heron Mink

Chemical



TABLE 4-6.3.9

TERRESTRIAL FOOD CHAIN MODEL - AVERAGE SCENARIO
PISCIVOROUS RECEPTORS - SEDIMENT

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL
Semivolatile Organics
BENZO(A)ANTHRACENE 8.7E-04 8.7E-05 8.2E-04 1.3E-05
BENZO(A)PYRENE 1.4E-03 1.4E-04 1.3E-03 2.1E-05
BENZO(B)FLUORANTHENE 1.0E-03 1.0E-04 9.6E-04 1.5E-05
BENZO(G,H,I)PERYLENE 8.4E-04 8.4E-05 7.9E-04 1.3E-05
CHRYSENE 1.6E-03 1.6E-04 1.5E-03 2.5E-05
INDENO(1,2,3-CD)PYRENE 8.7E-04 8.7E-05 8.2E-04 1.3E-05
Inorganics
ARSENIC 1.8E-02 9.0E-03 1.4E-02 3.2E-03
COPPER 4.1E-01 4.8E-02 8.9E-02 6.0E-03
LEAD 1.4E-01 5.2E-03 1.9E-02 4.9E-04
TIN 2.0E-02 8.2E-03 1.8E-03 1.2E-03
ZINC 1.4E-01 5.4E-02 3.7E-02 9.3E-03

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 Receptor EEQs
Great Blue Heron Mink

Chemical



APPENDIX  F

CHEMICAL CONCENTRATIONS IN SURFACE SOIL AND TISSUE - SURFACE SOIL
OLD SKEET AND TRAP RANGE (OSTR) - UXO 15

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Surface Soil Concentrations (mg/kg) Surface Water Concentrations (mg/L)

Conservative Average Conservative Average

Semivolatile Organics
1-METHYLNAPHTHALENE 2.30E-01 8.12E-01 9.56E-02 9.56E-02 0.00E+00 0.00E+00 3.04E+00 3.04E+00 6.99E-01 2.91E-01 Regression from Eco SSL 1.37E-01 9.19E-02
2-METHYLNAPHTHALENE 2.30E-01 9.17E-01 7.10E-02 7.10E-02 0.00E+00 0.00E+00 3.04E+00 3.04E+00 6.99E-01 2.16E-01 Regression from Eco SSL 1.37E-01 8.03E-02
ACENAPHTHENE 5.00E+00 1.17E+00 1.40E+00 1.17E+00 0.00E+00 0.00E+00 1.47E+00 1.47E+00 7.35E+00 1.72E+00 Regression from Eco SSL 9.69E-04 3.36E-03
ANTHRACENE 7.20E+00 1.61E+00 1.94E+00 1.61E+00 0.00E+00 0.00E+00 2.42E+00 2.42E+00 1.74E+01 3.91E+00 Regression from Eco SSL 1.73E+00 5.40E-01
BENZO(A)ANTHRACENE 3.30E+01 8.34E+00 8.34E+00 8.34E+00 0.00E+00 0.00E+00 1.59E+00 1.59E+00 5.25E+01 1.33E+01 Regression from Eco SSL 5.33E-01 2.35E-01
BENZO(A)PYRENE 4.20E+01 1.07E+01 1.07E+01 1.07E+01 0.00E+00 0.00E+00 1.33E+00 1.33E+00 5.59E+01 1.43E+01 Regression from Eco SSL 4.87E+00 1.29E+00
BENZO(B)FLUORANTHENE 4.10E+01 1.07E+01 1.07E+01 1.07E+01 0.00E+00 0.00E+00 2.60E+00 2.60E+00 1.07E+02 2.78E+01 3.10E-01 3.10E-01 1.27E+01 3.32E+00
BENZO(G,H,I)PERYLENE 2.50E+01 6.29E+00 6.29E+00 6.29E+00 0.00E+00 0.00E+00 2.94E+00 2.94E+00 7.35E+01 1.85E+01 Regression from Eco SSL 1.77E+01 3.47E+00
BENZO(K)FLUORANTHENE 1.80E+01 4.50E+00 4.50E+00 4.50E+00 0.00E+00 0.00E+00 2.60E+00 2.60E+00 4.68E+01 1.17E+01 Regression from Eco SSL 1.39E+00 4.21E-01
CHRYSENE 4.30E+01 1.07E+01 1.07E+01 1.07E+01 0.00E+00 0.00E+00 2.29E+00 2.29E+00 9.85E+01 2.45E+01 Regression from Eco SSL 6.24E-01 2.73E-01
DIBENZO(A,H)ANTHRACENE 7.60E+00 1.95E+00 1.95E+00 1.95E+00 0.00E+00 0.00E+00 2.31E+00 2.31E+00 1.76E+01 4.52E+00 1.30E-01 1.30E-01 9.88E-01 2.54E-01
FLUORANTHENE 3.80E+01 9.72E+00 9.72E+00 9.72E+00 0.00E+00 0.00E+00 3.04E+00 3.04E+00 1.16E+02 2.96E+01 5.00E-01 5.00E-01 1.90E+01 4.86E+00
FLUORENE 3.10E+00 1.08E+00 6.29E-01 1.08E+00 0.00E+00 0.00E+00 9.57E+00 9.57E+00 2.97E+01 1.03E+01 Regression from Eco SSL 1.46E-03 3.60E-03
INDENO(1,2,3-CD)PYRENE 2.70E+01 6.97E+00 6.97E+00 6.97E+00 0.00E+00 0.00E+00 2.86E+00 2.86E+00 7.72E+01 1.99E+01 1.10E-01 1.10E-01 2.97E+00 7.67E-01
NAPHTHALENE 3.30E-01 1.15E+00 1.18E-01 1.18E-01 0.00E+00 0.00E+00 4.40E+00 4.40E+00 1.45E+00 5.19E-01 1.22E+01 1.22E+01 4.03E+00 1.44E+00
PHENANTHRENE 3.00E+01 6.82E+00 6.82E+00 6.82E+00 0.00E+00 0.00E+00 1.72E+00 1.72E+00 5.16E+01 1.17E+01 Regression from Eco SSL 6.98E+00 2.79E+00
PYRENE 4.50E+01 1.14E+01 1.14E+01 1.14E+01 0.00E+00 0.00E+00 1.75E+00 1.75E+00 7.88E+01 1.99E+01 7.20E-01 7.20E-01 3.24E+01 8.18E+00
Inorganics
ANTIMONY 4.80E+00 8.83E-01 8.83E-01 8.83E-01 0.00E+00 0.00E+00 1.00E+00 1.00E+00 4.80E+00 8.83E-01 1.14E-02 1.02E-02 1.72E-01 3.51E-02
COPPER 3.76E+01 1.33E+01 1.33E+01 1.33E+01 0.00E+00 0.00E+00 5.15E-01 5.15E-01 1.94E+01 6.84E+00 Regression from Eco SSL 8.14E+00 5.40E+00
LEAD 9.40E+02 3.20E+02 3.20E+02 3.20E+02 0.00E+00 0.00E+00 Regression from Eco SSL 2.02E+02 8.45E+01 Regression from Eco SSL 1.23E+01 6.74E+00
ZINC 5.33E+01 3.55E+01 3.55E+01 3.55E+01 0.00E+00 0.00E+00 Regression from Eco SSL 3.15E+02 2.76E+02 Regression from Eco SSL 4.37E+01 3.49E+01

1 - If the average of all value is the greater than the maximum detection, the average of the positive detections was used as the average value.

Plant Concentrations 
(mg/kg)

Maximum Detection Average Maximum 
Detection Average

Earthworm Concentrations (mg/kg) Plant Bioaccumulation Factors

Average (1)

Earthworm Bioaccumulation Factors
Average of Positive 

DetectionsChemical Maximum 
Detection Average All Maximum Detection

Average 
Concentration(1)



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAEL

VOLATILES
1,1,1-Trichloroethane 1000 1000 NV NV
1,1,2,2-Tetrachloroethane 76 108 NV NV
1,1,2-Trichloroethane 0.39 4.4 NV NV
1,1-Dichloroethane 475 4750 NV NV
1,1-Dichloroethene 30 300 NV NV
1,2,4-Trichlorobenzene 1.48 14.8 NV NV
1,2-Dichlorobenzene 120 1200 NV NV
1,2-Dichloroethane 50 500 17.2 34.4
1,2-Dichloroethene (total) 45.2 452 NV NV
1,4-Dichlorobenzene 30 300 NV NV
2-Butanone 1771 4571 NV NV
2-Hexanone NV NV NV NV
4-Methyl-2-pentanone NV NV NV NV
Acetone 10 50 20089 200890
Benzene 26.36 263.6 NV NV
Bromodichloromethane 1.79 17.9 NV NV
Carbon Disulfide 12.6 25.6 NV NV
Carbon Tetrachloride 16 160 NV NV
Chlorobenzene 2.725 5.45 NV NV
Chloroform 15 41 NV NV
Chloromethane NV NV NV NV
cis-1,2-Dichloroethene 45.2 452 NV NV
Dichlorodifluoromethane 2310 23100 NV NV
Ethylbenzene 9.71 29.1 NV NV
Isopropylbenzene 11 33.1 NV NV
m,p-Xylene 2.06 2.58 107 1070
Methyl acetate NV NV NV NV

X l 2 06 2 58 107 1070

PARAMETER

o-Xylene 2.06 2.58 107 1070
Methylene Chloride 5.85 50 NV NV
Styrene 20 40 NV NV
Tetrachloroethene 1.4 7 NV NV
Toluene 26 260 NV NV
Trichloroethene 0.7 7 NV NV
Trichlorofluoromethane 34.9 349 NV NV
Vinyl chloride 17 1.7 NV NV
Xylenes, Total 2.06 2.58 107 1070
SEMIVOLATILES
1,1'-Biphenyl 5 25 NV NV
2,2'-Oxybis(1-chloropropane) NV NV NV NV
2,3,4,6-Tetrachlorophenol 2.5 10 NV NV
2,4,5-Trichlorophenol 10 30 NV NV
2,4,6-Trichlorophenol 0.42 4.2 NV NV
2,4-Dimethylphenol 5 25 NV NV
1-Methylnaphthalene 65.6 356 2 20
2-Methylnaphthalene 65.6 356 2 20
2-Methylphenol 5 15 NV NV
3-Nitroaniline NV NV NV NV
4-Chloroaniline 1.25 12.5 NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Chloro-3-methylphenol NV NV NV NV
4-Methylphenol NV NV NV NV
4-Nitroaniline NV NV NV NV
4-Nitrophenol NV NV NV NV
7,12-Dimethylbenz(a)anthracene NV NV 2 20
Acenaphthene 65.6 356 2 20
Acenaphthylene 65.6 356 2 20
Anthracene 65.6 356 2 20
Benzaldehyde 20 40 NV NV
Benzo(a)anthracene 0.615 38.4 2 20
Benzo(a)pyrene 0.615 38.4 2 20



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

Benzo(b)fluoranthene 0.615 38.4 2 20
Benzo(g,h,i)perylene 0.615 38.4 2 20
Benzo(k)fluoranthene 0.615 38.4 2 20
Bis(2-Ethylhexyl)phthalate 18.3 183 1.11 11.1
Butyl benzyl phthalate 15.9 47 NV NV
Caprolactam 50 500 NV NV
Carbazole 1 10 2 20
Chrysene 0.615 38.4 2 20
Dibenzo(a,h)anthracene 0.615 38.4 2 20
Dibenzofuran NV NV 2 20
1,4-Dichlorobenzene 30 300 NV NV
Diethylphthalate 4583 45830 NV NV
Di-n-butyl phthalate 550 1833 0.111 1.11
Di-n-octyl phthalate NV NV NV NV
Fluoranthene 65.6 356 2 20
Fluorene 65.6 356 2 20
Hexachloroethane 0.1 1.5 NV NV
Indeno(1,2,3-cd)pyrene 0.615 38.4 2 20
Isophorone 15 179 NV NV
Naphthalene 65.6 356 2 20
n-Nitrosodiphenylamine NV NV NV NV
Pentachlorophenol 8.42 22.65 6.73 52.01
Phenanthrene 65.6 356 2 20
Phenol 6 12 NV NV
Pyrene 0.615 38.4 2 20
Perylene 0.615 38.4 2 20
HERBICIDES
Dinoseb 0.1 1 NV NV
2 4 D 1 5 NV NV2,4-D 1 5 NV NV
2,4,5-T 3 10 NV NV
PESTICIDES/PCBs
2,4'-DDD 0.147 5.56 0.227 2.7
2,4'-DDE 0.147 5.56 0.227 2.7
2,4'-DDT 0.147 5.56 0.227 2.7
4,4'-DDD 0.147 5.56 0.227 2.7
4,4'-DDE 0.147 5.56 0.227 2.7
4,4'-DDT 0.147 5.56 0.227 2.7
Aldrin 0.2 1 NV NV
Alpha-BHC 0.014 0.14 0.56 2.25
Alpha-Chlordane 4.58 9.16 2.14 10.7
Aroclor-1232 0.068 0.68 0.18 1.8
Aroclor-1242 0.069 0.69 0.41 4.1
Aroclor-1248 0.01 0.1 NV NV
Aroclor-1254 0.068 0.68 0.18 1.8
Aroclor-1260 0.068 0.68 0.18 1.8
Aroclor-1268 0.068 0.68 0.18 1.8
PCB-28 0.068 0.68 0.18 1.8
PCB-44 0.068 0.68 0.18 1.8
PCB-52 0.068 0.68 0.18 1.8



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

PCB-66 0.068 0.68 0.18 1.8
PCB-101 0.068 0.68 0.18 1.8
PCB-105 0.068 0.68 0.18 1.8
PCB-118 0.068 0.68 0.18 1.8
PCB-128 0.068 0.68 0.18 1.8
PCB-138 0.068 0.68 0.18 1.8
PCB-153 0.068 0.68 0.18 1.8
PCB-170 0.068 0.68 0.18 1.8
PCB-180 0.068 0.68 0.18 1.8
PCB-187 0.068 0.68 0.18 1.8
PCB-195 0.068 0.68 0.18 1.8
PCB-206 0.068 0.68 0.18 1.8
PCB-209 0.068 0.68 0.18 1.8
beta-BHC 0.4 2 0.56 2.25
delta-BHC 0.014 0.14 0.56 2.25
Dieldrin 0.015 1.27 0.0709 0.8
Endosulfan I 0.15 1.5 10 100
Endosulfan II 0.15 1.5 10 100
Endosulfan Sulfate 0.15 1.5 10 100
Endrin 0.092 0.92 0.01035 0.1035
Endrin Aldehyde 0.092 0.92 0.01 0.1
Endrin Ketone 0.092 0.92 0.01 0.1
Gamma-BHC (Lindane) 8 80 2 20
Gamma-Chlordane 4.58 9.16 2.14 10.7
Heptachlor 0.1 1 NV NV
Heptachlor Epoxide 0.1 1 NV NV
Methoxychlor 4 8 NV NV
Toxaphene 8 80 NV NV
T t l A l 0 068 0 68 0 18 1 8Total Aroclor 0.068 0.68 0.18 1.8
Total DDT 0.147 5.56 0.227 2.7
DIOXINS AND FURANS  (mg/kg)
1,2,3,4,6,7,8-HpCDD 0.0001 0.001 0.014 0.14
1,2,3,4,6,7,8-HpCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8,9-HPCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8-HXCDD 0.00001 0.0001 0.00028 0.0028
1,2,3,4,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,6,7,8-HxCDD 0.00001 0.0001 0.0014 0.014
1,2,3,6,7,8-HxCDF 0.00016 0.0016 0.00014 0.0014
1,2,3,7,8,9-HxCDD 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8,9-HxCDF 0.00001 0.0001 0.00014 0.0014
2,3,4,6,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8-PECDD 0.000001 0.00001 0.000014 0.00014
1,2,3,7,8-PECDF 0.00016 0.0016 0.00014 0.0014
2,3,4,7,8-PECDF 0.000016 0.00016 0.000014 0.00014
2,3,7,8-TCDD 0.000001 0.00001 0.000014 0.00014
2,3,7,8-TCDF 0.00001 0.0001 0.000014 0.00014
OCDD 0.01 0.1 0.14 1.4
OCDF 0.01 0.1 0.14 1.4
TOTAL HpCDD 0.0001 0.001 0.014 0.14



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

TOTAL HxCDD 0.00001 0.0001 0.00014 0.0014
TOTAL PeCDD 0.000001 0.00001 0.000014 0.00014
Total HpCDF 0.0001 0.001 0.0014 0.014
Total HxCDF 0.00001 0.0001 0.00014 0.0014
Total PeCDF 0.000002 0.00002 0.000014 0.00014
Total TCDD 0.000001 0.00001 0.000014 0.00014
Total TCDF 0.00001 0.0001 0.000014 0.00014
EXPLOSIVES  (mg/kg)
1,3 Dinitrobenzene 0.4 1.07 NV NV
1,3,5-Trinitrobenzene 2.68 13.31 NV NV
2,4-Dinitrotoluene 0.67 1.4 0.1 0.5
2,6-Dinitrotoluene 0.7 7 NV NV
2,4,6-Trinitrotoluene 1.6 16 0.7 17.8
2-Amino-4,6-dinitrotoluene NV NV NV NV
2-Nitrotoluene 20 200 NV NV
3-Nitrotoluene 20 200 NV NV
4-Amino-2,6-dinitrotoluene NV NV NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Nitrotoluene 20 200 NV NV
Ammonia NV NV NV NV
HMX 3 7.5 NV NV
Nitrobenzene (exp) NV NV NV NV
Nitroglycerin 3 32 NV NV
RDX 7 35 NV NV
Tetryl 1.3 6.2 NV NV
INORGANICS
Aluminum 1.93 19.3 109.7 1097
Antimony 0.059 2.76 NV NV
Arsenic 1.04 4.55 2.24 4.51
Barium 51.8 82.7 20.8 41.7
Beryllium 0.532 0.673 NV NV
Cadmium 0.77 6.9 1.47 6.35
Chromium 2.40 58.17 2.66 15.63
Hexavalent Chromium 5.66 38.37 NV NV
Cobalt 7.33 18.90 7.61 18.34
Copper 5.6 82.7 4.05 34.87
Cyanide 68.7 687 NV NV
Iron 50 500 100 1000
Lead 4.7 186.4 1.63 44.63
Manganese 51.5 145.67 179 376.6
Mercury 0.032 0.16 0.0064 0.064
Nickel 1.70 14.77 6.71 18.57
Selenium 0.143 0.661 0.29 0.819



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

Volatile Organics 
1,1,1-Trichloroethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
2-Butanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Methyl-2-pentanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Acetone 5.20E+00 5.20E+00 1.00E+00 1.00E+00
Carbon Disulfide 2.00E+00 2.00E+00 1.00E+00 1.00E+00
Chlorobenzene 9.00E-01 9.00E-01 1.00E+00 1.00E+00
Ethylbenzene 6.10E-01 6.10E-01 1.00E+00 1.00E+00
Isopropylbenzene 1.00E+00 1.00E+00 1.00E+00 1.00E+00
M,p-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Methyl Acetate 2.99E+01 2.99E+01 1.00E+00 1.00E+00
Methylene Chloride 6.70E+00 6.70E+00 1.00E+00 1.00E+00
O-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Tetrachloroethene 1.20E+00 1.20E+00 1.00E+00 1.00E+00
Toluene 1.03E+00 1.03E+00 1.00E+00 1.00E+00
Total Xylenes 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Trichloroethene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
Trichlorofluoromethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
Semivolatile Organics
1,1'-Biphenyl 1.59E-01 1.59E-01 1.00E+00 1.00E+00
1,2-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
1,4-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
2,2'-Oxybis(1-Chloropropane) ??? ??? 1.00E+00 1.00E+00
2,3,4,6-Tetrachlorophenol 1.59E-01 1.59E-01 1.00E+00 1.00E+00
2,4-D ??? ???
2-Methylnaphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
2-Methylphenol ??? ??? 1.00E+00 1.00E+00
3-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Chloro-3-Methylphenol ??? ??? 1.00E+00 1.00E+00
4-Chloroaniline 9.03E-01 9.03E-01 1.00E+00 1.00E+00
4-Methylphenol 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitrophenol 3.00E+00 3.00E+00 1.00E+00 1.00E+00
2,4,5-Trichlorophenol 2.40E-01 2.40E-01 1.00E+00 1.00E+00
2,4,6-Trichlorophenol 2.70E-01 2.70E-01 1.00E+00 1.00E+00
2,4,5-T ??? ??? ??? ???
Acenaphthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Acenaphthylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzaldehyde 1.76E+00 1.76E+00 1.00E+00 1.00E+00
Benzo(a)anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(a)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(b)fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(g,h,i)perylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(k)Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Bis(2-ethylhexyl)phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Butyl benzyl Phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Caprolactam 4.90E+01 4.90E+01 1.00E+00 1.00E+00
Carbazole 2.40E-01 2.40E-01 Eco-SSL Eco-SSL
Chrysene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Dibenzo(a,h)Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL( , )
Dibenzofuran 1.50E-01 1.50E-01 Eco-SSL Eco-SSL
Diethylphthalate 1.30E+00 1.30E+00 1.00E+00 1.00E+00
Di-n-butyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Di-n-octyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Dinoseb ??? ??? ??? ???
Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Fluorene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexachloroethane 2.10E-01 2.10E-01 1.00E+00 1.00E+00
Indeno(1,2,3-cd)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Isophorone 3.92E+00 3.92E+00 1.00E+00 1.00E+00
N-Nitrosodiphenylamine 6.05E-01 6.05E-01 1.00E+00 1.00E+00
Naphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pentachlorophenol 1.40E-02 1.40E-02 1.00E+00 1.00E+00
Phenanthrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Phenol 5.10E+00 5.10E+00 1.00E+00 1.00E+00
Pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pesticides/ PCBs
4,4'-DDD Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDE Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Aldrin 6.90E-01 6.90E-01 3.30E+00 3.30E+00
Alpha-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Aroclor-1232 5.30E-01 5.30E-01 1.59E+01 6.67E+00
Aroclor-1242 1.60E-01 1.60E-01 1.59E+01 6.67E+00
Aroclor-1248 1.60E-02 1.60E-02 1.59E+01 6.67E+00
Aroclor-1254 1.30E-02 1.30E-02 1.59E+01 6.67E+00
Aroclor-1260 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Aroclor-1268 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Dieldrin 8.20E-02 8.20E-02 6.64E+00 6.64E+00
Gamma-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Heptachlor 1.20E-01 1.20E-01 1.00E+01 1.00E+01
Endosulfan I 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan II 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan Sulfate 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endrin 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Aldehyde 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Ketone 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Heptachlor Epoxide 2.80E-02 2.80E-02 3.00E+00 3.00E+00
Methoxychlor 1.10E-01 1.10E-01 1.00E+00 1.00E+00
alpha-BHC 2.10E-01 2.10E-01 5.00E+00 5.00E+00



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

beta-BHC 1.80E-01 1.80E-01 5.00E+00 5.00E+00
delta-BHC 9.00E-01 9.00E-01 5.00E+00 5.00E+00
gamma-BHC (Lindane) 2.70E-01 2.70E-01 5.00E+00 5.00E+00
Toxaphene 6.20E-02 6.20E-02 1.00E+00 1.00E+00
Total Aroclor 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Total DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Explosives
2,4,6-Trinitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
2-Nitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
1,3,5-Trinitrobenzene 7.70E+00 7.70E+00 1.00E+00 1.00E+00
4-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
RDX 4.60E-01 4.60E-01 1.00E+00 1.00E+00
4-Amino-2,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
HMX 1.70E+01 1.70E+01 1.00E+00 1.00E+00
Nitrobenzene (exp) 3.40E+00 3.40E+00 1.00E+00 1.00E+00
1,3 Dinitrobenzene 4.50E+00 4.50E+00 1.00E+00 1.00E+00
2-Amino-4,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
Tetryl ??? ??? 1.00E+00 1.00E+00
3-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
2,4-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
2,6-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
Dioxins
1,2,3,4,6,7,8-HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,6,7,8-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8,9-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HxCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8-PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
1,2,3,7,8-Pecdf 4.40E-03 4.40E-03 2.22E+01 1.10E+01
2,3,4,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
2,3,4,7,8-PECDF 3.70E-03 3.70E-03 2.22E+01 1.10E+01
2,3,7,8-TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ HALFND 4.30E-03 4.30E-03 2.22E+01 1.10E+01
2,3,7,8-TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDD ??? ??? 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDF ??? ??? 2.22E+01 1.10E+01
TOTAL HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
Total HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total PECDF 4.40E-03 4.40E-03 2.22E+01 1.10E+01
Total TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
Total TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
Inorganics
Aluminum 5.00E-03 2.87E-03 1.18E-01 4.30E-02
Antimony 1.14E-02 1.02E-02 1.00E+00 1.00E+00
Arsenic Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Barium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Beryllium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cadmium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cobalt Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Copper Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexavalent Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cyanide 1.80E+00 1.00E+00 1.00E+00 1.00E+00
Iron 1.00E-02 4.25E-03 7.80E-02 3.60E-02
Lead Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Manganese Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Mercury 5.00E+00 6.52E-01 ORNL Reg. ORNL Reg.
Nickel Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Selenium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Silver Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Thallium 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Tin 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Vanadium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Zinc Eco-SSL Eco-SSL Eco-SSL Eco-SSL

Notes:
BAF - Bioaccumulation Factor
BSAF - Biota Sediment Accumulation Factor
1 - ORNL (2001) for organics; only one value is available for conservative and average exposures
2 - Sample et al., (1997) for inorganics; conservative value is 90th percentile; average value is median v
3 - ORNL (September, 1998) for all chemicals; conservative value is 90th percentile; average value is m
4 - U.S. EPA, September 1997; only one value is available for conservative and average exposures. Va
5 - Conservative and average refers to the exposure scenarios for which the uptake factors are used
6 - Where "Eco-SSL" is given, values were calculated using equations from USEPA (2005), Attachment
     Tables 4a (for inorganics) and 4b (for organics).

Default value of 1 is assigned to parameters without uptake factors



TABLE X-X

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Conservative Inputs Average Inputs
Values Units Values Units

Bobwhite Quail
Body Weight = BW 1.540E-01 kg 1.751E-01 kg
Food Ingestion Rate = If 2.442E-03 kg/day 2.042E-03 kg/day
Water Ingestion Rate = Iw 2.276E-02 L/day 1.926E-02 L/day
Soil Ingestion Rate = Is 3.395E-04 kg/day 1.246E-04 kg/day
Home Range = HR 1.880E+01 acres
Meadow Vole
Body Weight = BW 1.700E-02 kg 3.580E-02 kg
Food Ingestion Rate = If 1.878E-03 kg/day 1.744E-03 kg/day
Water Ingestion Rate = Iw 7.513E-03 L/day 6.261E-03 L/day
Soil Ingestion Rate = Is 6.010E-05 kg/day 2.093E-05 kg/day
Home Range = HR 6.590E-02 acres
American Robin
Body Weight = BW 7.73E-02 kg 8.04E-02 kg
Food Ingestion Rate = If 1.25E-02 kg/day 1.19E-02 kg/day
Water Ingestion Rate = Iw 1.21E-02 L/day 1.13E-02 L/day
Soil Ingestion Rate - Is 2.046E-03 kg/day 7.601E-04 kg/day
Home Range = HR 6.095E-01 acres
Short-Tailed Shrew
Body Weight = BW 1.500E-02 kg 1.610E-02 kg
Food Ingestion Rate = If 1.600E-03 kg/day 1.433E-03 kg/day
Water Ingestion Rate = Iw 4.280E-03 L/day 3.600E-03 L/day
Soil Ingestion Rate - Is 4.801E-05 kg/day 1.289E-05 kg/day
Home Range = HR 9.699E-01 acres
Mink
Body Weight = BW 5.500E-01 kg 1.103E+00 kg
Food Ingestion Rate = If 6.067E-02 kg/day 4.504E-02 kg/day
Water Ingestion Rate = Iw 1.213E-01 L/day 7.308E-02 L/day
Sediment Ingestion Rate = Is 5.703E-03 kg/day 4.234E-03 kg/day
Home Range = HR 1.558E+03 acres
Green Heron
Body Weight = BW 2.00E-01 kg 2.12E-01 kg
Food Ingestion Rate = If 3.10E-02 kg/day 3.00E-02 kg/day
Water Ingestion Rate = Iw 2.20E-02 L/day 2.10E-02 L/day
Sediment Ingestion Rate = Is 1.600E-03 kg/day 1.500E-03 kg/day
Home Range = HR 1 000E+01 km-radius

Assume 100% on site

Assume 100% on site

Species/Exposure Inputs

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site

Home Range = HR 1.000E+01 km-radius

Notes:
The exposure factors were derived as presented in Appendix I.

The soil/sediment ingestion rates were calculated by multiplying the food ingestion rates
     by the following incidental soil/sediment ingestion rates:

Conservative Average Source
Bobwhite quail 13.90% 6.10% 1, 2
Meadow Vole 3.20% 1.20% 1
American Robin 16.40% 6.40% 1,4
Short-tailed Shrew 3% 0.90% 1
Mink 9.4% 9.4% 3, 5
Green Heron 5% 5% 6

1 - USEPA (U.S. Environmental Protection Agency), 2005. Ecological Soil Screening Level Guidance, 
     Office of Emergency and Remedial Response. February.
2 - Based on the mourning dove.
3 - Beyer, N., E. Connor, and S. Gerould.  1994.  Estimates of Soil Ingestion by Wildlife.   
     Journal of Wildlife Management 58(2) pp. 375-382.
4 - Based on the American woodcock
5 - Based on the raccoon
6 - Based on piscivorous birds

Assume 100% on site



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 2.30E-01 0.00E+00 1.37E-01 8.13E-04 0.00E+00 1.51E-02 1.59E-02 6.56E+01 3.56E+02 2.43E-04 4.48E-05
2-METHYLNAPHTHALENE 2.30E-01 0.00E+00 1.37E-01 8.13E-04 0.00E+00 1.51E-02 1.59E-02 6.56E+01 3.56E+02 2.43E-04 4.48E-05
ACENAPHTHENE 5.00E+00 0.00E+00 9.69E-04 1.77E-02 0.00E+00 1.07E-04 1.78E-02 6.56E+01 3.56E+02 2.71E-04 5.00E-05
ANTHRACENE 7.20E+00 0.00E+00 1.73E+00 2.55E-02 0.00E+00 1.91E-01 2.17E-01 6.56E+01 3.56E+02 3.30E-03 6.08E-04
BENZO(A)ANTHRACENE 3.30E+01 0.00E+00 5.33E-01 1.17E-01 0.00E+00 5.89E-02 1.76E-01 6.15E-01 3.84E+01 2.85E-01 4.57E-03
BENZO(A)PYRENE 4.20E+01 0.00E+00 4.87E+00 1.48E-01 0.00E+00 5.38E-01 6.86E-01 6.15E-01 3.84E+01 1.12E+00 1.79E-02
BENZO(B)FLUORANTHENE 4.10E+01 0.00E+00 1.27E+01 1.45E-01 0.00E+00 1.40E+00 1.55E+00 6.15E-01 3.84E+01 2.52E+00 4.03E-02
BENZO(G,H,I)PERYLENE 2.50E+01 0.00E+00 1.77E+01 8.84E-02 0.00E+00 1.96E+00 2.05E+00 6.15E-01 3.84E+01 3.33E+00 5.34E-02
BENZO(K)FLUORANTHENE 1.80E+01 0.00E+00 1.39E+00 6.36E-02 0.00E+00 1.53E-01 2.17E-01 6.15E-01 3.84E+01 3.52E-01 5.64E-03
CHRYSENE 4.30E+01 0.00E+00 6.24E-01 1.52E-01 0.00E+00 6.89E-02 2.21E-01 6.15E-01 3.84E+01 3.59E-01 5.75E-03
DIBENZO(A,H)ANTHRACENE 7.60E+00 0.00E+00 9.88E-01 2.69E-02 0.00E+00 1.09E-01 1.36E-01 6.15E-01 3.84E+01 2.21E-01 3.54E-03
FLUORANTHENE 3.80E+01 0.00E+00 1.90E+01 1.34E-01 0.00E+00 2.10E+00 2.23E+00 6.56E+01 3.56E+02 3.40E-02 6.27E-03
FLUORENE 3.10E+00 0.00E+00 1.46E-03 1.10E-02 0.00E+00 1.61E-04 1.11E-02 6.56E+01 3.56E+02 1.70E-04 3.12E-05
INDENO(1,2,3-CD)PYRENE 2.70E+01 0.00E+00 2.97E+00 9.55E-02 0.00E+00 3.28E-01 4.24E-01 6.15E-01 3.84E+01 6.89E-01 1.10E-02
NAPHTHALENE 3.30E-01 0.00E+00 4.03E+00 1.17E-03 0.00E+00 4.45E-01 4.46E-01 6.56E+01 3.56E+02 6.80E-03 1.25E-03
PHENANTHRENE 3.00E+01 0.00E+00 6.98E+00 1.06E-01 0.00E+00 7.71E-01 8.77E-01 6.56E+01 3.56E+02 1.34E-02 2.46E-03
PYRENE 4.50E+01 0.00E+00 3.24E+01 1.59E-01 0.00E+00 3.58E+00 3.74E+00 6.15E-01 3.84E+01 6.08E+00 9.74E-02
Inorganics
ANTIMONY 4.80E+00 0.00E+00 1.72E-01 1.70E-02 0.00E+00 1.90E-02 3.59E-02 5.90E-02 2.76E+00 6.09E-01 1.30E-02
COPPER 3.76E+01 0.00E+00 8.14E+00 1.33E-01 0.00E+00 9.00E-01 1.03E+00 5.60E+00 8.27E+01 1.84E-01 1.25E-02

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION

APPENDIX F

MEADOW VOLE - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

COPPER 3.76E+01 0.00E+00 8.14E+00 1.33E-01 0.00E+00 9.00E-01 1.03E+00 5.60E+00 8.27E+01 1.84E-01 1.25E-02
LEAD 9.40E+02 0.00E+00 1.23E+01 3.32E+00 0.00E+00 1.36E+00 4.69E+00 4.70E+00 1.86E+02 9.97E-01 2.51E-02
ZINC 5.33E+01 0.00E+00 4.37E+01 1.88E-01 0.00E+00 4.83E+00 5.02E+00 7.54E+01 2.98E+02 6.66E-02 1.69E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.70E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.88E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 7.51E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 6.01E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 9.56E-02 0.00E+00 9.19E-02 5.59E-05 0.00E+00 4.48E-03 4.53E-03 6.56E+01 3.56E+02 6.91E-05 1.27E-05
2-METHYLNAPHTHALENE 7.10E-02 0.00E+00 8.03E-02 4.15E-05 0.00E+00 3.91E-03 3.95E-03 6.56E+01 3.56E+02 6.02E-05 1.11E-05
ACENAPHTHENE 1.17E+00 0.00E+00 3.36E-03 6.83E-04 0.00E+00 1.64E-04 8.47E-04 6.56E+01 3.56E+02 1.29E-05 2.38E-06
ANTHRACENE 1.61E+00 0.00E+00 5.40E-01 9.44E-04 0.00E+00 2.63E-02 2.73E-02 6.56E+01 3.56E+02 4.16E-04 7.66E-05
BENZO(A)ANTHRACENE 8.34E+00 0.00E+00 2.35E-01 4.88E-03 0.00E+00 1.15E-02 1.63E-02 6.15E-01 3.84E+01 2.66E-02 4.25E-04
BENZO(A)PYRENE 1.07E+01 0.00E+00 1.29E+00 6.27E-03 0.00E+00 6.26E-02 6.89E-02 6.15E-01 3.84E+01 1.12E-01 1.79E-03
BENZO(B)FLUORANTHENE 1.07E+01 0.00E+00 3.32E+00 6.26E-03 0.00E+00 1.62E-01 1.68E-01 6.15E-01 3.84E+01 2.73E-01 4.37E-03
BENZO(G,H,I)PERYLENE 6.29E+00 0.00E+00 3.47E+00 3.68E-03 0.00E+00 1.69E-01 1.73E-01 6.15E-01 3.84E+01 2.81E-01 4.50E-03
BENZO(K)FLUORANTHENE 4.50E+00 0.00E+00 4.21E-01 2.63E-03 0.00E+00 2.05E-02 2.31E-02 6.15E-01 3.84E+01 3.76E-02 6.03E-04
CHRYSENE 1.07E+01 0.00E+00 2.73E-01 6.27E-03 0.00E+00 1.33E-02 1.96E-02 6.15E-01 3.84E+01 3.18E-02 5.10E-04
DIBENZO(A,H)ANTHRACENE 1.95E+00 0.00E+00 2.54E-01 1.14E-03 0.00E+00 1.24E-02 1.35E-02 6.15E-01 3.84E+01 2.20E-02 3.52E-04
FLUORANTHENE 9.72E+00 0.00E+00 4.86E+00 5.68E-03 0.00E+00 2.37E-01 2.43E-01 6.56E+01 3.56E+02 3.70E-03 6.81E-04
FLUORENE 1.08E+00 0.00E+00 3.60E-03 6.30E-04 0.00E+00 1.76E-04 8.05E-04 6.56E+01 3.56E+02 1.23E-05 2.26E-06
INDENO(1,2,3-CD)PYRENE 6.97E+00 0.00E+00 7.67E-01 4.07E-03 0.00E+00 3.73E-02 4.14E-02 6.15E-01 3.84E+01 6.73E-02 1.08E-03
NAPHTHALENE 1.18E-01 0.00E+00 1.44E+00 6.89E-05 0.00E+00 7.01E-02 7.02E-02 6.56E+01 3.56E+02 1.07E-03 1.97E-04
PHENANTHRENE 6.82E+00 0.00E+00 2.79E+00 3.99E-03 0.00E+00 1.36E-01 1.40E-01 6.56E+01 3.56E+02 2.13E-03 3.92E-04
PYRENE 1.14E+01 0.00E+00 8.18E+00 6.64E-03 0.00E+00 3.99E-01 4.05E-01 6.15E-01 3.84E+01 6.59E-01 1.06E-02
Inorganics
ANTIMONY 8.83E-01 0.00E+00 3.51E-02 5.16E-04 0.00E+00 1.71E-03 2.22E-03 5.90E-02 2.76E+00 3.77E-02 8.06E-04
COPPER 1.33E+01 0.00E+00 5.40E+00 7.76E-03 0.00E+00 2.63E-01 2.71E-01 5.60E+00 8.27E+01 4.84E-02 3.28E-03

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

MEADOW VOLE - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

COPPER 1.33E+01 0.00E+00 5.40E+00 7.76E-03 0.00E+00 2.63E-01 2.71E-01 5.60E+00 8.27E+01 4.84E-02 3.28E-03
LEAD 3.20E+02 0.00E+00 6.74E+00 1.87E-01 0.00E+00 3.28E-01 5.15E-01 4.70E+00 1.86E+02 1.10E-01 2.76E-03
ZINC 3.55E+01 0.00E+00 3.49E+01 2.08E-02 0.00E+00 1.70E+00 1.72E+00 7.54E+01 2.98E+02 2.28E-02 5.78E-03

Body Weight = (BW) 3.58E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.74E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 6.26E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.09E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 6.59E-02 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 2.30E-01 0.00E+00 1.37E-01 5.07E-04 0.00E+00 2.17E-03 2.68E-03 2.00E+00 2.00E+01 1.3E-03 1.3E-04
2-METHYLNAPHTHALENE 2.30E-01 0.00E+00 1.37E-01 5.07E-04 0.00E+00 2.17E-03 2.68E-03 2.00E+00 2.00E+01 1.3E-03 1.3E-04
ACENAPHTHENE 5.00E+00 0.00E+00 9.69E-04 1.10E-02 0.00E+00 1.54E-05 1.10E-02 2.00E+00 2.00E+01 5.5E-03 5.5E-04
ANTHRACENE 7.20E+00 0.00E+00 1.73E+00 1.59E-02 0.00E+00 2.74E-02 4.33E-02 2.00E+00 2.00E+01 2.2E-02 2.2E-03
BENZO(A)ANTHRACENE 3.30E+01 0.00E+00 5.33E-01 7.28E-02 0.00E+00 8.45E-03 8.12E-02 2.00E+00 2.00E+01 4.1E-02 4.1E-03
BENZO(A)PYRENE 4.20E+01 0.00E+00 4.87E+00 9.26E-02 0.00E+00 7.72E-02 1.70E-01 2.00E+00 2.00E+01 8.5E-02 8.5E-03
BENZO(B)FLUORANTHENE 4.10E+01 0.00E+00 1.27E+01 9.04E-02 0.00E+00 2.02E-01 2.92E-01 2.00E+00 2.00E+01 1.5E-01 1.5E-02
BENZO(G,H,I)PERYLENE 2.50E+01 0.00E+00 1.77E+01 5.51E-02 0.00E+00 2.81E-01 3.37E-01 2.00E+00 2.00E+01 1.7E-01 1.7E-02
BENZO(K)FLUORANTHENE 1.80E+01 0.00E+00 1.39E+00 3.97E-02 0.00E+00 2.20E-02 6.17E-02 2.00E+00 2.00E+01 3.1E-02 3.1E-03
CHRYSENE 4.30E+01 0.00E+00 6.24E-01 9.48E-02 0.00E+00 9.89E-03 1.05E-01 2.00E+00 2.00E+01 5.2E-02 5.2E-03
DIBENZO(A,H)ANTHRACENE 7.60E+00 0.00E+00 9.88E-01 1.68E-02 0.00E+00 1.57E-02 3.24E-02 2.00E+00 2.00E+01 1.6E-02 1.6E-03
FLUORANTHENE 3.80E+01 0.00E+00 1.90E+01 8.38E-02 0.00E+00 3.01E-01 3.85E-01 2.00E+00 2.00E+01 1.9E-01 1.9E-02
FLUORENE 3.10E+00 0.00E+00 1.46E-03 6.83E-03 0.00E+00 2.31E-05 6.86E-03 2.00E+00 2.00E+01 3.4E-03 3.4E-04
INDENO(1,2,3-CD)PYRENE 2.70E+01 0.00E+00 2.97E+00 5.95E-02 0.00E+00 4.71E-02 1.07E-01 2.00E+00 2.00E+01 5.3E-02 5.3E-03
NAPHTHALENE 3.30E-01 0.00E+00 4.03E+00 7.28E-04 0.00E+00 6.39E-02 6.46E-02 2.00E+00 2.00E+01 3.2E-02 3.2E-03
PHENANTHRENE 3.00E+01 0.00E+00 6.98E+00 6.61E-02 0.00E+00 1.11E-01 1.77E-01 2.00E+00 2.00E+01 8.8E-02 8.8E-03
PYRENE 4.50E+01 0.00E+00 3.24E+01 9.92E-02 0.00E+00 5.14E-01 6.13E-01 2.00E+00 2.00E+01 3.1E-01 3.1E-02
Inorganics
ANTIMONY 4.80E+00 0.00E+00 1.72E-01 1.06E-02 0.00E+00 2.72E-03 1.33E-02 NV NV #VALUE! #VALUE!
COPPER 3 76E+01 0 00E+00 8 14E+00 8 29E-02 0 00E+00 1 29E-01 2 12E-01 4 05E+00 3 49E+01 5 2E-02 6 1E-03

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

BOBWHITE QUAIL - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

COPPER 3.76E+01 0.00E+00 8.14E+00 8.29E-02 0.00E+00 1.29E-01 2.12E-01 4.05E+00 3.49E+01 5.2E-02 6.1E-03
LEAD 9.40E+02 0.00E+00 1.23E+01 2.07E+00 0.00E+00 1.96E-01 2.27E+00 1.63E+00 4.46E+01 1.4E+00 5.1E-02
ZINC 5.33E+01 0.00E+00 4.37E+01 1.18E-01 0.00E+00 6.93E-01 8.11E-01 6.61E+01 1.71E+02 1.2E-02 4.7E-03

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.54E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.44E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 2.28E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 3.40E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 9.56E-02 0.00E+00 9.19E-02 6.80E-05 0.00E+00 1.07E-03 1.14E-03 2.00E+00 2.00E+01 5.7E-04 5.7E-05
2-METHYLNAPHTHALENE 7.10E-02 0.00E+00 8.03E-02 5.05E-05 0.00E+00 9.36E-04 9.87E-04 2.00E+00 2.00E+01 4.9E-04 4.9E-05
ACENAPHTHENE 1.17E+00 0.00E+00 3.36E-03 8.31E-04 0.00E+00 3.92E-05 8.70E-04 2.00E+00 2.00E+01 4.4E-04 4.4E-05
ANTHRACENE 1.61E+00 0.00E+00 5.40E-01 1.15E-03 0.00E+00 6.30E-03 7.45E-03 2.00E+00 2.00E+01 3.7E-03 3.7E-04
BENZO(A)ANTHRACENE 8.34E+00 0.00E+00 2.35E-01 5.93E-03 0.00E+00 2.74E-03 8.68E-03 2.00E+00 2.00E+01 4.3E-03 4.3E-04
BENZO(A)PYRENE 1.07E+01 0.00E+00 1.29E+00 7.63E-03 0.00E+00 1.50E-02 2.26E-02 2.00E+00 2.00E+01 1.1E-02 1.1E-03
BENZO(B)FLUORANTHENE 1.07E+01 0.00E+00 3.32E+00 7.62E-03 0.00E+00 3.87E-02 4.63E-02 2.00E+00 2.00E+01 2.3E-02 2.3E-03
BENZO(G,H,I)PERYLENE 6.29E+00 0.00E+00 3.47E+00 4.48E-03 0.00E+00 4.05E-02 4.50E-02 2.00E+00 2.00E+01 2.2E-02 2.2E-03
BENZO(K)FLUORANTHENE 4.50E+00 0.00E+00 4.21E-01 3.20E-03 0.00E+00 4.91E-03 8.11E-03 2.00E+00 2.00E+01 4.1E-03 4.1E-04
CHRYSENE 1.07E+01 0.00E+00 2.73E-01 7.62E-03 0.00E+00 3.18E-03 1.08E-02 2.00E+00 2.00E+01 5.4E-03 5.4E-04
DIBENZO(A,H)ANTHRACENE 1.95E+00 0.00E+00 2.54E-01 1.39E-03 0.00E+00 2.96E-03 4.35E-03 2.00E+00 2.00E+01 2.2E-03 2.2E-04
FLUORANTHENE 9.72E+00 0.00E+00 4.86E+00 6.92E-03 0.00E+00 5.67E-02 6.36E-02 2.00E+00 2.00E+01 3.2E-02 3.2E-03
FLUORENE 1.08E+00 0.00E+00 3.60E-03 7.66E-04 0.00E+00 4.20E-05 8.08E-04 2.00E+00 2.00E+01 4.0E-04 4.0E-05
INDENO(1,2,3-CD)PYRENE 6.97E+00 0.00E+00 7.67E-01 4.96E-03 0.00E+00 8.94E-03 1.39E-02 2.00E+00 2.00E+01 6.9E-03 6.9E-04
NAPHTHALENE 1.18E-01 0.00E+00 1.44E+00 8.39E-05 0.00E+00 1.68E-02 1.69E-02 2.00E+00 2.00E+01 8.4E-03 8.4E-04
PHENANTHRENE 6.82E+00 0.00E+00 2.79E+00 4.85E-03 0.00E+00 3.25E-02 3.73E-02 2.00E+00 2.00E+01 1.9E-02 1.9E-03
PYRENE 1.14E+01 0.00E+00 8.18E+00 8.08E-03 0.00E+00 9.54E-02 1.03E-01 2.00E+00 2.00E+01 5.2E-02 5.2E-03
Inorganics
ANTIMONY 8.83E-01 0.00E+00 3.51E-02 6.28E-04 0.00E+00 4.09E-04 1.04E-03 NV NV #VALUE! #VALUE!
COPPER 1 33E+01 0 00E+00 5 40E+00 9 45E-03 0 00E+00 6 30E-02 7 25E-02 4 05E+00 3 49E+01 1 8E-02 2 1E-03

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

BOBWHITE QUAIL - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

COPPER 1.33E+01 0.00E+00 5.40E+00 9.45E-03 0.00E+00 6.30E-02 7.25E-02 4.05E+00 3.49E+01 1.8E-02 2.1E-03
LEAD 3.20E+02 0.00E+00 6.74E+00 2.28E-01 0.00E+00 7.86E-02 3.06E-01 1.63E+00 4.46E+01 1.9E-01 6.9E-03
ZINC 3.55E+01 0.00E+00 3.49E+01 2.53E-02 0.00E+00 4.07E-01 4.32E-01 6.61E+01 1.71E+02 6.5E-03 2.5E-03

Body Weight = (BW) 1.75E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.04E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.93E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.25E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 1.88E+01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 2.30E-01 0.00E+00 6.99E-01 7.36E-04 0.00E+00 7.46E-02 7.53E-02 6.56E+01 3.56E+02 1.1E-03 2.1E-04
2-METHYLNAPHTHALENE 2.30E-01 0.00E+00 6.99E-01 7.36E-04 0.00E+00 7.46E-02 7.53E-02 6.56E+01 3.56E+02 1.1E-03 2.1E-04
ACENAPHTHENE 5.00E+00 0.00E+00 7.35E+00 1.60E-02 0.00E+00 7.84E-01 8.00E-01 6.56E+01 3.56E+02 1.2E-02 2.2E-03
ANTHRACENE 7.20E+00 0.00E+00 1.74E+01 2.30E-02 0.00E+00 1.86E+00 1.88E+00 6.56E+01 3.56E+02 2.9E-02 5.3E-03
BENZO(A)ANTHRACENE 3.30E+01 0.00E+00 5.25E+01 1.06E-01 0.00E+00 5.60E+00 5.70E+00 6.15E-01 3.84E+01 9.3E+00 1.5E-01
BENZO(A)PYRENE 4.20E+01 0.00E+00 5.59E+01 1.34E-01 0.00E+00 5.96E+00 6.09E+00 6.15E-01 3.84E+01 9.9E+00 1.6E-01
BENZO(B)FLUORANTHENE 4.10E+01 0.00E+00 1.07E+02 1.31E-01 0.00E+00 1.14E+01 1.15E+01 6.15E-01 3.84E+01 1.9E+01 3.0E-01
BENZO(G,H,I)PERYLENE 2.50E+01 0.00E+00 7.35E+01 8.00E-02 0.00E+00 7.84E+00 7.92E+00 6.15E-01 3.84E+01 1.3E+01 2.1E-01
BENZO(K)FLUORANTHENE 1.80E+01 0.00E+00 4.68E+01 5.76E-02 0.00E+00 4.99E+00 5.05E+00 6.15E-01 3.84E+01 8.2E+00 1.3E-01
CHRYSENE 4.30E+01 0.00E+00 9.85E+01 1.38E-01 0.00E+00 1.05E+01 1.06E+01 6.15E-01 3.84E+01 1.7E+01 2.8E-01
DIBENZO(A,H)ANTHRACENE 7.60E+00 0.00E+00 1.76E+01 2.43E-02 0.00E+00 1.87E+00 1.90E+00 6.15E-01 3.84E+01 3.1E+00 4.9E-02
FLUORANTHENE 3.80E+01 0.00E+00 1.16E+02 1.22E-01 0.00E+00 1.23E+01 1.24E+01 6.56E+01 3.56E+02 1.9E-01 3.5E-02
FLUORENE 3.10E+00 0.00E+00 2.97E+01 9.92E-03 0.00E+00 3.17E+00 3.18E+00 6.56E+01 3.56E+02 4.8E-02 8.9E-03
INDENO(1,2,3-CD)PYRENE 2.70E+01 0.00E+00 7.72E+01 8.64E-02 0.00E+00 8.24E+00 8.32E+00 6.15E-01 3.84E+01 1.4E+01 2.2E-01
NAPHTHALENE 3.30E-01 0.00E+00 1.45E+00 1.06E-03 0.00E+00 1.55E-01 1.56E-01 6.56E+01 3.56E+02 2.4E-03 4.4E-04
PHENANTHRENE 3.00E+01 0.00E+00 5.16E+01 9.60E-02 0.00E+00 5.51E+00 5.60E+00 6.56E+01 3.56E+02 8.5E-02 1.6E-02
PYRENE 4.50E+01 0.00E+00 7.88E+01 1.44E-01 0.00E+00 8.40E+00 8.55E+00 6.15E-01 3.84E+01 1.4E+01 2.2E-01
Inorganics
ANTIMONY 4.80E+00 0.00E+00 4.80E+00 1.54E-02 0.00E+00 5.12E-01 5.27E-01 5.90E-02 2.76E+00 8.9E+00 1.9E-01
COPPER 3 76E+01 0 00E+00 1 94E+01 1 20E-01 0 00E+00 2 07E+00 2 19E+00 5 60E+00 8 27E+01 3 9E-01 2 6E-02

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

SHORT-TAILED SHREW - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

COPPER 3.76E+01 0.00E+00 1.94E+01 1.20E-01 0.00E+00 2.07E+00 2.19E+00 5.60E+00 8.27E+01 3.9E-01 2.6E-02
LEAD 9.40E+02 0.00E+00 2.02E+02 3.01E+00 0.00E+00 2.15E+01 2.45E+01 4.70E+00 1.86E+02 5.2E+00 1.3E-01
ZINC 5.33E+01 0.00E+00 3.15E+02 1.71E-01 0.00E+00 3.36E+01 3.38E+01 7.54E+01 2.98E+02 4.5E-01 1.1E-01

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.50E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.60E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 4.28E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 4.80E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 9.56E-02 0.00E+00 2.91E-01 7.66E-05 0.00E+00 2.59E-02 2.59E-02 6.56E+01 3.56E+02 4.0E-04 7.3E-05
2-METHYLNAPHTHALENE 7.10E-02 0.00E+00 2.16E-01 5.69E-05 0.00E+00 1.92E-02 1.93E-02 6.56E+01 3.56E+02 2.9E-04 5.4E-05
ACENAPHTHENE 1.17E+00 0.00E+00 1.72E+00 9.36E-04 0.00E+00 1.53E-01 1.54E-01 6.56E+01 3.56E+02 2.3E-03 4.3E-04
ANTHRACENE 1.61E+00 0.00E+00 3.91E+00 1.29E-03 0.00E+00 3.48E-01 3.49E-01 6.56E+01 3.56E+02 5.3E-03 9.8E-04
BENZO(A)ANTHRACENE 8.34E+00 0.00E+00 1.33E+01 6.68E-03 0.00E+00 1.18E+00 1.19E+00 6.15E-01 3.84E+01 1.9E+00 3.1E-02
BENZO(A)PYRENE 1.07E+01 0.00E+00 1.43E+01 8.59E-03 0.00E+00 1.27E+00 1.28E+00 6.15E-01 3.84E+01 2.1E+00 3.3E-02
BENZO(B)FLUORANTHENE 1.07E+01 0.00E+00 2.78E+01 8.57E-03 0.00E+00 2.48E+00 2.49E+00 6.15E-01 3.84E+01 4.0E+00 6.5E-02
BENZO(G,H,I)PERYLENE 6.29E+00 0.00E+00 1.85E+01 5.04E-03 0.00E+00 1.65E+00 1.65E+00 6.15E-01 3.84E+01 2.7E+00 4.3E-02
BENZO(K)FLUORANTHENE 4.50E+00 0.00E+00 1.17E+01 3.60E-03 0.00E+00 1.04E+00 1.04E+00 6.15E-01 3.84E+01 1.7E+00 2.7E-02
CHRYSENE 1.07E+01 0.00E+00 2.45E+01 8.58E-03 0.00E+00 2.18E+00 2.19E+00 6.15E-01 3.84E+01 3.6E+00 5.7E-02
DIBENZO(A,H)ANTHRACENE 1.95E+00 0.00E+00 4.52E+00 1.57E-03 0.00E+00 4.02E-01 4.03E-01 6.15E-01 3.84E+01 6.6E-01 1.1E-02
FLUORANTHENE 9.72E+00 0.00E+00 2.96E+01 7.79E-03 0.00E+00 2.63E+00 2.64E+00 6.56E+01 3.56E+02 4.0E-02 7.4E-03
FLUORENE 1.08E+00 0.00E+00 1.03E+01 8.63E-04 0.00E+00 9.17E-01 9.18E-01 6.56E+01 3.56E+02 1.4E-02 2.6E-03
INDENO(1,2,3-CD)PYRENE 6.97E+00 0.00E+00 1.99E+01 5.58E-03 0.00E+00 1.77E+00 1.78E+00 6.15E-01 3.84E+01 2.9E+00 4.6E-02
NAPHTHALENE 1.18E-01 0.00E+00 5.19E-01 9.45E-05 0.00E+00 4.62E-02 4.63E-02 6.56E+01 3.56E+02 7.1E-04 1.3E-04
PHENANTHRENE 6.82E+00 0.00E+00 1.17E+01 5.46E-03 0.00E+00 1.04E+00 1.05E+00 6.56E+01 3.56E+02 1.6E-02 2.9E-03
PYRENE 1.14E+01 0.00E+00 1.99E+01 9.10E-03 0.00E+00 1.77E+00 1.78E+00 6.15E-01 3.84E+01 2.9E+00 4.6E-02
Inorganics
ANTIMONY 8.83E-01 0.00E+00 8.83E-01 7.07E-04 0.00E+00 7.85E-02 7.92E-02 5.90E-02 2.76E+00 1.3E+00 2.9E-02
COPPER 1 33E+01 0 00E+00 6 84E+00 1 06E-02 0 00E+00 6 08E-01 6 19E-01 5 60E+00 8 27E+01 1 1E-01 7 5E-03

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

SHORT-TAILED SHREW - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

COPPER 1.33E+01 0.00E+00 6.84E+00 1.06E-02 0.00E+00 6.08E-01 6.19E-01 5.60E+00 8.27E+01 1.1E-01 7.5E-03
LEAD 3.20E+02 0.00E+00 8.45E+01 2.56E-01 0.00E+00 7.52E+00 7.78E+00 4.70E+00 1.86E+02 1.7E+00 4.2E-02
ZINC 3.55E+01 0.00E+00 2.76E+02 2.84E-02 0.00E+00 2.45E+01 2.46E+01 7.54E+01 2.98E+02 3.3E-01 8.3E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.61E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.43E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 3.60E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.29E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 9.70E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 2.30E-01 0.00E+00 6.99E-01 6.09E-03 0.00E+00 1.13E-01 1.19E-01 2.00E+00 2.00E+01 5.9E-02 5.9E-03
2-METHYLNAPHTHALENE 2.30E-01 0.00E+00 6.99E-01 6.09E-03 0.00E+00 1.13E-01 1.19E-01 2.00E+00 2.00E+01 5.9E-02 5.9E-03
ACENAPHTHENE 5.00E+00 0.00E+00 7.35E+00 1.32E-01 0.00E+00 1.19E+00 1.32E+00 2.00E+00 2.00E+01 6.6E-01 6.6E-02
ANTHRACENE 7.20E+00 0.00E+00 1.74E+01 1.91E-01 0.00E+00 2.81E+00 3.00E+00 2.00E+00 2.00E+01 1.5E+00 1.5E-01
BENZO(A)ANTHRACENE 3.30E+01 0.00E+00 5.25E+01 8.73E-01 0.00E+00 8.47E+00 9.34E+00 2.00E+00 2.00E+01 4.7E+00 4.7E-01
BENZO(A)PYRENE 4.20E+01 0.00E+00 5.59E+01 1.11E+00 0.00E+00 9.01E+00 1.01E+01 2.00E+00 2.00E+01 5.1E+00 5.1E-01
BENZO(B)FLUORANTHENE 4.10E+01 0.00E+00 1.07E+02 1.09E+00 0.00E+00 1.72E+01 1.83E+01 2.00E+00 2.00E+01 9.1E+00 9.1E-01
BENZO(G,H,I)PERYLENE 2.50E+01 0.00E+00 7.35E+01 6.62E-01 0.00E+00 1.19E+01 1.25E+01 2.00E+00 2.00E+01 6.3E+00 6.3E-01
BENZO(K)FLUORANTHENE 1.80E+01 0.00E+00 4.68E+01 4.76E-01 0.00E+00 7.55E+00 8.03E+00 2.00E+00 2.00E+01 4.0E+00 4.0E-01
CHRYSENE 4.30E+01 0.00E+00 9.85E+01 1.14E+00 0.00E+00 1.59E+01 1.70E+01 2.00E+00 2.00E+01 8.5E+00 8.5E-01
DIBENZO(A,H)ANTHRACENE 7.60E+00 0.00E+00 1.76E+01 2.01E-01 0.00E+00 2.83E+00 3.03E+00 2.00E+00 2.00E+01 1.5E+00 1.5E-01
FLUORANTHENE 3.80E+01 0.00E+00 1.16E+02 1.01E+00 0.00E+00 1.86E+01 1.96E+01 2.00E+00 2.00E+01 9.8E+00 9.8E-01
FLUORENE 3.10E+00 0.00E+00 2.97E+01 8.20E-02 0.00E+00 4.79E+00 4.87E+00 2.00E+00 2.00E+01 2.4E+00 2.4E-01
INDENO(1,2,3-CD)PYRENE 2.70E+01 0.00E+00 7.72E+01 7.15E-01 0.00E+00 1.25E+01 1.32E+01 2.00E+00 2.00E+01 6.6E+00 6.6E-01
NAPHTHALENE 3.30E-01 0.00E+00 1.45E+00 8.73E-03 0.00E+00 2.34E-01 2.43E-01 2.00E+00 2.00E+01 1.2E-01 1.2E-02
PHENANTHRENE 3.00E+01 0.00E+00 5.16E+01 7.94E-01 0.00E+00 8.33E+00 9.12E+00 2.00E+00 2.00E+01 4.6E+00 4.6E-01
PYRENE 4.50E+01 0.00E+00 7.88E+01 1.19E+00 0.00E+00 1.27E+01 1.39E+01 2.00E+00 2.00E+01 6.9E+00 6.9E-01
Inorganics
ANTIMONY 4.80E+00 0.00E+00 4.80E+00 1.27E-01 0.00E+00 7.75E-01 9.02E-01 NV NV #VALUE! #VALUE!
COPPER 3.76E+01 0.00E+00 1.94E+01 9.95E-01 0.00E+00 3.12E+00 4.12E+00 4.05E+00 3.49E+01 1.0E+00 1.2E-01

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

AMERICAN ROBIN - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

LEAD 9.40E+02 0.00E+00 2.02E+02 2.49E+01 0.00E+00 3.25E+01 5.74E+01 1.63E+00 4.46E+01 3.5E+01 1.3E+00
ZINC 5.33E+01 0.00E+00 3.15E+02 1.41E+00 0.00E+00 5.09E+01 5.23E+01 6.61E+01 1.71E+02 7.9E-01 3.0E-01

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 7.73E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.25E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.21E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.05E-03 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 9.56E-02 0.00E+00 2.91E-01 9.04E-04 0.00E+00 4.30E-02 4.39E-02 2.00E+00 2.00E+01 2.2E-02 2.2E-03
2-METHYLNAPHTHALENE 7.10E-02 0.00E+00 2.16E-01 6.71E-04 0.00E+00 3.19E-02 3.26E-02 2.00E+00 2.00E+01 1.6E-02 1.6E-03
ACENAPHTHENE 1.17E+00 0.00E+00 1.72E+00 1.10E-02 0.00E+00 2.54E-01 2.65E-01 2.00E+00 2.00E+01 1.3E-01 1.3E-02
ANTHRACENE 1.61E+00 0.00E+00 3.91E+00 1.53E-02 0.00E+00 5.77E-01 5.93E-01 2.00E+00 2.00E+01 3.0E-01 3.0E-02
BENZO(A)ANTHRACENE 8.34E+00 0.00E+00 1.33E+01 7.89E-02 0.00E+00 1.96E+00 2.04E+00 2.00E+00 2.00E+01 1.0E+00 1.0E-01
BENZO(A)PYRENE 1.07E+01 0.00E+00 1.43E+01 1.01E-01 0.00E+00 2.11E+00 2.21E+00 2.00E+00 2.00E+01 1.1E+00 1.1E-01
BENZO(B)FLUORANTHENE 1.07E+01 0.00E+00 2.78E+01 1.01E-01 0.00E+00 4.11E+00 4.21E+00 2.00E+00 2.00E+01 2.1E+00 2.1E-01
BENZO(G,H,I)PERYLENE 6.29E+00 0.00E+00 1.85E+01 5.95E-02 0.00E+00 2.73E+00 2.79E+00 2.00E+00 2.00E+01 1.4E+00 1.4E-01
BENZO(K)FLUORANTHENE 4.50E+00 0.00E+00 1.17E+01 4.26E-02 0.00E+00 1.73E+00 1.77E+00 2.00E+00 2.00E+01 8.9E-01 8.9E-02
CHRYSENE 1.07E+01 0.00E+00 2.45E+01 1.01E-01 0.00E+00 3.63E+00 3.73E+00 2.00E+00 2.00E+01 1.9E+00 1.9E-01
DIBENZO(A,H)ANTHRACENE 1.95E+00 0.00E+00 4.52E+00 1.85E-02 0.00E+00 6.67E-01 6.85E-01 2.00E+00 2.00E+01 3.4E-01 3.4E-02
FLUORANTHENE 9.72E+00 0.00E+00 2.96E+01 9.19E-02 0.00E+00 4.37E+00 4.46E+00 2.00E+00 2.00E+01 2.2E+00 2.2E-01
FLUORENE 1.08E+00 0.00E+00 1.03E+01 1.02E-02 0.00E+00 1.52E+00 1.53E+00 2.00E+00 2.00E+01 7.7E-01 7.7E-02
INDENO(1,2,3-CD)PYRENE 6.97E+00 0.00E+00 1.99E+01 6.59E-02 0.00E+00 2.94E+00 3.01E+00 2.00E+00 2.00E+01 1.5E+00 1.5E-01
NAPHTHALENE 1.18E-01 0.00E+00 5.19E-01 1.12E-03 0.00E+00 7.67E-02 7.78E-02 2.00E+00 2.00E+01 3.9E-02 3.9E-03
PHENANTHRENE 6.82E+00 0.00E+00 1.17E+01 6.45E-02 0.00E+00 1.73E+00 1.80E+00 2.00E+00 2.00E+01 9.0E-01 9.0E-02
PYRENE 1.14E+01 0.00E+00 1.99E+01 1.07E-01 0.00E+00 2.94E+00 3.04E+00 2.00E+00 2.00E+01 1.5E+00 1.5E-01
Inorganics
ANTIMONY 8.83E-01 0.00E+00 8.83E-01 8.34E-03 0.00E+00 1.30E-01 1.39E-01 NV NV #VALUE! #VALUE!
COPPER 1.33E+01 0.00E+00 6.84E+00 1.26E-01 0.00E+00 1.01E+00 1.14E+00 4.05E+00 3.49E+01 2.8E-01 3.3E-02

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

AMERICAN ROBIN - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

LEAD 3.20E+02 0.00E+00 8.45E+01 3.02E+00 0.00E+00 1.25E+01 1.55E+01 1.63E+00 4.46E+01 9.5E+00 3.5E-01
ZINC 3.55E+01 0.00E+00 2.76E+02 3.36E-01 0.00E+00 4.07E+01 4.11E+01 6.61E+01 1.71E+02 6.2E-01 2.4E-01

Body Weight = (BW) 8.04E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.19E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.13E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 7.60E-04 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 6.10E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 



TABLE 4-6.3.4

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS - SURFACE SOIL

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 1.3E-03 1.3E-04 2.4E-04 4.5E-05 5.9E-02 5.9E-03 1.1E-03 2.1E-04
2-METHYLNAPHTHALENE 1.3E-03 1.3E-04 2.4E-04 4.5E-05 5.9E-02 5.9E-03 1.1E-03 2.1E-04
ACENAPHTHENE 5.5E-03 5.5E-04 2.7E-04 5.0E-05 6.6E-01 6.6E-02 1.2E-02 2.2E-03
ANTHRACENE 2.2E-02 2.2E-03 3.3E-03 6.1E-04 1.5E+00 1.5E-01 2.9E-02 5.3E-03
BENZO(A)ANTHRACENE 4.1E-02 4.1E-03 2.9E-01 4.6E-03 4.7E+00 4.7E-01 9.3E+00 1.5E-01
BENZO(A)PYRENE 8.5E-02 8.5E-03 1.1E+00 1.8E-02 5.1E+00 5.1E-01 9.9E+00 1.6E-01
BENZO(B)FLUORANTHENE 1.5E-01 1.5E-02 2.5E+00 4.0E-02 9.1E+00 9.1E-01 1.9E+01 3.0E-01
BENZO(G,H,I)PERYLENE 1.7E-01 1.7E-02 3.3E+00 5.3E-02 6.3E+00 6.3E-01 1.3E+01 2.1E-01
BENZO(K)FLUORANTHENE 3.1E-02 3.1E-03 3.5E-01 5.6E-03 4.0E+00 4.0E-01 8.2E+00 1.3E-01
CHRYSENE 5.2E-02 5.2E-03 3.6E-01 5.8E-03 8.5E+00 8.5E-01 1.7E+01 2.8E-01
DIBENZO(A,H)ANTHRACENE 1.6E-02 1.6E-03 2.2E-01 3.5E-03 1.5E+00 1.5E-01 3.1E+00 4.9E-02
FLUORANTHENE 1.9E-01 1.9E-02 3.4E-02 6.3E-03 9.8E+00 9.8E-01 1.9E-01 3.5E-02
FLUORENE 3.4E-03 3.4E-04 1.7E-04 3.1E-05 2.4E+00 2.4E-01 4.8E-02 8.9E-03
INDENO(1,2,3-CD)PYRENE 5.3E-02 5.3E-03 6.9E-01 1.1E-02 6.6E+00 6.6E-01 1.4E+01 2.2E-01
NAPHTHALENE 3.2E-02 3.2E-03 6.8E-03 1.3E-03 1.2E-01 1.2E-02 2.4E-03 4.4E-04
PHENANTHRENE 8.8E-02 8.8E-03 1.3E-02 2.5E-03 4.6E+00 4.6E-01 8.5E-02 1.6E-02
PYRENE 3.1E-01 3.1E-02 6.1E+00 9.7E-02 6.9E+00 6.9E-01 1.4E+01 2.2E-01
Inorganics
ANTIMONY #VALUE! #VALUE! 6.1E-01 1.3E-02 #VALUE! #VALUE! 8.9E+00 1.9E-01
COPPER 5.2E-02 6.1E-03 1.8E-01 1.2E-02 1.0E+00 1.2E-01 3.9E-01 2.6E-02
LEAD 1.4E+00 5.1E-02 1.0E+00 2.5E-02 3.5E+01 1.3E+00 5.2E+00 1.3E-01
ZINC 1.2E-02 4.7E-03 6.7E-02 1.7E-02 7.9E-01 3.0E-01 4.5E-01 1.1E-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 Robin Short-Tailed Shrew



TABLE 4-6.3.7

TERRESTRIAL FOOD CHAIN MODEL - AVERAGE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS - SURFACE SOIL

OLD SKEET AND TRAP RANGE (OSTR) - UXO 15
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 5.7E-04 5.7E-05 6.9E-05 1.3E-05 2.2E-02 2.2E-03 4.0E-04 7.3E-05
2-METHYLNAPHTHALENE 4.9E-04 4.9E-05 6.0E-05 1.1E-05 1.6E-02 1.6E-03 2.9E-04 5.4E-05
ACENAPHTHENE 4.4E-04 4.4E-05 1.3E-05 2.4E-06 1.3E-01 1.3E-02 2.3E-03 4.3E-04
ANTHRACENE 3.7E-03 3.7E-04 4.2E-04 7.7E-05 3.0E-01 3.0E-02 5.3E-03 9.8E-04
BENZO(A)ANTHRACENE 4.3E-03 4.3E-04 2.7E-02 4.3E-04 1.0E+00 1.0E-01 1.9E+00 3.1E-02
BENZO(A)PYRENE 1.1E-02 1.1E-03 1.1E-01 1.8E-03 1.1E+00 1.1E-01 2.1E+00 3.3E-02
BENZO(B)FLUORANTHENE 2.3E-02 2.3E-03 2.7E-01 4.4E-03 2.1E+00 2.1E-01 4.0E+00 6.5E-02
BENZO(G,H,I)PERYLENE 2.2E-02 2.2E-03 2.8E-01 4.5E-03 1.4E+00 1.4E-01 2.7E+00 4.3E-02
BENZO(K)FLUORANTHENE 4.1E-03 4.1E-04 3.8E-02 6.0E-04 8.9E-01 8.9E-02 1.7E+00 2.7E-02
CHRYSENE 5.4E-03 5.4E-04 3.2E-02 5.1E-04 1.9E+00 1.9E-01 3.6E+00 5.7E-02
DIBENZO(A,H)ANTHRACENE 2.2E-03 2.2E-04 2.2E-02 3.5E-04 3.4E-01 3.4E-02 6.6E-01 1.1E-02
FLUORANTHENE 3.2E-02 3.2E-03 3.7E-03 6.8E-04 2.2E+00 2.2E-01 4.0E-02 7.4E-03
FLUORENE 4.0E-04 4.0E-05 1.2E-05 2.3E-06 7.7E-01 7.7E-02 1.4E-02 2.6E-03
INDENO(1,2,3-CD)PYRENE 6.9E-03 6.9E-04 6.7E-02 1.1E-03 1.5E+00 1.5E-01 2.9E+00 4.6E-02
NAPHTHALENE 8.4E-03 8.4E-04 1.1E-03 2.0E-04 3.9E-02 3.9E-03 7.1E-04 1.3E-04
PHENANTHRENE 1.9E-02 1.9E-03 2.1E-03 3.9E-04 9.0E-01 9.0E-02 1.6E-02 2.9E-03
PYRENE 5.2E-02 5.2E-03 6.6E-01 1.1E-02 1.5E+00 1.5E-01 2.9E+00 4.6E-02
Inorganics
ANTIMONY #VALUE! #VALUE! 3.8E-02 8.1E-04 #VALUE! #VALUE! 1.3E+00 2.9E-02
COPPER 1.8E-02 2.1E-03 4.8E-02 3.3E-03 2.8E-01 3.3E-02 1.1E-01 7.5E-03
LEAD 1.9E-01 6.9E-03 1.1E-01 2.8E-03 9.5E+00 3.5E-01 1.7E+00 4.2E-02
ZINC 6.5E-03 2.5E-03 2.3E-02 5.8E-03 6.2E-01 2.4E-01 3.3E-01 8.3E-02

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 Robin Short-Tailed Shrew



APPENDIX F

CHEMICAL CONCENTRATIONS IN SURFACE SOIL AND TISSUE - COMPOSITE SOIL
MARINE RIFLE RANGE (MRR) - UXO 14

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Surface Soil Concentrations (mg/kg) Surface Water Concentrations (mg/L)

Conservative Average Conservative Average

Inorganics
ANTIMONY 1.40E+00 3.21E-01 3.21E-01 3.21E-01 0.00E+00 0.00E+00 1.00E+00 1.00E+00 1.40E+00 3.21E-01 1.14E-02 1.02E-02 5.41E-02 1.36E-02
ARSENIC 3.30E+00 2.67E+00 2.67E+00 2.67E+00 0.00E+00 0.00E+00 Regression from Eco SSL 5.61E-01 4.83E-01 Regression from Eco SSL 1.24E-01 1.00E-01
COPPER 5.24E+01 1.68E+01 1.68E+01 1.68E+01 0.00E+00 0.00E+00 5.15E-01 5.15E-01 2.70E+01 8.63E+00 Regression from Eco SSL 9.28E+00 5.92E+00
LEAD 5.25E+01 2.45E+01 2.45E+01 2.45E+01 0.00E+00 0.00E+00 Regression from Eco SSL 1.97E+01 1.06E+01 Regression from Eco SSL 2.44E+00 1.59E+00
ZINC 6.65E+01 4.02E+01 4.02E+01 4.02E+01 0.00E+00 0.00E+00 Regression from Eco SSL 3.39E+02 2.87E+02 Regression from Eco SSL 4.94E+01 3.74E+01
Explosives 
NITROGLYCERIN 8.00E-01 6.22E-01 8.00E-01 6.22E-01 0.00E+00 0.00E+00 1.00E+00 1.00E+00 8.00E-01 6.22E-01 1.00E+00 1.00E+00 8.00E-01 6.22E-01

1 - If the average of all value is the greater than the maximum detection, the average of the positive detections was used as the average value.

Average (1)

Earthworm Bioaccumulation Factors
Average of Positive 

DetectionsChemical Maximum 
Detection Average All Maximum Detection

Average 
Concentration(1)

Plant Concentrations 
(mg/kg)

Maximum Detection Average Maximum 
Detection Average

Earthworm Concentrations (mg/kg) Plant Bioaccumulation Factors



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAEL

VOLATILES
1,1,1-Trichloroethane 1000 1000 NV NV
1,1,2,2-Tetrachloroethane 76 108 NV NV
1,1,2-Trichloroethane 0.39 4.4 NV NV
1,1-Dichloroethane 475 4750 NV NV
1,1-Dichloroethene 30 300 NV NV
1,2,4-Trichlorobenzene 1.48 14.8 NV NV
1,2-Dichlorobenzene 120 1200 NV NV
1,2-Dichloroethane 50 500 17.2 34.4
1,2-Dichloroethene (total) 45.2 452 NV NV
1,4-Dichlorobenzene 30 300 NV NV
2-Butanone 1771 4571 NV NV
2-Hexanone NV NV NV NV
4-Methyl-2-pentanone NV NV NV NV
Acetone 10 50 20089 200890
Benzene 26.36 263.6 NV NV
Bromodichloromethane 1.79 17.9 NV NV
Carbon Disulfide 12.6 25.6 NV NV
Carbon Tetrachloride 16 160 NV NV
Chlorobenzene 2.725 5.45 NV NV
Chloroform 15 41 NV NV
Chloromethane NV NV NV NV
cis-1,2-Dichloroethene 45.2 452 NV NV
Dichlorodifluoromethane 2310 23100 NV NV
Ethylbenzene 9.71 29.1 NV NV
Isopropylbenzene 11 33.1 NV NV
m,p-Xylene 2.06 2.58 107 1070
Methyl acetate NV NV NV NV

X l 2 06 2 58 107 1070

PARAMETER

o-Xylene 2.06 2.58 107 1070
Methylene Chloride 5.85 50 NV NV
Styrene 20 40 NV NV
Tetrachloroethene 1.4 7 NV NV
Toluene 26 260 NV NV
Trichloroethene 0.7 7 NV NV
Trichlorofluoromethane 34.9 349 NV NV
Vinyl chloride 17 1.7 NV NV
Xylenes, Total 2.06 2.58 107 1070
SEMIVOLATILES
1,1'-Biphenyl 5 25 NV NV
2,2'-Oxybis(1-chloropropane) NV NV NV NV
2,3,4,6-Tetrachlorophenol 2.5 10 NV NV
2,4,5-Trichlorophenol 10 30 NV NV
2,4,6-Trichlorophenol 0.42 4.2 NV NV
2,4-Dimethylphenol 5 25 NV NV
2-Methylnaphthalene 65.6 356 2 20
2-Methylphenol 5 15 NV NV
3-Nitroaniline NV NV NV NV
4-Chloroaniline 1.25 12.5 NV NV
4-Chloro-3-methylphenol NV NV NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Methylphenol NV NV NV NV
4-Nitroaniline NV NV NV NV
4-Nitrophenol NV NV NV NV
7,12-Dimethylbenz(a)anthracene NV NV 2 20
Acenaphthene 65.6 356 2 20
Acenaphthylene 65.6 356 2 20
Anthracene 65.6 356 2 20
Benzaldehyde 20 40 NV NV
Benzo(a)anthracene 0.615 38.4 2 20
Benzo(a)pyrene 0.615 38.4 2 20



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

Benzo(b)fluoranthene 0.615 38.4 2 20
Benzo(g,h,i)perylene 0.615 38.4 2 20
Benzo(k)fluoranthene 0.615 38.4 2 20
Bis(2-Ethylhexyl)phthalate 18.3 183 1.11 11.1
Butyl benzyl phthalate 15.9 47 NV NV
Caprolactam 50 500 NV NV
Carbazole 1 10 2 20
Chrysene 0.615 38.4 2 20
Dibenzo(a,h)anthracene 0.615 38.4 2 20
Dibenzofuran NV NV 2 20
1,4-Dichlorobenzene 30 300 NV NV
Diethylphthalate 4583 45830 NV NV
Di-n-butyl phthalate 550 1833 0.111 1.11
Di-n-octyl phthalate NV NV NV NV
Fluoranthene 65.6 356 2 20
Fluorene 65.6 356 2 20
Hexachloroethane 0.1 1.5 NV NV
Indeno(1,2,3-cd)pyrene 0.615 38.4 2 20
Isophorone 15 179 NV NV
Naphthalene 65.6 356 2 20
n-Nitrosodiphenylamine NV NV NV NV
Pentachlorophenol 8.42 22.65 6.73 52.01
Phenanthrene 65.6 356 2 20
Phenol 6 12 NV NV
Pyrene 0.615 38.4 2 20
Perylene 0.615 38.4 2 20
HERBICIDES
Dinoseb 0.1 1 NV NV
2 4 D 1 5 NV NV2,4-D 1 5 NV NV
2,4,5-T 3 10 NV NV
PESTICIDES/PCBs
2,4'-DDD 0.147 5.56 0.227 2.7
2,4'-DDE 0.147 5.56 0.227 2.7
2,4'-DDT 0.147 5.56 0.227 2.7
4,4'-DDD 0.147 5.56 0.227 2.7
4,4'-DDE 0.147 5.56 0.227 2.7
4,4'-DDT 0.147 5.56 0.227 2.7
Aldrin 0.2 1 NV NV
Alpha-BHC 0.014 0.14 0.56 2.25
Alpha-Chlordane 4.58 9.16 2.14 10.7
Aroclor-1232 0.068 0.68 0.18 1.8
Aroclor-1242 0.069 0.69 0.41 4.1
Aroclor-1248 0.01 0.1 NV NV
Aroclor-1254 0.068 0.68 0.18 1.8
Aroclor-1260 0.068 0.68 0.18 1.8
Aroclor-1268 0.068 0.68 0.18 1.8
PCB-28 0.068 0.68 0.18 1.8
PCB-44 0.068 0.68 0.18 1.8
PCB-52 0.068 0.68 0.18 1.8



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

PCB-66 0.068 0.68 0.18 1.8
PCB-101 0.068 0.68 0.18 1.8
PCB-105 0.068 0.68 0.18 1.8
PCB-118 0.068 0.68 0.18 1.8
PCB-128 0.068 0.68 0.18 1.8
PCB-138 0.068 0.68 0.18 1.8
PCB-153 0.068 0.68 0.18 1.8
PCB-170 0.068 0.68 0.18 1.8
PCB-180 0.068 0.68 0.18 1.8
PCB-187 0.068 0.68 0.18 1.8
PCB-195 0.068 0.68 0.18 1.8
PCB-206 0.068 0.68 0.18 1.8
PCB-209 0.068 0.68 0.18 1.8
beta-BHC 0.4 2 0.56 2.25
delta-BHC 0.014 0.14 0.56 2.25
Dieldrin 0.015 1.27 0.0709 0.8
Endosulfan I 0.15 1.5 10 100
Endosulfan II 0.15 1.5 10 100
Endosulfan Sulfate 0.15 1.5 10 100
Endrin 0.092 0.92 0.01035 0.1035
Endrin Aldehyde 0.092 0.92 0.01 0.1
Endrin Ketone 0.092 0.92 0.01 0.1
Gamma-BHC (Lindane) 8 80 2 20
Gamma-Chlordane 4.58 9.16 2.14 10.7
Heptachlor 0.1 1 NV NV
Heptachlor Epoxide 0.1 1 NV NV
Methoxychlor 4 8 NV NV
Toxaphene 8 80 NV NV
T t l A l 0 068 0 68 0 18 1 8Total Aroclor 0.068 0.68 0.18 1.8
Total DDT 0.147 5.56 0.227 2.7
DIOXINS AND FURANS  (mg/kg)
1,2,3,4,6,7,8-HpCDD 0.0001 0.001 0.014 0.14
1,2,3,4,6,7,8-HpCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8,9-HPCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8-HXCDD 0.00001 0.0001 0.00028 0.0028
1,2,3,4,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,6,7,8-HxCDD 0.00001 0.0001 0.0014 0.014
1,2,3,6,7,8-HxCDF 0.00016 0.0016 0.00014 0.0014
1,2,3,7,8,9-HxCDD 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8,9-HxCDF 0.00001 0.0001 0.00014 0.0014
2,3,4,6,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8-PECDD 0.000001 0.00001 0.000014 0.00014
1,2,3,7,8-PECDF 0.00016 0.0016 0.00014 0.0014
2,3,4,7,8-PECDF 0.000016 0.00016 0.000014 0.00014
2,3,7,8-TCDD 0.000001 0.00001 0.000014 0.00014
2,3,7,8-TCDF 0.00001 0.0001 0.000014 0.00014
OCDD 0.01 0.1 0.14 1.4
OCDF 0.01 0.1 0.14 1.4
TOTAL HpCDD 0.0001 0.001 0.014 0.14



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

TOTAL HxCDD 0.00001 0.0001 0.00014 0.0014
TOTAL PeCDD 0.000001 0.00001 0.000014 0.00014
Total HpCDF 0.0001 0.001 0.0014 0.014
Total HxCDF 0.00001 0.0001 0.00014 0.0014
Total PeCDF 0.000002 0.00002 0.000014 0.00014
Total TCDD 0.000001 0.00001 0.000014 0.00014
Total TCDF 0.00001 0.0001 0.000014 0.00014
EXPLOSIVES  (mg/kg)
1,3 Dinitrobenzene 0.4 1.07 NV NV
1,3,5-Trinitrobenzene 2.68 13.31 NV NV
2,4-Dinitrotoluene 0.67 1.4 0.1 0.5
2,6-Dinitrotoluene 0.7 7 NV NV
2,4,6-Trinitrotoluene 1.6 16 0.7 17.8
2-Amino-4,6-dinitrotoluene NV NV NV NV
2-Nitrotoluene 20 200 NV NV
3-Nitrotoluene 20 200 NV NV
4-Amino-2,6-dinitrotoluene NV NV NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Nitrotoluene 20 200 NV NV
Ammonia NV NV NV NV
HMX 3 7.5 NV NV
Nitrobenzene (exp) NV NV NV NV
Nitroglycerin 3 32 NV NV
RDX 7 35 NV NV
Tetryl 1.3 6.2 NV NV
INORGANICS
Aluminum 1.93 19.3 109.7 1097
Antimony 0.059 2.76 NV NV
Arsenic 1.04 4.55 2.24 4.51
Barium 51.8 82.7 20.8 41.7
Beryllium 0.532 0.673 NV NV
Cadmium 0.77 6.9 1.47 6.35
Chromium 2.40 58.17 2.66 15.63
Hexavalent Chromium 5.66 38.37 NV NV
Cobalt 7.33 18.90 7.61 18.34
Copper 5.6 82.7 4.05 34.87
Cyanide 68.7 687 NV NV
Iron 50 500 100 1000
Lead 4.7 186.4 1.63 44.63
Manganese 51.5 145.67 179 376.6
Mercury 0.032 0.16 0.0064 0.064
Nickel 1.70 14.77 6.71 18.57
Selenium 0.143 0.661 0.29 0.819



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

Volatile Organics 
1,1,1-Trichloroethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
2-Butanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Methyl-2-pentanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Acetone 5.20E+00 5.20E+00 1.00E+00 1.00E+00
Carbon Disulfide 2.00E+00 2.00E+00 1.00E+00 1.00E+00
Chlorobenzene 9.00E-01 9.00E-01 1.00E+00 1.00E+00
Ethylbenzene 6.10E-01 6.10E-01 1.00E+00 1.00E+00
Isopropylbenzene 1.00E+00 1.00E+00 1.00E+00 1.00E+00
M,p-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Methyl Acetate 2.99E+01 2.99E+01 1.00E+00 1.00E+00
Methylene Chloride 6.70E+00 6.70E+00 1.00E+00 1.00E+00
O-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Tetrachloroethene 1.20E+00 1.20E+00 1.00E+00 1.00E+00
Toluene 1.03E+00 1.03E+00 1.00E+00 1.00E+00
Total Xylenes 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Trichloroethene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
Trichlorofluoromethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
Semivolatile Organics
1,1'-Biphenyl 1.59E-01 1.59E-01 1.00E+00 1.00E+00
1,2-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
1,4-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
2,2'-Oxybis(1-Chloropropane) ??? ??? 1.00E+00 1.00E+00
2,3,4,6-Tetrachlorophenol 1.59E-01 1.59E-01 1.00E+00 1.00E+00
2,4-D ??? ???
2-Methylnaphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
2-Methylphenol ??? ??? 1.00E+00 1.00E+00
3-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Chloro-3-Methylphenol ??? ??? 1.00E+00 1.00E+00
4-Chloroaniline 9.03E-01 9.03E-01 1.00E+00 1.00E+00
4-Methylphenol 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitrophenol 3.00E+00 3.00E+00 1.00E+00 1.00E+00
2,4,5-Trichlorophenol 2.40E-01 2.40E-01 1.00E+00 1.00E+00
2,4,6-Trichlorophenol 2.70E-01 2.70E-01 1.00E+00 1.00E+00
2,4,5-T ??? ??? ??? ???
Acenaphthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Acenaphthylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzaldehyde 1.76E+00 1.76E+00 1.00E+00 1.00E+00
Benzo(a)anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(a)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(b)fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(g,h,i)perylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(k)Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Bis(2-ethylhexyl)phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Butyl benzyl Phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Caprolactam 4.90E+01 4.90E+01 1.00E+00 1.00E+00
Carbazole 2.40E-01 2.40E-01 Eco-SSL Eco-SSL
Chrysene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Dibenzo(a,h)Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL( , )
Dibenzofuran 1.50E-01 1.50E-01 Eco-SSL Eco-SSL
Diethylphthalate 1.30E+00 1.30E+00 1.00E+00 1.00E+00
Di-n-butyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Di-n-octyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Dinoseb ??? ??? ??? ???
Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Fluorene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexachloroethane 2.10E-01 2.10E-01 1.00E+00 1.00E+00
Indeno(1,2,3-cd)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Isophorone 3.92E+00 3.92E+00 1.00E+00 1.00E+00
N-Nitrosodiphenylamine 6.05E-01 6.05E-01 1.00E+00 1.00E+00
Naphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pentachlorophenol 1.40E-02 1.40E-02 1.00E+00 1.00E+00
Phenanthrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Phenol 5.10E+00 5.10E+00 1.00E+00 1.00E+00
Pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pesticides/ PCBs
4,4'-DDD Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDE Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Aldrin 6.90E-01 6.90E-01 3.30E+00 3.30E+00
Alpha-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Aroclor-1232 5.30E-01 5.30E-01 1.59E+01 6.67E+00
Aroclor-1242 1.60E-01 1.60E-01 1.59E+01 6.67E+00
Aroclor-1248 1.60E-02 1.60E-02 1.59E+01 6.67E+00
Aroclor-1254 1.30E-02 1.30E-02 1.59E+01 6.67E+00
Aroclor-1260 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Aroclor-1268 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Dieldrin 8.20E-02 8.20E-02 6.64E+00 6.64E+00
Gamma-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Heptachlor 1.20E-01 1.20E-01 1.00E+01 1.00E+01
Endosulfan I 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan II 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan Sulfate 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endrin 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Aldehyde 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Ketone 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Heptachlor Epoxide 2.80E-02 2.80E-02 3.00E+00 3.00E+00
Methoxychlor 1.10E-01 1.10E-01 1.00E+00 1.00E+00
alpha-BHC 2.10E-01 2.10E-01 5.00E+00 5.00E+00



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

beta-BHC 1.80E-01 1.80E-01 5.00E+00 5.00E+00
delta-BHC 9.00E-01 9.00E-01 5.00E+00 5.00E+00
gamma-BHC (Lindane) 2.70E-01 2.70E-01 5.00E+00 5.00E+00
Toxaphene 6.20E-02 6.20E-02 1.00E+00 1.00E+00
Total Aroclor 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Total DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Explosives
2,4,6-Trinitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
2-Nitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
1,3,5-Trinitrobenzene 7.70E+00 7.70E+00 1.00E+00 1.00E+00
4-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
RDX 4.60E-01 4.60E-01 1.00E+00 1.00E+00
4-Amino-2,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
HMX 1.70E+01 1.70E+01 1.00E+00 1.00E+00
Nitrobenzene (exp) 3.40E+00 3.40E+00 1.00E+00 1.00E+00
1,3 Dinitrobenzene 4.50E+00 4.50E+00 1.00E+00 1.00E+00
2-Amino-4,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
Tetryl ??? ??? 1.00E+00 1.00E+00
3-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
2,4-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
2,6-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
NITROGLYCERIN 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Dioxins
1,2,3,4,6,7,8-HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,6,7,8-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8,9-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HxCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8-PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
1,2,3,7,8-Pecdf 4.40E-03 4.40E-03 2.22E+01 1.10E+01
2,3,4,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
2,3,4,7,8-PECDF 3.70E-03 3.70E-03 2.22E+01 1.10E+01
2,3,7,8-TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ HALFND 4.30E-03 4.30E-03 2.22E+01 1.10E+01
2,3,7,8-TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDD ??? ??? 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDF ??? ??? 2.22E+01 1.10E+01
TOTAL HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
Total HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total PECDF 4.40E-03 4.40E-03 2.22E+01 1.10E+01
Total TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
Total TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
Inorganicsg
Aluminum 5.00E-03 2.87E-03 1.18E-01 4.30E-02
Antimony 1.14E-02 1.02E-02 1.00E+00 1.00E+00
Arsenic Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Barium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Beryllium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cadmium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cobalt Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Copper Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexavalent Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cyanide 1.80E+00 1.00E+00 1.00E+00 1.00E+00
Iron 1.00E-02 4.25E-03 7.80E-02 3.60E-02
Lead Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Manganese Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Mercury 5.00E+00 6.52E-01 ORNL Reg. ORNL Reg.
Nickel Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Selenium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Silver Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Thallium 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Tin 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Vanadium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Zinc Eco-SSL Eco-SSL Eco-SSL Eco-SSL

Notes:
BAF - Bioaccumulation Factor
BSAF - Biota Sediment Accumulation Factor
1 - ORNL (2001) for organics; only one value is available for conservative and average exposures
2 - Sample et al., (1997) for inorganics; conservative value is 90th percentile; average value is median v
3 - ORNL (September, 1998) for all chemicals; conservative value is 90th percentile; average value is m
4 - U.S. EPA, September 1997; only one value is available for conservative and average exposures. Va
5 - Conservative and average refers to the exposure scenarios for which the uptake factors are used
6 - Where "Eco-SSL" is given, values were calculated using equations from USEPA (2005), Attachment
     Tables 4a (for inorganics) and 4b (for organics).

Default value of 1 is assigned to parameters without uptake factors



TABLE X-X

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Conservative Inputs Average Inputs
Values Units Values Units

Bobwhite Quail
Body Weight = BW 1.540E-01 kg 1.751E-01 kg
Food Ingestion Rate = If 2.442E-03 kg/day 2.042E-03 kg/day
Water Ingestion Rate = Iw 2.276E-02 L/day 1.926E-02 L/day
Soil Ingestion Rate = Is 3.395E-04 kg/day 1.246E-04 kg/day
Home Range = HR 1.880E+01 acres
Meadow Vole
Body Weight = BW 1.700E-02 kg 3.580E-02 kg
Food Ingestion Rate = If 1.878E-03 kg/day 1.744E-03 kg/day
Water Ingestion Rate = Iw 7.513E-03 L/day 6.261E-03 L/day
Soil Ingestion Rate = Is 6.010E-05 kg/day 2.093E-05 kg/day
Home Range = HR 6.590E-02 acres
American Robin
Body Weight = BW 7.73E-02 kg 8.04E-02 kg
Food Ingestion Rate = If 1.25E-02 kg/day 1.19E-02 kg/day
Water Ingestion Rate = Iw 1.21E-02 L/day 1.13E-02 L/day
Soil Ingestion Rate - Is 2.046E-03 kg/day 7.601E-04 kg/day
Home Range = HR 6.095E-01 acres
Short-Tailed Shrew
Body Weight = BW 1.500E-02 kg 1.610E-02 kg
Food Ingestion Rate = If 1.600E-03 kg/day 1.433E-03 kg/day
Water Ingestion Rate = Iw 4.280E-03 L/day 3.600E-03 L/day
Soil Ingestion Rate - Is 4.801E-05 kg/day 1.289E-05 kg/day
Home Range = HR 9.699E-01 acres
Mink
Body Weight = BW 5.500E-01 kg 1.103E+00 kg
Food Ingestion Rate = If 6.067E-02 kg/day 4.504E-02 kg/day
Water Ingestion Rate = Iw 1.213E-01 L/day 7.308E-02 L/day
Sediment Ingestion Rate = Is 5.703E-03 kg/day 4.234E-03 kg/day
Home Range = HR 1.558E+03 acres
Green Heron
Body Weight = BW 2.00E-01 kg 2.12E-01 kg
Food Ingestion Rate = If 3.10E-02 kg/day 3.00E-02 kg/day
Water Ingestion Rate = Iw 2.20E-02 L/day 2.10E-02 L/day
Sediment Ingestion Rate = Is 1.600E-03 kg/day 1.500E-03 kg/day
Home Range = HR 1 000E+01 km-radius

Assume 100% on site

Assume 100% on site

Species/Exposure Inputs

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site

Home Range = HR 1.000E+01 km-radius

Notes:
The exposure factors were derived as presented in Appendix I.

The soil/sediment ingestion rates were calculated by multiplying the food ingestion rates
     by the following incidental soil/sediment ingestion rates:

Conservative Average Source
Bobwhite quail 13.90% 6.10% 1, 2
Meadow Vole 3.20% 1.20% 1
American Robin 16.40% 6.40% 1,4
Short-tailed Shrew 3% 0.90% 1
Mink 9.4% 9.4% 3, 5
Green Heron 5% 5% 6

1 - USEPA (U.S. Environmental Protection Agency), 2005. Ecological Soil Screening Level Guidance, 
     Office of Emergency and Remedial Response. February.
2 - Based on the mourning dove.
3 - Beyer, N., E. Connor, and S. Gerould.  1994.  Estimates of Soil Ingestion by Wildlife.   
     Journal of Wildlife Management 58(2) pp. 375-382.
4 - Based on the American woodcock
5 - Based on the raccoon
6 - Based on piscivorous birds

Assume 100% on site



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.40E+00 0.00E+00 5.41E-02 4.95E-03 0.00E+00 5.97E-03 1.09E-02 5.90E-02 2.76E+00 1.85E-01 3.96E-03
ARSENIC 3.30E+00 0.00E+00 1.24E-01 1.17E-02 0.00E+00 1.37E-02 2.53E-02 1.04E+00 4.55E+00 2.44E-02 5.57E-03
COPPER 5.24E+01 0.00E+00 9.28E+00 1.85E-01 0.00E+00 1.03E+00 1.21E+00 5.60E+00 8.27E+01 2.16E-01 1.46E-02
LEAD 5.25E+01 0.00E+00 2.44E+00 1.86E-01 0.00E+00 2.70E-01 4.56E-01 4.70E+00 1.86E+02 9.70E-02 2.44E-03
ZINC 6.65E+01 0.00E+00 4.94E+01 2.35E-01 0.00E+00 5.46E+00 5.69E+00 7.54E+01 2.98E+02 7.55E-02 1.91E-02
Explosives 
NITROGLYCERIN 8.00E-01 0.00E+00 8.00E-01 2.83E-03 0.00E+00 8.84E-02 9.12E-02 3.00E+00 3.20E+01 3.04E-02 2.85E-03

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.70E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.88E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 7.51E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 6.01E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

MEADOW VOLE - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 3.21E-01 0.00E+00 1.36E-02 1.88E-04 0.00E+00 6.62E-04 8.50E-04 5.90E-02 2.76E+00 1.44E-02 3.08E-04
ARSENIC 2.67E+00 0.00E+00 1.00E-01 1.56E-03 0.00E+00 4.87E-03 6.43E-03 1.04E+00 4.55E+00 6.19E-03 1.41E-03
COPPER 1.68E+01 0.00E+00 5.92E+00 9.80E-03 0.00E+00 2.88E-01 2.98E-01 5.60E+00 8.27E+01 5.33E-02 3.61E-03
LEAD 2.45E+01 0.00E+00 1.59E+00 1.43E-02 0.00E+00 7.76E-02 9.20E-02 4.70E+00 1.86E+02 1.96E-02 4.93E-04
ZINC 4.02E+01 0.00E+00 3.74E+01 2.35E-02 0.00E+00 1.82E+00 1.85E+00 7.54E+01 2.98E+02 2.45E-02 6.20E-03
Explosives 
NITROGLYCERIN 6.22E-01 0.00E+00 6.22E-01 3.64E-04 0.00E+00 3.03E-02 3.07E-02 3.00E+00 3.20E+01 1.02E-02 9.59E-04

Body Weight = (BW) 3.58E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.74E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 6.26E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.09E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 6.59E-02 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

INDIAN HEAD, MARYLAND

MEADOW VOLE - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.40E+00 0.00E+00 5.41E-02 3.09E-03 0.00E+00 8.58E-04 3.94E-03 NV NV #VALUE! #VALUE!
ARSENIC 3.30E+00 0.00E+00 1.24E-01 7.28E-03 0.00E+00 1.96E-03 9.24E-03 2.24E+00 4.51E+00 4.1E-03 2.0E-03
COPPER 5.24E+01 0.00E+00 9.28E+00 1.16E-01 0.00E+00 1.47E-01 2.63E-01 4.05E+00 3.49E+01 6.5E-02 7.5E-03
LEAD 5.25E+01 0.00E+00 2.44E+00 1.16E-01 0.00E+00 3.88E-02 1.55E-01 1.63E+00 4.46E+01 9.5E-02 3.5E-03
ZINC 6.65E+01 0.00E+00 4.94E+01 1.47E-01 0.00E+00 7.84E-01 9.30E-01 6.61E+01 1.71E+02 1.4E-02 5.4E-03
Explosives 
NITROGLYCERIN 8.00E-01 0.00E+00 8.00E-01 1.76E-03 0.00E+00 1.27E-02 1.45E-02 NV NV #VALUE! #VALUE!

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.54E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.44E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 2.28E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 3.40E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

BOBWHITE QUAIL - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 3.21E-01 0.00E+00 1.36E-02 2.28E-04 0.00E+00 1.58E-04 3.87E-04 NV NV #VALUE! #VALUE!
ARSENIC 2.67E+00 0.00E+00 1.00E-01 1.90E-03 0.00E+00 1.17E-03 3.06E-03 2.24E+00 4.51E+00 1.4E-03 6.8E-04
COPPER 1.68E+01 0.00E+00 5.92E+00 1.19E-02 0.00E+00 6.91E-02 8.10E-02 4.05E+00 3.49E+01 2.0E-02 2.3E-03
LEAD 2.45E+01 0.00E+00 1.59E+00 1.74E-02 0.00E+00 1.86E-02 3.60E-02 1.63E+00 4.46E+01 2.2E-02 8.1E-04
ZINC 4.02E+01 0.00E+00 3.74E+01 2.86E-02 0.00E+00 4.36E-01 4.65E-01 6.61E+01 1.71E+02 7.0E-03 2.7E-03
Explosives 
NITROGLYCERIN 6.22E-01 2.00E+00 6.22E-01 4.43E-04 2.20E-01 7.26E-03 2.28E-01 NV NV #VALUE! #VALUE!

Body Weight = (BW) 1.75E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.04E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.93E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.25E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 1.88E+01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL
MARINE RIFLE RANGE (MRR) - UXO 14

SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

BOBWHITE QUAIL - AVERAGE INPUTS



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.40E+00 0.00E+00 1.40E+00 4.48E-03 0.00E+00 1.49E-01 1.54E-01 5.90E-02 2.76E+00 2.6E+00 5.6E-02
ARSENIC 3.30E+00 0.00E+00 5.61E-01 1.06E-02 0.00E+00 5.98E-02 7.04E-02 1.04E+00 4.55E+00 6.8E-02 1.5E-02
COPPER 5.24E+01 0.00E+00 2.70E+01 1.68E-01 0.00E+00 2.88E+00 3.05E+00 5.60E+00 8.27E+01 5.4E-01 3.7E-02
LEAD 5.25E+01 0.00E+00 1.97E+01 1.68E-01 0.00E+00 2.10E+00 2.27E+00 4.70E+00 1.86E+02 4.8E-01 1.2E-02
ZINC 6.65E+01 0.00E+00 3.39E+02 2.13E-01 0.00E+00 3.62E+01 3.64E+01 7.54E+01 2.98E+02 4.8E-01 1.2E-01
Explosives 
NITROGLYCERIN 8.00E-01 0.00E+00 8.00E-01 2.56E-03 0.00E+00 8.54E-02 8.79E-02 3.00E+00 3.20E+01 2.9E-02 2.7E-03

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.50E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.60E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 4.28E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 4.80E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

SHORT-TAILED SHREW - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 3.21E-01 0.00E+00 3.21E-01 2.57E-04 0.00E+00 2.86E-02 2.88E-02 5.90E-02 2.76E+00 4.9E-01 1.0E-02
ARSENIC 2.67E+00 0.00E+00 4.83E-01 2.14E-03 0.00E+00 4.29E-02 4.51E-02 1.04E+00 4.55E+00 4.3E-02 9.9E-03
COPPER 1.68E+01 0.00E+00 8.63E+00 1.34E-02 0.00E+00 7.68E-01 7.81E-01 5.60E+00 8.27E+01 1.4E-01 9.4E-03
LEAD 2.45E+01 0.00E+00 1.06E+01 1.96E-02 0.00E+00 9.45E-01 9.65E-01 4.70E+00 1.86E+02 2.1E-01 5.2E-03
ZINC 4.02E+01 0.00E+00 2.87E+02 3.22E-02 0.00E+00 2.56E+01 2.56E+01 7.54E+01 2.98E+02 3.4E-01 8.6E-02
Explosives 
NITROGLYCERIN 6.22E-01 0.00E+00 6.22E-01 4.98E-04 0.00E+00 5.54E-02 5.59E-02 3.00E+00 3.20E+01 1.9E-02 1.7E-03

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.61E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.43E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 3.60E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.29E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 9.70E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL
MARINE RIFLE RANGE (MRR) - UXO 14

SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

SHORT-TAILED SHREW - AVERAGE INPUTS



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.40E+00 0.00E+00 1.40E+00 3.71E-02 0.00E+00 2.26E-01 2.63E-01 NV NV #VALUE! #VALUE!
ARSENIC 3.30E+00 0.00E+00 5.61E-01 8.73E-02 0.00E+00 9.05E-02 1.78E-01 2.24E+00 4.51E+00 7.9E-02 3.9E-02
COPPER 5.24E+01 0.00E+00 2.70E+01 1.39E+00 0.00E+00 4.36E+00 5.74E+00 4.05E+00 3.49E+01 1.4E+00 1.6E-01
LEAD 5.25E+01 0.00E+00 1.97E+01 1.39E+00 0.00E+00 3.17E+00 4.56E+00 1.63E+00 4.46E+01 2.8E+00 1.0E-01
ZINC 6.65E+01 0.00E+00 3.39E+02 1.76E+00 0.00E+00 5.47E+01 5.65E+01 6.61E+01 1.71E+02 8.5E-01 3.3E-01
Explosives 
NITROGLYCERIN 8.00E-01 0.00E+00 8.00E-01 2.12E-02 0.00E+00 1.29E-01 1.50E-01 NV NV #VALUE! #VALUE!

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 7.73E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.25E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.21E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.05E-03 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

AMERICAN ROBIN - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 3.21E-01 0.00E+00 3.21E-01 3.04E-03 0.00E+00 4.74E-02 5.05E-02 NV NV #VALUE! #VALUE!
ARSENIC 2.67E+00 0.00E+00 4.83E-01 2.52E-02 0.00E+00 7.13E-02 9.65E-02 2.24E+00 4.51E+00 4.3E-02 2.1E-02
COPPER 1.68E+01 0.00E+00 8.63E+00 1.58E-01 0.00E+00 1.27E+00 1.43E+00 4.05E+00 3.49E+01 3.5E-01 4.1E-02
LEAD 2.45E+01 0.00E+00 1.06E+01 2.32E-01 0.00E+00 1.57E+00 1.80E+00 1.63E+00 4.46E+01 1.1E+00 4.0E-02
ZINC 4.02E+01 0.00E+00 2.87E+02 3.80E-01 0.00E+00 4.25E+01 4.28E+01 6.61E+01 1.71E+02 6.5E-01 2.5E-01
Explosives 
NITROGLYCERIN 6.22E-01 0.00E+00 6.22E-01 5.88E-03 0.00E+00 9.19E-02 9.78E-02 NV NV #VALUE! #VALUE!

Body Weight = (BW) 8.04E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.19E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.13E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 7.60E-04 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 6.10E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL
MARINE RIFLE RANGE (MRR) - UXO 14

SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

AMERICAN ROBIN - AVERAGE INPUTS



TABLE 5-6.3.8

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS

COMPOSITE SOIL
MARINE RIFLE RANGE (MRR) - UXO 14

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ANTIMONY #VALUE! #VALUE! 1.9E-01 4.0E-03 #VALUE! #VALUE! 2.6E+00 5.6E-02
ARSENIC 4.1E-03 2.0E-03 2.4E-02 5.6E-03 7.9E-02 3.9E-02 6.8E-02 1.5E-02
COPPER 6.5E-02 7.5E-03 2.2E-01 1.5E-02 1.4E+00 1.6E-01 5.4E-01 3.7E-02
LEAD 9.5E-02 3.5E-03 9.7E-02 2.4E-03 2.8E+00 1.0E-01 4.8E-01 1.2E-02
ZINC 1.4E-02 5.4E-03 7.6E-02 1.9E-02 8.5E-01 3.3E-01 4.8E-01 1.2E-01
Explosives 
NITROGLYCERIN #VALUE! #VALUE! 3.0E-02 2.9E-03 #VALUE! #VALUE! 2.9E-02 2.7E-03

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 Robin Short-Tailed Shrew



TABLE 5-6.3.12

TERRESTRIAL FOOD CHAIN MODEL - AVERAGE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS

COMPOSITE SOIL
MARINE RIFLE RANGE (MRR) - UXO 14

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ANTIMONY #VALUE! #VALUE! 1.4E-02 3.1E-04 #VALUE! #VALUE! 4.9E-01 1.0E-02
ARSENIC 1.4E-03 6.8E-04 6.2E-03 1.4E-03 4.3E-02 2.1E-02 4.3E-02 9.9E-03
COPPER 2.0E-02 2.3E-03 5.3E-02 3.6E-03 3.5E-01 4.1E-02 1.4E-01 9.4E-03
LEAD 2.2E-02 8.1E-04 2.0E-02 4.9E-04 1.1E+00 4.0E-02 2.1E-01 5.2E-03
ZINC 7.0E-03 2.7E-03 2.4E-02 6.2E-03 6.5E-01 2.5E-01 3.4E-01 8.6E-02
Explosives 
NITROGLYCERIN #VALUE! #VALUE! 1.0E-02 9.6E-04 #VALUE! #VALUE! 1.9E-02 1.7E-03

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 Robin Short-Tailed Shrew



APPENDIX F

CHEMICAL CONCENTRATIONS IN SURFACE SOIL AND TISSUE - BERM 1 SURFACE SOIL 
MARINE RIFLE RANGE (MRR) - UXO 14

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Surface Soil Concentrations (mg/kg) Surface Water Concentrations (mg/L)

Conservative Average Conservative Average

Inorganics
ANTIMONY 1.60E-01 1.30E-01 1.30E-01 1.30E-01 0.00E+00 0.00E+00 1.00E+00 1.00E+00 1.60E-01 1.30E-01 1.14E-02 1.02E-02 7.07E-03 5.82E-03
ARSENIC 4.20E+00 2.52E+00 2.52E+00 2.52E+00 0.00E+00 0.00E+00 Regression from Eco SSL 6.65E-01 4.64E-01 Regression from Eco SSL 1.58E-01 9.46E-02
COPPER 1.07E+02 5.16E+01 5.16E+01 5.16E+01 0.00E+00 0.00E+00 5.15E-01 5.15E-01 5.51E+01 2.66E+01 Regression from Eco SSL 1.23E+01 9.22E+00
LEAD 5.43E+02 2.22E+02 2.22E+02 2.22E+02 0.00E+00 0.00E+00 Regression from Eco SSL 1.30E+02 6.30E+01 Regression from Eco SSL 9.07E+00 5.49E+00
TIN 9.10E+00 3.33E+00 6.60E+00 3.33E+00 0.00E+00 0.00E+00 1.00E+00 1.00E+00 9.10E+00 3.33E+00 1.00E+00 1.00E+00 9.10E+00 3.33E+00
ZINC 3.33E+01 2.51E+01 2.51E+01 2.51E+01 0.00E+00 0.00E+00 Regression from Eco SSL 2.70E+02 2.46E+02 Regression from Eco SSL 3.37E+01 2.88E+01

1 - If the average of all value is the greater than the maximum detection, the average of the positive detections was used as the average value.

Average (1)

Earthworm Bioaccumulation Factors
Average of Positive 

DetectionsChemical Maximum 
Detection Average All Maximum Detection

Average 
Concentration(1)

Plant Concentrations 
(mg/kg)

Maximum Detection Average Maximum 
Detection Average

Earthworm Concentrations (mg/kg) Plant Bioaccumulation Factors



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAEL

VOLATILES
1,1,1-Trichloroethane 1000 1000 NV NV
1,1,2,2-Tetrachloroethane 76 108 NV NV
1,1,2-Trichloroethane 0.39 4.4 NV NV
1,1-Dichloroethane 475 4750 NV NV
1,1-Dichloroethene 30 300 NV NV
1,2,4-Trichlorobenzene 1.48 14.8 NV NV
1,2-Dichlorobenzene 120 1200 NV NV
1,2-Dichloroethane 50 500 17.2 34.4
1,2-Dichloroethene (total) 45.2 452 NV NV
1,4-Dichlorobenzene 30 300 NV NV
2-Butanone 1771 4571 NV NV
2-Hexanone NV NV NV NV
4-Methyl-2-pentanone NV NV NV NV
Acetone 10 50 20089 200890
Benzene 26.36 263.6 NV NV
Bromodichloromethane 1.79 17.9 NV NV
Carbon Disulfide 12.6 25.6 NV NV
Carbon Tetrachloride 16 160 NV NV
Chlorobenzene 2.725 5.45 NV NV
Chloroform 15 41 NV NV
Chloromethane NV NV NV NV
cis-1,2-Dichloroethene 45.2 452 NV NV
Dichlorodifluoromethane 2310 23100 NV NV
Ethylbenzene 9.71 29.1 NV NV
Isopropylbenzene 11 33.1 NV NV
m,p-Xylene 2.06 2.58 107 1070
Methyl acetate NV NV NV NV

X l 2 06 2 58 107 1070

PARAMETER

o-Xylene 2.06 2.58 107 1070
Methylene Chloride 5.85 50 NV NV
Styrene 20 40 NV NV
Tetrachloroethene 1.4 7 NV NV
Toluene 26 260 NV NV
Trichloroethene 0.7 7 NV NV
Trichlorofluoromethane 34.9 349 NV NV
Vinyl chloride 17 1.7 NV NV
Xylenes, Total 2.06 2.58 107 1070
SEMIVOLATILES
1,1'-Biphenyl 5 25 NV NV
2,2'-Oxybis(1-chloropropane) NV NV NV NV
2,3,4,6-Tetrachlorophenol 2.5 10 NV NV
2,4,5-Trichlorophenol 10 30 NV NV
2,4,6-Trichlorophenol 0.42 4.2 NV NV
2,4-Dimethylphenol 5 25 NV NV
1-Methylnaphthalene 65.6 356 2 20
2-Methylnaphthalene 65.6 356 2 20
2-Methylphenol 5 15 NV NV
3-Nitroaniline NV NV NV NV
4-Chloroaniline 1.25 12.5 NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Chloro-3-methylphenol NV NV NV NV
4-Methylphenol NV NV NV NV
4-Nitroaniline NV NV NV NV
4-Nitrophenol NV NV NV NV
7,12-Dimethylbenz(a)anthracene NV NV 2 20
Acenaphthene 65.6 356 2 20
Acenaphthylene 65.6 356 2 20
Anthracene 65.6 356 2 20
Benzaldehyde 20 40 NV NV
Benzo(a)anthracene 0.615 38.4 2 20
Benzo(a)pyrene 0.615 38.4 2 20



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

Benzo(b)fluoranthene 0.615 38.4 2 20
Benzo(g,h,i)perylene 0.615 38.4 2 20
Benzo(k)fluoranthene 0.615 38.4 2 20
Bis(2-Ethylhexyl)phthalate 18.3 183 1.11 11.1
Butyl benzyl phthalate 15.9 47 NV NV
Caprolactam 50 500 NV NV
Carbazole 1 10 2 20
Chrysene 0.615 38.4 2 20
Dibenzo(a,h)anthracene 0.615 38.4 2 20
Dibenzofuran NV NV 2 20
1,4-Dichlorobenzene 30 300 NV NV
Diethylphthalate 4583 45830 NV NV
Di-n-butyl phthalate 550 1833 0.111 1.11
Di-n-octyl phthalate NV NV NV NV
Fluoranthene 65.6 356 2 20
Fluorene 65.6 356 2 20
Hexachloroethane 0.1 1.5 NV NV
Indeno(1,2,3-cd)pyrene 0.615 38.4 2 20
Isophorone 15 179 NV NV
Naphthalene 65.6 356 2 20
n-Nitrosodiphenylamine NV NV NV NV
Pentachlorophenol 8.42 22.65 6.73 52.01
Phenanthrene 65.6 356 2 20
Phenol 6 12 NV NV
Pyrene 0.615 38.4 2 20
Perylene 0.615 38.4 2 20
HERBICIDES
Dinoseb 0.1 1 NV NV
2 4 D 1 5 NV NV2,4-D 1 5 NV NV
2,4,5-T 3 10 NV NV
PESTICIDES/PCBs
2,4'-DDD 0.147 5.56 0.227 2.7
2,4'-DDE 0.147 5.56 0.227 2.7
2,4'-DDT 0.147 5.56 0.227 2.7
4,4'-DDD 0.147 5.56 0.227 2.7
4,4'-DDE 0.147 5.56 0.227 2.7
4,4'-DDT 0.147 5.56 0.227 2.7
Aldrin 0.2 1 NV NV
Alpha-BHC 0.014 0.14 0.56 2.25
Alpha-Chlordane 4.58 9.16 2.14 10.7
Aroclor-1232 0.068 0.68 0.18 1.8
Aroclor-1242 0.069 0.69 0.41 4.1
Aroclor-1248 0.01 0.1 NV NV
Aroclor-1254 0.068 0.68 0.18 1.8
Aroclor-1260 0.068 0.68 0.18 1.8
Aroclor-1268 0.068 0.68 0.18 1.8
PCB-28 0.068 0.68 0.18 1.8
PCB-44 0.068 0.68 0.18 1.8
PCB-52 0.068 0.68 0.18 1.8



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

PCB-66 0.068 0.68 0.18 1.8
PCB-101 0.068 0.68 0.18 1.8
PCB-105 0.068 0.68 0.18 1.8
PCB-118 0.068 0.68 0.18 1.8
PCB-128 0.068 0.68 0.18 1.8
PCB-138 0.068 0.68 0.18 1.8
PCB-153 0.068 0.68 0.18 1.8
PCB-170 0.068 0.68 0.18 1.8
PCB-180 0.068 0.68 0.18 1.8
PCB-187 0.068 0.68 0.18 1.8
PCB-195 0.068 0.68 0.18 1.8
PCB-206 0.068 0.68 0.18 1.8
PCB-209 0.068 0.68 0.18 1.8
beta-BHC 0.4 2 0.56 2.25
delta-BHC 0.014 0.14 0.56 2.25
Dieldrin 0.015 1.27 0.0709 0.8
Endosulfan I 0.15 1.5 10 100
Endosulfan II 0.15 1.5 10 100
Endosulfan Sulfate 0.15 1.5 10 100
Endrin 0.092 0.92 0.01035 0.1035
Endrin Aldehyde 0.092 0.92 0.01 0.1
Endrin Ketone 0.092 0.92 0.01 0.1
Gamma-BHC (Lindane) 8 80 2 20
Gamma-Chlordane 4.58 9.16 2.14 10.7
Heptachlor 0.1 1 NV NV
Heptachlor Epoxide 0.1 1 NV NV
Methoxychlor 4 8 NV NV
Toxaphene 8 80 NV NV
T t l A l 0 068 0 68 0 18 1 8Total Aroclor 0.068 0.68 0.18 1.8
Total DDT 0.147 5.56 0.227 2.7
DIOXINS AND FURANS  (mg/kg)
1,2,3,4,6,7,8-HpCDD 0.0001 0.001 0.014 0.14
1,2,3,4,6,7,8-HpCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8,9-HPCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8-HXCDD 0.00001 0.0001 0.00028 0.0028
1,2,3,4,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,6,7,8-HxCDD 0.00001 0.0001 0.0014 0.014
1,2,3,6,7,8-HxCDF 0.00016 0.0016 0.00014 0.0014
1,2,3,7,8,9-HxCDD 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8,9-HxCDF 0.00001 0.0001 0.00014 0.0014
2,3,4,6,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8-PECDD 0.000001 0.00001 0.000014 0.00014
1,2,3,7,8-PECDF 0.00016 0.0016 0.00014 0.0014
2,3,4,7,8-PECDF 0.000016 0.00016 0.000014 0.00014
2,3,7,8-TCDD 0.000001 0.00001 0.000014 0.00014
2,3,7,8-TCDF 0.00001 0.0001 0.000014 0.00014
OCDD 0.01 0.1 0.14 1.4
OCDF 0.01 0.1 0.14 1.4
TOTAL HpCDD 0.0001 0.001 0.014 0.14



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

TOTAL HxCDD 0.00001 0.0001 0.00014 0.0014
TOTAL PeCDD 0.000001 0.00001 0.000014 0.00014
Total HpCDF 0.0001 0.001 0.0014 0.014
Total HxCDF 0.00001 0.0001 0.00014 0.0014
Total PeCDF 0.000002 0.00002 0.000014 0.00014
Total TCDD 0.000001 0.00001 0.000014 0.00014
Total TCDF 0.00001 0.0001 0.000014 0.00014
EXPLOSIVES  (mg/kg)
1,3 Dinitrobenzene 0.4 1.07 NV NV
1,3,5-Trinitrobenzene 2.68 13.31 NV NV
2,4-Dinitrotoluene 0.67 1.4 0.1 0.5
2,6-Dinitrotoluene 0.7 7 NV NV
2,4,6-Trinitrotoluene 1.6 16 0.7 17.8
2-Amino-4,6-dinitrotoluene NV NV NV NV
2-Nitrotoluene 20 200 NV NV
3-Nitrotoluene 20 200 NV NV
4-Amino-2,6-dinitrotoluene NV NV NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Nitrotoluene 20 200 NV NV
Ammonia NV NV NV NV
HMX 3 7.5 NV NV
Nitrobenzene (exp) NV NV NV NV
Nitroglycerin 3 32 NV NV
RDX 7 35 NV NV
Tetryl 1.3 6.2 NV NV
INORGANICS
Aluminum 1.93 19.3 109.7 1097
Antimony 0.059 2.76 NV NV
Arsenic 1.04 4.55 2.24 4.51
Barium 51.8 82.7 20.8 41.7
Beryllium 0.532 0.673 NV NV
Cadmium 0.77 6.9 1.47 6.35
Chromium 2.40 58.17 2.66 15.63
Hexavalent Chromium 5.66 38.37 NV NV
Cobalt 7.33 18.90 7.61 18.34
Copper 5.6 82.7 4.05 34.87
Cyanide 68.7 687 NV NV
Iron 50 500 100 1000
Lead 4.7 186.4 1.63 44.63
Manganese 51.5 145.67 179 376.6
Mercury 0.032 0.16 0.0064 0.064
Nickel 1.70 14.77 6.71 18.57
Selenium 0.143 0.661 0.29 0.819



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

Volatile Organics 
1,1,1-Trichloroethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
2-Butanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Methyl-2-pentanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Acetone 5.20E+00 5.20E+00 1.00E+00 1.00E+00
Carbon Disulfide 2.00E+00 2.00E+00 1.00E+00 1.00E+00
Chlorobenzene 9.00E-01 9.00E-01 1.00E+00 1.00E+00
Ethylbenzene 6.10E-01 6.10E-01 1.00E+00 1.00E+00
Isopropylbenzene 1.00E+00 1.00E+00 1.00E+00 1.00E+00
M,p-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Methyl Acetate 2.99E+01 2.99E+01 1.00E+00 1.00E+00
Methylene Chloride 6.70E+00 6.70E+00 1.00E+00 1.00E+00
O-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Tetrachloroethene 1.20E+00 1.20E+00 1.00E+00 1.00E+00
Toluene 1.03E+00 1.03E+00 1.00E+00 1.00E+00
Total Xylenes 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Trichloroethene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
Trichlorofluoromethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
Semivolatile Organics
1,1'-Biphenyl 1.59E-01 1.59E-01 1.00E+00 1.00E+00
1,2-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
1,4-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
2,2'-Oxybis(1-Chloropropane) ??? ??? 1.00E+00 1.00E+00
2,3,4,6-Tetrachlorophenol 1.59E-01 1.59E-01 1.00E+00 1.00E+00
2,4-D ??? ???
2-Methylnaphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
2-Methylphenol ??? ??? 1.00E+00 1.00E+00
3-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Chloro-3-Methylphenol ??? ??? 1.00E+00 1.00E+00
4-Chloroaniline 9.03E-01 9.03E-01 1.00E+00 1.00E+00
4-Methylphenol 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitrophenol 3.00E+00 3.00E+00 1.00E+00 1.00E+00
2,4,5-Trichlorophenol 2.40E-01 2.40E-01 1.00E+00 1.00E+00
2,4,6-Trichlorophenol 2.70E-01 2.70E-01 1.00E+00 1.00E+00
2,4,5-T ??? ??? ??? ???
Acenaphthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Acenaphthylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzaldehyde 1.76E+00 1.76E+00 1.00E+00 1.00E+00
Benzo(a)anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(a)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(b)fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(g,h,i)perylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(k)Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Bis(2-ethylhexyl)phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Butyl benzyl Phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Caprolactam 4.90E+01 4.90E+01 1.00E+00 1.00E+00
Carbazole 2.40E-01 2.40E-01 Eco-SSL Eco-SSL
Chrysene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Dibenzo(a,h)Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL( , )
Dibenzofuran 1.50E-01 1.50E-01 Eco-SSL Eco-SSL
Diethylphthalate 1.30E+00 1.30E+00 1.00E+00 1.00E+00
Di-n-butyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Di-n-octyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Dinoseb ??? ??? ??? ???
Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Fluorene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexachloroethane 2.10E-01 2.10E-01 1.00E+00 1.00E+00
Indeno(1,2,3-cd)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Isophorone 3.92E+00 3.92E+00 1.00E+00 1.00E+00
N-Nitrosodiphenylamine 6.05E-01 6.05E-01 1.00E+00 1.00E+00
Naphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pentachlorophenol 1.40E-02 1.40E-02 1.00E+00 1.00E+00
Phenanthrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Phenol 5.10E+00 5.10E+00 1.00E+00 1.00E+00
Pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pesticides/ PCBs
4,4'-DDD Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDE Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Aldrin 6.90E-01 6.90E-01 3.30E+00 3.30E+00
Alpha-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Aroclor-1232 5.30E-01 5.30E-01 1.59E+01 6.67E+00
Aroclor-1242 1.60E-01 1.60E-01 1.59E+01 6.67E+00
Aroclor-1248 1.60E-02 1.60E-02 1.59E+01 6.67E+00
Aroclor-1254 1.30E-02 1.30E-02 1.59E+01 6.67E+00
Aroclor-1260 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Aroclor-1268 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Dieldrin 8.20E-02 8.20E-02 6.64E+00 6.64E+00
Gamma-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Heptachlor 1.20E-01 1.20E-01 1.00E+01 1.00E+01
Endosulfan I 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan II 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan Sulfate 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endrin 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Aldehyde 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Ketone 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Heptachlor Epoxide 2.80E-02 2.80E-02 3.00E+00 3.00E+00
Methoxychlor 1.10E-01 1.10E-01 1.00E+00 1.00E+00
alpha-BHC 2.10E-01 2.10E-01 5.00E+00 5.00E+00



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

beta-BHC 1.80E-01 1.80E-01 5.00E+00 5.00E+00
delta-BHC 9.00E-01 9.00E-01 5.00E+00 5.00E+00
gamma-BHC (Lindane) 2.70E-01 2.70E-01 5.00E+00 5.00E+00
Toxaphene 6.20E-02 6.20E-02 1.00E+00 1.00E+00
Total Aroclor 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Total DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Explosives
2,4,6-Trinitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
2-Nitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
1,3,5-Trinitrobenzene 7.70E+00 7.70E+00 1.00E+00 1.00E+00
4-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
RDX 4.60E-01 4.60E-01 1.00E+00 1.00E+00
4-Amino-2,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
HMX 1.70E+01 1.70E+01 1.00E+00 1.00E+00
Nitrobenzene (exp) 3.40E+00 3.40E+00 1.00E+00 1.00E+00
1,3 Dinitrobenzene 4.50E+00 4.50E+00 1.00E+00 1.00E+00
2-Amino-4,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
Tetryl ??? ??? 1.00E+00 1.00E+00
3-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
2,4-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
2,6-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
Dioxins
1,2,3,4,6,7,8-HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,6,7,8-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8,9-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HxCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8-PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
1,2,3,7,8-Pecdf 4.40E-03 4.40E-03 2.22E+01 1.10E+01
2,3,4,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
2,3,4,7,8-PECDF 3.70E-03 3.70E-03 2.22E+01 1.10E+01
2,3,7,8-TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ HALFND 4.30E-03 4.30E-03 2.22E+01 1.10E+01
2,3,7,8-TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDD ??? ??? 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDF ??? ??? 2.22E+01 1.10E+01
TOTAL HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
Total HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total PECDF 4.40E-03 4.40E-03 2.22E+01 1.10E+01
Total TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
Total TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
Inorganics
Aluminum 5.00E-03 2.87E-03 1.18E-01 4.30E-02
Antimony 1.14E-02 1.02E-02 1.00E+00 1.00E+00
Arsenic Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Barium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Beryllium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cadmium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cobalt Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Copper Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexavalent Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cyanide 1.80E+00 1.00E+00 1.00E+00 1.00E+00
Iron 1.00E-02 4.25E-03 7.80E-02 3.60E-02
Lead Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Manganese Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Mercury 5.00E+00 6.52E-01 ORNL Reg. ORNL Reg.
Nickel Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Selenium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Silver Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Thallium 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Tin 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Vanadium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Zinc Eco-SSL Eco-SSL Eco-SSL Eco-SSL

Notes:
BAF - Bioaccumulation Factor
BSAF - Biota Sediment Accumulation Factor
1 - ORNL (2001) for organics; only one value is available for conservative and average exposures
2 - Sample et al., (1997) for inorganics; conservative value is 90th percentile; average value is median v
3 - ORNL (September, 1998) for all chemicals; conservative value is 90th percentile; average value is m
4 - U.S. EPA, September 1997; only one value is available for conservative and average exposures. Va
5 - Conservative and average refers to the exposure scenarios for which the uptake factors are used
6 - Where "Eco-SSL" is given, values were calculated using equations from USEPA (2005), Attachment
     Tables 4a (for inorganics) and 4b (for organics).

Default value of 1 is assigned to parameters without uptake factors



TABLE X-X

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Conservative Inputs Average Inputs
Values Units Values Units

Bobwhite Quail
Body Weight = BW 1.540E-01 kg 1.751E-01 kg
Food Ingestion Rate = If 2.442E-03 kg/day 2.042E-03 kg/day
Water Ingestion Rate = Iw 2.276E-02 L/day 1.926E-02 L/day
Soil Ingestion Rate = Is 3.395E-04 kg/day 1.246E-04 kg/day
Home Range = HR 1.880E+01 acres
Meadow Vole
Body Weight = BW 1.700E-02 kg 3.580E-02 kg
Food Ingestion Rate = If 1.878E-03 kg/day 1.744E-03 kg/day
Water Ingestion Rate = Iw 7.513E-03 L/day 6.261E-03 L/day
Soil Ingestion Rate = Is 6.010E-05 kg/day 2.093E-05 kg/day
Home Range = HR 6.590E-02 acres
American Robin
Body Weight = BW 7.73E-02 kg 8.04E-02 kg
Food Ingestion Rate = If 1.25E-02 kg/day 1.19E-02 kg/day
Water Ingestion Rate = Iw 1.21E-02 L/day 1.13E-02 L/day
Soil Ingestion Rate - Is 2.046E-03 kg/day 7.601E-04 kg/day
Home Range = HR 6.095E-01 acres
Short-Tailed Shrew
Body Weight = BW 1.500E-02 kg 1.610E-02 kg
Food Ingestion Rate = If 1.600E-03 kg/day 1.433E-03 kg/day
Water Ingestion Rate = Iw 4.280E-03 L/day 3.600E-03 L/day
Soil Ingestion Rate - Is 4.801E-05 kg/day 1.289E-05 kg/day
Home Range = HR 9.699E-01 acres
Mink
Body Weight = BW 5.500E-01 kg 1.103E+00 kg
Food Ingestion Rate = If 6.067E-02 kg/day 4.504E-02 kg/day
Water Ingestion Rate = Iw 1.213E-01 L/day 7.308E-02 L/day
Sediment Ingestion Rate = Is 5.703E-03 kg/day 4.234E-03 kg/day
Home Range = HR 1.558E+03 acres
Green Heron
Body Weight = BW 2.00E-01 kg 2.12E-01 kg
Food Ingestion Rate = If 3.10E-02 kg/day 3.00E-02 kg/day
Water Ingestion Rate = Iw 2.20E-02 L/day 2.10E-02 L/day
Sediment Ingestion Rate = Is 1.600E-03 kg/day 1.500E-03 kg/day
Home Range = HR 1 000E+01 km-radius

Assume 100% on site

Assume 100% on site

Species/Exposure Inputs

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site

Home Range = HR 1.000E+01 km-radius

Notes:
The exposure factors were derived as presented in Appendix I.

The soil/sediment ingestion rates were calculated by multiplying the food ingestion rates
     by the following incidental soil/sediment ingestion rates:

Conservative Average Source
Bobwhite quail 13.90% 6.10% 1, 2
Meadow Vole 3.20% 1.20% 1
American Robin 16.40% 6.40% 1,4
Short-tailed Shrew 3% 0.90% 1
Mink 9.4% 9.4% 3, 5
Green Heron 5% 5% 6

1 - USEPA (U.S. Environmental Protection Agency), 2005. Ecological Soil Screening Level Guidance, 
     Office of Emergency and Remedial Response. February.
2 - Based on the mourning dove.
3 - Beyer, N., E. Connor, and S. Gerould.  1994.  Estimates of Soil Ingestion by Wildlife.   
     Journal of Wildlife Management 58(2) pp. 375-382.
4 - Based on the American woodcock
5 - Based on the raccoon
6 - Based on piscivorous birds

Assume 100% on site



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.60E-01 0.00E+00 7.07E-03 5.66E-04 0.00E+00 7.81E-04 1.35E-03 5.90E-02 2.76E+00 2.28E-02 4.88E-04
ARSENIC 4.20E+00 0.00E+00 1.58E-01 1.48E-02 0.00E+00 1.74E-02 3.23E-02 1.04E+00 4.55E+00 3.10E-02 7.09E-03
COPPER 1.07E+02 0.00E+00 1.23E+01 3.78E-01 0.00E+00 1.36E+00 1.74E+00 5.60E+00 8.27E+01 3.10E-01 2.10E-02
LEAD 5.43E+02 0.00E+00 9.07E+00 1.92E+00 0.00E+00 1.00E+00 2.92E+00 4.70E+00 1.86E+02 6.22E-01 1.57E-02
TIN 9.10E+00 0.00E+00 9.10E+00 3.22E-02 0.00E+00 1.01E+00 1.04E+00 2.34E+01 3.50E+01 4.43E-02 2.96E-02
ZINC 3.33E+01 0.00E+00 3.37E+01 1.18E-01 0.00E+00 3.72E+00 3.84E+00 7.54E+01 2.98E+02 5.09E-02 1.29E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.70E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.88E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 7.51E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 6.01E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

MEADOW VOLE - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - BERM 1 SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.30E-01 0.00E+00 5.82E-03 7.60E-05 0.00E+00 2.83E-04 3.59E-04 5.90E-02 2.76E+00 6.09E-03 1.30E-04
ARSENIC 2.52E+00 0.00E+00 9.46E-02 1.47E-03 0.00E+00 4.61E-03 6.08E-03 1.04E+00 4.55E+00 5.85E-03 1.34E-03
COPPER 5.16E+01 0.00E+00 9.22E+00 3.02E-02 0.00E+00 4.49E-01 4.80E-01 5.60E+00 8.27E+01 8.56E-02 5.80E-03
LEAD 2.22E+02 0.00E+00 5.49E+00 1.30E-01 0.00E+00 2.68E-01 3.98E-01 4.70E+00 1.86E+02 8.46E-02 2.13E-03
TIN 3.33E+00 0.00E+00 3.33E+00 1.95E-03 0.00E+00 1.62E-01 1.64E-01 2.34E+01 3.50E+01 7.02E-03 4.69E-03
ZINC 2.51E+01 0.00E+00 2.88E+01 1.47E-02 0.00E+00 1.40E+00 1.42E+00 7.54E+01 2.98E+02 1.88E-02 4.76E-03

Body Weight = (BW) 3.58E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.74E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 6.26E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.09E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 6.59E-02 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

MEADOW VOLE - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - BERM 1 SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.60E-01 0.00E+00 7.07E-03 3.53E-04 0.00E+00 1.12E-04 4.65E-04 NV NV #VALUE! #VALUE!
ARSENIC 4.20E+00 0.00E+00 1.58E-01 9.26E-03 0.00E+00 2.50E-03 1.18E-02 2.24E+00 4.51E+00 5.2E-03 2.6E-03
COPPER 1.07E+02 0.00E+00 1.23E+01 2.36E-01 0.00E+00 1.95E-01 4.31E-01 4.05E+00 3.49E+01 1.1E-01 1.2E-02
LEAD 5.43E+02 0.00E+00 9.07E+00 1.20E+00 0.00E+00 1.44E-01 1.34E+00 1.63E+00 4.46E+01 8.2E-01 3.0E-02
TIN 9.10E+00 0.00E+00 9.10E+00 2.01E-02 0.00E+00 1.44E-01 1.64E-01 6.76E+00 1.69E+01 2.4E-02 9.7E-03
ZINC 3.33E+01 0.00E+00 3.37E+01 7.34E-02 0.00E+00 5.34E-01 6.08E-01 6.61E+01 1.71E+02 9.2E-03 3.5E-03

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.54E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.44E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 2.28E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 3.40E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

BOBWHITE QUAIL - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - BERM 1 SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.30E-01 0.00E+00 5.82E-03 9.25E-05 0.00E+00 6.79E-05 1.60E-04 NV NV #VALUE! #VALUE!
ARSENIC 2.52E+00 0.00E+00 9.46E-02 1.79E-03 0.00E+00 1.10E-03 2.90E-03 2.24E+00 4.51E+00 1.3E-03 6.4E-04
COPPER 5.16E+01 0.00E+00 9.22E+00 3.67E-02 0.00E+00 1.08E-01 1.44E-01 4.05E+00 3.49E+01 3.6E-02 4.1E-03
LEAD 2.22E+02 0.00E+00 5.49E+00 1.58E-01 0.00E+00 6.41E-02 2.22E-01 1.63E+00 4.46E+01 1.4E-01 5.0E-03
TIN 3.33E+00 0.00E+00 3.33E+00 2.37E-03 0.00E+00 3.88E-02 4.12E-02 6.76E+00 1.69E+01 6.1E-03 2.4E-03
ZINC 2.51E+01 0.00E+00 2.88E+01 1.78E-02 0.00E+00 3.36E-01 3.54E-01 6.61E+01 1.71E+02 5.3E-03 2.1E-03

Body Weight = (BW) 1.75E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.04E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.93E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.25E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 1.88E+01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

BOBWHITE QUAIL - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - BERM 1 SURFACE SOIL



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.60E-01 0.00E+00 1.60E-01 5.12E-04 0.00E+00 1.71E-02 1.76E-02 5.90E-02 2.76E+00 3.0E-01 6.4E-03
ARSENIC 4.20E+00 0.00E+00 6.65E-01 1.34E-02 0.00E+00 7.10E-02 8.44E-02 1.04E+00 4.55E+00 8.1E-02 1.9E-02
COPPER 1.07E+02 0.00E+00 5.51E+01 3.42E-01 0.00E+00 5.88E+00 6.22E+00 5.60E+00 8.27E+01 1.1E+00 7.5E-02
LEAD 5.43E+02 0.00E+00 1.30E+02 1.74E+00 0.00E+00 1.38E+01 1.56E+01 4.70E+00 1.86E+02 3.3E+00 8.3E-02
TIN 9.10E+00 0.00E+00 9.10E+00 2.91E-02 0.00E+00 9.71E-01 1.00E+00 2.34E+01 3.50E+01 4.3E-02 2.9E-02
ZINC 3.33E+01 0.00E+00 2.70E+02 1.07E-01 0.00E+00 2.88E+01 2.89E+01 7.54E+01 2.98E+02 3.8E-01 9.7E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.50E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.60E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 4.28E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 4.80E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

SHORT-TAILED SHREW - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - BERM 1 SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.30E-01 0.00E+00 1.30E-01 1.04E-04 0.00E+00 1.16E-02 1.17E-02 5.90E-02 2.76E+00 2.0E-01 4.2E-03
ARSENIC 2.52E+00 0.00E+00 4.64E-01 2.02E-03 0.00E+00 4.13E-02 4.33E-02 1.04E+00 4.55E+00 4.2E-02 9.5E-03
COPPER 5.16E+01 0.00E+00 2.66E+01 4.13E-02 0.00E+00 2.37E+00 2.41E+00 5.60E+00 8.27E+01 4.3E-01 2.9E-02
LEAD 2.22E+02 0.00E+00 6.30E+01 1.78E-01 0.00E+00 5.61E+00 5.78E+00 4.70E+00 1.86E+02 1.2E+00 3.1E-02
TIN 3.33E+00 0.00E+00 3.33E+00 2.67E-03 0.00E+00 2.96E-01 2.99E-01 2.34E+01 3.50E+01 1.3E-02 8.5E-03
ZINC 2.51E+01 0.00E+00 2.46E+02 2.01E-02 0.00E+00 2.19E+01 2.19E+01 7.54E+01 2.98E+02 2.9E-01 7.4E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.61E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.43E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 3.60E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.29E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 9.70E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

SHORT-TAILED SHREW - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - BERM 1 SURFACE SOIL



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.60E-01 0.00E+00 1.60E-01 4.23E-03 0.00E+00 2.58E-02 3.01E-02 NV NV #VALUE! #VALUE!
ARSENIC 4.20E+00 0.00E+00 6.65E-01 1.11E-01 0.00E+00 1.07E-01 2.18E-01 2.24E+00 4.51E+00 9.8E-02 4.8E-02
COPPER 1.07E+02 0.00E+00 5.51E+01 2.83E+00 0.00E+00 8.89E+00 1.17E+01 4.05E+00 3.49E+01 2.9E+00 3.4E-01
LEAD 5.43E+02 0.00E+00 1.30E+02 1.44E+01 0.00E+00 2.09E+01 3.53E+01 1.63E+00 4.46E+01 2.2E+01 7.9E-01
TIN 9.10E+00 0.00E+00 9.10E+00 2.41E-01 0.00E+00 1.47E+00 1.71E+00 6.76E+00 1.69E+01 2.5E-01 1.0E-01
ZINC 3.33E+01 0.00E+00 2.70E+02 8.81E-01 0.00E+00 4.36E+01 4.45E+01 6.61E+01 1.71E+02 6.7E-01 2.6E-01

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 7.73E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.25E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.21E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.05E-03 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

AMERICAN ROBIN - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - BERM 1 SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.30E-01 0.00E+00 1.30E-01 1.23E-03 0.00E+00 1.92E-02 2.04E-02 NV NV #VALUE! #VALUE!
ARSENIC 2.52E+00 0.00E+00 4.64E-01 2.38E-02 0.00E+00 6.85E-02 9.23E-02 2.24E+00 4.51E+00 4.1E-02 2.0E-02
COPPER 5.16E+01 0.00E+00 2.66E+01 4.88E-01 0.00E+00 3.93E+00 4.42E+00 4.05E+00 3.49E+01 1.1E+00 1.3E-01
LEAD 2.22E+02 0.00E+00 6.30E+01 2.10E+00 0.00E+00 9.31E+00 1.14E+01 1.63E+00 4.46E+01 7.0E+00 2.6E-01
TIN 3.33E+00 0.00E+00 3.33E+00 3.15E-02 0.00E+00 4.92E-01 5.23E-01 6.76E+00 1.69E+01 7.7E-02 3.1E-02
ZINC 2.51E+01 0.00E+00 2.46E+02 2.37E-01 0.00E+00 3.64E+01 3.66E+01 6.61E+01 1.71E+02 5.5E-01 2.1E-01

Body Weight = (BW) 8.04E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.19E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.13E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 7.60E-04 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 6.10E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

AMERICAN ROBIN - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - BERM 1 SURFACE SOIL



TABLE 5-6.3.5

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS - BERM 1 SURFACE SOIL 

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ANTIMONY #VALUE! #VALUE! 2.3E-02 4.9E-04 #VALUE! #VALUE! 3.0E-01 6.4E-03
ARSENIC 5.2E-03 2.6E-03 3.1E-02 7.1E-03 9.8E-02 4.8E-02 8.1E-02 1.9E-02
COPPER 1.1E-01 1.2E-02 3.1E-01 2.1E-02 2.9E+00 3.4E-01 1.1E+00 7.5E-02
LEAD 8.2E-01 3.0E-02 6.2E-01 1.6E-02 2.2E+01 7.9E-01 3.3E+00 8.3E-02
TIN 2.4E-02 9.7E-03 4.4E-02 3.0E-02 2.5E-01 1.0E-01 4.3E-02 2.9E-02
ZINC 9.2E-03 3.5E-03 5.1E-02 1.3E-02 6.7E-01 2.6E-01 3.8E-01 9.7E-02

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 Robin Short-Tailed Shrew



TABLE 5-6.3.9

TERRESTRIAL FOOD CHAIN MODEL - AVERAGE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS - BERM 1 SURFACE SOIL

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ANTIMONY #VALUE! #VALUE! 6.1E-03 1.3E-04 #VALUE! #VALUE! 2.0E-01 4.2E-03
ARSENIC 1.3E-03 6.4E-04 5.8E-03 1.3E-03 4.1E-02 2.0E-02 4.2E-02 9.5E-03
COPPER 3.6E-02 4.1E-03 8.6E-02 5.8E-03 1.1E+00 1.3E-01 4.3E-01 2.9E-02
LEAD 1.4E-01 5.0E-03 8.5E-02 2.1E-03 7.0E+00 2.6E-01 1.2E+00 3.1E-02
TIN 6.1E-03 2.4E-03 7.0E-03 4.7E-03 7.7E-02 3.1E-02 1.3E-02 8.5E-03
ZINC 5.3E-03 2.1E-03 1.9E-02 4.8E-03 5.5E-01 2.1E-01 2.9E-01 7.4E-02

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 Robin Short-Tailed Shrew



APPENDIX F

CHEMICAL CONCENTRATIONS IN SURFACE SOIL AND TISSUE - BERM 2 SURFACE SOIL 
MARINE RIFLE RANGE (MRR) - UXO 14

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Surface Soil Concentrations (mg/kg) Surface Water Concentrations (mg/L)

Conservative Average Conservative Average

Inorganics
ANTIMONY 1.70E-01 1.29E-01 1.48E-01 1.29E-01 0.00E+00 0.00E+00 1.00E+00 1.00E+00 1.70E-01 1.29E-01 1.14E-02 1.02E-02 7.48E-03 5.78E-03
ARSENIC 3.30E+00 2.56E+00 2.56E+00 2.56E+00 0.00E+00 0.00E+00 Regression from Eco SSL 5.61E-01 4.69E-01 Regression from Eco SSL 1.24E-01 9.61E-02
COPPER 8.86E+01 5.17E+01 5.17E+01 5.17E+01 0.00E+00 0.00E+00 5.15E-01 5.15E-01 4.56E+01 2.66E+01 Regression from Eco SSL 1.14E+01 9.23E+00
LEAD 6.06E+02 2.88E+02 2.88E+02 2.88E+02 0.00E+00 0.00E+00 Regression from Eco SSL 1.42E+02 7.77E+01 Regression from Eco SSL 9.64E+00 6.35E+00
TIN 1.01E+01 2.97E+00 1.01E+01 2.97E+00 0.00E+00 0.00E+00 1.00E+00 1.00E+00 1.01E+01 2.97E+00 1.00E+00 1.00E+00 1.01E+01 2.97E+00
ZINC 3.52E+01 2.86E+01 2.86E+01 2.86E+01 0.00E+00 0.00E+00 Regression from Eco SSL 2.75E+02 2.57E+02 Regression from Eco SSL 3.47E+01 3.09E+01

1 - If the average of all value is the greater than the maximum detection, the average of the positive detections was used as the average value.

Average (1)

Earthworm Bioaccumulation Factors
Average of Positive 

DetectionsChemical Maximum 
Detection Average All Maximum Detection

Average 
Concentration(1)

Plant Concentrations 
(mg/kg)

Maximum Detection Average Maximum 
Detection Average

Earthworm Concentrations (mg/kg) Plant Bioaccumulation Factors



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAEL

VOLATILES
1,1,1-Trichloroethane 1000 1000 NV NV
1,1,2,2-Tetrachloroethane 76 108 NV NV
1,1,2-Trichloroethane 0.39 4.4 NV NV
1,1-Dichloroethane 475 4750 NV NV
1,1-Dichloroethene 30 300 NV NV
1,2,4-Trichlorobenzene 1.48 14.8 NV NV
1,2-Dichlorobenzene 120 1200 NV NV
1,2-Dichloroethane 50 500 17.2 34.4
1,2-Dichloroethene (total) 45.2 452 NV NV
1,4-Dichlorobenzene 30 300 NV NV
2-Butanone 1771 4571 NV NV
2-Hexanone NV NV NV NV
4-Methyl-2-pentanone NV NV NV NV
Acetone 10 50 20089 200890
Benzene 26.36 263.6 NV NV
Bromodichloromethane 1.79 17.9 NV NV
Carbon Disulfide 12.6 25.6 NV NV
Carbon Tetrachloride 16 160 NV NV
Chlorobenzene 2.725 5.45 NV NV
Chloroform 15 41 NV NV
Chloromethane NV NV NV NV
cis-1,2-Dichloroethene 45.2 452 NV NV
Dichlorodifluoromethane 2310 23100 NV NV
Ethylbenzene 9.71 29.1 NV NV
Isopropylbenzene 11 33.1 NV NV
m,p-Xylene 2.06 2.58 107 1070
Methyl acetate NV NV NV NV

X l 2 06 2 58 107 1070

PARAMETER

o-Xylene 2.06 2.58 107 1070
Methylene Chloride 5.85 50 NV NV
Styrene 20 40 NV NV
Tetrachloroethene 1.4 7 NV NV
Toluene 26 260 NV NV
Trichloroethene 0.7 7 NV NV
Trichlorofluoromethane 34.9 349 NV NV
Vinyl chloride 17 1.7 NV NV
Xylenes, Total 2.06 2.58 107 1070
SEMIVOLATILES
1,1'-Biphenyl 5 25 NV NV
2,2'-Oxybis(1-chloropropane) NV NV NV NV
2,3,4,6-Tetrachlorophenol 2.5 10 NV NV
2,4,5-Trichlorophenol 10 30 NV NV
2,4,6-Trichlorophenol 0.42 4.2 NV NV
2,4-Dimethylphenol 5 25 NV NV
1-Methylnaphthalene 65.6 356 2 20
2-Methylnaphthalene 65.6 356 2 20
2-Methylphenol 5 15 NV NV
3-Nitroaniline NV NV NV NV
4-Chloroaniline 1.25 12.5 NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Chloro-3-methylphenol NV NV NV NV
4-Methylphenol NV NV NV NV
4-Nitroaniline NV NV NV NV
4-Nitrophenol NV NV NV NV
7,12-Dimethylbenz(a)anthracene NV NV 2 20
Acenaphthene 65.6 356 2 20
Acenaphthylene 65.6 356 2 20
Anthracene 65.6 356 2 20
Benzaldehyde 20 40 NV NV
Benzo(a)anthracene 0.615 38.4 2 20
Benzo(a)pyrene 0.615 38.4 2 20



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

Benzo(b)fluoranthene 0.615 38.4 2 20
Benzo(g,h,i)perylene 0.615 38.4 2 20
Benzo(k)fluoranthene 0.615 38.4 2 20
Bis(2-Ethylhexyl)phthalate 18.3 183 1.11 11.1
Butyl benzyl phthalate 15.9 47 NV NV
Caprolactam 50 500 NV NV
Carbazole 1 10 2 20
Chrysene 0.615 38.4 2 20
Dibenzo(a,h)anthracene 0.615 38.4 2 20
Dibenzofuran NV NV 2 20
1,4-Dichlorobenzene 30 300 NV NV
Diethylphthalate 4583 45830 NV NV
Di-n-butyl phthalate 550 1833 0.111 1.11
Di-n-octyl phthalate NV NV NV NV
Fluoranthene 65.6 356 2 20
Fluorene 65.6 356 2 20
Hexachloroethane 0.1 1.5 NV NV
Indeno(1,2,3-cd)pyrene 0.615 38.4 2 20
Isophorone 15 179 NV NV
Naphthalene 65.6 356 2 20
n-Nitrosodiphenylamine NV NV NV NV
Pentachlorophenol 8.42 22.65 6.73 52.01
Phenanthrene 65.6 356 2 20
Phenol 6 12 NV NV
Pyrene 0.615 38.4 2 20
Perylene 0.615 38.4 2 20
HERBICIDES
Dinoseb 0.1 1 NV NV
2 4 D 1 5 NV NV2,4-D 1 5 NV NV
2,4,5-T 3 10 NV NV
PESTICIDES/PCBs
2,4'-DDD 0.147 5.56 0.227 2.7
2,4'-DDE 0.147 5.56 0.227 2.7
2,4'-DDT 0.147 5.56 0.227 2.7
4,4'-DDD 0.147 5.56 0.227 2.7
4,4'-DDE 0.147 5.56 0.227 2.7
4,4'-DDT 0.147 5.56 0.227 2.7
Aldrin 0.2 1 NV NV
Alpha-BHC 0.014 0.14 0.56 2.25
Alpha-Chlordane 4.58 9.16 2.14 10.7
Aroclor-1232 0.068 0.68 0.18 1.8
Aroclor-1242 0.069 0.69 0.41 4.1
Aroclor-1248 0.01 0.1 NV NV
Aroclor-1254 0.068 0.68 0.18 1.8
Aroclor-1260 0.068 0.68 0.18 1.8
Aroclor-1268 0.068 0.68 0.18 1.8
PCB-28 0.068 0.68 0.18 1.8
PCB-44 0.068 0.68 0.18 1.8
PCB-52 0.068 0.68 0.18 1.8



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

PCB-66 0.068 0.68 0.18 1.8
PCB-101 0.068 0.68 0.18 1.8
PCB-105 0.068 0.68 0.18 1.8
PCB-118 0.068 0.68 0.18 1.8
PCB-128 0.068 0.68 0.18 1.8
PCB-138 0.068 0.68 0.18 1.8
PCB-153 0.068 0.68 0.18 1.8
PCB-170 0.068 0.68 0.18 1.8
PCB-180 0.068 0.68 0.18 1.8
PCB-187 0.068 0.68 0.18 1.8
PCB-195 0.068 0.68 0.18 1.8
PCB-206 0.068 0.68 0.18 1.8
PCB-209 0.068 0.68 0.18 1.8
beta-BHC 0.4 2 0.56 2.25
delta-BHC 0.014 0.14 0.56 2.25
Dieldrin 0.015 1.27 0.0709 0.8
Endosulfan I 0.15 1.5 10 100
Endosulfan II 0.15 1.5 10 100
Endosulfan Sulfate 0.15 1.5 10 100
Endrin 0.092 0.92 0.01035 0.1035
Endrin Aldehyde 0.092 0.92 0.01 0.1
Endrin Ketone 0.092 0.92 0.01 0.1
Gamma-BHC (Lindane) 8 80 2 20
Gamma-Chlordane 4.58 9.16 2.14 10.7
Heptachlor 0.1 1 NV NV
Heptachlor Epoxide 0.1 1 NV NV
Methoxychlor 4 8 NV NV
Toxaphene 8 80 NV NV
T t l A l 0 068 0 68 0 18 1 8Total Aroclor 0.068 0.68 0.18 1.8
Total DDT 0.147 5.56 0.227 2.7
DIOXINS AND FURANS  (mg/kg)
1,2,3,4,6,7,8-HpCDD 0.0001 0.001 0.014 0.14
1,2,3,4,6,7,8-HpCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8,9-HPCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8-HXCDD 0.00001 0.0001 0.00028 0.0028
1,2,3,4,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,6,7,8-HxCDD 0.00001 0.0001 0.0014 0.014
1,2,3,6,7,8-HxCDF 0.00016 0.0016 0.00014 0.0014
1,2,3,7,8,9-HxCDD 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8,9-HxCDF 0.00001 0.0001 0.00014 0.0014
2,3,4,6,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8-PECDD 0.000001 0.00001 0.000014 0.00014
1,2,3,7,8-PECDF 0.00016 0.0016 0.00014 0.0014
2,3,4,7,8-PECDF 0.000016 0.00016 0.000014 0.00014
2,3,7,8-TCDD 0.000001 0.00001 0.000014 0.00014
2,3,7,8-TCDF 0.00001 0.0001 0.000014 0.00014
OCDD 0.01 0.1 0.14 1.4
OCDF 0.01 0.1 0.14 1.4
TOTAL HpCDD 0.0001 0.001 0.014 0.14



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

TOTAL HxCDD 0.00001 0.0001 0.00014 0.0014
TOTAL PeCDD 0.000001 0.00001 0.000014 0.00014
Total HpCDF 0.0001 0.001 0.0014 0.014
Total HxCDF 0.00001 0.0001 0.00014 0.0014
Total PeCDF 0.000002 0.00002 0.000014 0.00014
Total TCDD 0.000001 0.00001 0.000014 0.00014
Total TCDF 0.00001 0.0001 0.000014 0.00014
EXPLOSIVES  (mg/kg)
1,3 Dinitrobenzene 0.4 1.07 NV NV
1,3,5-Trinitrobenzene 2.68 13.31 NV NV
2,4-Dinitrotoluene 0.67 1.4 0.1 0.5
2,6-Dinitrotoluene 0.7 7 NV NV
2,4,6-Trinitrotoluene 1.6 16 0.7 17.8
2-Amino-4,6-dinitrotoluene NV NV NV NV
2-Nitrotoluene 20 200 NV NV
3-Nitrotoluene 20 200 NV NV
4-Amino-2,6-dinitrotoluene NV NV NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Nitrotoluene 20 200 NV NV
Ammonia NV NV NV NV
HMX 3 7.5 NV NV
Nitrobenzene (exp) NV NV NV NV
Nitroglycerin 3 32 NV NV
RDX 7 35 NV NV
Tetryl 1.3 6.2 NV NV
INORGANICS
Aluminum 1.93 19.3 109.7 1097
Antimony 0.059 2.76 NV NV
Arsenic 1.04 4.55 2.24 4.51
Barium 51.8 82.7 20.8 41.7
Beryllium 0.532 0.673 NV NV
Cadmium 0.77 6.9 1.47 6.35
Chromium 2.40 58.17 2.66 15.63
Hexavalent Chromium 5.66 38.37 NV NV
Cobalt 7.33 18.90 7.61 18.34
Copper 5.6 82.7 4.05 34.87
Cyanide 68.7 687 NV NV
Iron 50 500 100 1000
Lead 4.7 186.4 1.63 44.63
Manganese 51.5 145.67 179 376.6
Mercury 0.032 0.16 0.0064 0.064
Nickel 1.70 14.77 6.71 18.57
Selenium 0.143 0.661 0.29 0.819



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

Volatile Organics 
1,1,1-Trichloroethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
2-Butanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Methyl-2-pentanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Acetone 5.20E+00 5.20E+00 1.00E+00 1.00E+00
Carbon Disulfide 2.00E+00 2.00E+00 1.00E+00 1.00E+00
Chlorobenzene 9.00E-01 9.00E-01 1.00E+00 1.00E+00
Ethylbenzene 6.10E-01 6.10E-01 1.00E+00 1.00E+00
Isopropylbenzene 1.00E+00 1.00E+00 1.00E+00 1.00E+00
M,p-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Methyl Acetate 2.99E+01 2.99E+01 1.00E+00 1.00E+00
Methylene Chloride 6.70E+00 6.70E+00 1.00E+00 1.00E+00
O-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Tetrachloroethene 1.20E+00 1.20E+00 1.00E+00 1.00E+00
Toluene 1.03E+00 1.03E+00 1.00E+00 1.00E+00
Total Xylenes 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Trichloroethene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
Trichlorofluoromethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
Semivolatile Organics
1,1'-Biphenyl 1.59E-01 1.59E-01 1.00E+00 1.00E+00
1,2-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
1,4-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
2,2'-Oxybis(1-Chloropropane) ??? ??? 1.00E+00 1.00E+00
2,3,4,6-Tetrachlorophenol 1.59E-01 1.59E-01 1.00E+00 1.00E+00
2,4-D ??? ???
2-Methylnaphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
2-Methylphenol ??? ??? 1.00E+00 1.00E+00
3-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Chloro-3-Methylphenol ??? ??? 1.00E+00 1.00E+00
4-Chloroaniline 9.03E-01 9.03E-01 1.00E+00 1.00E+00
4-Methylphenol 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitrophenol 3.00E+00 3.00E+00 1.00E+00 1.00E+00
2,4,5-Trichlorophenol 2.40E-01 2.40E-01 1.00E+00 1.00E+00
2,4,6-Trichlorophenol 2.70E-01 2.70E-01 1.00E+00 1.00E+00
2,4,5-T ??? ??? ??? ???
Acenaphthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Acenaphthylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzaldehyde 1.76E+00 1.76E+00 1.00E+00 1.00E+00
Benzo(a)anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(a)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(b)fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(g,h,i)perylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(k)Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Bis(2-ethylhexyl)phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Butyl benzyl Phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Caprolactam 4.90E+01 4.90E+01 1.00E+00 1.00E+00
Carbazole 2.40E-01 2.40E-01 Eco-SSL Eco-SSL
Chrysene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Dibenzo(a,h)Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL( , )
Dibenzofuran 1.50E-01 1.50E-01 Eco-SSL Eco-SSL
Diethylphthalate 1.30E+00 1.30E+00 1.00E+00 1.00E+00
Di-n-butyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Di-n-octyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Dinoseb ??? ??? ??? ???
Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Fluorene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexachloroethane 2.10E-01 2.10E-01 1.00E+00 1.00E+00
Indeno(1,2,3-cd)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Isophorone 3.92E+00 3.92E+00 1.00E+00 1.00E+00
N-Nitrosodiphenylamine 6.05E-01 6.05E-01 1.00E+00 1.00E+00
Naphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pentachlorophenol 1.40E-02 1.40E-02 1.00E+00 1.00E+00
Phenanthrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Phenol 5.10E+00 5.10E+00 1.00E+00 1.00E+00
Pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pesticides/ PCBs
4,4'-DDD Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDE Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Aldrin 6.90E-01 6.90E-01 3.30E+00 3.30E+00
Alpha-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Aroclor-1232 5.30E-01 5.30E-01 1.59E+01 6.67E+00
Aroclor-1242 1.60E-01 1.60E-01 1.59E+01 6.67E+00
Aroclor-1248 1.60E-02 1.60E-02 1.59E+01 6.67E+00
Aroclor-1254 1.30E-02 1.30E-02 1.59E+01 6.67E+00
Aroclor-1260 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Aroclor-1268 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Dieldrin 8.20E-02 8.20E-02 6.64E+00 6.64E+00
Gamma-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Heptachlor 1.20E-01 1.20E-01 1.00E+01 1.00E+01
Endosulfan I 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan II 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan Sulfate 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endrin 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Aldehyde 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Ketone 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Heptachlor Epoxide 2.80E-02 2.80E-02 3.00E+00 3.00E+00
Methoxychlor 1.10E-01 1.10E-01 1.00E+00 1.00E+00
alpha-BHC 2.10E-01 2.10E-01 5.00E+00 5.00E+00



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

beta-BHC 1.80E-01 1.80E-01 5.00E+00 5.00E+00
delta-BHC 9.00E-01 9.00E-01 5.00E+00 5.00E+00
gamma-BHC (Lindane) 2.70E-01 2.70E-01 5.00E+00 5.00E+00
Toxaphene 6.20E-02 6.20E-02 1.00E+00 1.00E+00
Total Aroclor 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Total DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Explosives
2,4,6-Trinitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
2-Nitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
1,3,5-Trinitrobenzene 7.70E+00 7.70E+00 1.00E+00 1.00E+00
4-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
RDX 4.60E-01 4.60E-01 1.00E+00 1.00E+00
4-Amino-2,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
HMX 1.70E+01 1.70E+01 1.00E+00 1.00E+00
Nitrobenzene (exp) 3.40E+00 3.40E+00 1.00E+00 1.00E+00
1,3 Dinitrobenzene 4.50E+00 4.50E+00 1.00E+00 1.00E+00
2-Amino-4,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
Tetryl ??? ??? 1.00E+00 1.00E+00
3-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
2,4-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
2,6-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
Dioxins
1,2,3,4,6,7,8-HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,6,7,8-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8,9-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HxCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8-PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
1,2,3,7,8-Pecdf 4.40E-03 4.40E-03 2.22E+01 1.10E+01
2,3,4,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
2,3,4,7,8-PECDF 3.70E-03 3.70E-03 2.22E+01 1.10E+01
2,3,7,8-TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ HALFND 4.30E-03 4.30E-03 2.22E+01 1.10E+01
2,3,7,8-TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDD ??? ??? 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDF ??? ??? 2.22E+01 1.10E+01
TOTAL HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
Total HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total PECDF 4.40E-03 4.40E-03 2.22E+01 1.10E+01
Total TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
Total TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
Inorganics
Aluminum 5.00E-03 2.87E-03 1.18E-01 4.30E-02
Antimony 1.14E-02 1.02E-02 1.00E+00 1.00E+00
Arsenic Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Barium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Beryllium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cadmium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cobalt Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Copper Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexavalent Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cyanide 1.80E+00 1.00E+00 1.00E+00 1.00E+00
Iron 1.00E-02 4.25E-03 7.80E-02 3.60E-02
Lead Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Manganese Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Mercury 5.00E+00 6.52E-01 ORNL Reg. ORNL Reg.
Nickel Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Selenium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Silver Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Thallium 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Tin 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Vanadium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Zinc Eco-SSL Eco-SSL Eco-SSL Eco-SSL

Notes:
BAF - Bioaccumulation Factor
BSAF - Biota Sediment Accumulation Factor
1 - ORNL (2001) for organics; only one value is available for conservative and average exposures
2 - Sample et al., (1997) for inorganics; conservative value is 90th percentile; average value is median v
3 - ORNL (September, 1998) for all chemicals; conservative value is 90th percentile; average value is m
4 - U.S. EPA, September 1997; only one value is available for conservative and average exposures. Va
5 - Conservative and average refers to the exposure scenarios for which the uptake factors are used
6 - Where "Eco-SSL" is given, values were calculated using equations from USEPA (2005), Attachment
     Tables 4a (for inorganics) and 4b (for organics).

Default value of 1 is assigned to parameters without uptake factors



TABLE X-X

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Conservative Inputs Average Inputs
Values Units Values Units

Bobwhite Quail
Body Weight = BW 1.540E-01 kg 1.751E-01 kg
Food Ingestion Rate = If 2.442E-03 kg/day 2.042E-03 kg/day
Water Ingestion Rate = Iw 2.276E-02 L/day 1.926E-02 L/day
Soil Ingestion Rate = Is 3.395E-04 kg/day 1.246E-04 kg/day
Home Range = HR 1.880E+01 acres
Meadow Vole
Body Weight = BW 1.700E-02 kg 3.580E-02 kg
Food Ingestion Rate = If 1.878E-03 kg/day 1.744E-03 kg/day
Water Ingestion Rate = Iw 7.513E-03 L/day 6.261E-03 L/day
Soil Ingestion Rate = Is 6.010E-05 kg/day 2.093E-05 kg/day
Home Range = HR 6.590E-02 acres
American Robin
Body Weight = BW 7.73E-02 kg 8.04E-02 kg
Food Ingestion Rate = If 1.25E-02 kg/day 1.19E-02 kg/day
Water Ingestion Rate = Iw 1.21E-02 L/day 1.13E-02 L/day
Soil Ingestion Rate - Is 2.046E-03 kg/day 7.601E-04 kg/day
Home Range = HR 6.095E-01 acres
Short-Tailed Shrew
Body Weight = BW 1.500E-02 kg 1.610E-02 kg
Food Ingestion Rate = If 1.600E-03 kg/day 1.433E-03 kg/day
Water Ingestion Rate = Iw 4.280E-03 L/day 3.600E-03 L/day
Soil Ingestion Rate - Is 4.801E-05 kg/day 1.289E-05 kg/day
Home Range = HR 9.699E-01 acres
Mink
Body Weight = BW 5.500E-01 kg 1.103E+00 kg
Food Ingestion Rate = If 6.067E-02 kg/day 4.504E-02 kg/day
Water Ingestion Rate = Iw 1.213E-01 L/day 7.308E-02 L/day
Sediment Ingestion Rate = Is 5.703E-03 kg/day 4.234E-03 kg/day
Home Range = HR 1.558E+03 acres
Green Heron
Body Weight = BW 2.00E-01 kg 2.12E-01 kg
Food Ingestion Rate = If 3.10E-02 kg/day 3.00E-02 kg/day
Water Ingestion Rate = Iw 2.20E-02 L/day 2.10E-02 L/day
Sediment Ingestion Rate = Is 1.600E-03 kg/day 1.500E-03 kg/day
Home Range = HR 1 000E+01 km-radius

Assume 100% on site

Assume 100% on site

Species/Exposure Inputs

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site

Home Range = HR 1.000E+01 km-radius

Notes:
The exposure factors were derived as presented in Appendix I.

The soil/sediment ingestion rates were calculated by multiplying the food ingestion rates
     by the following incidental soil/sediment ingestion rates:

Conservative Average Source
Bobwhite quail 13.90% 6.10% 1, 2
Meadow Vole 3.20% 1.20% 1
American Robin 16.40% 6.40% 1,4
Short-tailed Shrew 3% 0.90% 1
Mink 9.4% 9.4% 3, 5
Green Heron 5% 5% 6

1 - USEPA (U.S. Environmental Protection Agency), 2005. Ecological Soil Screening Level Guidance, 
     Office of Emergency and Remedial Response. February.
2 - Based on the mourning dove.
3 - Beyer, N., E. Connor, and S. Gerould.  1994.  Estimates of Soil Ingestion by Wildlife.   
     Journal of Wildlife Management 58(2) pp. 375-382.
4 - Based on the American woodcock
5 - Based on the raccoon
6 - Based on piscivorous birds

Assume 100% on site



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.70E-01 0.00E+00 7.48E-03 6.01E-04 0.00E+00 8.27E-04 1.43E-03 5.90E-02 2.76E+00 2.42E-02 5.17E-04
ARSENIC 3.30E+00 0.00E+00 1.24E-01 1.17E-02 0.00E+00 1.37E-02 2.53E-02 1.04E+00 4.55E+00 2.44E-02 5.57E-03
COPPER 8.86E+01 0.00E+00 1.14E+01 3.13E-01 0.00E+00 1.26E+00 1.57E+00 5.60E+00 8.27E+01 2.81E-01 1.90E-02
LEAD 6.06E+02 0.00E+00 9.64E+00 2.14E+00 0.00E+00 1.07E+00 3.21E+00 4.70E+00 1.86E+02 6.83E-01 1.72E-02
TIN 1.01E+01 0.00E+00 1.01E+01 3.57E-02 0.00E+00 1.12E+00 1.15E+00 2.34E+01 3.50E+01 4.92E-02 3.29E-02
ZINC 3.52E+01 0.00E+00 3.47E+01 1.24E-01 0.00E+00 3.84E+00 3.96E+00 7.54E+01 2.98E+02 5.26E-02 1.33E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.70E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.88E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 7.51E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 6.01E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

MEADOW VOLE - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - BERM 2 SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.29E-01 0.00E+00 5.78E-03 7.54E-05 0.00E+00 2.81E-04 3.57E-04 5.90E-02 2.76E+00 6.05E-03 1.29E-04
ARSENIC 2.56E+00 0.00E+00 9.61E-02 1.50E-03 0.00E+00 4.68E-03 6.18E-03 1.04E+00 4.55E+00 5.94E-03 1.36E-03
COPPER 5.17E+01 0.00E+00 9.23E+00 3.02E-02 0.00E+00 4.50E-01 4.80E-01 5.60E+00 8.27E+01 8.57E-02 5.80E-03
LEAD 2.88E+02 0.00E+00 6.35E+00 1.68E-01 0.00E+00 3.10E-01 4.78E-01 4.70E+00 1.86E+02 1.02E-01 2.56E-03
TIN 2.97E+00 0.00E+00 2.97E+00 1.74E-03 0.00E+00 1.45E-01 1.46E-01 2.34E+01 3.50E+01 6.26E-03 4.18E-03
ZINC 2.86E+01 0.00E+00 3.09E+01 1.67E-02 0.00E+00 1.51E+00 1.52E+00 7.54E+01 2.98E+02 2.02E-02 5.12E-03

Body Weight = (BW) 3.58E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.74E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 6.26E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.09E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 6.59E-02 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

INDIAN HEAD, MARYLAND

MEADOW VOLE - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - BERM 2 SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.70E-01 0.00E+00 7.48E-03 3.75E-04 0.00E+00 1.19E-04 4.93E-04 NV NV #VALUE! #VALUE!
ARSENIC 3.30E+00 0.00E+00 1.24E-01 7.28E-03 0.00E+00 1.96E-03 9.24E-03 2.24E+00 4.51E+00 4.1E-03 2.0E-03
COPPER 8.86E+01 0.00E+00 1.14E+01 1.95E-01 0.00E+00 1.81E-01 3.76E-01 4.05E+00 3.49E+01 9.3E-02 1.1E-02
LEAD 6.06E+02 0.00E+00 9.64E+00 1.34E+00 0.00E+00 1.53E-01 1.49E+00 1.63E+00 4.46E+01 9.1E-01 3.3E-02
TIN 1.01E+01 0.00E+00 1.01E+01 2.23E-02 0.00E+00 1.60E-01 1.82E-01 6.76E+00 1.69E+01 2.7E-02 1.1E-02
ZINC 3.52E+01 0.00E+00 3.47E+01 7.76E-02 0.00E+00 5.51E-01 6.29E-01 6.61E+01 1.71E+02 9.5E-03 3.7E-03

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.54E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.44E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 2.28E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 3.40E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

BOBWHITE QUAIL - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - BERM 2 SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.29E-01 0.00E+00 5.78E-03 9.18E-05 0.00E+00 6.74E-05 1.59E-04 NV NV #VALUE! #VALUE!
ARSENIC 2.56E+00 0.00E+00 9.61E-02 1.82E-03 0.00E+00 1.12E-03 2.94E-03 2.24E+00 4.51E+00 1.3E-03 6.5E-04
COPPER 5.17E+01 0.00E+00 9.23E+00 3.68E-02 0.00E+00 1.08E-01 1.44E-01 4.05E+00 3.49E+01 3.6E-02 4.1E-03
LEAD 2.88E+02 0.00E+00 6.35E+00 2.05E-01 0.00E+00 7.41E-02 2.79E-01 1.63E+00 4.46E+01 1.7E-01 6.3E-03
TIN 2.97E+00 0.00E+00 2.97E+00 2.11E-03 0.00E+00 3.46E-02 3.67E-02 6.76E+00 1.69E+01 5.4E-03 2.2E-03
ZINC 2.86E+01 0.00E+00 3.09E+01 2.03E-02 0.00E+00 3.61E-01 3.81E-01 6.61E+01 1.71E+02 5.8E-03 2.2E-03

Body Weight = (BW) 1.75E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.04E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.93E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.25E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 1.88E+01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - BERM 2 SURFACE SOIL
MARINE RIFLE RANGE (MRR) - UXO 14

SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

BOBWHITE QUAIL - AVERAGE INPUTS



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.70E-01 0.00E+00 1.70E-01 5.44E-04 0.00E+00 1.81E-02 1.87E-02 5.90E-02 2.76E+00 3.2E-01 6.8E-03
ARSENIC 3.30E+00 0.00E+00 5.61E-01 1.06E-02 0.00E+00 5.98E-02 7.04E-02 1.04E+00 4.55E+00 6.8E-02 1.5E-02
COPPER 8.86E+01 0.00E+00 4.56E+01 2.84E-01 0.00E+00 4.87E+00 5.15E+00 5.60E+00 8.27E+01 9.2E-01 6.2E-02
LEAD 6.06E+02 0.00E+00 1.42E+02 1.94E+00 0.00E+00 1.51E+01 1.70E+01 4.70E+00 1.86E+02 3.6E+00 9.1E-02
TIN 1.01E+01 0.00E+00 1.01E+01 3.23E-02 0.00E+00 1.08E+00 1.11E+00 2.34E+01 3.50E+01 4.7E-02 3.2E-02
ZINC 3.52E+01 0.00E+00 2.75E+02 1.13E-01 0.00E+00 2.93E+01 2.95E+01 7.54E+01 2.98E+02 3.9E-01 9.9E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.50E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.60E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 4.28E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 4.80E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

SHORT-TAILED SHREW - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - BERM 2 SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.29E-01 0.00E+00 1.29E-01 1.03E-04 0.00E+00 1.15E-02 1.16E-02 5.90E-02 2.76E+00 2.0E-01 4.2E-03
ARSENIC 2.56E+00 0.00E+00 4.69E-01 2.05E-03 0.00E+00 4.17E-02 4.38E-02 1.04E+00 4.55E+00 4.2E-02 9.6E-03
COPPER 5.17E+01 0.00E+00 2.66E+01 4.14E-02 0.00E+00 2.37E+00 2.41E+00 5.60E+00 8.27E+01 4.3E-01 2.9E-02
LEAD 2.88E+02 0.00E+00 7.77E+01 2.31E-01 0.00E+00 6.91E+00 7.14E+00 4.70E+00 1.86E+02 1.5E+00 3.8E-02
TIN 2.97E+00 0.00E+00 2.97E+00 2.38E-03 0.00E+00 2.64E-01 2.67E-01 2.34E+01 3.50E+01 1.1E-02 7.6E-03
ZINC 2.86E+01 0.00E+00 2.57E+02 2.29E-02 0.00E+00 2.29E+01 2.29E+01 7.54E+01 2.98E+02 3.0E-01 7.7E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.61E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.43E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 3.60E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.29E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 9.70E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - BERM 2 SURFACE SOIL
MARINE RIFLE RANGE (MRR) - UXO 14

SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

SHORT-TAILED SHREW - AVERAGE INPUTS



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.70E-01 0.00E+00 1.70E-01 4.50E-03 0.00E+00 2.74E-02 3.19E-02 NV NV #VALUE! #VALUE!
ARSENIC 3.30E+00 0.00E+00 5.61E-01 8.73E-02 0.00E+00 9.05E-02 1.78E-01 2.24E+00 4.51E+00 7.9E-02 3.9E-02
COPPER 8.86E+01 0.00E+00 4.56E+01 2.34E+00 0.00E+00 7.36E+00 9.71E+00 4.05E+00 3.49E+01 2.4E+00 2.8E-01
LEAD 6.06E+02 0.00E+00 1.42E+02 1.60E+01 0.00E+00 2.28E+01 3.89E+01 1.63E+00 4.46E+01 2.4E+01 8.7E-01
TIN 1.01E+01 0.00E+00 1.01E+01 2.67E-01 0.00E+00 1.63E+00 1.90E+00 6.76E+00 1.69E+01 2.8E-01 1.1E-01
ZINC 3.52E+01 0.00E+00 2.75E+02 9.32E-01 0.00E+00 4.44E+01 4.53E+01 6.61E+01 1.71E+02 6.9E-01 2.6E-01

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 7.73E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.25E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.21E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.05E-03 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

AMERICAN ROBIN - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - BERM 2 SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.29E-01 0.00E+00 1.29E-01 1.22E-03 0.00E+00 1.91E-02 2.03E-02 NV NV #VALUE! #VALUE!
ARSENIC 2.56E+00 0.00E+00 4.69E-01 2.42E-02 0.00E+00 6.93E-02 9.35E-02 2.24E+00 4.51E+00 4.2E-02 2.1E-02
COPPER 5.17E+01 0.00E+00 2.66E+01 4.89E-01 0.00E+00 3.94E+00 4.43E+00 4.05E+00 3.49E+01 1.1E+00 1.3E-01
LEAD 2.88E+02 0.00E+00 7.77E+01 2.72E+00 0.00E+00 1.15E+01 1.42E+01 1.63E+00 4.46E+01 8.7E+00 3.2E-01
TIN 2.97E+00 0.00E+00 2.97E+00 2.81E-02 0.00E+00 4.39E-01 4.67E-01 6.76E+00 1.69E+01 6.9E-02 2.8E-02
ZINC 2.86E+01 0.00E+00 2.57E+02 2.70E-01 0.00E+00 3.79E+01 3.82E+01 6.61E+01 1.71E+02 5.8E-01 2.2E-01

Body Weight = (BW) 8.04E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.19E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.13E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 7.60E-04 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 6.10E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - BERM 2 SURFACE SOIL
MARINE RIFLE RANGE (MRR) - UXO 14

SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

AMERICAN ROBIN - AVERAGE INPUTS



TABLE 5-6.3.6

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS

- BERM 2 SURFACE SOIL 
MARINE RIFLE RANGE (MRR) - UXO 14

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ANTIMONY #VALUE! #VALUE! 2.4E-02 5.2E-04 #VALUE! #VALUE! 3.2E-01 6.8E-03
ARSENIC 4.1E-03 2.0E-03 2.4E-02 5.6E-03 7.9E-02 3.9E-02 6.8E-02 1.5E-02
COPPER 9.3E-02 1.1E-02 2.8E-01 1.9E-02 2.4E+00 2.8E-01 9.2E-01 6.2E-02
LEAD 9.1E-01 3.3E-02 6.8E-01 1.7E-02 2.4E+01 8.7E-01 3.6E+00 9.1E-02
TIN 2.7E-02 1.1E-02 4.9E-02 3.3E-02 2.8E-01 1.1E-01 4.7E-02 3.2E-02
ZINC 9.5E-03 3.7E-03 5.3E-02 1.3E-02 6.9E-01 2.6E-01 3.9E-01 9.9E-02

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 Robin Short-Tailed Shrew



TABLE 5-6.3.10

TERRESTRIAL FOOD CHAIN MODEL - AVERAGE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS - BERM 2 SURFACE SOIL 

MARINE RIFLE RANGE (MRR) -UXO 14
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ANTIMONY #VALUE! #VALUE! 6.0E-03 1.3E-04 #VALUE! #VALUE! 2.0E-01 4.2E-03
ARSENIC 1.3E-03 6.5E-04 5.9E-03 1.4E-03 4.2E-02 2.1E-02 4.2E-02 9.6E-03
COPPER 3.6E-02 4.1E-03 8.6E-02 5.8E-03 1.1E+00 1.3E-01 4.3E-01 2.9E-02
LEAD 1.7E-01 6.3E-03 1.0E-01 2.6E-03 8.7E+00 3.2E-01 1.5E+00 3.8E-02
TIN 5.4E-03 2.2E-03 6.3E-03 4.2E-03 6.9E-02 2.8E-02 1.1E-02 7.6E-03
ZINC 5.8E-03 2.2E-03 2.0E-02 5.1E-03 5.8E-01 2.2E-01 3.0E-01 7.7E-02

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 Robin Short-Tailed Shrew



APPENDIX F

CHEMICAL CONCENTRATIONS IN SURFACE SOIL AND TISSUE
- HILLSIDE SURFACE SOIL 

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

Surface Soil Concentrations (mg/kg) Surface Water Concentrations (mg/L)

Conservative Average Conservative Average

Inorganics
ANTIMONY 3.20E-01 1.02E-01 1.88E-01 1.02E-01 0.00E+00 0.00E+00 1.00E+00 1.00E+00 3.20E-01 1.02E-01 1.14E-02 1.02E-02 1.35E-02 4.62E-03
ARSENIC 7.30E+00 3.13E+00 3.28E+00 3.13E+00 0.00E+00 0.00E+00 Regression from Eco SSL 9.83E-01 5.40E-01 Regression from Eco SSL 2.74E-01 1.17E-01
COPPER 2.76E+02 5.89E+01 5.89E+01 5.89E+01 0.00E+00 0.00E+00 5.15E-01 5.15E-01 1.42E+02 3.03E+01 Regression from Eco SSL 1.79E+01 9.72E+00
LEAD 9.04E+02 2.98E+02 3.16E+02 2.98E+02 0.00E+00 0.00E+00 Regression from Eco SSL 1.95E+02 7.98E+01 Regression from Eco SSL 1.21E+01 6.48E+00
TIN 8.18E+01 1.04E+01 1.57E+01 1.04E+01 0.00E+00 0.00E+00 1.00E+00 1.00E+00 8.18E+01 1.04E+01 1.00E+00 1.00E+00 8.18E+01 1.04E+01
ZINC 6.03E+01 2.83E+01 2.83E+01 2.83E+01 0.00E+00 0.00E+00 Regression from Eco SSL 3.28E+02 2.56E+02 Regression from Eco SSL 4.68E+01 3.08E+01

1 - If the average of all value is the greater than the maximum detection, the average of the positive detections was used as the average value.

Average (1)

Earthworm Bioaccumulation Factors
Average of Positive 

DetectionsChemical Maximum 
Detection Average All Maximum Detection

Average 
Concentration(1)

Plant Concentrations 
(mg/kg)

Maximum Detection Average Maximum 
Detection Average

Earthworm Concentrations (mg/kg) Plant Bioaccumulation Factors



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAEL

VOLATILES
1,1,1-Trichloroethane 1000 1000 NV NV
1,1,2,2-Tetrachloroethane 76 108 NV NV
1,1,2-Trichloroethane 0.39 4.4 NV NV
1,1-Dichloroethane 475 4750 NV NV
1,1-Dichloroethene 30 300 NV NV
1,2,4-Trichlorobenzene 1.48 14.8 NV NV
1,2-Dichlorobenzene 120 1200 NV NV
1,2-Dichloroethane 50 500 17.2 34.4
1,2-Dichloroethene (total) 45.2 452 NV NV
1,4-Dichlorobenzene 30 300 NV NV
2-Butanone 1771 4571 NV NV
2-Hexanone NV NV NV NV
4-Methyl-2-pentanone NV NV NV NV
Acetone 10 50 20089 200890
Benzene 26.36 263.6 NV NV
Bromodichloromethane 1.79 17.9 NV NV
Carbon Disulfide 12.6 25.6 NV NV
Carbon Tetrachloride 16 160 NV NV
Chlorobenzene 2.725 5.45 NV NV
Chloroform 15 41 NV NV
Chloromethane NV NV NV NV
cis-1,2-Dichloroethene 45.2 452 NV NV
Dichlorodifluoromethane 2310 23100 NV NV
Ethylbenzene 9.71 29.1 NV NV
Isopropylbenzene 11 33.1 NV NV
m,p-Xylene 2.06 2.58 107 1070
Methyl acetate NV NV NV NV

X l 2 06 2 58 107 1070

PARAMETER

o-Xylene 2.06 2.58 107 1070
Methylene Chloride 5.85 50 NV NV
Styrene 20 40 NV NV
Tetrachloroethene 1.4 7 NV NV
Toluene 26 260 NV NV
Trichloroethene 0.7 7 NV NV
Trichlorofluoromethane 34.9 349 NV NV
Vinyl chloride 17 1.7 NV NV
Xylenes, Total 2.06 2.58 107 1070
SEMIVOLATILES
1,1'-Biphenyl 5 25 NV NV
2,2'-Oxybis(1-chloropropane) NV NV NV NV
2,3,4,6-Tetrachlorophenol 2.5 10 NV NV
2,4,5-Trichlorophenol 10 30 NV NV
2,4,6-Trichlorophenol 0.42 4.2 NV NV
2,4-Dimethylphenol 5 25 NV NV
1-Methylnaphthalene 65.6 356 2 20
2-Methylnaphthalene 65.6 356 2 20
2-Methylphenol 5 15 NV NV
3-Nitroaniline NV NV NV NV
4-Chloroaniline 1.25 12.5 NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Chloro-3-methylphenol NV NV NV NV
4-Methylphenol NV NV NV NV
4-Nitroaniline NV NV NV NV
4-Nitrophenol NV NV NV NV
7,12-Dimethylbenz(a)anthracene NV NV 2 20
Acenaphthene 65.6 356 2 20
Acenaphthylene 65.6 356 2 20
Anthracene 65.6 356 2 20
Benzaldehyde 20 40 NV NV
Benzo(a)anthracene 0.615 38.4 2 20
Benzo(a)pyrene 0.615 38.4 2 20



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

Benzo(b)fluoranthene 0.615 38.4 2 20
Benzo(g,h,i)perylene 0.615 38.4 2 20
Benzo(k)fluoranthene 0.615 38.4 2 20
Bis(2-Ethylhexyl)phthalate 18.3 183 1.11 11.1
Butyl benzyl phthalate 15.9 47 NV NV
Caprolactam 50 500 NV NV
Carbazole 1 10 2 20
Chrysene 0.615 38.4 2 20
Dibenzo(a,h)anthracene 0.615 38.4 2 20
Dibenzofuran NV NV 2 20
1,4-Dichlorobenzene 30 300 NV NV
Diethylphthalate 4583 45830 NV NV
Di-n-butyl phthalate 550 1833 0.111 1.11
Di-n-octyl phthalate NV NV NV NV
Fluoranthene 65.6 356 2 20
Fluorene 65.6 356 2 20
Hexachloroethane 0.1 1.5 NV NV
Indeno(1,2,3-cd)pyrene 0.615 38.4 2 20
Isophorone 15 179 NV NV
Naphthalene 65.6 356 2 20
n-Nitrosodiphenylamine NV NV NV NV
Pentachlorophenol 8.42 22.65 6.73 52.01
Phenanthrene 65.6 356 2 20
Phenol 6 12 NV NV
Pyrene 0.615 38.4 2 20
Perylene 0.615 38.4 2 20
HERBICIDES
Dinoseb 0.1 1 NV NV
2 4 D 1 5 NV NV2,4-D 1 5 NV NV
2,4,5-T 3 10 NV NV
PESTICIDES/PCBs
2,4'-DDD 0.147 5.56 0.227 2.7
2,4'-DDE 0.147 5.56 0.227 2.7
2,4'-DDT 0.147 5.56 0.227 2.7
4,4'-DDD 0.147 5.56 0.227 2.7
4,4'-DDE 0.147 5.56 0.227 2.7
4,4'-DDT 0.147 5.56 0.227 2.7
Aldrin 0.2 1 NV NV
Alpha-BHC 0.014 0.14 0.56 2.25
Alpha-Chlordane 4.58 9.16 2.14 10.7
Aroclor-1232 0.068 0.68 0.18 1.8
Aroclor-1242 0.069 0.69 0.41 4.1
Aroclor-1248 0.01 0.1 NV NV
Aroclor-1254 0.068 0.68 0.18 1.8
Aroclor-1260 0.068 0.68 0.18 1.8
Aroclor-1268 0.068 0.68 0.18 1.8
PCB-28 0.068 0.68 0.18 1.8
PCB-44 0.068 0.68 0.18 1.8
PCB-52 0.068 0.68 0.18 1.8



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

PCB-66 0.068 0.68 0.18 1.8
PCB-101 0.068 0.68 0.18 1.8
PCB-105 0.068 0.68 0.18 1.8
PCB-118 0.068 0.68 0.18 1.8
PCB-128 0.068 0.68 0.18 1.8
PCB-138 0.068 0.68 0.18 1.8
PCB-153 0.068 0.68 0.18 1.8
PCB-170 0.068 0.68 0.18 1.8
PCB-180 0.068 0.68 0.18 1.8
PCB-187 0.068 0.68 0.18 1.8
PCB-195 0.068 0.68 0.18 1.8
PCB-206 0.068 0.68 0.18 1.8
PCB-209 0.068 0.68 0.18 1.8
beta-BHC 0.4 2 0.56 2.25
delta-BHC 0.014 0.14 0.56 2.25
Dieldrin 0.015 1.27 0.0709 0.8
Endosulfan I 0.15 1.5 10 100
Endosulfan II 0.15 1.5 10 100
Endosulfan Sulfate 0.15 1.5 10 100
Endrin 0.092 0.92 0.01035 0.1035
Endrin Aldehyde 0.092 0.92 0.01 0.1
Endrin Ketone 0.092 0.92 0.01 0.1
Gamma-BHC (Lindane) 8 80 2 20
Gamma-Chlordane 4.58 9.16 2.14 10.7
Heptachlor 0.1 1 NV NV
Heptachlor Epoxide 0.1 1 NV NV
Methoxychlor 4 8 NV NV
Toxaphene 8 80 NV NV
T t l A l 0 068 0 68 0 18 1 8Total Aroclor 0.068 0.68 0.18 1.8
Total DDT 0.147 5.56 0.227 2.7
DIOXINS AND FURANS  (mg/kg)
1,2,3,4,6,7,8-HpCDD 0.0001 0.001 0.014 0.14
1,2,3,4,6,7,8-HpCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8,9-HPCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8-HXCDD 0.00001 0.0001 0.00028 0.0028
1,2,3,4,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,6,7,8-HxCDD 0.00001 0.0001 0.0014 0.014
1,2,3,6,7,8-HxCDF 0.00016 0.0016 0.00014 0.0014
1,2,3,7,8,9-HxCDD 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8,9-HxCDF 0.00001 0.0001 0.00014 0.0014
2,3,4,6,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8-PECDD 0.000001 0.00001 0.000014 0.00014
1,2,3,7,8-PECDF 0.00016 0.0016 0.00014 0.0014
2,3,4,7,8-PECDF 0.000016 0.00016 0.000014 0.00014
2,3,7,8-TCDD 0.000001 0.00001 0.000014 0.00014
2,3,7,8-TCDF 0.00001 0.0001 0.000014 0.00014
OCDD 0.01 0.1 0.14 1.4
OCDF 0.01 0.1 0.14 1.4
TOTAL HpCDD 0.0001 0.001 0.014 0.14



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

TOTAL HxCDD 0.00001 0.0001 0.00014 0.0014
TOTAL PeCDD 0.000001 0.00001 0.000014 0.00014
Total HpCDF 0.0001 0.001 0.0014 0.014
Total HxCDF 0.00001 0.0001 0.00014 0.0014
Total PeCDF 0.000002 0.00002 0.000014 0.00014
Total TCDD 0.000001 0.00001 0.000014 0.00014
Total TCDF 0.00001 0.0001 0.000014 0.00014
EXPLOSIVES  (mg/kg)
1,3 Dinitrobenzene 0.4 1.07 NV NV
1,3,5-Trinitrobenzene 2.68 13.31 NV NV
2,4-Dinitrotoluene 0.67 1.4 0.1 0.5
2,6-Dinitrotoluene 0.7 7 NV NV
2,4,6-Trinitrotoluene 1.6 16 0.7 17.8
2-Amino-4,6-dinitrotoluene NV NV NV NV
2-Nitrotoluene 20 200 NV NV
3-Nitrotoluene 20 200 NV NV
4-Amino-2,6-dinitrotoluene NV NV NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Nitrotoluene 20 200 NV NV
Ammonia NV NV NV NV
HMX 3 7.5 NV NV
Nitrobenzene (exp) NV NV NV NV
Nitroglycerin 3 32 NV NV
RDX 7 35 NV NV
Tetryl 1.3 6.2 NV NV
INORGANICS
Aluminum 1.93 19.3 109.7 1097
Antimony 0.059 2.76 NV NV
Arsenic 1.04 4.55 2.24 4.51
Barium 51.8 82.7 20.8 41.7
Beryllium 0.532 0.673 NV NV
Cadmium 0.77 6.9 1.47 6.35
Chromium 2.40 58.17 2.66 15.63
Hexavalent Chromium 5.66 38.37 NV NV
Cobalt 7.33 18.90 7.61 18.34
Copper 5.6 82.7 4.05 34.87
Cyanide 68.7 687 NV NV
Iron 50 500 100 1000
Lead 4.7 186.4 1.63 44.63
Manganese 51.5 145.67 179 376.6
Mercury 0.032 0.16 0.0064 0.064
Nickel 1.70 14.77 6.71 18.57
Selenium 0.143 0.661 0.29 0.819



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

Volatile Organics 
1,1,1-Trichloroethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
2-Butanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Methyl-2-pentanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Acetone 5.20E+00 5.20E+00 1.00E+00 1.00E+00
Carbon Disulfide 2.00E+00 2.00E+00 1.00E+00 1.00E+00
Chlorobenzene 9.00E-01 9.00E-01 1.00E+00 1.00E+00
Ethylbenzene 6.10E-01 6.10E-01 1.00E+00 1.00E+00
Isopropylbenzene 1.00E+00 1.00E+00 1.00E+00 1.00E+00
M,p-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Methyl Acetate 2.99E+01 2.99E+01 1.00E+00 1.00E+00
Methylene Chloride 6.70E+00 6.70E+00 1.00E+00 1.00E+00
O-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Tetrachloroethene 1.20E+00 1.20E+00 1.00E+00 1.00E+00
Toluene 1.03E+00 1.03E+00 1.00E+00 1.00E+00
Total Xylenes 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Trichloroethene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
Trichlorofluoromethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
Semivolatile Organics
1,1'-Biphenyl 1.59E-01 1.59E-01 1.00E+00 1.00E+00
1,2-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
1,4-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
2,2'-Oxybis(1-Chloropropane) ??? ??? 1.00E+00 1.00E+00
2,3,4,6-Tetrachlorophenol 1.59E-01 1.59E-01 1.00E+00 1.00E+00
2,4-D ??? ???
2-Methylnaphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
2-Methylphenol ??? ??? 1.00E+00 1.00E+00
3-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Chloro-3-Methylphenol ??? ??? 1.00E+00 1.00E+00
4-Chloroaniline 9.03E-01 9.03E-01 1.00E+00 1.00E+00
4-Methylphenol 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitrophenol 3.00E+00 3.00E+00 1.00E+00 1.00E+00
2,4,5-Trichlorophenol 2.40E-01 2.40E-01 1.00E+00 1.00E+00
2,4,6-Trichlorophenol 2.70E-01 2.70E-01 1.00E+00 1.00E+00
2,4,5-T ??? ??? ??? ???
Acenaphthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Acenaphthylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzaldehyde 1.76E+00 1.76E+00 1.00E+00 1.00E+00
Benzo(a)anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(a)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(b)fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(g,h,i)perylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(k)Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Bis(2-ethylhexyl)phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Butyl benzyl Phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Caprolactam 4.90E+01 4.90E+01 1.00E+00 1.00E+00
Carbazole 2.40E-01 2.40E-01 Eco-SSL Eco-SSL
Chrysene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Dibenzo(a,h)Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL( , )
Dibenzofuran 1.50E-01 1.50E-01 Eco-SSL Eco-SSL
Diethylphthalate 1.30E+00 1.30E+00 1.00E+00 1.00E+00
Di-n-butyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Di-n-octyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Dinoseb ??? ??? ??? ???
Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Fluorene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexachloroethane 2.10E-01 2.10E-01 1.00E+00 1.00E+00
Indeno(1,2,3-cd)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Isophorone 3.92E+00 3.92E+00 1.00E+00 1.00E+00
N-Nitrosodiphenylamine 6.05E-01 6.05E-01 1.00E+00 1.00E+00
Naphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pentachlorophenol 1.40E-02 1.40E-02 1.00E+00 1.00E+00
Phenanthrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Phenol 5.10E+00 5.10E+00 1.00E+00 1.00E+00
Pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pesticides/ PCBs
4,4'-DDD Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDE Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Aldrin 6.90E-01 6.90E-01 3.30E+00 3.30E+00
Alpha-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Aroclor-1232 5.30E-01 5.30E-01 1.59E+01 6.67E+00
Aroclor-1242 1.60E-01 1.60E-01 1.59E+01 6.67E+00
Aroclor-1248 1.60E-02 1.60E-02 1.59E+01 6.67E+00
Aroclor-1254 1.30E-02 1.30E-02 1.59E+01 6.67E+00
Aroclor-1260 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Aroclor-1268 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Dieldrin 8.20E-02 8.20E-02 6.64E+00 6.64E+00
Gamma-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Heptachlor 1.20E-01 1.20E-01 1.00E+01 1.00E+01
Endosulfan I 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan II 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan Sulfate 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endrin 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Aldehyde 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Ketone 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Heptachlor Epoxide 2.80E-02 2.80E-02 3.00E+00 3.00E+00
Methoxychlor 1.10E-01 1.10E-01 1.00E+00 1.00E+00
alpha-BHC 2.10E-01 2.10E-01 5.00E+00 5.00E+00



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

beta-BHC 1.80E-01 1.80E-01 5.00E+00 5.00E+00
delta-BHC 9.00E-01 9.00E-01 5.00E+00 5.00E+00
gamma-BHC (Lindane) 2.70E-01 2.70E-01 5.00E+00 5.00E+00
Toxaphene 6.20E-02 6.20E-02 1.00E+00 1.00E+00
Total Aroclor 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Total DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Explosives
2,4,6-Trinitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
2-Nitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
1,3,5-Trinitrobenzene 7.70E+00 7.70E+00 1.00E+00 1.00E+00
4-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
RDX 4.60E-01 4.60E-01 1.00E+00 1.00E+00
4-Amino-2,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
HMX 1.70E+01 1.70E+01 1.00E+00 1.00E+00
Nitrobenzene (exp) 3.40E+00 3.40E+00 1.00E+00 1.00E+00
1,3 Dinitrobenzene 4.50E+00 4.50E+00 1.00E+00 1.00E+00
2-Amino-4,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
Tetryl ??? ??? 1.00E+00 1.00E+00
3-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
2,4-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
2,6-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
Dioxins
1,2,3,4,6,7,8-HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,6,7,8-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8,9-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HxCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8-PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
1,2,3,7,8-Pecdf 4.40E-03 4.40E-03 2.22E+01 1.10E+01
2,3,4,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
2,3,4,7,8-PECDF 3.70E-03 3.70E-03 2.22E+01 1.10E+01
2,3,7,8-TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ HALFND 4.30E-03 4.30E-03 2.22E+01 1.10E+01
2,3,7,8-TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDD ??? ??? 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDF ??? ??? 2.22E+01 1.10E+01
TOTAL HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
Total HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total PECDF 4.40E-03 4.40E-03 2.22E+01 1.10E+01
Total TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
Total TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
Inorganics
Aluminum 5.00E-03 2.87E-03 1.18E-01 4.30E-02
Antimony 1.14E-02 1.02E-02 1.00E+00 1.00E+00
Arsenic Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Barium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Beryllium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cadmium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cobalt Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Copper Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexavalent Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cyanide 1.80E+00 1.00E+00 1.00E+00 1.00E+00
Iron 1.00E-02 4.25E-03 7.80E-02 3.60E-02
Lead Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Manganese Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Mercury 5.00E+00 6.52E-01 ORNL Reg. ORNL Reg.
Nickel Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Selenium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Silver Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Thallium 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Tin 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Vanadium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Zinc Eco-SSL Eco-SSL Eco-SSL Eco-SSL

Notes:
BAF - Bioaccumulation Factor
BSAF - Biota Sediment Accumulation Factor
1 - ORNL (2001) for organics; only one value is available for conservative and average exposures
2 - Sample et al., (1997) for inorganics; conservative value is 90th percentile; average value is median v
3 - ORNL (September, 1998) for all chemicals; conservative value is 90th percentile; average value is m
4 - U.S. EPA, September 1997; only one value is available for conservative and average exposures. Va
5 - Conservative and average refers to the exposure scenarios for which the uptake factors are used
6 - Where "Eco-SSL" is given, values were calculated using equations from USEPA (2005), Attachment
     Tables 4a (for inorganics) and 4b (for organics).

Default value of 1 is assigned to parameters without uptake factors



TABLE X-X

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Conservative Inputs Average Inputs
Values Units Values Units

Bobwhite Quail
Body Weight = BW 1.540E-01 kg 1.751E-01 kg
Food Ingestion Rate = If 2.442E-03 kg/day 2.042E-03 kg/day
Water Ingestion Rate = Iw 2.276E-02 L/day 1.926E-02 L/day
Soil Ingestion Rate = Is 3.395E-04 kg/day 1.246E-04 kg/day
Home Range = HR 1.880E+01 acres
Meadow Vole
Body Weight = BW 1.700E-02 kg 3.580E-02 kg
Food Ingestion Rate = If 1.878E-03 kg/day 1.744E-03 kg/day
Water Ingestion Rate = Iw 7.513E-03 L/day 6.261E-03 L/day
Soil Ingestion Rate = Is 6.010E-05 kg/day 2.093E-05 kg/day
Home Range = HR 6.590E-02 acres
American Robin
Body Weight = BW 7.73E-02 kg 8.04E-02 kg
Food Ingestion Rate = If 1.25E-02 kg/day 1.19E-02 kg/day
Water Ingestion Rate = Iw 1.21E-02 L/day 1.13E-02 L/day
Soil Ingestion Rate - Is 2.046E-03 kg/day 7.601E-04 kg/day
Home Range = HR 6.095E-01 acres
Short-Tailed Shrew
Body Weight = BW 1.500E-02 kg 1.610E-02 kg
Food Ingestion Rate = If 1.600E-03 kg/day 1.433E-03 kg/day
Water Ingestion Rate = Iw 4.280E-03 L/day 3.600E-03 L/day
Soil Ingestion Rate - Is 4.801E-05 kg/day 1.289E-05 kg/day
Home Range = HR 9.699E-01 acres
Mink
Body Weight = BW 5.500E-01 kg 1.103E+00 kg
Food Ingestion Rate = If 6.067E-02 kg/day 4.504E-02 kg/day
Water Ingestion Rate = Iw 1.213E-01 L/day 7.308E-02 L/day
Sediment Ingestion Rate = Is 5.703E-03 kg/day 4.234E-03 kg/day
Home Range = HR 1.558E+03 acres
Green Heron
Body Weight = BW 2.00E-01 kg 2.12E-01 kg
Food Ingestion Rate = If 3.10E-02 kg/day 3.00E-02 kg/day
Water Ingestion Rate = Iw 2.20E-02 L/day 2.10E-02 L/day
Sediment Ingestion Rate = Is 1.600E-03 kg/day 1.500E-03 kg/day
Home Range = HR 1 000E+01 km-radius

Assume 100% on site

Assume 100% on site

Species/Exposure Inputs

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site

Home Range = HR 1.000E+01 km-radius

Notes:
The exposure factors were derived as presented in Appendix I.

The soil/sediment ingestion rates were calculated by multiplying the food ingestion rates
     by the following incidental soil/sediment ingestion rates:

Conservative Average Source
Bobwhite quail 13.90% 6.10% 1, 2
Meadow Vole 3.20% 1.20% 1
American Robin 16.40% 6.40% 1,4
Short-tailed Shrew 3% 0.90% 1
Mink 9.4% 9.4% 3, 5
Green Heron 5% 5% 6

1 - USEPA (U.S. Environmental Protection Agency), 2005. Ecological Soil Screening Level Guidance, 
     Office of Emergency and Remedial Response. February.
2 - Based on the mourning dove.
3 - Beyer, N., E. Connor, and S. Gerould.  1994.  Estimates of Soil Ingestion by Wildlife.   
     Journal of Wildlife Management 58(2) pp. 375-382.
4 - Based on the American woodcock
5 - Based on the raccoon
6 - Based on piscivorous birds

Assume 100% on site



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 3.20E-01 0.00E+00 1.35E-02 1.13E-03 0.00E+00 1.50E-03 2.63E-03 5.90E-02 2.76E+00 4.45E-02 9.52E-04
ARSENIC 7.30E+00 0.00E+00 2.74E-01 2.58E-02 0.00E+00 3.03E-02 5.61E-02 1.04E+00 4.55E+00 5.39E-02 1.23E-02
COPPER 2.76E+02 0.00E+00 1.79E+01 9.76E-01 0.00E+00 1.97E+00 2.95E+00 5.60E+00 8.27E+01 5.27E-01 3.57E-02
LEAD 9.04E+02 0.00E+00 1.21E+01 3.20E+00 0.00E+00 1.33E+00 4.53E+00 4.70E+00 1.86E+02 9.64E-01 2.43E-02
TIN 8.18E+01 0.00E+00 8.18E+01 2.89E-01 0.00E+00 9.04E+00 9.33E+00 2.34E+01 3.50E+01 3.99E-01 2.66E-01
ZINC 6.03E+01 0.00E+00 4.68E+01 2.13E-01 0.00E+00 5.17E+00 5.38E+00 7.54E+01 2.98E+02 7.14E-02 1.81E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.70E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.88E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 7.51E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 6.01E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

MEADOW VOLE - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - HILLSIDE SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.02E-01 0.00E+00 4.62E-03 5.95E-05 0.00E+00 2.25E-04 2.85E-04 5.90E-02 2.76E+00 4.83E-03 1.03E-04
ARSENIC 3.13E+00 0.00E+00 1.17E-01 1.83E-03 0.00E+00 5.72E-03 7.55E-03 1.04E+00 4.55E+00 7.26E-03 1.66E-03
COPPER 5.89E+01 0.00E+00 9.72E+00 3.44E-02 0.00E+00 4.73E-01 5.08E-01 5.60E+00 8.27E+01 9.07E-02 6.14E-03
LEAD 2.98E+02 0.00E+00 6.48E+00 1.74E-01 0.00E+00 3.16E-01 4.90E-01 4.70E+00 1.86E+02 1.04E-01 2.63E-03
TIN 1.04E+01 0.00E+00 1.04E+01 6.05E-03 0.00E+00 5.04E-01 5.10E-01 2.34E+01 3.50E+01 2.18E-02 1.46E-02
ZINC 2.83E+01 0.00E+00 3.08E+01 1.66E-02 0.00E+00 1.50E+00 1.52E+00 7.54E+01 2.98E+02 2.01E-02 5.10E-03

Body Weight = (BW) 3.58E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.74E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 6.26E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.09E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 6.59E-02 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

MEADOW VOLE - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - HILLSIDE SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 3.20E-01 0.00E+00 1.35E-02 7.05E-04 0.00E+00 2.15E-04 9.20E-04 NV NV #VALUE! #VALUE!
ARSENIC 7.30E+00 0.00E+00 2.74E-01 1.61E-02 0.00E+00 4.34E-03 2.04E-02 2.24E+00 4.51E+00 9.1E-03 4.5E-03
COPPER 2.76E+02 0.00E+00 1.79E+01 6.08E-01 0.00E+00 2.83E-01 8.92E-01 4.05E+00 3.49E+01 2.2E-01 2.6E-02
LEAD 9.04E+02 0.00E+00 1.21E+01 1.99E+00 0.00E+00 1.91E-01 2.18E+00 1.63E+00 4.46E+01 1.3E+00 4.9E-02
TIN 8.18E+01 0.00E+00 8.18E+01 1.80E-01 0.00E+00 1.30E+00 1.48E+00 6.76E+00 1.69E+01 2.2E-01 8.7E-02
ZINC 6.03E+01 0.00E+00 4.68E+01 1.33E-01 0.00E+00 7.42E-01 8.75E-01 6.61E+01 1.71E+02 1.3E-02 5.1E-03

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.54E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.44E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 2.28E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 3.40E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

BOBWHITE QUAIL - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - HILLSIDE SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.02E-01 0.00E+00 4.62E-03 7.24E-05 0.00E+00 5.39E-05 1.26E-04 NV NV #VALUE! #VALUE!
ARSENIC 3.13E+00 0.00E+00 1.17E-01 2.23E-03 0.00E+00 1.37E-03 3.60E-03 2.24E+00 4.51E+00 1.6E-03 8.0E-04
COPPER 5.89E+01 0.00E+00 9.72E+00 4.19E-02 0.00E+00 1.13E-01 1.55E-01 4.05E+00 3.49E+01 3.8E-02 4.5E-03
LEAD 2.98E+02 0.00E+00 6.48E+00 2.12E-01 0.00E+00 7.55E-02 2.88E-01 1.63E+00 4.46E+01 1.8E-01 6.4E-03
TIN 1.04E+01 0.00E+00 1.04E+01 7.36E-03 0.00E+00 1.21E-01 1.28E-01 6.76E+00 1.69E+01 1.9E-02 7.6E-03
ZINC 2.83E+01 0.00E+00 3.08E+01 2.02E-02 0.00E+00 3.59E-01 3.79E-01 6.61E+01 1.71E+02 5.7E-03 2.2E-03

Body Weight = (BW) 1.75E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.04E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.93E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.25E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 1.88E+01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

BOBWHITE QUAIL - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - HILLSIDE SURFACE SOIL



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 3.20E-01 0.00E+00 3.20E-01 1.02E-03 0.00E+00 3.41E-02 3.52E-02 5.90E-02 2.76E+00 6.0E-01 1.3E-02
ARSENIC 7.30E+00 0.00E+00 9.83E-01 2.34E-02 0.00E+00 1.05E-01 1.28E-01 1.04E+00 4.55E+00 1.2E-01 2.8E-02
COPPER 2.76E+02 0.00E+00 1.42E+02 8.83E-01 0.00E+00 1.52E+01 1.60E+01 5.60E+00 8.27E+01 2.9E+00 1.9E-01
LEAD 9.04E+02 0.00E+00 1.95E+02 2.89E+00 0.00E+00 2.08E+01 2.37E+01 4.70E+00 1.86E+02 5.1E+00 1.3E-01
TIN 8.18E+01 0.00E+00 8.18E+01 2.62E-01 0.00E+00 8.73E+00 8.99E+00 2.34E+01 3.50E+01 3.8E-01 2.6E-01
ZINC 6.03E+01 0.00E+00 3.28E+02 1.93E-01 0.00E+00 3.50E+01 3.52E+01 7.54E+01 2.98E+02 4.7E-01 1.2E-01

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.50E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.60E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 4.28E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 4.80E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

SHORT-TAILED SHREW - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - HILLSIDE SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.02E-01 0.00E+00 1.02E-01 8.15E-05 0.00E+00 9.05E-03 9.14E-03 5.90E-02 2.76E+00 1.5E-01 3.3E-03
ARSENIC 3.13E+00 0.00E+00 5.40E-01 2.51E-03 0.00E+00 4.81E-02 5.06E-02 1.04E+00 4.55E+00 4.9E-02 1.1E-02
COPPER 5.89E+01 0.00E+00 3.03E+01 4.72E-02 0.00E+00 2.70E+00 2.75E+00 5.60E+00 8.27E+01 4.9E-01 3.3E-02
LEAD 2.98E+02 0.00E+00 7.98E+01 2.39E-01 0.00E+00 7.10E+00 7.34E+00 4.70E+00 1.86E+02 1.6E+00 3.9E-02
TIN 1.04E+01 0.00E+00 1.04E+01 8.29E-03 0.00E+00 9.21E-01 9.30E-01 2.34E+01 3.50E+01 4.0E-02 2.7E-02
ZINC 2.83E+01 0.00E+00 2.56E+02 2.27E-02 0.00E+00 2.28E+01 2.28E+01 7.54E+01 2.98E+02 3.0E-01 7.7E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.61E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.43E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 3.60E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.29E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 9.70E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

SHORT-TAILED SHREW - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - HILLSIDE SURFACE SOIL



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 3.20E-01 0.00E+00 3.20E-01 8.47E-03 0.00E+00 5.16E-02 6.01E-02 NV NV #VALUE! #VALUE!
ARSENIC 7.30E+00 0.00E+00 9.83E-01 1.93E-01 0.00E+00 1.59E-01 3.52E-01 2.24E+00 4.51E+00 1.6E-01 7.8E-02
COPPER 2.76E+02 0.00E+00 1.42E+02 7.30E+00 0.00E+00 2.29E+01 3.02E+01 4.05E+00 3.49E+01 7.5E+00 8.7E-01
LEAD 9.04E+02 0.00E+00 1.95E+02 2.39E+01 0.00E+00 3.15E+01 5.55E+01 1.63E+00 4.46E+01 3.4E+01 1.2E+00
TIN 8.18E+01 0.00E+00 8.18E+01 2.16E+00 0.00E+00 1.32E+01 1.54E+01 6.76E+00 1.69E+01 2.3E+00 9.1E-01
ZINC 6.03E+01 0.00E+00 3.28E+02 1.60E+00 0.00E+00 5.30E+01 5.46E+01 6.61E+01 1.71E+02 8.3E-01 3.2E-01

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 7.73E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.25E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.21E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.05E-03 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

AMERICAN ROBIN - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - HILLSIDE SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.02E-01 0.00E+00 1.02E-01 9.62E-04 0.00E+00 1.50E-02 1.60E-02 NV NV #VALUE! #VALUE!
ARSENIC 3.13E+00 0.00E+00 5.40E-01 2.96E-02 0.00E+00 7.98E-02 1.09E-01 2.24E+00 4.51E+00 4.9E-02 2.4E-02
COPPER 5.89E+01 0.00E+00 3.03E+01 5.57E-01 0.00E+00 4.48E+00 5.04E+00 4.05E+00 3.49E+01 1.2E+00 1.4E-01
LEAD 2.98E+02 0.00E+00 7.98E+01 2.82E+00 0.00E+00 1.18E+01 1.46E+01 1.63E+00 4.46E+01 9.0E+00 3.3E-01
TIN 1.04E+01 0.00E+00 1.04E+01 9.79E-02 0.00E+00 1.53E+00 1.63E+00 6.76E+00 1.69E+01 2.4E-01 9.6E-02
ZINC 2.83E+01 0.00E+00 2.56E+02 2.68E-01 0.00E+00 3.78E+01 3.81E+01 6.61E+01 1.71E+02 5.8E-01 2.2E-01

Body Weight = (BW) 8.04E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.19E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.13E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 7.60E-04 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 6.10E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

MARINE RIFLE RANGE (MRR) - UXO 14
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

AMERICAN ROBIN - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - HILLSIDE SURFACE SOIL



TABLE 5-6.3.7

TERRESTRIAL FOOD CHAIN MODEL -CONSERVATIVE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS

-HILLSIDE SURFACE SOIL 
MARINE RIFLE RANGE (MRR) - UXO 14

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ANTIMONY #VALUE! #VALUE! 4.5E-02 9.5E-04 #VALUE! #VALUE! 6.0E-01 1.3E-02
ARSENIC 9.1E-03 4.5E-03 5.4E-02 1.2E-02 1.6E-01 7.8E-02 1.2E-01 2.8E-02
COPPER 2.2E-01 2.6E-02 5.3E-01 3.6E-02 7.5E+00 8.7E-01 2.9E+00 1.9E-01
LEAD 1.3E+00 4.9E-02 9.6E-01 2.4E-02 3.4E+01 1.2E+00 5.1E+00 1.3E-01
TIN 2.2E-01 8.7E-02 4.0E-01 2.7E-01 2.3E+00 9.1E-01 3.8E-01 2.6E-01
ZINC 1.3E-02 5.1E-03 7.1E-02 1.8E-02 8.3E-01 3.2E-01 4.7E-01 1.2E-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 Robin Short-Tailed Shrew



TABLE 5-6.3.11

TERRESTRIAL FOOD CHAIN MODEL - AVERAGE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS

- HILLSIDE SURFACE SOIL 
MARINE RIFLE RANGE (MRR) -UXO 14

SITE INVESTIGATION
NSF INDIAN HEAD -STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ANTIMONY #VALUE! #VALUE! 4.8E-03 1.0E-04 #VALUE! #VALUE! 1.5E-01 3.3E-03
ARSENIC 1.6E-03 8.0E-04 7.3E-03 1.7E-03 4.9E-02 2.4E-02 4.9E-02 1.1E-02
COPPER 3.8E-02 4.5E-03 9.1E-02 6.1E-03 1.2E+00 1.4E-01 4.9E-01 3.3E-02
LEAD 1.8E-01 6.4E-03 1.0E-01 2.6E-03 9.0E+00 3.3E-01 1.6E+00 3.9E-02
TIN 1.9E-02 7.6E-03 2.2E-02 1.5E-02 2.4E-01 9.6E-02 4.0E-02 2.7E-02
ZINC 5.7E-03 2.2E-03 2.0E-02 5.1E-03 5.8E-01 2.2E-01 3.0E-01 7.7E-02

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 Robin Short-Tailed Shrew



APPENDIX F

CHEMICAL CONCENTRATIONS IN SURFACE SOIL AND TISSUE - COMPOSITE SOIL
SMALL ARMS RANGE (SAR) - UXO 17

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Surface Soil Concentrations (mg/kg) Surface Water Concentrations (mg/L)

Conservative Average Conservative Average

Inorganics
ANTIMONY 1.30E+00 7.07E-01 7.07E-01 7.07E-01 0.00E+00 0.00E+00 1.00E+00 1.00E+00 1.30E+00 7.07E-01 1.14E-02 1.02E-02 5.04E-02 2.85E-02
ARSENIC 6.20E+00 5.20E+00 5.20E+00 5.20E+00 0.00E+00 0.00E+00 Regression from Eco SSL 8.76E-01 7.73E-01 Regression from Eco SSL 2.33E-01 1.95E-01
COPPER 2.40E+01 1.57E+01 1.57E+01 1.57E+01 0.00E+00 0.00E+00 5.15E-01 5.15E-01 1.24E+01 8.10E+00 Regression from Eco SSL 6.82E+00 5.78E+00
LEAD 2.00E+02 8.66E+01 8.66E+01 8.66E+01 0.00E+00 0.00E+00 Regression from Eco SSL 5.78E+01 2.94E+01 Regression from Eco SSL 5.18E+00 3.24E+00
ZINC 3.52E+01 2.58E+01 2.58E+01 2.58E+01 0.00E+00 0.00E+00 Regression from Eco SSL 2.75E+02 2.48E+02 Regression from Eco SSL 3.47E+01 2.92E+01
Explosives 
NITROGLYCERIN 2.04E+01 1.44E+01 1.44E+01 1.44E+01 0.00E+00 0.00E+00 1.00E+00 1.00E+00 2.04E+01 1.44E+01 1.00E+00 1.00E+00 2.04E+01 1.44E+01

1 - If the average of all value is the greater than the maximum detection, the average of the positive detections was used as the average value.

Plant Concentrations 
(mg/kg)

Maximum Detection Average Maximum 
Detection Average

Earthworm Concentrations (mg/kg) Plant Bioaccumulation Factors

Average (1)

Earthworm Bioaccumulation Factors
Average of Positive 

DetectionsChemical Maximum 
Detection Average All Maximum Detection

Average 
Concentration(1)



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAEL

VOLATILES
1,1,1-Trichloroethane 1000 1000 NV NV
1,1,2,2-Tetrachloroethane 76 108 NV NV
1,1,2-Trichloroethane 0.39 4.4 NV NV
1,1-Dichloroethane 475 4750 NV NV
1,1-Dichloroethene 30 300 NV NV
1,2,4-Trichlorobenzene 1.48 14.8 NV NV
1,2-Dichlorobenzene 120 1200 NV NV
1,2-Dichloroethane 50 500 17.2 34.4
1,2-Dichloroethene (total) 45.2 452 NV NV
1,4-Dichlorobenzene 30 300 NV NV
2-Butanone 1771 4571 NV NV
2-Hexanone NV NV NV NV
4-Methyl-2-pentanone NV NV NV NV
Acetone 10 50 20089 200890
Benzene 26.36 263.6 NV NV
Bromodichloromethane 1.79 17.9 NV NV
Carbon Disulfide 12.6 25.6 NV NV
Carbon Tetrachloride 16 160 NV NV
Chlorobenzene 2.725 5.45 NV NV
Chloroform 15 41 NV NV
Chloromethane NV NV NV NV
cis-1,2-Dichloroethene 45.2 452 NV NV
Dichlorodifluoromethane 2310 23100 NV NV
Ethylbenzene 9.71 29.1 NV NV
Isopropylbenzene 11 33.1 NV NV
m,p-Xylene 2.06 2.58 107 1070
Methyl acetate NV NV NV NV

X l 2 06 2 58 107 1070

PARAMETER

o-Xylene 2.06 2.58 107 1070
Methylene Chloride 5.85 50 NV NV
Styrene 20 40 NV NV
Tetrachloroethene 1.4 7 NV NV
Toluene 26 260 NV NV
Trichloroethene 0.7 7 NV NV
Trichlorofluoromethane 34.9 349 NV NV
Vinyl chloride 17 1.7 NV NV
Xylenes, Total 2.06 2.58 107 1070
SEMIVOLATILES
1,1'-Biphenyl 5 25 NV NV
2,2'-Oxybis(1-chloropropane) NV NV NV NV
2,3,4,6-Tetrachlorophenol 2.5 10 NV NV
2,4,5-Trichlorophenol 10 30 NV NV
2,4,6-Trichlorophenol 0.42 4.2 NV NV
2,4-Dimethylphenol 5 25 NV NV
2-Methylnaphthalene 65.6 356 2 20
2-Methylphenol 5 15 NV NV
3-Nitroaniline NV NV NV NV
4-Chloroaniline 1.25 12.5 NV NV
4-Chloro-3-methylphenol NV NV NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Methylphenol NV NV NV NV
4-Nitroaniline NV NV NV NV
4-Nitrophenol NV NV NV NV
7,12-Dimethylbenz(a)anthracene NV NV 2 20
Acenaphthene 65.6 356 2 20
Acenaphthylene 65.6 356 2 20
Anthracene 65.6 356 2 20
Benzaldehyde 20 40 NV NV
Benzo(a)anthracene 0.615 38.4 2 20
Benzo(a)pyrene 0.615 38.4 2 20



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

Benzo(b)fluoranthene 0.615 38.4 2 20
Benzo(g,h,i)perylene 0.615 38.4 2 20
Benzo(k)fluoranthene 0.615 38.4 2 20
Bis(2-Ethylhexyl)phthalate 18.3 183 1.11 11.1
Butyl benzyl phthalate 15.9 47 NV NV
Caprolactam 50 500 NV NV
Carbazole 1 10 2 20
Chrysene 0.615 38.4 2 20
Dibenzo(a,h)anthracene 0.615 38.4 2 20
Dibenzofuran NV NV 2 20
1,4-Dichlorobenzene 30 300 NV NV
Diethylphthalate 4583 45830 NV NV
Di-n-butyl phthalate 550 1833 0.111 1.11
Di-n-octyl phthalate NV NV NV NV
Fluoranthene 65.6 356 2 20
Fluorene 65.6 356 2 20
Hexachloroethane 0.1 1.5 NV NV
Indeno(1,2,3-cd)pyrene 0.615 38.4 2 20
Isophorone 15 179 NV NV
Naphthalene 65.6 356 2 20
n-Nitrosodiphenylamine NV NV NV NV
Pentachlorophenol 8.42 22.65 6.73 52.01
Phenanthrene 65.6 356 2 20
Phenol 6 12 NV NV
Pyrene 0.615 38.4 2 20
Perylene 0.615 38.4 2 20
HERBICIDES
Dinoseb 0.1 1 NV NV
2 4 D 1 5 NV NV2,4-D 1 5 NV NV
2,4,5-T 3 10 NV NV
PESTICIDES/PCBs
2,4'-DDD 0.147 5.56 0.227 2.7
2,4'-DDE 0.147 5.56 0.227 2.7
2,4'-DDT 0.147 5.56 0.227 2.7
4,4'-DDD 0.147 5.56 0.227 2.7
4,4'-DDE 0.147 5.56 0.227 2.7
4,4'-DDT 0.147 5.56 0.227 2.7
Aldrin 0.2 1 NV NV
Alpha-BHC 0.014 0.14 0.56 2.25
Alpha-Chlordane 4.58 9.16 2.14 10.7
Aroclor-1232 0.068 0.68 0.18 1.8
Aroclor-1242 0.069 0.69 0.41 4.1
Aroclor-1248 0.01 0.1 NV NV
Aroclor-1254 0.068 0.68 0.18 1.8
Aroclor-1260 0.068 0.68 0.18 1.8
Aroclor-1268 0.068 0.68 0.18 1.8
PCB-28 0.068 0.68 0.18 1.8
PCB-44 0.068 0.68 0.18 1.8
PCB-52 0.068 0.68 0.18 1.8



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

PCB-66 0.068 0.68 0.18 1.8
PCB-101 0.068 0.68 0.18 1.8
PCB-105 0.068 0.68 0.18 1.8
PCB-118 0.068 0.68 0.18 1.8
PCB-128 0.068 0.68 0.18 1.8
PCB-138 0.068 0.68 0.18 1.8
PCB-153 0.068 0.68 0.18 1.8
PCB-170 0.068 0.68 0.18 1.8
PCB-180 0.068 0.68 0.18 1.8
PCB-187 0.068 0.68 0.18 1.8
PCB-195 0.068 0.68 0.18 1.8
PCB-206 0.068 0.68 0.18 1.8
PCB-209 0.068 0.68 0.18 1.8
beta-BHC 0.4 2 0.56 2.25
delta-BHC 0.014 0.14 0.56 2.25
Dieldrin 0.015 1.27 0.0709 0.8
Endosulfan I 0.15 1.5 10 100
Endosulfan II 0.15 1.5 10 100
Endosulfan Sulfate 0.15 1.5 10 100
Endrin 0.092 0.92 0.01035 0.1035
Endrin Aldehyde 0.092 0.92 0.01 0.1
Endrin Ketone 0.092 0.92 0.01 0.1
Gamma-BHC (Lindane) 8 80 2 20
Gamma-Chlordane 4.58 9.16 2.14 10.7
Heptachlor 0.1 1 NV NV
Heptachlor Epoxide 0.1 1 NV NV
Methoxychlor 4 8 NV NV
Toxaphene 8 80 NV NV
T t l A l 0 068 0 68 0 18 1 8Total Aroclor 0.068 0.68 0.18 1.8
Total DDT 0.147 5.56 0.227 2.7
DIOXINS AND FURANS  (mg/kg)
1,2,3,4,6,7,8-HpCDD 0.0001 0.001 0.014 0.14
1,2,3,4,6,7,8-HpCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8,9-HPCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8-HXCDD 0.00001 0.0001 0.00028 0.0028
1,2,3,4,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,6,7,8-HxCDD 0.00001 0.0001 0.0014 0.014
1,2,3,6,7,8-HxCDF 0.00016 0.0016 0.00014 0.0014
1,2,3,7,8,9-HxCDD 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8,9-HxCDF 0.00001 0.0001 0.00014 0.0014
2,3,4,6,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8-PECDD 0.000001 0.00001 0.000014 0.00014
1,2,3,7,8-PECDF 0.00016 0.0016 0.00014 0.0014
2,3,4,7,8-PECDF 0.000016 0.00016 0.000014 0.00014
2,3,7,8-TCDD 0.000001 0.00001 0.000014 0.00014
2,3,7,8-TCDF 0.00001 0.0001 0.000014 0.00014
OCDD 0.01 0.1 0.14 1.4
OCDF 0.01 0.1 0.14 1.4
TOTAL HpCDD 0.0001 0.001 0.014 0.14



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

TOTAL HxCDD 0.00001 0.0001 0.00014 0.0014
TOTAL PeCDD 0.000001 0.00001 0.000014 0.00014
Total HpCDF 0.0001 0.001 0.0014 0.014
Total HxCDF 0.00001 0.0001 0.00014 0.0014
Total PeCDF 0.000002 0.00002 0.000014 0.00014
Total TCDD 0.000001 0.00001 0.000014 0.00014
Total TCDF 0.00001 0.0001 0.000014 0.00014
EXPLOSIVES  (mg/kg)
1,3 Dinitrobenzene 0.4 1.07 NV NV
1,3,5-Trinitrobenzene 2.68 13.31 NV NV
2,4-Dinitrotoluene 0.67 1.4 0.1 0.5
2,6-Dinitrotoluene 0.7 7 NV NV
2,4,6-Trinitrotoluene 1.6 16 0.7 17.8
2-Amino-4,6-dinitrotoluene NV NV NV NV
2-Nitrotoluene 20 200 NV NV
3-Nitrotoluene 20 200 NV NV
4-Amino-2,6-dinitrotoluene NV NV NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Nitrotoluene 20 200 NV NV
Ammonia NV NV NV NV
HMX 3 7.5 NV NV
Nitrobenzene (exp) NV NV NV NV
Nitroglycerin 3 32 NV NV
RDX 7 35 NV NV
Tetryl 1.3 6.2 NV NV
INORGANICS
Aluminum 1.93 19.3 109.7 1097
Antimony 0.059 2.76 NV NV
Arsenic 1.04 4.55 2.24 4.51
Barium 51.8 82.7 20.8 41.7
Beryllium 0.532 0.673 NV NV
Cadmium 0.77 6.9 1.47 6.35
Chromium 2.40 58.17 2.66 15.63
Hexavalent Chromium 5.66 38.37 NV NV
Cobalt 7.33 18.90 7.61 18.34
Copper 5.6 82.7 4.05 34.87
Cyanide 68.7 687 NV NV
Iron 50 500 100 1000
Lead 4.7 186.4 1.63 44.63
Manganese 51.5 145.67 179 376.6
Mercury 0.032 0.16 0.0064 0.064
Nickel 1.70 14.77 6.71 18.57
Selenium 0.143 0.661 0.29 0.819



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

Volatile Organics 
1,1,1-Trichloroethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
2-Butanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Methyl-2-pentanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Acetone 5.20E+00 5.20E+00 1.00E+00 1.00E+00
Carbon Disulfide 2.00E+00 2.00E+00 1.00E+00 1.00E+00
Chlorobenzene 9.00E-01 9.00E-01 1.00E+00 1.00E+00
Ethylbenzene 6.10E-01 6.10E-01 1.00E+00 1.00E+00
Isopropylbenzene 1.00E+00 1.00E+00 1.00E+00 1.00E+00
M,p-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Methyl Acetate 2.99E+01 2.99E+01 1.00E+00 1.00E+00
Methylene Chloride 6.70E+00 6.70E+00 1.00E+00 1.00E+00
O-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Tetrachloroethene 1.20E+00 1.20E+00 1.00E+00 1.00E+00
Toluene 1.03E+00 1.03E+00 1.00E+00 1.00E+00
Total Xylenes 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Trichloroethene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
Trichlorofluoromethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
Semivolatile Organics
1,1'-Biphenyl 1.59E-01 1.59E-01 1.00E+00 1.00E+00
1,2-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
1,4-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
2,2'-Oxybis(1-Chloropropane) ??? ??? 1.00E+00 1.00E+00
2,3,4,6-Tetrachlorophenol 1.59E-01 1.59E-01 1.00E+00 1.00E+00
2,4-D ??? ???
2-Methylnaphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
2-Methylphenol ??? ??? 1.00E+00 1.00E+00
3-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Chloro-3-Methylphenol ??? ??? 1.00E+00 1.00E+00
4-Chloroaniline 9.03E-01 9.03E-01 1.00E+00 1.00E+00
4-Methylphenol 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitrophenol 3.00E+00 3.00E+00 1.00E+00 1.00E+00
2,4,5-Trichlorophenol 2.40E-01 2.40E-01 1.00E+00 1.00E+00
2,4,6-Trichlorophenol 2.70E-01 2.70E-01 1.00E+00 1.00E+00
2,4,5-T ??? ??? ??? ???
Acenaphthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Acenaphthylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzaldehyde 1.76E+00 1.76E+00 1.00E+00 1.00E+00
Benzo(a)anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(a)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(b)fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(g,h,i)perylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(k)Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Bis(2-ethylhexyl)phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Butyl benzyl Phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Caprolactam 4.90E+01 4.90E+01 1.00E+00 1.00E+00
Carbazole 2.40E-01 2.40E-01 Eco-SSL Eco-SSL
Chrysene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Dibenzo(a,h)Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL( , )
Dibenzofuran 1.50E-01 1.50E-01 Eco-SSL Eco-SSL
Diethylphthalate 1.30E+00 1.30E+00 1.00E+00 1.00E+00
Di-n-butyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Di-n-octyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Dinoseb ??? ??? ??? ???
Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Fluorene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexachloroethane 2.10E-01 2.10E-01 1.00E+00 1.00E+00
Indeno(1,2,3-cd)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Isophorone 3.92E+00 3.92E+00 1.00E+00 1.00E+00
N-Nitrosodiphenylamine 6.05E-01 6.05E-01 1.00E+00 1.00E+00
Naphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pentachlorophenol 1.40E-02 1.40E-02 1.00E+00 1.00E+00
Phenanthrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Phenol 5.10E+00 5.10E+00 1.00E+00 1.00E+00
Pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pesticides/ PCBs
4,4'-DDD Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDE Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Aldrin 6.90E-01 6.90E-01 3.30E+00 3.30E+00
Alpha-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Aroclor-1232 5.30E-01 5.30E-01 1.59E+01 6.67E+00
Aroclor-1242 1.60E-01 1.60E-01 1.59E+01 6.67E+00
Aroclor-1248 1.60E-02 1.60E-02 1.59E+01 6.67E+00
Aroclor-1254 1.30E-02 1.30E-02 1.59E+01 6.67E+00
Aroclor-1260 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Aroclor-1268 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Dieldrin 8.20E-02 8.20E-02 6.64E+00 6.64E+00
Gamma-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Heptachlor 1.20E-01 1.20E-01 1.00E+01 1.00E+01
Endosulfan I 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan II 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan Sulfate 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endrin 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Aldehyde 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Ketone 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Heptachlor Epoxide 2.80E-02 2.80E-02 3.00E+00 3.00E+00
Methoxychlor 1.10E-01 1.10E-01 1.00E+00 1.00E+00
alpha-BHC 2.10E-01 2.10E-01 5.00E+00 5.00E+00



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

beta-BHC 1.80E-01 1.80E-01 5.00E+00 5.00E+00
delta-BHC 9.00E-01 9.00E-01 5.00E+00 5.00E+00
gamma-BHC (Lindane) 2.70E-01 2.70E-01 5.00E+00 5.00E+00
Toxaphene 6.20E-02 6.20E-02 1.00E+00 1.00E+00
Total Aroclor 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Total DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Explosives
2,4,6-Trinitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
2-Nitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
1,3,5-Trinitrobenzene 7.70E+00 7.70E+00 1.00E+00 1.00E+00
4-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
RDX 4.60E-01 4.60E-01 1.00E+00 1.00E+00
4-Amino-2,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
HMX 1.70E+01 1.70E+01 1.00E+00 1.00E+00
Nitrobenzene (exp) 3.40E+00 3.40E+00 1.00E+00 1.00E+00
1,3 Dinitrobenzene 4.50E+00 4.50E+00 1.00E+00 1.00E+00
2-Amino-4,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
Tetryl ??? ??? 1.00E+00 1.00E+00
3-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
2,4-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
2,6-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
NITROGLYCERIN 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Dioxins
1,2,3,4,6,7,8-HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,6,7,8-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8,9-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HxCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8-PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
1,2,3,7,8-Pecdf 4.40E-03 4.40E-03 2.22E+01 1.10E+01
2,3,4,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
2,3,4,7,8-PECDF 3.70E-03 3.70E-03 2.22E+01 1.10E+01
2,3,7,8-TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ HALFND 4.30E-03 4.30E-03 2.22E+01 1.10E+01
2,3,7,8-TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDD ??? ??? 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDF ??? ??? 2.22E+01 1.10E+01
TOTAL HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
Total HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total PECDF 4.40E-03 4.40E-03 2.22E+01 1.10E+01
Total TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
Total TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
Inorganicsg
Aluminum 5.00E-03 2.87E-03 1.18E-01 4.30E-02
Antimony 1.14E-02 1.02E-02 1.00E+00 1.00E+00
Arsenic Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Barium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Beryllium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cadmium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cobalt Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Copper Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexavalent Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cyanide 1.80E+00 1.00E+00 1.00E+00 1.00E+00
Iron 1.00E-02 4.25E-03 7.80E-02 3.60E-02
Lead Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Manganese Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Mercury 5.00E+00 6.52E-01 ORNL Reg. ORNL Reg.
Nickel Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Selenium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Silver Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Thallium 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Tin 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Vanadium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Zinc Eco-SSL Eco-SSL Eco-SSL Eco-SSL

Notes:
BAF - Bioaccumulation Factor
BSAF - Biota Sediment Accumulation Factor
1 - ORNL (2001) for organics; only one value is available for conservative and average exposures
2 - Sample et al., (1997) for inorganics; conservative value is 90th percentile; average value is median v
3 - ORNL (September, 1998) for all chemicals; conservative value is 90th percentile; average value is m
4 - U.S. EPA, September 1997; only one value is available for conservative and average exposures. Va
5 - Conservative and average refers to the exposure scenarios for which the uptake factors are used
6 - Where "Eco-SSL" is given, values were calculated using equations from USEPA (2005), Attachment
     Tables 4a (for inorganics) and 4b (for organics).

Default value of 1 is assigned to parameters without uptake factors



TABLE X-X

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Conservative Inputs Average Inputs
Values Units Values Units

Bobwhite Quail
Body Weight = BW 1.540E-01 kg 1.751E-01 kg
Food Ingestion Rate = If 2.442E-03 kg/day 2.042E-03 kg/day
Water Ingestion Rate = Iw 2.276E-02 L/day 1.926E-02 L/day
Soil Ingestion Rate = Is 3.395E-04 kg/day 1.246E-04 kg/day
Home Range = HR 1.880E+01 acres
Meadow Vole
Body Weight = BW 1.700E-02 kg 3.580E-02 kg
Food Ingestion Rate = If 1.878E-03 kg/day 1.744E-03 kg/day
Water Ingestion Rate = Iw 7.513E-03 L/day 6.261E-03 L/day
Soil Ingestion Rate = Is 6.010E-05 kg/day 2.093E-05 kg/day
Home Range = HR 6.590E-02 acres
American Robin
Body Weight = BW 7.73E-02 kg 8.04E-02 kg
Food Ingestion Rate = If 1.25E-02 kg/day 1.19E-02 kg/day
Water Ingestion Rate = Iw 1.21E-02 L/day 1.13E-02 L/day
Soil Ingestion Rate - Is 2.046E-03 kg/day 7.601E-04 kg/day
Home Range = HR 6.095E-01 acres
Short-Tailed Shrew
Body Weight = BW 1.500E-02 kg 1.610E-02 kg
Food Ingestion Rate = If 1.600E-03 kg/day 1.433E-03 kg/day
Water Ingestion Rate = Iw 4.280E-03 L/day 3.600E-03 L/day
Soil Ingestion Rate - Is 4.801E-05 kg/day 1.289E-05 kg/day
Home Range = HR 9.699E-01 acres
Mink
Body Weight = BW 5.500E-01 kg 1.103E+00 kg
Food Ingestion Rate = If 6.067E-02 kg/day 4.504E-02 kg/day
Water Ingestion Rate = Iw 1.213E-01 L/day 7.308E-02 L/day
Sediment Ingestion Rate = Is 5.703E-03 kg/day 4.234E-03 kg/day
Home Range = HR 1.558E+03 acres
Green Heron
Body Weight = BW 2.00E-01 kg 2.12E-01 kg
Food Ingestion Rate = If 3.10E-02 kg/day 3.00E-02 kg/day
Water Ingestion Rate = Iw 2.20E-02 L/day 2.10E-02 L/day
Sediment Ingestion Rate = Is 1.600E-03 kg/day 1.500E-03 kg/day
Home Range = HR 1 000E+01 km-radius

Assume 100% on site

Assume 100% on site

Species/Exposure Inputs

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site

Home Range = HR 1.000E+01 km-radius

Notes:
The exposure factors were derived as presented in Appendix I.

The soil/sediment ingestion rates were calculated by multiplying the food ingestion rates
     by the following incidental soil/sediment ingestion rates:

Conservative Average Source
Bobwhite quail 13.90% 6.10% 1, 2
Meadow Vole 3.20% 1.20% 1
American Robin 16.40% 6.40% 1,4
Short-tailed Shrew 3% 0.90% 1
Mink 9.4% 9.4% 3, 5
Green Heron 5% 5% 6

1 - USEPA (U.S. Environmental Protection Agency), 2005. Ecological Soil Screening Level Guidance, 
     Office of Emergency and Remedial Response. February.
2 - Based on the mourning dove.
3 - Beyer, N., E. Connor, and S. Gerould.  1994.  Estimates of Soil Ingestion by Wildlife.   
     Journal of Wildlife Management 58(2) pp. 375-382.
4 - Based on the American woodcock
5 - Based on the raccoon
6 - Based on piscivorous birds

Assume 100% on site



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.30E+00 0.00E+00 5.04E-02 4.60E-03 0.00E+00 5.57E-03 1.02E-02 5.90E-02 2.76E+00 1.72E-01 3.68E-03
ARSENIC 6.20E+00 0.00E+00 2.33E-01 2.19E-02 0.00E+00 2.57E-02 4.76E-02 1.04E+00 4.55E+00 4.58E-02 1.05E-02
COPPER 2.40E+01 0.00E+00 6.82E+00 8.48E-02 0.00E+00 7.54E-01 8.39E-01 5.60E+00 8.27E+01 1.50E-01 1.01E-02
LEAD 2.00E+02 0.00E+00 5.18E+00 7.07E-01 0.00E+00 5.72E-01 1.28E+00 4.70E+00 1.86E+02 2.72E-01 6.86E-03
ZINC 3.52E+01 0.00E+00 3.47E+01 1.24E-01 0.00E+00 3.84E+00 3.96E+00 7.54E+01 2.98E+02 5.26E-02 1.33E-02
Explosives 
NITROGLYCERIN 2.04E+01 0.00E+00 2.04E+01 7.21E-02 0.00E+00 2.25E+00 2.33E+00 3.00E+00 3.20E+01 7.75E-01 7.27E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.70E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.88E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 7.51E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 6.01E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

MEADOW VOLE - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

SMALL ARMS RANGE (SAR) - UXO 17
SITE INVESTIGATION

APPENDIX F



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 7.07E-01 0.00E+00 2.85E-02 4.13E-04 0.00E+00 1.39E-03 1.80E-03 5.90E-02 2.76E+00 3.05E-02 6.52E-04
ARSENIC 5.20E+00 0.00E+00 1.95E-01 3.04E-03 0.00E+00 9.50E-03 1.25E-02 1.04E+00 4.55E+00 1.21E-02 2.76E-03
COPPER 1.57E+01 0.00E+00 5.78E+00 9.20E-03 0.00E+00 2.81E-01 2.91E-01 5.60E+00 8.27E+01 5.19E-02 3.51E-03
LEAD 8.66E+01 0.00E+00 3.24E+00 5.06E-02 0.00E+00 1.58E-01 2.08E-01 4.70E+00 1.86E+02 4.43E-02 1.12E-03
ZINC 2.58E+01 0.00E+00 2.92E+01 1.51E-02 0.00E+00 1.42E+00 1.44E+00 7.54E+01 2.98E+02 1.91E-02 4.83E-03
Explosives 
NITROGLYCERIN 1.44E+01 0.00E+00 1.44E+01 8.42E-03 0.00E+00 7.02E-01 7.10E-01 3.00E+00 3.20E+01 2.37E-01 2.22E-02

Body Weight = (BW) 3.58E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.74E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 6.26E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.09E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 6.59E-02 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

INDIAN HEAD, MARYLAND

MEADOW VOLE - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

SMALL ARMS RANGE (SAR) - UXO 17
SITE INVESTIGATION

APPENDIX F



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.30E+00 0.00E+00 5.04E-02 2.87E-03 0.00E+00 8.00E-04 3.67E-03 NV NV #VALUE! #VALUE!
ARSENIC 6.20E+00 0.00E+00 2.33E-01 1.37E-02 0.00E+00 3.69E-03 1.74E-02 2.24E+00 4.51E+00 7.7E-03 3.8E-03
COPPER 2.40E+01 0.00E+00 6.82E+00 5.29E-02 0.00E+00 1.08E-01 1.61E-01 4.05E+00 3.49E+01 4.0E-02 4.6E-03
LEAD 2.00E+02 0.00E+00 5.18E+00 4.41E-01 0.00E+00 8.21E-02 5.23E-01 1.63E+00 4.46E+01 3.2E-01 1.2E-02
ZINC 3.52E+01 0.00E+00 3.47E+01 7.76E-02 0.00E+00 5.51E-01 6.29E-01 6.61E+01 1.71E+02 9.5E-03 3.7E-03
Explosives 
NITROGLYCERIN 2.04E+01 0.00E+00 2.04E+01 4.50E-02 0.00E+00 3.24E-01 3.69E-01 NV NV #VALUE! #VALUE!

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.54E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.44E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 2.28E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 3.40E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

BOBWHITE QUAIL - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

SMALL ARMS RANGE (SAR) - UXO 17
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 7.07E-01 0.00E+00 2.85E-02 5.03E-04 0.00E+00 3.32E-04 8.35E-04 NV NV #VALUE! #VALUE!
ARSENIC 5.20E+00 0.00E+00 1.95E-01 3.70E-03 0.00E+00 2.28E-03 5.97E-03 2.24E+00 4.51E+00 2.7E-03 1.3E-03
COPPER 1.57E+01 0.00E+00 5.78E+00 1.12E-02 0.00E+00 6.74E-02 7.86E-02 4.05E+00 3.49E+01 1.9E-02 2.3E-03
LEAD 8.66E+01 0.00E+00 3.24E+00 6.16E-02 0.00E+00 3.77E-02 9.93E-02 1.63E+00 4.46E+01 6.1E-02 2.2E-03
ZINC 2.58E+01 0.00E+00 2.92E+01 1.83E-02 0.00E+00 3.41E-01 3.59E-01 6.61E+01 1.71E+02 5.4E-03 2.1E-03
Explosives 
NITROGLYCERIN 1.44E+01 2.00E+00 1.44E+01 1.02E-02 2.20E-01 1.68E-01 3.98E-01 NV NV #VALUE! #VALUE!

Body Weight = (BW) 1.75E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.04E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.93E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.25E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 1.88E+01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL
SMALL ARMS RANGE (SAR) - UXO 17

SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

BOBWHITE QUAIL - AVERAGE INPUTS



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.30E+00 0.00E+00 1.30E+00 4.16E-03 0.00E+00 1.39E-01 1.43E-01 5.90E-02 2.76E+00 2.4E+00 5.2E-02
ARSENIC 6.20E+00 0.00E+00 8.76E-01 1.98E-02 0.00E+00 9.34E-02 1.13E-01 1.04E+00 4.55E+00 1.1E-01 2.5E-02
COPPER 2.40E+01 0.00E+00 1.24E+01 7.68E-02 0.00E+00 1.32E+00 1.40E+00 5.60E+00 8.27E+01 2.5E-01 1.7E-02
LEAD 2.00E+02 0.00E+00 5.78E+01 6.40E-01 0.00E+00 6.17E+00 6.81E+00 4.70E+00 1.86E+02 1.4E+00 3.7E-02
ZINC 3.52E+01 0.00E+00 2.75E+02 1.13E-01 0.00E+00 2.93E+01 2.95E+01 7.54E+01 2.98E+02 3.9E-01 9.9E-02
Explosives 
NITROGLYCERIN 2.04E+01 0.00E+00 2.04E+01 6.53E-02 0.00E+00 2.18E+00 2.24E+00 3.00E+00 3.20E+01 7.5E-01 7.0E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.50E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.60E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 4.28E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 4.80E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

SHORT-TAILED SHREW - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

SMALL ARMS RANGE (SAR) - UXO 17
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 7.07E-01 0.00E+00 7.07E-01 5.66E-04 0.00E+00 6.29E-02 6.34E-02 5.90E-02 2.76E+00 1.1E+00 2.3E-02
ARSENIC 5.20E+00 0.00E+00 7.73E-01 4.16E-03 0.00E+00 6.88E-02 7.30E-02 1.04E+00 4.55E+00 7.0E-02 1.6E-02
COPPER 1.57E+01 0.00E+00 8.10E+00 1.26E-02 0.00E+00 7.21E-01 7.34E-01 5.60E+00 8.27E+01 1.3E-01 8.9E-03
LEAD 8.66E+01 0.00E+00 2.94E+01 6.93E-02 0.00E+00 2.62E+00 2.69E+00 4.70E+00 1.86E+02 5.7E-01 1.4E-02
ZINC 2.58E+01 0.00E+00 2.48E+02 2.06E-02 0.00E+00 2.21E+01 2.21E+01 7.54E+01 2.98E+02 2.9E-01 7.4E-02
Explosives 
NITROGLYCERIN 1.44E+01 0.00E+00 1.44E+01 1.15E-02 0.00E+00 1.28E+00 1.29E+00 3.00E+00 3.20E+01 4.3E-01 4.0E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.61E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.43E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 3.60E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.29E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 9.70E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL
SMALL ARMS RANGE (SAR) - UXO 17

SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

SHORT-TAILED SHREW - AVERAGE INPUTS



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.30E+00 0.00E+00 1.30E+00 3.44E-02 0.00E+00 2.10E-01 2.44E-01 NV NV #VALUE! #VALUE!
ARSENIC 6.20E+00 0.00E+00 8.76E-01 1.64E-01 0.00E+00 1.41E-01 3.05E-01 2.24E+00 4.51E+00 1.4E-01 6.8E-02
COPPER 2.40E+01 0.00E+00 1.24E+01 6.35E-01 0.00E+00 1.99E+00 2.63E+00 4.05E+00 3.49E+01 6.5E-01 7.5E-02
LEAD 2.00E+02 0.00E+00 5.78E+01 5.29E+00 0.00E+00 9.33E+00 1.46E+01 1.63E+00 4.46E+01 9.0E+00 3.3E-01
ZINC 3.52E+01 0.00E+00 2.75E+02 9.32E-01 0.00E+00 4.44E+01 4.53E+01 6.61E+01 1.71E+02 6.9E-01 2.6E-01
Explosives 
NITROGLYCERIN 2.04E+01 0.00E+00 2.04E+01 5.40E-01 0.00E+00 3.29E+00 3.83E+00 NV NV #VALUE! #VALUE!

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 7.73E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.25E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.21E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.05E-03 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

AMERICAN ROBIN - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

SMALL ARMS RANGE (SAR) - UXO 17
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 7.07E-01 0.00E+00 7.07E-01 6.68E-03 0.00E+00 1.04E-01 1.11E-01 NV NV #VALUE! #VALUE!
ARSENIC 5.20E+00 0.00E+00 7.73E-01 4.92E-02 0.00E+00 1.14E-01 1.63E-01 2.24E+00 4.51E+00 7.3E-02 3.6E-02
COPPER 1.57E+01 0.00E+00 8.10E+00 1.49E-01 0.00E+00 1.20E+00 1.35E+00 4.05E+00 3.49E+01 3.3E-01 3.9E-02
LEAD 8.66E+01 0.00E+00 2.94E+01 8.18E-01 0.00E+00 4.35E+00 5.17E+00 1.63E+00 4.46E+01 3.2E+00 1.2E-01
ZINC 2.58E+01 0.00E+00 2.48E+02 2.44E-01 0.00E+00 3.67E+01 3.69E+01 6.61E+01 1.71E+02 5.6E-01 2.2E-01
Explosives 
NITROGLYCERIN 1.44E+01 0.00E+00 1.44E+01 1.36E-01 0.00E+00 2.13E+00 2.26E+00 NV NV #VALUE! #VALUE!

Body Weight = (BW) 8.04E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.19E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.13E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 7.60E-04 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 6.10E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL
SMALL ARMS RANGE (SAR) - UXO 17

SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

AMERICAN ROBIN - AVERAGE INPUTS



TABLE 6-6.3.4

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS - COMPOSITE SOIL

SMALL ARMS RANGE (SAR) - UXO 17
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ANTIMONY #VALUE! #VALUE! 1.7E-01 3.7E-03 #VALUE! #VALUE! 2.4E+00 5.2E-02
ARSENIC 7.7E-03 3.8E-03 4.6E-02 1.0E-02 1.4E-01 6.8E-02 1.1E-01 2.5E-02
COPPER 4.0E-02 4.6E-03 1.5E-01 1.0E-02 6.5E-01 7.5E-02 2.5E-01 1.7E-02
LEAD 3.2E-01 1.2E-02 2.7E-01 6.9E-03 9.0E+00 3.3E-01 1.4E+00 3.7E-02
ZINC 9.5E-03 3.7E-03 5.3E-02 1.3E-02 6.9E-01 2.6E-01 3.9E-01 9.9E-02
Explosives 
NITROGLYCERIN #VALUE! #VALUE! 7.8E-01 7.3E-02 #VALUE! #VALUE! 7.5E-01 7.0E-02

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 Robin Short-Tailed Shrew



TABLE 6-6.3.6

TERRESTRIAL FOOD CHAIN MODEL - AVERAGE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS - COMPOSITE SOIL

SMALL ARMS RANGE (SAR) - UXO 17
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ANTIMONY #VALUE! #VALUE! 3.1E-02 6.5E-04 #VALUE! #VALUE! 1.1E+00 2.3E-02
ARSENIC 2.7E-03 1.3E-03 1.2E-02 2.8E-03 7.3E-02 3.6E-02 7.0E-02 1.6E-02
COPPER 1.9E-02 2.3E-03 5.2E-02 3.5E-03 3.3E-01 3.9E-02 1.3E-01 8.9E-03
LEAD 6.1E-02 2.2E-03 4.4E-02 1.1E-03 3.2E+00 1.2E-01 5.7E-01 1.4E-02
ZINC 5.4E-03 2.1E-03 1.9E-02 4.8E-03 5.6E-01 2.2E-01 2.9E-01 7.4E-02
Explosives 
NITROGLYCERIN #VALUE! #VALUE! 2.4E-01 2.2E-02 #VALUE! #VALUE! 4.3E-01 4.0E-02

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 Robin Short-Tailed Shrew



APPENDIX F

CHEMICAL CONCENTRATIONS IN SURFACE SOIL AND TISSUE - SURFACE SOIL
SMALL ARMS RANGE (SAR) - UXO 17

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Surface Soil Concentrations (mg/kg) Surface Water Concentrations (mg/L)

Conservative Average Conservative Average

Inorganics
ANTIMONY 6.00E+00 1.25E+00 1.64E+00 1.25E+00 0.00E+00 0.00E+00 1.00E+00 1.00E+00 6.00E+00 1.25E+00 1.14E-02 1.02E-02 2.12E-01 4.86E-02
ARSENIC 8.70E+00 5.40E+00 5.40E+00 5.40E+00 0.00E+00 0.00E+00 Regression from Eco SSL 1.11E+00 7.94E-01 Regression from Eco SSL 3.26E-01 2.02E-01
COPPER 4.20E+01 1.72E+01 1.72E+01 1.72E+01 0.00E+00 0.00E+00 5.15E-01 5.15E-01 2.16E+01 8.85E+00 Regression from Eco SSL 8.50E+00 5.98E+00
LEAD 7.06E+02 2.63E+02 3.14E+02 2.63E+02 0.00E+00 0.00E+00 Regression from Eco SSL 1.60E+02 7.21E+01 Regression from Eco SSL 1.05E+01 6.03E+00
ZINC 3.32E+01 1.91E+01 1.91E+01 1.91E+01 0.00E+00 0.00E+00 Regression from Eco SSL 2.70E+02 2.25E+02 Regression from Eco SSL 3.36E+01 2.48E+01

1 - If the average of all value is the greater than the maximum detection, the average of the positive detections was used as the average value.

Plant Concentrations 
(mg/kg)

Maximum Detection Average Maximum 
Detection Average

Earthworm Concentrations (mg/kg) Plant Bioaccumulation Factors

Average (1)

Earthworm Bioaccumulation Factors
Average of Positive 

DetectionsChemical Maximum 
Detection Average All Maximum Detection

Average 
Concentration(1)



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAEL

VOLATILES
1,1,1-Trichloroethane 1000 1000 NV NV
1,1,2,2-Tetrachloroethane 76 108 NV NV
1,1,2-Trichloroethane 0.39 4.4 NV NV
1,1-Dichloroethane 475 4750 NV NV
1,1-Dichloroethene 30 300 NV NV
1,2,4-Trichlorobenzene 1.48 14.8 NV NV
1,2-Dichlorobenzene 120 1200 NV NV
1,2-Dichloroethane 50 500 17.2 34.4
1,2-Dichloroethene (total) 45.2 452 NV NV
1,4-Dichlorobenzene 30 300 NV NV
2-Butanone 1771 4571 NV NV
2-Hexanone NV NV NV NV
4-Methyl-2-pentanone NV NV NV NV
Acetone 10 50 20089 200890
Benzene 26.36 263.6 NV NV
Bromodichloromethane 1.79 17.9 NV NV
Carbon Disulfide 12.6 25.6 NV NV
Carbon Tetrachloride 16 160 NV NV
Chlorobenzene 2.725 5.45 NV NV
Chloroform 15 41 NV NV
Chloromethane NV NV NV NV
cis-1,2-Dichloroethene 45.2 452 NV NV
Dichlorodifluoromethane 2310 23100 NV NV
Ethylbenzene 9.71 29.1 NV NV
Isopropylbenzene 11 33.1 NV NV
m,p-Xylene 2.06 2.58 107 1070
Methyl acetate NV NV NV NV

X l 2 06 2 58 107 1070

PARAMETER

o-Xylene 2.06 2.58 107 1070
Methylene Chloride 5.85 50 NV NV
Styrene 20 40 NV NV
Tetrachloroethene 1.4 7 NV NV
Toluene 26 260 NV NV
Trichloroethene 0.7 7 NV NV
Trichlorofluoromethane 34.9 349 NV NV
Vinyl chloride 17 1.7 NV NV
Xylenes, Total 2.06 2.58 107 1070
SEMIVOLATILES
1,1'-Biphenyl 5 25 NV NV
2,2'-Oxybis(1-chloropropane) NV NV NV NV
2,3,4,6-Tetrachlorophenol 2.5 10 NV NV
2,4,5-Trichlorophenol 10 30 NV NV
2,4,6-Trichlorophenol 0.42 4.2 NV NV
2,4-Dimethylphenol 5 25 NV NV
1-Methylnaphthalene 65.6 356 2 20
2-Methylnaphthalene 65.6 356 2 20
2-Methylphenol 5 15 NV NV
3-Nitroaniline NV NV NV NV
4-Chloroaniline 1.25 12.5 NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Chloro-3-methylphenol NV NV NV NV
4-Methylphenol NV NV NV NV
4-Nitroaniline NV NV NV NV
4-Nitrophenol NV NV NV NV
7,12-Dimethylbenz(a)anthracene NV NV 2 20
Acenaphthene 65.6 356 2 20
Acenaphthylene 65.6 356 2 20
Anthracene 65.6 356 2 20
Benzaldehyde 20 40 NV NV
Benzo(a)anthracene 0.615 38.4 2 20
Benzo(a)pyrene 0.615 38.4 2 20



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

Benzo(b)fluoranthene 0.615 38.4 2 20
Benzo(g,h,i)perylene 0.615 38.4 2 20
Benzo(k)fluoranthene 0.615 38.4 2 20
Bis(2-Ethylhexyl)phthalate 18.3 183 1.11 11.1
Butyl benzyl phthalate 15.9 47 NV NV
Caprolactam 50 500 NV NV
Carbazole 1 10 2 20
Chrysene 0.615 38.4 2 20
Dibenzo(a,h)anthracene 0.615 38.4 2 20
Dibenzofuran NV NV 2 20
1,4-Dichlorobenzene 30 300 NV NV
Diethylphthalate 4583 45830 NV NV
Di-n-butyl phthalate 550 1833 0.111 1.11
Di-n-octyl phthalate NV NV NV NV
Fluoranthene 65.6 356 2 20
Fluorene 65.6 356 2 20
Hexachloroethane 0.1 1.5 NV NV
Indeno(1,2,3-cd)pyrene 0.615 38.4 2 20
Isophorone 15 179 NV NV
Naphthalene 65.6 356 2 20
n-Nitrosodiphenylamine NV NV NV NV
Pentachlorophenol 8.42 22.65 6.73 52.01
Phenanthrene 65.6 356 2 20
Phenol 6 12 NV NV
Pyrene 0.615 38.4 2 20
Perylene 0.615 38.4 2 20
HERBICIDES
Dinoseb 0.1 1 NV NV
2 4 D 1 5 NV NV2,4-D 1 5 NV NV
2,4,5-T 3 10 NV NV
PESTICIDES/PCBs
2,4'-DDD 0.147 5.56 0.227 2.7
2,4'-DDE 0.147 5.56 0.227 2.7
2,4'-DDT 0.147 5.56 0.227 2.7
4,4'-DDD 0.147 5.56 0.227 2.7
4,4'-DDE 0.147 5.56 0.227 2.7
4,4'-DDT 0.147 5.56 0.227 2.7
Aldrin 0.2 1 NV NV
Alpha-BHC 0.014 0.14 0.56 2.25
Alpha-Chlordane 4.58 9.16 2.14 10.7
Aroclor-1232 0.068 0.68 0.18 1.8
Aroclor-1242 0.069 0.69 0.41 4.1
Aroclor-1248 0.01 0.1 NV NV
Aroclor-1254 0.068 0.68 0.18 1.8
Aroclor-1260 0.068 0.68 0.18 1.8
Aroclor-1268 0.068 0.68 0.18 1.8
PCB-28 0.068 0.68 0.18 1.8
PCB-44 0.068 0.68 0.18 1.8
PCB-52 0.068 0.68 0.18 1.8



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

PCB-66 0.068 0.68 0.18 1.8
PCB-101 0.068 0.68 0.18 1.8
PCB-105 0.068 0.68 0.18 1.8
PCB-118 0.068 0.68 0.18 1.8
PCB-128 0.068 0.68 0.18 1.8
PCB-138 0.068 0.68 0.18 1.8
PCB-153 0.068 0.68 0.18 1.8
PCB-170 0.068 0.68 0.18 1.8
PCB-180 0.068 0.68 0.18 1.8
PCB-187 0.068 0.68 0.18 1.8
PCB-195 0.068 0.68 0.18 1.8
PCB-206 0.068 0.68 0.18 1.8
PCB-209 0.068 0.68 0.18 1.8
beta-BHC 0.4 2 0.56 2.25
delta-BHC 0.014 0.14 0.56 2.25
Dieldrin 0.015 1.27 0.0709 0.8
Endosulfan I 0.15 1.5 10 100
Endosulfan II 0.15 1.5 10 100
Endosulfan Sulfate 0.15 1.5 10 100
Endrin 0.092 0.92 0.01035 0.1035
Endrin Aldehyde 0.092 0.92 0.01 0.1
Endrin Ketone 0.092 0.92 0.01 0.1
Gamma-BHC (Lindane) 8 80 2 20
Gamma-Chlordane 4.58 9.16 2.14 10.7
Heptachlor 0.1 1 NV NV
Heptachlor Epoxide 0.1 1 NV NV
Methoxychlor 4 8 NV NV
Toxaphene 8 80 NV NV
T t l A l 0 068 0 68 0 18 1 8Total Aroclor 0.068 0.68 0.18 1.8
Total DDT 0.147 5.56 0.227 2.7
DIOXINS AND FURANS  (mg/kg)
1,2,3,4,6,7,8-HpCDD 0.0001 0.001 0.014 0.14
1,2,3,4,6,7,8-HpCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8,9-HPCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8-HXCDD 0.00001 0.0001 0.00028 0.0028
1,2,3,4,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,6,7,8-HxCDD 0.00001 0.0001 0.0014 0.014
1,2,3,6,7,8-HxCDF 0.00016 0.0016 0.00014 0.0014
1,2,3,7,8,9-HxCDD 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8,9-HxCDF 0.00001 0.0001 0.00014 0.0014
2,3,4,6,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8-PECDD 0.000001 0.00001 0.000014 0.00014
1,2,3,7,8-PECDF 0.00016 0.0016 0.00014 0.0014
2,3,4,7,8-PECDF 0.000016 0.00016 0.000014 0.00014
2,3,7,8-TCDD 0.000001 0.00001 0.000014 0.00014
2,3,7,8-TCDF 0.00001 0.0001 0.000014 0.00014
OCDD 0.01 0.1 0.14 1.4
OCDF 0.01 0.1 0.14 1.4
TOTAL HpCDD 0.0001 0.001 0.014 0.14



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

TOTAL HxCDD 0.00001 0.0001 0.00014 0.0014
TOTAL PeCDD 0.000001 0.00001 0.000014 0.00014
Total HpCDF 0.0001 0.001 0.0014 0.014
Total HxCDF 0.00001 0.0001 0.00014 0.0014
Total PeCDF 0.000002 0.00002 0.000014 0.00014
Total TCDD 0.000001 0.00001 0.000014 0.00014
Total TCDF 0.00001 0.0001 0.000014 0.00014
EXPLOSIVES  (mg/kg)
1,3 Dinitrobenzene 0.4 1.07 NV NV
1,3,5-Trinitrobenzene 2.68 13.31 NV NV
2,4-Dinitrotoluene 0.67 1.4 0.1 0.5
2,6-Dinitrotoluene 0.7 7 NV NV
2,4,6-Trinitrotoluene 1.6 16 0.7 17.8
2-Amino-4,6-dinitrotoluene NV NV NV NV
2-Nitrotoluene 20 200 NV NV
3-Nitrotoluene 20 200 NV NV
4-Amino-2,6-dinitrotoluene NV NV NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Nitrotoluene 20 200 NV NV
Ammonia NV NV NV NV
HMX 3 7.5 NV NV
Nitrobenzene (exp) NV NV NV NV
Nitroglycerin 3 32 NV NV
RDX 7 35 NV NV
Tetryl 1.3 6.2 NV NV
INORGANICS
Aluminum 1.93 19.3 109.7 1097
Antimony 0.059 2.76 NV NV
Arsenic 1.04 4.55 2.24 4.51
Barium 51.8 82.7 20.8 41.7
Beryllium 0.532 0.673 NV NV
Cadmium 0.77 6.9 1.47 6.35
Chromium 2.40 58.17 2.66 15.63
Hexavalent Chromium 5.66 38.37 NV NV
Cobalt 7.33 18.90 7.61 18.34
Copper 5.6 82.7 4.05 34.87
Cyanide 68.7 687 NV NV
Iron 50 500 100 1000
Lead 4.7 186.4 1.63 44.63
Manganese 51.5 145.67 179 376.6
Mercury 0.032 0.16 0.0064 0.064
Nickel 1.70 14.77 6.71 18.57
Selenium 0.143 0.661 0.29 0.819



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

Volatile Organics 
1,1,1-Trichloroethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
2-Butanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Methyl-2-pentanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Acetone 5.20E+00 5.20E+00 1.00E+00 1.00E+00
Carbon Disulfide 2.00E+00 2.00E+00 1.00E+00 1.00E+00
Chlorobenzene 9.00E-01 9.00E-01 1.00E+00 1.00E+00
Ethylbenzene 6.10E-01 6.10E-01 1.00E+00 1.00E+00
Isopropylbenzene 1.00E+00 1.00E+00 1.00E+00 1.00E+00
M,p-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Methyl Acetate 2.99E+01 2.99E+01 1.00E+00 1.00E+00
Methylene Chloride 6.70E+00 6.70E+00 1.00E+00 1.00E+00
O-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Tetrachloroethene 1.20E+00 1.20E+00 1.00E+00 1.00E+00
Toluene 1.03E+00 1.03E+00 1.00E+00 1.00E+00
Total Xylenes 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Trichloroethene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
Trichlorofluoromethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
Semivolatile Organics
1,1'-Biphenyl 1.59E-01 1.59E-01 1.00E+00 1.00E+00
1,2-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
1,4-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
2,2'-Oxybis(1-Chloropropane) ??? ??? 1.00E+00 1.00E+00
2,3,4,6-Tetrachlorophenol 1.59E-01 1.59E-01 1.00E+00 1.00E+00
2,4-D ??? ???
2-Methylnaphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
2-Methylphenol ??? ??? 1.00E+00 1.00E+00
3-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Chloro-3-Methylphenol ??? ??? 1.00E+00 1.00E+00
4-Chloroaniline 9.03E-01 9.03E-01 1.00E+00 1.00E+00
4-Methylphenol 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitrophenol 3.00E+00 3.00E+00 1.00E+00 1.00E+00
2,4,5-Trichlorophenol 2.40E-01 2.40E-01 1.00E+00 1.00E+00
2,4,6-Trichlorophenol 2.70E-01 2.70E-01 1.00E+00 1.00E+00
2,4,5-T ??? ??? ??? ???
Acenaphthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Acenaphthylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzaldehyde 1.76E+00 1.76E+00 1.00E+00 1.00E+00
Benzo(a)anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(a)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(b)fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(g,h,i)perylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(k)Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Bis(2-ethylhexyl)phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Butyl benzyl Phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Caprolactam 4.90E+01 4.90E+01 1.00E+00 1.00E+00
Carbazole 2.40E-01 2.40E-01 Eco-SSL Eco-SSL
Chrysene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Dibenzo(a,h)Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL( , )
Dibenzofuran 1.50E-01 1.50E-01 Eco-SSL Eco-SSL
Diethylphthalate 1.30E+00 1.30E+00 1.00E+00 1.00E+00
Di-n-butyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Di-n-octyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Dinoseb ??? ??? ??? ???
Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Fluorene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexachloroethane 2.10E-01 2.10E-01 1.00E+00 1.00E+00
Indeno(1,2,3-cd)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Isophorone 3.92E+00 3.92E+00 1.00E+00 1.00E+00
N-Nitrosodiphenylamine 6.05E-01 6.05E-01 1.00E+00 1.00E+00
Naphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pentachlorophenol 1.40E-02 1.40E-02 1.00E+00 1.00E+00
Phenanthrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Phenol 5.10E+00 5.10E+00 1.00E+00 1.00E+00
Pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pesticides/ PCBs
4,4'-DDD Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDE Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Aldrin 6.90E-01 6.90E-01 3.30E+00 3.30E+00
Alpha-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Aroclor-1232 5.30E-01 5.30E-01 1.59E+01 6.67E+00
Aroclor-1242 1.60E-01 1.60E-01 1.59E+01 6.67E+00
Aroclor-1248 1.60E-02 1.60E-02 1.59E+01 6.67E+00
Aroclor-1254 1.30E-02 1.30E-02 1.59E+01 6.67E+00
Aroclor-1260 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Aroclor-1268 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Dieldrin 8.20E-02 8.20E-02 6.64E+00 6.64E+00
Gamma-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Heptachlor 1.20E-01 1.20E-01 1.00E+01 1.00E+01
Endosulfan I 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan II 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan Sulfate 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endrin 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Aldehyde 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Ketone 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Heptachlor Epoxide 2.80E-02 2.80E-02 3.00E+00 3.00E+00
Methoxychlor 1.10E-01 1.10E-01 1.00E+00 1.00E+00
alpha-BHC 2.10E-01 2.10E-01 5.00E+00 5.00E+00



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

beta-BHC 1.80E-01 1.80E-01 5.00E+00 5.00E+00
delta-BHC 9.00E-01 9.00E-01 5.00E+00 5.00E+00
gamma-BHC (Lindane) 2.70E-01 2.70E-01 5.00E+00 5.00E+00
Toxaphene 6.20E-02 6.20E-02 1.00E+00 1.00E+00
Total Aroclor 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Total DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Explosives
2,4,6-Trinitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
2-Nitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
1,3,5-Trinitrobenzene 7.70E+00 7.70E+00 1.00E+00 1.00E+00
4-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
RDX 4.60E-01 4.60E-01 1.00E+00 1.00E+00
4-Amino-2,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
HMX 1.70E+01 1.70E+01 1.00E+00 1.00E+00
Nitrobenzene (exp) 3.40E+00 3.40E+00 1.00E+00 1.00E+00
1,3 Dinitrobenzene 4.50E+00 4.50E+00 1.00E+00 1.00E+00
2-Amino-4,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
Tetryl ??? ??? 1.00E+00 1.00E+00
3-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
2,4-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
2,6-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
Dioxins
1,2,3,4,6,7,8-HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,6,7,8-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8,9-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HxCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8-PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
1,2,3,7,8-Pecdf 4.40E-03 4.40E-03 2.22E+01 1.10E+01
2,3,4,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
2,3,4,7,8-PECDF 3.70E-03 3.70E-03 2.22E+01 1.10E+01
2,3,7,8-TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ HALFND 4.30E-03 4.30E-03 2.22E+01 1.10E+01
2,3,7,8-TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDD ??? ??? 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDF ??? ??? 2.22E+01 1.10E+01
TOTAL HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
Total HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total PECDF 4.40E-03 4.40E-03 2.22E+01 1.10E+01
Total TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
Total TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
Inorganics
Aluminum 5.00E-03 2.87E-03 1.18E-01 4.30E-02
Antimony 1.14E-02 1.02E-02 1.00E+00 1.00E+00
Arsenic Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Barium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Beryllium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cadmium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cobalt Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Copper Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexavalent Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cyanide 1.80E+00 1.00E+00 1.00E+00 1.00E+00
Iron 1.00E-02 4.25E-03 7.80E-02 3.60E-02
Lead Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Manganese Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Mercury 5.00E+00 6.52E-01 ORNL Reg. ORNL Reg.
Nickel Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Selenium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Silver Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Thallium 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Tin 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Vanadium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Zinc Eco-SSL Eco-SSL Eco-SSL Eco-SSL

Notes:
BAF - Bioaccumulation Factor
BSAF - Biota Sediment Accumulation Factor
1 - ORNL (2001) for organics; only one value is available for conservative and average exposures
2 - Sample et al., (1997) for inorganics; conservative value is 90th percentile; average value is median v
3 - ORNL (September, 1998) for all chemicals; conservative value is 90th percentile; average value is m
4 - U.S. EPA, September 1997; only one value is available for conservative and average exposures. Va
5 - Conservative and average refers to the exposure scenarios for which the uptake factors are used
6 - Where "Eco-SSL" is given, values were calculated using equations from USEPA (2005), Attachment
     Tables 4a (for inorganics) and 4b (for organics).

Default value of 1 is assigned to parameters without uptake factors



TABLE X-X

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Conservative Inputs Average Inputs
Values Units Values Units

Bobwhite Quail
Body Weight = BW 1.540E-01 kg 1.751E-01 kg
Food Ingestion Rate = If 2.442E-03 kg/day 2.042E-03 kg/day
Water Ingestion Rate = Iw 2.276E-02 L/day 1.926E-02 L/day
Soil Ingestion Rate = Is 3.395E-04 kg/day 1.246E-04 kg/day
Home Range = HR 1.880E+01 acres
Meadow Vole
Body Weight = BW 1.700E-02 kg 3.580E-02 kg
Food Ingestion Rate = If 1.878E-03 kg/day 1.744E-03 kg/day
Water Ingestion Rate = Iw 7.513E-03 L/day 6.261E-03 L/day
Soil Ingestion Rate = Is 6.010E-05 kg/day 2.093E-05 kg/day
Home Range = HR 6.590E-02 acres
American Robin
Body Weight = BW 7.73E-02 kg 8.04E-02 kg
Food Ingestion Rate = If 1.25E-02 kg/day 1.19E-02 kg/day
Water Ingestion Rate = Iw 1.21E-02 L/day 1.13E-02 L/day
Soil Ingestion Rate - Is 2.046E-03 kg/day 7.601E-04 kg/day
Home Range = HR 6.095E-01 acres
Short-Tailed Shrew
Body Weight = BW 1.500E-02 kg 1.610E-02 kg
Food Ingestion Rate = If 1.600E-03 kg/day 1.433E-03 kg/day
Water Ingestion Rate = Iw 4.280E-03 L/day 3.600E-03 L/day
Soil Ingestion Rate - Is 4.801E-05 kg/day 1.289E-05 kg/day
Home Range = HR 9.699E-01 acres
Mink
Body Weight = BW 5.500E-01 kg 1.103E+00 kg
Food Ingestion Rate = If 6.067E-02 kg/day 4.504E-02 kg/day
Water Ingestion Rate = Iw 1.213E-01 L/day 7.308E-02 L/day
Sediment Ingestion Rate = Is 5.703E-03 kg/day 4.234E-03 kg/day
Home Range = HR 1.558E+03 acres
Green Heron
Body Weight = BW 2.00E-01 kg 2.12E-01 kg
Food Ingestion Rate = If 3.10E-02 kg/day 3.00E-02 kg/day
Water Ingestion Rate = Iw 2.20E-02 L/day 2.10E-02 L/day
Sediment Ingestion Rate = Is 1.600E-03 kg/day 1.500E-03 kg/day
Home Range = HR 1 000E+01 km-radius

Assume 100% on site

Assume 100% on site

Species/Exposure Inputs

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site

Home Range = HR 1.000E+01 km-radius

Notes:
The exposure factors were derived as presented in Appendix I.

The soil/sediment ingestion rates were calculated by multiplying the food ingestion rates
     by the following incidental soil/sediment ingestion rates:

Conservative Average Source
Bobwhite quail 13.90% 6.10% 1, 2
Meadow Vole 3.20% 1.20% 1
American Robin 16.40% 6.40% 1,4
Short-tailed Shrew 3% 0.90% 1
Mink 9.4% 9.4% 3, 5
Green Heron 5% 5% 6

1 - USEPA (U.S. Environmental Protection Agency), 2005. Ecological Soil Screening Level Guidance, 
     Office of Emergency and Remedial Response. February.
2 - Based on the mourning dove.
3 - Beyer, N., E. Connor, and S. Gerould.  1994.  Estimates of Soil Ingestion by Wildlife.   
     Journal of Wildlife Management 58(2) pp. 375-382.
4 - Based on the American woodcock
5 - Based on the raccoon
6 - Based on piscivorous birds

Assume 100% on site



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 6.00E+00 0.00E+00 2.12E-01 2.12E-02 0.00E+00 2.34E-02 4.46E-02 5.90E-02 2.76E+00 7.56E-01 1.62E-02
ARSENIC 8.70E+00 0.00E+00 3.26E-01 3.08E-02 0.00E+00 3.61E-02 6.68E-02 1.04E+00 4.55E+00 6.43E-02 1.47E-02
COPPER 4.20E+01 0.00E+00 8.50E+00 1.48E-01 0.00E+00 9.40E-01 1.09E+00 5.60E+00 8.27E+01 1.94E-01 1.32E-02
LEAD 7.06E+02 0.00E+00 1.05E+01 2.50E+00 0.00E+00 1.16E+00 3.66E+00 4.70E+00 1.86E+02 7.78E-01 1.96E-02
ZINC 3.32E+01 0.00E+00 3.36E+01 1.17E-01 0.00E+00 3.72E+00 3.83E+00 7.54E+01 2.98E+02 5.08E-02 1.29E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.70E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.88E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 7.51E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 6.01E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

SMALL ARMS RANGE (SAR) - UXO 17
SITE INVESTIGATION

APPENDIX F

MEADOW VOLE - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.25E+00 0.00E+00 4.86E-02 7.30E-04 0.00E+00 2.37E-03 3.10E-03 5.90E-02 2.76E+00 5.25E-02 1.12E-03
ARSENIC 5.40E+00 0.00E+00 2.02E-01 3.15E-03 0.00E+00 9.86E-03 1.30E-02 1.04E+00 4.55E+00 1.25E-02 2.86E-03
COPPER 1.72E+01 0.00E+00 5.98E+00 1.01E-02 0.00E+00 2.91E-01 3.01E-01 5.60E+00 8.27E+01 5.38E-02 3.65E-03
LEAD 2.63E+02 0.00E+00 6.03E+00 1.54E-01 0.00E+00 2.94E-01 4.47E-01 4.70E+00 1.86E+02 9.52E-02 2.40E-03
ZINC 1.91E+01 0.00E+00 2.48E+01 1.12E-02 0.00E+00 1.21E+00 1.22E+00 7.54E+01 2.98E+02 1.61E-02 4.09E-03

Body Weight = (BW) 3.58E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.74E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 6.26E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.09E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 6.59E-02 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

SMALL ARMS RANGE (SAR) - UXO 17
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

MEADOW VOLE - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 6.00E+00 0.00E+00 2.12E-01 1.32E-02 0.00E+00 3.36E-03 1.66E-02 NV NV #VALUE! #VALUE!
ARSENIC 8.70E+00 0.00E+00 3.26E-01 1.92E-02 0.00E+00 5.18E-03 2.44E-02 2.24E+00 4.51E+00 1.1E-02 5.4E-03
COPPER 4.20E+01 0.00E+00 8.50E+00 9.26E-02 0.00E+00 1.35E-01 2.27E-01 4.05E+00 3.49E+01 5.6E-02 6.5E-03
LEAD 7.06E+02 0.00E+00 1.05E+01 1.56E+00 0.00E+00 1.67E-01 1.72E+00 1.63E+00 4.46E+01 1.1E+00 3.9E-02
ZINC 3.32E+01 0.00E+00 3.36E+01 7.32E-02 0.00E+00 5.33E-01 6.07E-01 6.61E+01 1.71E+02 9.2E-03 3.5E-03

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.54E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.44E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 2.28E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 3.40E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

SMALL ARMS RANGE (SAR) - UXO 17
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

BOBWHITE QUAIL - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.25E+00 0.00E+00 4.86E-02 8.88E-04 0.00E+00 5.66E-04 1.45E-03 NV NV #VALUE! #VALUE!
ARSENIC 5.40E+00 0.00E+00 2.02E-01 3.84E-03 0.00E+00 2.36E-03 6.20E-03 2.24E+00 4.51E+00 2.8E-03 1.4E-03
COPPER 1.72E+01 0.00E+00 5.98E+00 1.22E-02 0.00E+00 6.98E-02 8.20E-02 4.05E+00 3.49E+01 2.0E-02 2.4E-03
LEAD 2.63E+02 0.00E+00 6.03E+00 1.87E-01 0.00E+00 7.03E-02 2.57E-01 1.63E+00 4.46E+01 1.6E-01 5.8E-03
ZINC 1.91E+01 0.00E+00 2.48E+01 1.36E-02 0.00E+00 2.89E-01 3.02E-01 6.61E+01 1.71E+02 4.6E-03 1.8E-03

Body Weight = (BW) 1.75E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.04E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.93E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.25E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 1.88E+01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

SMALL ARMS RANGE (SAR) - UXO 17
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

BOBWHITE QUAIL - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 6.00E+00 0.00E+00 6.00E+00 1.92E-02 0.00E+00 6.40E-01 6.59E-01 5.90E-02 2.76E+00 1.1E+01 2.4E-01
ARSENIC 8.70E+00 0.00E+00 1.11E+00 2.78E-02 0.00E+00 1.19E-01 1.47E-01 1.04E+00 4.55E+00 1.4E-01 3.2E-02
COPPER 4.20E+01 0.00E+00 2.16E+01 1.34E-01 0.00E+00 2.31E+00 2.44E+00 5.60E+00 8.27E+01 4.4E-01 3.0E-02
LEAD 7.06E+02 0.00E+00 1.60E+02 2.26E+00 0.00E+00 1.71E+01 1.93E+01 4.70E+00 1.86E+02 4.1E+00 1.0E-01
ZINC 3.32E+01 0.00E+00 2.70E+02 1.06E-01 0.00E+00 2.88E+01 2.89E+01 7.54E+01 2.98E+02 3.8E-01 9.7E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.50E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.60E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 4.28E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 4.80E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

SMALL ARMS RANGE (SAR) - UXO 17
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

SHORT-TAILED SHREW - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.25E+00 0.00E+00 1.25E+00 1.00E-03 0.00E+00 1.11E-01 1.12E-01 5.90E-02 2.76E+00 1.9E+00 4.1E-02
ARSENIC 5.40E+00 0.00E+00 7.94E-01 4.32E-03 0.00E+00 7.06E-02 7.50E-02 1.04E+00 4.55E+00 7.2E-02 1.6E-02
COPPER 1.72E+01 0.00E+00 8.85E+00 1.38E-02 0.00E+00 7.88E-01 8.02E-01 5.60E+00 8.27E+01 1.4E-01 9.7E-03
LEAD 2.63E+02 0.00E+00 7.21E+01 2.10E-01 0.00E+00 6.41E+00 6.62E+00 4.70E+00 1.86E+02 1.4E+00 3.6E-02
ZINC 1.91E+01 0.00E+00 2.25E+02 1.53E-02 0.00E+00 2.00E+01 2.00E+01 7.54E+01 2.98E+02 2.7E-01 6.7E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.61E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.43E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 3.60E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.29E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 9.70E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

SMALL ARMS RANGE (SAR) - UXO 17
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

SHORT-TAILED SHREW - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 6.00E+00 0.00E+00 6.00E+00 1.59E-01 0.00E+00 9.68E-01 1.13E+00 NV NV #VALUE! #VALUE!
ARSENIC 8.70E+00 0.00E+00 1.11E+00 2.30E-01 0.00E+00 1.79E-01 4.10E-01 2.24E+00 4.51E+00 1.8E-01 9.1E-02
COPPER 4.20E+01 0.00E+00 2.16E+01 1.11E+00 0.00E+00 3.49E+00 4.60E+00 4.05E+00 3.49E+01 1.1E+00 1.3E-01
LEAD 7.06E+02 0.00E+00 1.60E+02 1.87E+01 0.00E+00 2.58E+01 4.45E+01 1.63E+00 4.46E+01 2.7E+01 1.0E+00
ZINC 3.32E+01 0.00E+00 2.70E+02 8.79E-01 0.00E+00 4.35E+01 4.44E+01 6.61E+01 1.71E+02 6.7E-01 2.6E-01

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 7.73E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.25E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.21E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.05E-03 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

SMALL ARMS RANGE (SAR) - UXO 17
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

AMERICAN ROBIN - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.25E+00 0.00E+00 1.25E+00 1.18E-02 0.00E+00 1.84E-01 1.96E-01 NV NV #VALUE! #VALUE!
ARSENIC 5.40E+00 0.00E+00 7.94E-01 5.10E-02 0.00E+00 1.17E-01 1.68E-01 2.24E+00 4.51E+00 7.5E-02 3.7E-02
COPPER 1.72E+01 0.00E+00 8.85E+00 1.63E-01 0.00E+00 1.31E+00 1.47E+00 4.05E+00 3.49E+01 3.6E-01 4.2E-02
LEAD 2.63E+02 0.00E+00 7.21E+01 2.48E+00 0.00E+00 1.06E+01 1.31E+01 1.63E+00 4.46E+01 8.1E+00 2.9E-01
ZINC 1.91E+01 0.00E+00 2.25E+02 1.81E-01 0.00E+00 3.32E+01 3.34E+01 6.61E+01 1.71E+02 5.1E-01 1.9E-01

Body Weight = (BW) 8.04E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.19E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.13E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 7.60E-04 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 6.10E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

SMALL ARMS RANGE (SAR) - UXO 17
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

AMERICAN ROBIN - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL



TABLE 6-6.3.3

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS - SURFACE SOIL

SMALL ARMS RANGE (SAR) - UXO 17
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ANTIMONY #VALUE! #VALUE! 7.6E-01 1.6E-02 #VALUE! #VALUE! 1.1E+01 2.4E-01
ARSENIC 1.1E-02 5.4E-03 6.4E-02 1.5E-02 1.8E-01 9.1E-02 1.4E-01 3.2E-02
COPPER 5.6E-02 6.5E-03 1.9E-01 1.3E-02 1.1E+00 1.3E-01 4.4E-01 3.0E-02
LEAD 1.1E+00 3.9E-02 7.8E-01 2.0E-02 2.7E+01 1.0E+00 4.1E+00 1.0E-01
ZINC 9.2E-03 3.5E-03 5.1E-02 1.3E-02 6.7E-01 2.6E-01 3.8E-01 9.7E-02

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 Robin Short-Tailed Shrew



TABLE 6-6.3.5

TERRESTRIAL FOOD CHAIN MODEL - AVERAGE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS - SURFACE SOIL

SMALL ARMS RANGE (SAR) - UXO 17
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ANTIMONY #VALUE! #VALUE! 5.2E-02 1.1E-03 #VALUE! #VALUE! 1.9E+00 4.1E-02
ARSENIC 2.8E-03 1.4E-03 1.3E-02 2.9E-03 7.5E-02 3.7E-02 7.2E-02 1.6E-02
COPPER 2.0E-02 2.4E-03 5.4E-02 3.6E-03 3.6E-01 4.2E-02 1.4E-01 9.7E-03
LEAD 1.6E-01 5.8E-03 9.5E-02 2.4E-03 8.1E+00 2.9E-01 1.4E+00 3.6E-02
ZINC 4.6E-03 1.8E-03 1.6E-02 4.1E-03 5.1E-01 1.9E-01 2.7E-01 6.7E-02

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 Robin Short-Tailed Shrew



APPENDIX F

CHEMICAL CONCENTRATIONS IN SURFACE SOIL AND TISSUE - COMPOSITE SOIL
RUM POINT SKEET RANGE (RPSR) - UXO 16

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Surface Soil Concentrations (mg/kg) Surface Water Concentrations (mg/L)

Conservative Average Conservative Average

Semivolatile Organics
2-METHYLNAPHTHALENE 3.50E-03 7.50E-03 3.50E-03 3.50E-03 0.00E+00 0.00E+00 3.04E+00 3.04E+00 1.06E-02 1.06E-02 Regression from Eco SSL 2.04E-02 2.04E-02
ANTHRACENE 5.60E-03 4.85E-03 4.85E-03 4.85E-03 0.00E+00 0.00E+00 2.42E+00 2.42E+00 1.36E-02 1.17E-02 Regression from Eco SSL 6.57E-03 5.88E-03
BENZO(A)ANTHRACENE 9.40E-02 8.60E-02 8.60E-02 8.60E-02 0.00E+00 0.00E+00 1.59E+00 1.59E+00 1.49E-01 1.37E-01 Regression from Eco SSL 1.64E-02 1.55E-02
BENZO(A)PYRENE 1.00E-01 9.55E-02 9.55E-02 9.55E-02 0.00E+00 0.00E+00 1.33E+00 1.33E+00 1.33E-01 1.27E-01 Regression from Eco SSL 1.35E-02 1.29E-02
BENZO(B)FLUORANTHENE 3.80E-02 3.55E-02 3.55E-02 3.55E-02 0.00E+00 0.00E+00 2.60E+00 2.60E+00 9.88E-02 9.23E-02 3.10E-01 3.10E-01 1.18E-02 1.10E-02
BENZO(G,H,I)PERYLENE 5.00E-02 4.55E-02 4.55E-02 4.55E-02 0.00E+00 0.00E+00 2.94E+00 2.94E+00 1.47E-01 1.34E-01 Regression from Eco SSL 1.14E-02 1.02E-02
BENZO(K)FLUORANTHENE 7.70E-03 6.75E-03 6.75E-03 6.75E-03 0.00E+00 0.00E+00 2.60E+00 2.60E+00 2.00E-02 1.76E-02 Regression from Eco SSL 1.76E-03 1.57E-03
CHRYSENE 1.30E-01 1.14E-01 1.14E-01 1.14E-01 0.00E+00 0.00E+00 2.29E+00 2.29E+00 2.98E-01 2.60E-01 Regression from Eco SSL 1.98E-02 1.83E-02
DIBENZO(A,H)ANTHRACENE 1.80E-02 1.50E-02 1.50E-02 1.50E-02 0.00E+00 0.00E+00 2.31E+00 2.31E+00 4.16E-02 3.47E-02 1.30E-01 1.30E-01 2.34E-03 1.95E-03
FLUORANTHENE 1.30E-02 1.14E-02 1.14E-02 1.14E-02 0.00E+00 0.00E+00 3.04E+00 3.04E+00 3.95E-02 3.47E-02 5.00E-01 5.00E-01 6.50E-03 5.70E-03
INDENO(1,2,3-CD)PYRENE 1.00E-02 9.55E-03 9.55E-03 9.55E-03 0.00E+00 0.00E+00 2.86E+00 2.86E+00 2.86E-02 2.73E-02 1.10E-01 1.10E-01 1.10E-03 1.05E-03
PHENANTHRENE 2.40E-02 2.25E-02 2.25E-02 2.25E-02 0.00E+00 0.00E+00 1.72E+00 1.72E+00 4.13E-02 3.87E-02 Regression from Eco SSL 8.37E-02 8.05E-02
PYRENE 1.10E-01 1.01E-01 1.01E-01 1.01E-01 0.00E+00 0.00E+00 1.75E+00 1.75E+00 1.93E-01 1.77E-01 7.20E-01 7.20E-01 7.92E-02 7.27E-02
Inorganics
ANTIMONY 4.20E-01 2.80E-01 2.80E-01 2.80E-01 0.00E+00 0.00E+00 1.00E+00 1.00E+00 4.20E-01 2.80E-01 1.14E-02 1.02E-02 1.75E-02 1.19E-02
ARSENIC 4.20E+00 3.60E+00 3.60E+00 3.60E+00 0.00E+00 0.00E+00 Regression from Eco SSL 6.65E-01 5.97E-01 Regression from Eco SSL 1.58E-01 1.35E-01
COPPER 9.60E+00 7.20E+00 7.20E+00 7.20E+00 0.00E+00 0.00E+00 5.15E-01 5.15E-01 4.94E+00 3.71E+00 Regression from Eco SSL 4.75E+00 4.25E+00
LEAD 4.87E+01 2.89E+01 2.89E+01 2.89E+01 0.00E+00 0.00E+00 Regression from Eco SSL 1.85E+01 1.21E+01 Regression from Eco SSL 2.34E+00 1.75E+00
ZINC 2.90E+01 2.39E+01 2.39E+01 2.39E+01 0.00E+00 0.00E+00 Regression from Eco SSL 2.58E+02 2.42E+02 Regression from Eco SSL 3.12E+01 2.80E+01

1 - If the average of all value is the greater than the maximum detection, the average of the positive detections was used as the average value.

Plant Concentrations 
(mg/kg)

Maximum Detection Average Maximum 
Detection Average

Earthworm Concentrations (mg/kg) Plant Bioaccumulation Factors

Average (1)

Earthworm Bioaccumulation Factors
Average of Positive 

DetectionsChemical Maximum 
Detection Average All Maximum Detection

Average 
Concentration(1)



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAEL

VOLATILES
1,1,1-Trichloroethane 1000 1000 NV NV
1,1,2,2-Tetrachloroethane 76 108 NV NV
1,1,2-Trichloroethane 0.39 4.4 NV NV
1,1-Dichloroethane 475 4750 NV NV
1,1-Dichloroethene 30 300 NV NV
1,2,4-Trichlorobenzene 1.48 14.8 NV NV
1,2-Dichlorobenzene 120 1200 NV NV
1,2-Dichloroethane 50 500 17.2 34.4
1,2-Dichloroethene (total) 45.2 452 NV NV
1,4-Dichlorobenzene 30 300 NV NV
2-Butanone 1771 4571 NV NV
2-Hexanone NV NV NV NV
4-Methyl-2-pentanone NV NV NV NV
Acetone 10 50 20089 200890
Benzene 26.36 263.6 NV NV
Bromodichloromethane 1.79 17.9 NV NV
Carbon Disulfide 12.6 25.6 NV NV
Carbon Tetrachloride 16 160 NV NV
Chlorobenzene 2.725 5.45 NV NV
Chloroform 15 41 NV NV
Chloromethane NV NV NV NV
cis-1,2-Dichloroethene 45.2 452 NV NV
Dichlorodifluoromethane 2310 23100 NV NV
Ethylbenzene 9.71 29.1 NV NV
Isopropylbenzene 11 33.1 NV NV
m,p-Xylene 2.06 2.58 107 1070
Methyl acetate NV NV NV NV

X l 2 06 2 58 107 1070

PARAMETER

o-Xylene 2.06 2.58 107 1070
Methylene Chloride 5.85 50 NV NV
Styrene 20 40 NV NV
Tetrachloroethene 1.4 7 NV NV
Toluene 26 260 NV NV
Trichloroethene 0.7 7 NV NV
Trichlorofluoromethane 34.9 349 NV NV
Vinyl chloride 17 1.7 NV NV
Xylenes, Total 2.06 2.58 107 1070
SEMIVOLATILES
1,1'-Biphenyl 5 25 NV NV
2,2'-Oxybis(1-chloropropane) NV NV NV NV
2,3,4,6-Tetrachlorophenol 2.5 10 NV NV
2,4,5-Trichlorophenol 10 30 NV NV
2,4,6-Trichlorophenol 0.42 4.2 NV NV
2,4-Dimethylphenol 5 25 NV NV
1-Methylnaphthalene 65.6 356 2 20
2-Methylnaphthalene 65.6 356 2 20
2-Methylphenol 5 15 NV NV
3-Nitroaniline NV NV NV NV
4-Chloroaniline 1.25 12.5 NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Chloro-3-methylphenol NV NV NV NV
4-Methylphenol NV NV NV NV
4-Nitroaniline NV NV NV NV
4-Nitrophenol NV NV NV NV
7,12-Dimethylbenz(a)anthracene NV NV 2 20
Acenaphthene 65.6 356 2 20
Acenaphthylene 65.6 356 2 20
Anthracene 65.6 356 2 20
Benzaldehyde 20 40 NV NV
Benzo(a)anthracene 0.615 38.4 2 20
Benzo(a)pyrene 0.615 38.4 2 20



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

Benzo(b)fluoranthene 0.615 38.4 2 20
Benzo(g,h,i)perylene 0.615 38.4 2 20
Benzo(k)fluoranthene 0.615 38.4 2 20
Bis(2-Ethylhexyl)phthalate 18.3 183 1.11 11.1
Butyl benzyl phthalate 15.9 47 NV NV
Caprolactam 50 500 NV NV
Carbazole 1 10 2 20
Chrysene 0.615 38.4 2 20
Dibenzo(a,h)anthracene 0.615 38.4 2 20
Dibenzofuran NV NV 2 20
1,4-Dichlorobenzene 30 300 NV NV
Diethylphthalate 4583 45830 NV NV
Di-n-butyl phthalate 550 1833 0.111 1.11
Di-n-octyl phthalate NV NV NV NV
Fluoranthene 65.6 356 2 20
Fluorene 65.6 356 2 20
Hexachloroethane 0.1 1.5 NV NV
Indeno(1,2,3-cd)pyrene 0.615 38.4 2 20
Isophorone 15 179 NV NV
Naphthalene 65.6 356 2 20
n-Nitrosodiphenylamine NV NV NV NV
Pentachlorophenol 8.42 22.65 6.73 52.01
Phenanthrene 65.6 356 2 20
Phenol 6 12 NV NV
Pyrene 0.615 38.4 2 20
Perylene 0.615 38.4 2 20
HERBICIDES
Dinoseb 0.1 1 NV NV
2 4 D 1 5 NV NV2,4-D 1 5 NV NV
2,4,5-T 3 10 NV NV
PESTICIDES/PCBs
2,4'-DDD 0.147 5.56 0.227 2.7
2,4'-DDE 0.147 5.56 0.227 2.7
2,4'-DDT 0.147 5.56 0.227 2.7
4,4'-DDD 0.147 5.56 0.227 2.7
4,4'-DDE 0.147 5.56 0.227 2.7
4,4'-DDT 0.147 5.56 0.227 2.7
Aldrin 0.2 1 NV NV
Alpha-BHC 0.014 0.14 0.56 2.25
Alpha-Chlordane 4.58 9.16 2.14 10.7
Aroclor-1232 0.068 0.68 0.18 1.8
Aroclor-1242 0.069 0.69 0.41 4.1
Aroclor-1248 0.01 0.1 NV NV
Aroclor-1254 0.068 0.68 0.18 1.8
Aroclor-1260 0.068 0.68 0.18 1.8
Aroclor-1268 0.068 0.68 0.18 1.8
PCB-28 0.068 0.68 0.18 1.8
PCB-44 0.068 0.68 0.18 1.8
PCB-52 0.068 0.68 0.18 1.8



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

PCB-66 0.068 0.68 0.18 1.8
PCB-101 0.068 0.68 0.18 1.8
PCB-105 0.068 0.68 0.18 1.8
PCB-118 0.068 0.68 0.18 1.8
PCB-128 0.068 0.68 0.18 1.8
PCB-138 0.068 0.68 0.18 1.8
PCB-153 0.068 0.68 0.18 1.8
PCB-170 0.068 0.68 0.18 1.8
PCB-180 0.068 0.68 0.18 1.8
PCB-187 0.068 0.68 0.18 1.8
PCB-195 0.068 0.68 0.18 1.8
PCB-206 0.068 0.68 0.18 1.8
PCB-209 0.068 0.68 0.18 1.8
beta-BHC 0.4 2 0.56 2.25
delta-BHC 0.014 0.14 0.56 2.25
Dieldrin 0.015 1.27 0.0709 0.8
Endosulfan I 0.15 1.5 10 100
Endosulfan II 0.15 1.5 10 100
Endosulfan Sulfate 0.15 1.5 10 100
Endrin 0.092 0.92 0.01035 0.1035
Endrin Aldehyde 0.092 0.92 0.01 0.1
Endrin Ketone 0.092 0.92 0.01 0.1
Gamma-BHC (Lindane) 8 80 2 20
Gamma-Chlordane 4.58 9.16 2.14 10.7
Heptachlor 0.1 1 NV NV
Heptachlor Epoxide 0.1 1 NV NV
Methoxychlor 4 8 NV NV
Toxaphene 8 80 NV NV
T t l A l 0 068 0 68 0 18 1 8Total Aroclor 0.068 0.68 0.18 1.8
Total DDT 0.147 5.56 0.227 2.7
DIOXINS AND FURANS  (mg/kg)
1,2,3,4,6,7,8-HpCDD 0.0001 0.001 0.014 0.14
1,2,3,4,6,7,8-HpCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8,9-HPCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8-HXCDD 0.00001 0.0001 0.00028 0.0028
1,2,3,4,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,6,7,8-HxCDD 0.00001 0.0001 0.0014 0.014
1,2,3,6,7,8-HxCDF 0.00016 0.0016 0.00014 0.0014
1,2,3,7,8,9-HxCDD 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8,9-HxCDF 0.00001 0.0001 0.00014 0.0014
2,3,4,6,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8-PECDD 0.000001 0.00001 0.000014 0.00014
1,2,3,7,8-PECDF 0.00016 0.0016 0.00014 0.0014
2,3,4,7,8-PECDF 0.000016 0.00016 0.000014 0.00014
2,3,7,8-TCDD 0.000001 0.00001 0.000014 0.00014
2,3,7,8-TCDF 0.00001 0.0001 0.000014 0.00014
OCDD 0.01 0.1 0.14 1.4
OCDF 0.01 0.1 0.14 1.4
TOTAL HpCDD 0.0001 0.001 0.014 0.14



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

TOTAL HxCDD 0.00001 0.0001 0.00014 0.0014
TOTAL PeCDD 0.000001 0.00001 0.000014 0.00014
Total HpCDF 0.0001 0.001 0.0014 0.014
Total HxCDF 0.00001 0.0001 0.00014 0.0014
Total PeCDF 0.000002 0.00002 0.000014 0.00014
Total TCDD 0.000001 0.00001 0.000014 0.00014
Total TCDF 0.00001 0.0001 0.000014 0.00014
EXPLOSIVES  (mg/kg)
1,3 Dinitrobenzene 0.4 1.07 NV NV
1,3,5-Trinitrobenzene 2.68 13.31 NV NV
2,4-Dinitrotoluene 0.67 1.4 0.1 0.5
2,6-Dinitrotoluene 0.7 7 NV NV
2,4,6-Trinitrotoluene 1.6 16 0.7 17.8
2-Amino-4,6-dinitrotoluene NV NV NV NV
2-Nitrotoluene 20 200 NV NV
3-Nitrotoluene 20 200 NV NV
4-Amino-2,6-dinitrotoluene NV NV NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Nitrotoluene 20 200 NV NV
Ammonia NV NV NV NV
HMX 3 7.5 NV NV
Nitrobenzene (exp) NV NV NV NV
Nitroglycerin 3 32 NV NV
RDX 7 35 NV NV
Tetryl 1.3 6.2 NV NV
INORGANICS
Aluminum 1.93 19.3 109.7 1097
Antimony 0.059 2.76 NV NV
Arsenic 1.04 4.55 2.24 4.51
Barium 51.8 82.7 20.8 41.7
Beryllium 0.532 0.673 NV NV
Cadmium 0.77 6.9 1.47 6.35
Chromium 2.40 58.17 2.66 15.63
Hexavalent Chromium 5.66 38.37 NV NV
Cobalt 7.33 18.90 7.61 18.34
Copper 5.6 82.7 4.05 34.87
Cyanide 68.7 687 NV NV
Iron 50 500 100 1000
Lead 4.7 186.4 1.63 44.63
Manganese 51.5 145.67 179 376.6
Mercury 0.032 0.16 0.0064 0.064
Nickel 1.70 14.77 6.71 18.57
Selenium 0.143 0.661 0.29 0.819



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

Volatile Organics 
1,1,1-Trichloroethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
2-Butanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Methyl-2-pentanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Acetone 5.20E+00 5.20E+00 1.00E+00 1.00E+00
Carbon Disulfide 2.00E+00 2.00E+00 1.00E+00 1.00E+00
Chlorobenzene 9.00E-01 9.00E-01 1.00E+00 1.00E+00
Ethylbenzene 6.10E-01 6.10E-01 1.00E+00 1.00E+00
Isopropylbenzene 1.00E+00 1.00E+00 1.00E+00 1.00E+00
M,p-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Methyl Acetate 2.99E+01 2.99E+01 1.00E+00 1.00E+00
Methylene Chloride 6.70E+00 6.70E+00 1.00E+00 1.00E+00
O-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Tetrachloroethene 1.20E+00 1.20E+00 1.00E+00 1.00E+00
Toluene 1.03E+00 1.03E+00 1.00E+00 1.00E+00
Total Xylenes 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Trichloroethene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
Trichlorofluoromethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
Semivolatile Organics
1,1'-Biphenyl 1.59E-01 1.59E-01 1.00E+00 1.00E+00
1,2-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
1,4-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
2,2'-Oxybis(1-Chloropropane) ??? ??? 1.00E+00 1.00E+00
2,3,4,6-Tetrachlorophenol 1.59E-01 1.59E-01 1.00E+00 1.00E+00
2,4-D ??? ???
2-Methylnaphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
2-Methylphenol ??? ??? 1.00E+00 1.00E+00
3-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Chloro-3-Methylphenol ??? ??? 1.00E+00 1.00E+00
4-Chloroaniline 9.03E-01 9.03E-01 1.00E+00 1.00E+00
4-Methylphenol 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitrophenol 3.00E+00 3.00E+00 1.00E+00 1.00E+00
2,4,5-Trichlorophenol 2.40E-01 2.40E-01 1.00E+00 1.00E+00
2,4,6-Trichlorophenol 2.70E-01 2.70E-01 1.00E+00 1.00E+00
2,4,5-T ??? ??? ??? ???
Acenaphthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Acenaphthylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzaldehyde 1.76E+00 1.76E+00 1.00E+00 1.00E+00
Benzo(a)anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(a)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(b)fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(g,h,i)perylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(k)Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Bis(2-ethylhexyl)phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Butyl benzyl Phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Caprolactam 4.90E+01 4.90E+01 1.00E+00 1.00E+00
Carbazole 2.40E-01 2.40E-01 Eco-SSL Eco-SSL
Chrysene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Dibenzo(a,h)Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL( , )
Dibenzofuran 1.50E-01 1.50E-01 Eco-SSL Eco-SSL
Diethylphthalate 1.30E+00 1.30E+00 1.00E+00 1.00E+00
Di-n-butyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Di-n-octyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Dinoseb ??? ??? ??? ???
Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Fluorene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexachloroethane 2.10E-01 2.10E-01 1.00E+00 1.00E+00
Indeno(1,2,3-cd)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Isophorone 3.92E+00 3.92E+00 1.00E+00 1.00E+00
N-Nitrosodiphenylamine 6.05E-01 6.05E-01 1.00E+00 1.00E+00
Naphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pentachlorophenol 1.40E-02 1.40E-02 1.00E+00 1.00E+00
Phenanthrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Phenol 5.10E+00 5.10E+00 1.00E+00 1.00E+00
Pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pesticides/ PCBs
4,4'-DDD Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDE Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Aldrin 6.90E-01 6.90E-01 3.30E+00 3.30E+00
Alpha-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Aroclor-1232 5.30E-01 5.30E-01 1.59E+01 6.67E+00
Aroclor-1242 1.60E-01 1.60E-01 1.59E+01 6.67E+00
Aroclor-1248 1.60E-02 1.60E-02 1.59E+01 6.67E+00
Aroclor-1254 1.30E-02 1.30E-02 1.59E+01 6.67E+00
Aroclor-1260 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Aroclor-1268 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Dieldrin 8.20E-02 8.20E-02 6.64E+00 6.64E+00
Gamma-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Heptachlor 1.20E-01 1.20E-01 1.00E+01 1.00E+01
Endosulfan I 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan II 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan Sulfate 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endrin 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Aldehyde 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Ketone 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Heptachlor Epoxide 2.80E-02 2.80E-02 3.00E+00 3.00E+00
Methoxychlor 1.10E-01 1.10E-01 1.00E+00 1.00E+00
alpha-BHC 2.10E-01 2.10E-01 5.00E+00 5.00E+00



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

beta-BHC 1.80E-01 1.80E-01 5.00E+00 5.00E+00
delta-BHC 9.00E-01 9.00E-01 5.00E+00 5.00E+00
gamma-BHC (Lindane) 2.70E-01 2.70E-01 5.00E+00 5.00E+00
Toxaphene 6.20E-02 6.20E-02 1.00E+00 1.00E+00
Total Aroclor 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Total DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Explosives
2,4,6-Trinitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
2-Nitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
1,3,5-Trinitrobenzene 7.70E+00 7.70E+00 1.00E+00 1.00E+00
4-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
RDX 4.60E-01 4.60E-01 1.00E+00 1.00E+00
4-Amino-2,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
HMX 1.70E+01 1.70E+01 1.00E+00 1.00E+00
Nitrobenzene (exp) 3.40E+00 3.40E+00 1.00E+00 1.00E+00
1,3 Dinitrobenzene 4.50E+00 4.50E+00 1.00E+00 1.00E+00
2-Amino-4,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
Tetryl ??? ??? 1.00E+00 1.00E+00
3-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
2,4-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
2,6-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
Dioxins
1,2,3,4,6,7,8-HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,6,7,8-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8,9-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HxCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8-PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
1,2,3,7,8-Pecdf 4.40E-03 4.40E-03 2.22E+01 1.10E+01
2,3,4,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
2,3,4,7,8-PECDF 3.70E-03 3.70E-03 2.22E+01 1.10E+01
2,3,7,8-TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ HALFND 4.30E-03 4.30E-03 2.22E+01 1.10E+01
2,3,7,8-TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDD ??? ??? 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDF ??? ??? 2.22E+01 1.10E+01
TOTAL HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
Total HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total PECDF 4.40E-03 4.40E-03 2.22E+01 1.10E+01
Total TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
Total TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
Inorganics
Aluminum 5.00E-03 2.87E-03 1.18E-01 4.30E-02
Antimony 1.14E-02 1.02E-02 1.00E+00 1.00E+00
Arsenic Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Barium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Beryllium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cadmium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cobalt Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Copper Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexavalent Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cyanide 1.80E+00 1.00E+00 1.00E+00 1.00E+00
Iron 1.00E-02 4.25E-03 7.80E-02 3.60E-02
Lead Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Manganese Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Mercury 5.00E+00 6.52E-01 ORNL Reg. ORNL Reg.
Nickel Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Selenium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Silver Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Thallium 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Tin 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Vanadium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Zinc Eco-SSL Eco-SSL Eco-SSL Eco-SSL

Notes:
BAF - Bioaccumulation Factor
BSAF - Biota Sediment Accumulation Factor
1 - ORNL (2001) for organics; only one value is available for conservative and average exposures
2 - Sample et al., (1997) for inorganics; conservative value is 90th percentile; average value is median v
3 - ORNL (September, 1998) for all chemicals; conservative value is 90th percentile; average value is m
4 - U.S. EPA, September 1997; only one value is available for conservative and average exposures. Va
5 - Conservative and average refers to the exposure scenarios for which the uptake factors are used
6 - Where "Eco-SSL" is given, values were calculated using equations from USEPA (2005), Attachment
     Tables 4a (for inorganics) and 4b (for organics).

Default value of 1 is assigned to parameters without uptake factors



TABLE X-X

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Conservative Inputs Average Inputs
Values Units Values Units

Bobwhite Quail
Body Weight = BW 1.540E-01 kg 1.751E-01 kg
Food Ingestion Rate = If 2.442E-03 kg/day 2.042E-03 kg/day
Water Ingestion Rate = Iw 2.276E-02 L/day 1.926E-02 L/day
Soil Ingestion Rate = Is 3.395E-04 kg/day 1.246E-04 kg/day
Home Range = HR 1.880E+01 acres
Meadow Vole
Body Weight = BW 1.700E-02 kg 3.580E-02 kg
Food Ingestion Rate = If 1.878E-03 kg/day 1.744E-03 kg/day
Water Ingestion Rate = Iw 7.513E-03 L/day 6.261E-03 L/day
Soil Ingestion Rate = Is 6.010E-05 kg/day 2.093E-05 kg/day
Home Range = HR 6.590E-02 acres
American Robin
Body Weight = BW 7.73E-02 kg 8.04E-02 kg
Food Ingestion Rate = If 1.25E-02 kg/day 1.19E-02 kg/day
Water Ingestion Rate = Iw 1.21E-02 L/day 1.13E-02 L/day
Soil Ingestion Rate - Is 2.046E-03 kg/day 7.601E-04 kg/day
Home Range = HR 6.095E-01 acres
Short-Tailed Shrew
Body Weight = BW 1.500E-02 kg 1.610E-02 kg
Food Ingestion Rate = If 1.600E-03 kg/day 1.433E-03 kg/day
Water Ingestion Rate = Iw 4.280E-03 L/day 3.600E-03 L/day
Soil Ingestion Rate - Is 4.801E-05 kg/day 1.289E-05 kg/day
Home Range = HR 9.699E-01 acres
Mink
Body Weight = BW 5.500E-01 kg 1.103E+00 kg
Food Ingestion Rate = If 6.067E-02 kg/day 4.504E-02 kg/day
Water Ingestion Rate = Iw 1.213E-01 L/day 7.308E-02 L/day
Sediment Ingestion Rate = Is 5.703E-03 kg/day 4.234E-03 kg/day
Home Range = HR 1.558E+03 acres
Green Heron
Body Weight = BW 2.00E-01 kg 2.12E-01 kg
Food Ingestion Rate = If 3.10E-02 kg/day 3.00E-02 kg/day
Water Ingestion Rate = Iw 2.20E-02 L/day 2.10E-02 L/day
Sediment Ingestion Rate = Is 1.600E-03 kg/day 1.500E-03 kg/day
Home Range = HR 1 000E+01 km-radius

Assume 100% on site

Assume 100% on site

Species/Exposure Inputs

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site

Home Range = HR 1.000E+01 km-radius

Notes:
The exposure factors were derived as presented in Appendix I.

The soil/sediment ingestion rates were calculated by multiplying the food ingestion rates
     by the following incidental soil/sediment ingestion rates:

Conservative Average Source
Bobwhite quail 13.90% 6.10% 1, 2
Meadow Vole 3.20% 1.20% 1
American Robin 16.40% 6.40% 1,4
Short-tailed Shrew 3% 0.90% 1
Mink 9.4% 9.4% 3, 5
Green Heron 5% 5% 6

1 - USEPA (U.S. Environmental Protection Agency), 2005. Ecological Soil Screening Level Guidance, 
     Office of Emergency and Remedial Response. February.
2 - Based on the mourning dove.
3 - Beyer, N., E. Connor, and S. Gerould.  1994.  Estimates of Soil Ingestion by Wildlife.   
     Journal of Wildlife Management 58(2) pp. 375-382.
4 - Based on the American woodcock
5 - Based on the raccoon
6 - Based on piscivorous birds

Assume 100% on site



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
2-METHYLNAPHTHALENE 3.50E-03 0.00E+00 2.04E-02 1.24E-05 0.00E+00 2.26E-03 2.27E-03 6.56E+01 3.56E+02 3.46E-05 6.38E-06
ANTHRACENE 5.60E-03 0.00E+00 6.57E-03 1.98E-05 0.00E+00 7.26E-04 7.46E-04 6.56E+01 3.56E+02 1.14E-05 2.10E-06
BENZO(A)ANTHRACENE 9.40E-02 0.00E+00 1.64E-02 3.32E-04 0.00E+00 1.81E-03 2.14E-03 6.15E-01 3.84E+01 3.48E-03 5.57E-05
BENZO(A)PYRENE 1.00E-01 0.00E+00 1.35E-02 3.54E-04 0.00E+00 1.49E-03 1.84E-03 6.15E-01 3.84E+01 3.00E-03 4.80E-05
BENZO(B)FLUORANTHENE 3.80E-02 0.00E+00 1.18E-02 1.34E-04 0.00E+00 1.30E-03 1.44E-03 6.15E-01 3.84E+01 2.33E-03 3.74E-05
BENZO(G,H,I)PERYLENE 5.00E-02 0.00E+00 1.14E-02 1.77E-04 0.00E+00 1.26E-03 1.44E-03 6.15E-01 3.84E+01 2.33E-03 3.74E-05
BENZO(K)FLUORANTHENE 7.70E-03 0.00E+00 1.76E-03 2.72E-05 0.00E+00 1.95E-04 2.22E-04 6.15E-01 3.84E+01 3.61E-04 5.78E-06
CHRYSENE 1.30E-01 0.00E+00 1.98E-02 4.60E-04 0.00E+00 2.19E-03 2.65E-03 6.15E-01 3.84E+01 4.31E-03 6.90E-05
DIBENZO(A,H)ANTHRACENE 1.80E-02 0.00E+00 2.34E-03 6.36E-05 0.00E+00 2.59E-04 3.22E-04 6.15E-01 3.84E+01 5.24E-04 8.39E-06
FLUORANTHENE 1.30E-02 0.00E+00 6.50E-03 4.60E-05 0.00E+00 7.18E-04 7.64E-04 6.56E+01 3.56E+02 1.16E-05 2.15E-06
INDENO(1,2,3-CD)PYRENE 1.00E-02 0.00E+00 1.10E-03 3.54E-05 0.00E+00 1.22E-04 1.57E-04 6.15E-01 3.84E+01 2.55E-04 4.09E-06
PHENANTHRENE 2.40E-02 0.00E+00 8.37E-02 8.48E-05 0.00E+00 9.25E-03 9.34E-03 6.56E+01 3.56E+02 1.42E-04 2.62E-05
PYRENE 1.10E-01 0.00E+00 7.92E-02 3.89E-04 0.00E+00 8.75E-03 9.14E-03 6.15E-01 3.84E+01 1.49E-02 2.38E-04
Inorganics
ANTIMONY 4.20E-01 0.00E+00 1.75E-02 1.48E-03 0.00E+00 1.93E-03 3.42E-03 5.90E-02 2.76E+00 5.79E-02 1.24E-03
ARSENIC 4.20E+00 0.00E+00 1.58E-01 1.48E-02 0.00E+00 1.74E-02 3.23E-02 1.04E+00 4.55E+00 3.10E-02 7.09E-03
COPPER 9.60E+00 0.00E+00 4.75E+00 3.39E-02 0.00E+00 5.25E-01 5.59E-01 5.60E+00 8.27E+01 9.99E-02 6.76E-03
LEAD 4.87E+01 0.00E+00 2.34E+00 1.72E-01 0.00E+00 2.59E-01 4.31E-01 4.70E+00 1.86E+02 9.17E-02 2.31E-03
ZINC 2.90E+01 0.00E+00 3.12E+01 1.03E-01 0.00E+00 3.45E+00 3.55E+00 7.54E+01 2.98E+02 4.71E-02 1.19E-02

RUM POINT SKEET RANGE (RPSR) - UXO 16
SITE INVESTIGATION

APPENDIX F

MEADOW VOLE - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.70E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.88E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 7.51E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 6.01E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
2-METHYLNAPHTHALENE 3.50E-03 0.00E+00 2.04E-02 2.05E-06 0.00E+00 9.96E-04 9.98E-04 6.56E+01 3.56E+02 1.52E-05 2.80E-06
ANTHRACENE 4.85E-03 0.00E+00 5.88E-03 2.84E-06 0.00E+00 2.86E-04 2.89E-04 6.56E+01 3.56E+02 4.41E-06 8.12E-07
BENZO(A)ANTHRACENE 8.60E-02 0.00E+00 1.55E-02 5.03E-05 0.00E+00 7.56E-04 8.06E-04 6.15E-01 3.84E+01 1.31E-03 2.10E-05
BENZO(A)PYRENE 9.55E-02 0.00E+00 1.29E-02 5.58E-05 0.00E+00 6.28E-04 6.84E-04 6.15E-01 3.84E+01 1.11E-03 1.78E-05
BENZO(B)FLUORANTHENE 3.55E-02 0.00E+00 1.10E-02 2.08E-05 0.00E+00 5.36E-04 5.57E-04 6.15E-01 3.84E+01 9.05E-04 1.45E-05
BENZO(G,H,I)PERYLENE 4.55E-02 0.00E+00 1.02E-02 2.66E-05 0.00E+00 4.96E-04 5.23E-04 6.15E-01 3.84E+01 8.50E-04 1.36E-05
BENZO(K)FLUORANTHENE 6.75E-03 0.00E+00 1.57E-03 3.95E-06 0.00E+00 7.67E-05 8.06E-05 6.15E-01 3.84E+01 1.31E-04 2.10E-06
CHRYSENE 1.14E-01 0.00E+00 1.83E-02 6.64E-05 0.00E+00 8.91E-04 9.58E-04 6.15E-01 3.84E+01 1.56E-03 2.49E-05
DIBENZO(A,H)ANTHRACENE 1.50E-02 0.00E+00 1.95E-03 8.77E-06 0.00E+00 9.50E-05 1.04E-04 6.15E-01 3.84E+01 1.69E-04 2.70E-06
FLUORANTHENE 1.14E-02 0.00E+00 5.70E-03 6.66E-06 0.00E+00 2.78E-04 2.84E-04 6.56E+01 3.56E+02 4.33E-06 7.99E-07
INDENO(1,2,3-CD)PYRENE 9.55E-03 0.00E+00 1.05E-03 5.58E-06 0.00E+00 5.12E-05 5.68E-05 6.15E-01 3.84E+01 9.23E-05 1.48E-06
PHENANTHRENE 2.25E-02 0.00E+00 8.05E-02 1.32E-05 0.00E+00 3.92E-03 3.93E-03 6.56E+01 3.56E+02 5.99E-05 1.10E-05
PYRENE 1.01E-01 0.00E+00 7.27E-02 5.90E-05 0.00E+00 3.54E-03 3.60E-03 6.15E-01 3.84E+01 5.86E-03 9.38E-05
Inorganics
ANTIMONY 2.80E-01 0.00E+00 1.19E-02 1.64E-04 0.00E+00 5.82E-04 7.46E-04 5.90E-02 2.76E+00 1.26E-02 2.70E-04
ARSENIC 3.60E+00 0.00E+00 1.35E-01 2.10E-03 0.00E+00 6.58E-03 8.68E-03 1.04E+00 4.55E+00 8.35E-03 1.91E-03
COPPER 7.20E+00 0.00E+00 4.25E+00 4.21E-03 0.00E+00 2.07E-01 2.11E-01 5.60E+00 8.27E+01 3.77E-02 2.55E-03
LEAD 2.89E+01 0.00E+00 1.75E+00 1.69E-02 0.00E+00 8.52E-02 1.02E-01 4.70E+00 1.86E+02 2.17E-02 5.48E-04
ZINC 2.39E+01 0.00E+00 2.80E+01 1.39E-02 0.00E+00 1.36E+00 1.38E+00 7.54E+01 2.98E+02 1.83E-02 4.63E-03

RUM POINT SKEET RANGE (RPSR) - UXO 16
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

MEADOW VOLE - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

Body Weight = (BW) 3.58E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.74E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 6.26E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.09E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 6.59E-02 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
2-METHYLNAPHTHALENE 3.50E-03 0.00E+00 2.04E-02 7.72E-06 0.00E+00 3.24E-04 3.32E-04 2.00E+00 2.00E+01 1.7E-04 1.7E-05
ANTHRACENE 5.60E-03 0.00E+00 6.57E-03 1.23E-05 0.00E+00 1.04E-04 1.17E-04 2.00E+00 2.00E+01 5.8E-05 5.8E-06
BENZO(A)ANTHRACENE 9.40E-02 0.00E+00 1.64E-02 2.07E-04 0.00E+00 2.59E-04 4.67E-04 2.00E+00 2.00E+01 2.3E-04 2.3E-05
BENZO(A)PYRENE 1.00E-01 0.00E+00 1.35E-02 2.20E-04 0.00E+00 2.14E-04 4.34E-04 2.00E+00 2.00E+01 2.2E-04 2.2E-05
BENZO(B)FLUORANTHENE 3.80E-02 0.00E+00 1.18E-02 8.38E-05 0.00E+00 1.87E-04 2.71E-04 2.00E+00 2.00E+01 1.4E-04 1.4E-05
BENZO(G,H,I)PERYLENE 5.00E-02 0.00E+00 1.14E-02 1.10E-04 0.00E+00 1.81E-04 2.91E-04 2.00E+00 2.00E+01 1.5E-04 1.5E-05
BENZO(K)FLUORANTHENE 7.70E-03 0.00E+00 1.76E-03 1.70E-05 0.00E+00 2.80E-05 4.49E-05 2.00E+00 2.00E+01 2.2E-05 2.2E-06
CHRYSENE 1.30E-01 0.00E+00 1.98E-02 2.87E-04 0.00E+00 3.15E-04 6.01E-04 2.00E+00 2.00E+01 3.0E-04 3.0E-05
DIBENZO(A,H)ANTHRACENE 1.80E-02 0.00E+00 2.34E-03 3.97E-05 0.00E+00 3.71E-05 7.68E-05 2.00E+00 2.00E+01 3.8E-05 3.8E-06
FLUORANTHENE 1.30E-02 0.00E+00 6.50E-03 2.87E-05 0.00E+00 1.03E-04 1.32E-04 2.00E+00 2.00E+01 6.6E-05 6.6E-06
INDENO(1,2,3-CD)PYRENE 1.00E-02 0.00E+00 1.10E-03 2.20E-05 0.00E+00 1.74E-05 3.95E-05 2.00E+00 2.00E+01 2.0E-05 2.0E-06
PHENANTHRENE 2.40E-02 0.00E+00 8.37E-02 5.29E-05 0.00E+00 1.33E-03 1.38E-03 2.00E+00 2.00E+01 6.9E-04 6.9E-05
PYRENE 1.10E-01 0.00E+00 7.92E-02 2.43E-04 0.00E+00 1.26E-03 1.50E-03 2.00E+00 2.00E+01 7.5E-04 7.5E-05
Inorganics
ANTIMONY 4.20E-01 0.00E+00 1.75E-02 9.26E-04 0.00E+00 2.77E-04 1.20E-03 NV NV #VALUE! #VALUE!
ARSENIC 4.20E+00 0.00E+00 1.58E-01 9.26E-03 0.00E+00 2.50E-03 1.18E-02 2.24E+00 4.51E+00 5.2E-03 2.6E-03
COPPER 9.60E+00 0.00E+00 4.75E+00 2.12E-02 0.00E+00 7.54E-02 9.66E-02 4.05E+00 3.49E+01 2.4E-02 2.8E-03
LEAD 4.87E+01 0.00E+00 2.34E+00 1.07E-01 0.00E+00 3.72E-02 1.45E-01 1.63E+00 4.46E+01 8.9E-02 3.2E-03
ZINC 2.90E+01 0.00E+00 3.12E+01 6.39E-02 0.00E+00 4.95E-01 5.59E-01 6.61E+01 1.71E+02 8.5E-03 3.3E-03

RUM POINT SKEET RANGE (RPSR) - UXO 16
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

BOBWHITE QUAIL - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.54E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.44E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 2.28E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 3.40E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
2-METHYLNAPHTHALENE 3.50E-03 0.00E+00 2.04E-02 2.49E-06 0.00E+00 2.38E-04 2.41E-04 2.00E+00 2.00E+01 1.2E-04 1.2E-05
ANTHRACENE 4.85E-03 0.00E+00 5.88E-03 3.45E-06 0.00E+00 6.85E-05 7.20E-05 2.00E+00 2.00E+01 3.6E-05 3.6E-06
BENZO(A)ANTHRACENE 8.60E-02 0.00E+00 1.55E-02 6.12E-05 0.00E+00 1.81E-04 2.42E-04 2.00E+00 2.00E+01 1.2E-04 1.2E-05
BENZO(A)PYRENE 9.55E-02 0.00E+00 1.29E-02 6.79E-05 0.00E+00 1.50E-04 2.18E-04 2.00E+00 2.00E+01 1.1E-04 1.1E-05
BENZO(B)FLUORANTHENE 3.55E-02 0.00E+00 1.10E-02 2.53E-05 0.00E+00 1.28E-04 1.54E-04 2.00E+00 2.00E+01 7.7E-05 7.7E-06
BENZO(G,H,I)PERYLENE 4.55E-02 0.00E+00 1.02E-02 3.24E-05 0.00E+00 1.19E-04 1.51E-04 2.00E+00 2.00E+01 7.6E-05 7.6E-06
BENZO(K)FLUORANTHENE 6.75E-03 0.00E+00 1.57E-03 4.80E-06 0.00E+00 1.84E-05 2.32E-05 2.00E+00 2.00E+01 1.2E-05 1.2E-06
CHRYSENE 1.14E-01 0.00E+00 1.83E-02 8.07E-05 0.00E+00 2.13E-04 2.94E-04 2.00E+00 2.00E+01 1.5E-04 1.5E-05
DIBENZO(A,H)ANTHRACENE 1.50E-02 0.00E+00 1.95E-03 1.07E-05 0.00E+00 2.27E-05 3.34E-05 2.00E+00 2.00E+01 1.7E-05 1.7E-06
FLUORANTHENE 1.14E-02 0.00E+00 5.70E-03 8.11E-06 0.00E+00 6.65E-05 7.46E-05 2.00E+00 2.00E+01 3.7E-05 3.7E-06
INDENO(1,2,3-CD)PYRENE 9.55E-03 0.00E+00 1.05E-03 6.79E-06 0.00E+00 1.23E-05 1.90E-05 2.00E+00 2.00E+01 9.5E-06 9.5E-07
PHENANTHRENE 2.25E-02 0.00E+00 8.05E-02 1.60E-05 0.00E+00 9.38E-04 9.54E-04 2.00E+00 2.00E+01 4.8E-04 4.8E-05
PYRENE 1.01E-01 0.00E+00 7.27E-02 7.18E-05 0.00E+00 8.48E-04 9.20E-04 2.00E+00 2.00E+01 4.6E-04 4.6E-05
Inorganics
ANTIMONY 2.80E-01 0.00E+00 1.19E-02 1.99E-04 0.00E+00 1.39E-04 3.39E-04 NV NV #VALUE! #VALUE!
ARSENIC 3.60E+00 0.00E+00 1.35E-01 2.56E-03 0.00E+00 1.58E-03 4.14E-03 2.24E+00 4.51E+00 1.8E-03 9.2E-04
COPPER 7.20E+00 0.00E+00 4.25E+00 5.12E-03 0.00E+00 4.95E-02 5.46E-02 4.05E+00 3.49E+01 1.3E-02 1.6E-03
LEAD 2.89E+01 0.00E+00 1.75E+00 2.06E-02 0.00E+00 2.04E-02 4.10E-02 1.63E+00 4.46E+01 2.5E-02 9.2E-04
ZINC 2.39E+01 0.00E+00 2.80E+01 1.70E-02 0.00E+00 3.27E-01 3.43E-01 6.61E+01 1.71E+02 5.2E-03 2.0E-03

RUM POINT SKEET RANGE (RPSR) - UXO 16
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

BOBWHITE QUAIL - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

Body Weight = (BW) 1.75E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.04E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.93E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.25E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 1.88E+01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
2-METHYLNAPHTHALENE 3.50E-03 0.00E+00 1.06E-02 1.12E-05 0.00E+00 1.14E-03 1.15E-03 6.56E+01 3.56E+02 1.7E-05 3.2E-06
ANTHRACENE 5.60E-03 0.00E+00 1.36E-02 1.79E-05 0.00E+00 1.45E-03 1.46E-03 6.56E+01 3.56E+02 2.2E-05 4.1E-06
BENZO(A)ANTHRACENE 9.40E-02 0.00E+00 1.49E-01 3.01E-04 0.00E+00 1.59E-02 1.62E-02 6.15E-01 3.84E+01 2.6E-02 4.2E-04
BENZO(A)PYRENE 1.00E-01 0.00E+00 1.33E-01 3.20E-04 0.00E+00 1.42E-02 1.45E-02 6.15E-01 3.84E+01 2.4E-02 3.8E-04
BENZO(B)FLUORANTHENE 3.80E-02 0.00E+00 9.88E-02 1.22E-04 0.00E+00 1.05E-02 1.07E-02 6.15E-01 3.84E+01 1.7E-02 2.8E-04
BENZO(G,H,I)PERYLENE 5.00E-02 0.00E+00 1.47E-01 1.60E-04 0.00E+00 1.57E-02 1.58E-02 6.15E-01 3.84E+01 2.6E-02 4.1E-04
BENZO(K)FLUORANTHENE 7.70E-03 0.00E+00 2.00E-02 2.46E-05 0.00E+00 2.14E-03 2.16E-03 6.15E-01 3.84E+01 3.5E-03 5.6E-05
CHRYSENE 1.30E-01 0.00E+00 2.98E-01 4.16E-04 0.00E+00 3.18E-02 3.22E-02 6.15E-01 3.84E+01 5.2E-02 8.4E-04
DIBENZO(A,H)ANTHRACENE 1.80E-02 0.00E+00 4.16E-02 5.76E-05 0.00E+00 4.44E-03 4.49E-03 6.15E-01 3.84E+01 7.3E-03 1.2E-04
FLUORANTHENE 1.30E-02 0.00E+00 3.95E-02 4.16E-05 0.00E+00 4.22E-03 4.26E-03 6.56E+01 3.56E+02 6.5E-05 1.2E-05
INDENO(1,2,3-CD)PYRENE 1.00E-02 0.00E+00 2.86E-02 3.20E-05 0.00E+00 3.05E-03 3.08E-03 6.15E-01 3.84E+01 5.0E-03 8.0E-05
PHENANTHRENE 2.40E-02 0.00E+00 4.13E-02 7.68E-05 0.00E+00 4.40E-03 4.48E-03 6.56E+01 3.56E+02 6.8E-05 1.3E-05
PYRENE 1.10E-01 0.00E+00 1.93E-01 3.52E-04 0.00E+00 2.05E-02 2.09E-02 6.15E-01 3.84E+01 3.4E-02 5.4E-04
Inorganics
ANTIMONY 4.20E-01 0.00E+00 4.20E-01 1.34E-03 0.00E+00 4.48E-02 4.62E-02 5.90E-02 2.76E+00 7.8E-01 1.7E-02
ARSENIC 4.20E+00 0.00E+00 6.65E-01 1.34E-02 0.00E+00 7.10E-02 8.44E-02 1.04E+00 4.55E+00 8.1E-02 1.9E-02
COPPER 9.60E+00 0.00E+00 4.94E+00 3.07E-02 0.00E+00 5.27E-01 5.58E-01 5.60E+00 8.27E+01 1.0E-01 6.7E-03
LEAD 4.87E+01 0.00E+00 1.85E+01 1.56E-01 0.00E+00 1.97E+00 2.13E+00 4.70E+00 1.86E+02 4.5E-01 1.1E-02
ZINC 2.90E+01 0.00E+00 2.58E+02 9.28E-02 0.00E+00 2.75E+01 2.76E+01 7.54E+01 2.98E+02 3.7E-01 9.3E-02

RUM POINT SKEET RANGE (RPSR) - UXO 16
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

SHORT-TAILED SHREW - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.50E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.60E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 4.28E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 4.80E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
2-METHYLNAPHTHALENE 3.50E-03 0.00E+00 1.06E-02 2.80E-06 0.00E+00 9.47E-04 9.50E-04 6.56E+01 3.56E+02 1.4E-05 2.7E-06
ANTHRACENE 4.85E-03 0.00E+00 1.17E-02 3.88E-06 0.00E+00 1.04E-03 1.05E-03 6.56E+01 3.56E+02 1.6E-05 2.9E-06
BENZO(A)ANTHRACENE 8.60E-02 0.00E+00 1.37E-01 6.89E-05 0.00E+00 1.22E-02 1.22E-02 6.15E-01 3.84E+01 2.0E-02 3.2E-04
BENZO(A)PYRENE 9.55E-02 0.00E+00 1.27E-01 7.65E-05 0.00E+00 1.13E-02 1.14E-02 6.15E-01 3.84E+01 1.9E-02 3.0E-04
BENZO(B)FLUORANTHENE 3.55E-02 0.00E+00 9.23E-02 2.84E-05 0.00E+00 8.21E-03 8.24E-03 6.15E-01 3.84E+01 1.3E-02 2.1E-04
BENZO(G,H,I)PERYLENE 4.55E-02 0.00E+00 1.34E-01 3.64E-05 0.00E+00 1.19E-02 1.19E-02 6.15E-01 3.84E+01 1.9E-02 3.1E-04
BENZO(K)FLUORANTHENE 6.75E-03 0.00E+00 1.76E-02 5.41E-06 0.00E+00 1.56E-03 1.57E-03 6.15E-01 3.84E+01 2.5E-03 4.1E-05
CHRYSENE 1.14E-01 0.00E+00 2.60E-01 9.09E-05 0.00E+00 2.31E-02 2.32E-02 6.15E-01 3.84E+01 3.8E-02 6.0E-04
DIBENZO(A,H)ANTHRACENE 1.50E-02 0.00E+00 3.47E-02 1.20E-05 0.00E+00 3.08E-03 3.10E-03 6.15E-01 3.84E+01 5.0E-03 8.1E-05
FLUORANTHENE 1.14E-02 0.00E+00 3.47E-02 9.13E-06 0.00E+00 3.08E-03 3.09E-03 6.56E+01 3.56E+02 4.7E-05 8.7E-06
INDENO(1,2,3-CD)PYRENE 9.55E-03 0.00E+00 2.73E-02 7.65E-06 0.00E+00 2.43E-03 2.44E-03 6.15E-01 3.84E+01 4.0E-03 6.3E-05
PHENANTHRENE 2.25E-02 0.00E+00 3.87E-02 1.80E-05 0.00E+00 3.44E-03 3.46E-03 6.56E+01 3.56E+02 5.3E-05 9.7E-06
PYRENE 1.01E-01 0.00E+00 1.77E-01 8.09E-05 0.00E+00 1.57E-02 1.58E-02 6.15E-01 3.84E+01 2.6E-02 4.1E-04
Inorganics
ANTIMONY 2.80E-01 0.00E+00 2.80E-01 2.24E-04 0.00E+00 2.49E-02 2.51E-02 5.90E-02 2.76E+00 4.3E-01 9.1E-03
ARSENIC 3.60E+00 0.00E+00 5.97E-01 2.88E-03 0.00E+00 5.31E-02 5.60E-02 1.04E+00 4.55E+00 5.4E-02 1.2E-02
COPPER 7.20E+00 0.00E+00 3.71E+00 5.77E-03 0.00E+00 3.30E-01 3.36E-01 5.60E+00 8.27E+01 6.0E-02 4.1E-03
LEAD 2.89E+01 0.00E+00 1.21E+01 2.31E-02 0.00E+00 1.08E+00 1.10E+00 4.70E+00 1.86E+02 2.3E-01 5.9E-03
ZINC 2.39E+01 0.00E+00 2.42E+02 1.91E-02 0.00E+00 2.15E+01 2.16E+01 7.54E+01 2.98E+02 2.9E-01 7.2E-02

RUM POINT SKEET RANGE (RPSR) - UXO 16
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

SHORT-TAILED SHREW - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.61E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.43E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 3.60E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.29E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 9.70E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
2-METHYLNAPHTHALENE 3.50E-03 0.00E+00 1.06E-02 9.26E-05 0.00E+00 1.72E-03 1.81E-03 2.00E+00 2.00E+01 9.0E-04 9.0E-05
ANTHRACENE 5.60E-03 0.00E+00 1.36E-02 1.48E-04 0.00E+00 2.19E-03 2.34E-03 2.00E+00 2.00E+01 1.2E-03 1.2E-04
BENZO(A)ANTHRACENE 9.40E-02 0.00E+00 1.49E-01 2.49E-03 0.00E+00 2.41E-02 2.66E-02 2.00E+00 2.00E+01 1.3E-02 1.3E-03
BENZO(A)PYRENE 1.00E-01 0.00E+00 1.33E-01 2.65E-03 0.00E+00 2.15E-02 2.41E-02 2.00E+00 2.00E+01 1.2E-02 1.2E-03
BENZO(B)FLUORANTHENE 3.80E-02 0.00E+00 9.88E-02 1.01E-03 0.00E+00 1.59E-02 1.70E-02 2.00E+00 2.00E+01 8.5E-03 8.5E-04
BENZO(G,H,I)PERYLENE 5.00E-02 0.00E+00 1.47E-01 1.32E-03 0.00E+00 2.37E-02 2.50E-02 2.00E+00 2.00E+01 1.3E-02 1.3E-03
BENZO(K)FLUORANTHENE 7.70E-03 0.00E+00 2.00E-02 2.04E-04 0.00E+00 3.23E-03 3.43E-03 2.00E+00 2.00E+01 1.7E-03 1.7E-04
CHRYSENE 1.30E-01 0.00E+00 2.98E-01 3.44E-03 0.00E+00 4.80E-02 5.15E-02 2.00E+00 2.00E+01 2.6E-02 2.6E-03
DIBENZO(A,H)ANTHRACENE 1.80E-02 0.00E+00 4.16E-02 4.76E-04 0.00E+00 6.71E-03 7.19E-03 2.00E+00 2.00E+01 3.6E-03 3.6E-04
FLUORANTHENE 1.30E-02 0.00E+00 3.95E-02 3.44E-04 0.00E+00 6.38E-03 6.72E-03 2.00E+00 2.00E+01 3.4E-03 3.4E-04
INDENO(1,2,3-CD)PYRENE 1.00E-02 0.00E+00 2.86E-02 2.65E-04 0.00E+00 4.62E-03 4.88E-03 2.00E+00 2.00E+01 2.4E-03 2.4E-04
PHENANTHRENE 2.40E-02 0.00E+00 4.13E-02 6.35E-04 0.00E+00 6.66E-03 7.30E-03 2.00E+00 2.00E+01 3.6E-03 3.6E-04
PYRENE 1.10E-01 0.00E+00 1.93E-01 2.91E-03 0.00E+00 3.11E-02 3.40E-02 2.00E+00 2.00E+01 1.7E-02 1.7E-03
Inorganics
ANTIMONY 4.20E-01 0.00E+00 4.20E-01 1.11E-02 0.00E+00 6.78E-02 7.89E-02 NV NV #VALUE! #VALUE!
ARSENIC 4.20E+00 0.00E+00 6.65E-01 1.11E-01 0.00E+00 1.07E-01 2.18E-01 2.24E+00 4.51E+00 9.8E-02 4.8E-02
COPPER 9.60E+00 0.00E+00 4.94E+00 2.54E-01 0.00E+00 7.98E-01 1.05E+00 4.05E+00 3.49E+01 2.6E-01 3.0E-02
LEAD 4.87E+01 0.00E+00 1.85E+01 1.29E+00 0.00E+00 2.99E+00 4.27E+00 1.63E+00 4.46E+01 2.6E+00 9.6E-02
ZINC 2.90E+01 0.00E+00 2.58E+02 7.68E-01 0.00E+00 4.17E+01 4.24E+01 6.61E+01 1.71E+02 6.4E-01 2.5E-01

RUM POINT SKEET RANGE (RPSR) - UXO 16
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

AMERICAN ROBIN - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 7.73E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.25E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.21E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.05E-03 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
2-METHYLNAPHTHALENE 3.50E-03 0.00E+00 1.06E-02 3.31E-05 0.00E+00 1.57E-03 1.60E-03 2.00E+00 2.00E+01 8.0E-04 8.0E-05
ANTHRACENE 4.85E-03 0.00E+00 1.17E-02 4.59E-05 0.00E+00 1.73E-03 1.78E-03 2.00E+00 2.00E+01 8.9E-04 8.9E-05
BENZO(A)ANTHRACENE 8.60E-02 0.00E+00 1.37E-01 8.13E-04 0.00E+00 2.02E-02 2.10E-02 2.00E+00 2.00E+01 1.1E-02 1.1E-03
BENZO(A)PYRENE 9.55E-02 0.00E+00 1.27E-01 9.03E-04 0.00E+00 1.88E-02 1.97E-02 2.00E+00 2.00E+01 9.8E-03 9.8E-04
BENZO(B)FLUORANTHENE 3.55E-02 0.00E+00 9.23E-02 3.36E-04 0.00E+00 1.36E-02 1.40E-02 2.00E+00 2.00E+01 7.0E-03 7.0E-04
BENZO(G,H,I)PERYLENE 4.55E-02 0.00E+00 1.34E-01 4.30E-04 0.00E+00 1.98E-02 2.02E-02 2.00E+00 2.00E+01 1.0E-02 1.0E-03
BENZO(K)FLUORANTHENE 6.75E-03 0.00E+00 1.76E-02 6.38E-05 0.00E+00 2.59E-03 2.66E-03 2.00E+00 2.00E+01 1.3E-03 1.3E-04
CHRYSENE 1.14E-01 0.00E+00 2.60E-01 1.07E-03 0.00E+00 3.84E-02 3.95E-02 2.00E+00 2.00E+01 2.0E-02 2.0E-03
DIBENZO(A,H)ANTHRACENE 1.50E-02 0.00E+00 3.47E-02 1.42E-04 0.00E+00 5.12E-03 5.26E-03 2.00E+00 2.00E+01 2.6E-03 2.6E-04
FLUORANTHENE 1.14E-02 0.00E+00 3.47E-02 1.08E-04 0.00E+00 5.12E-03 5.23E-03 2.00E+00 2.00E+01 2.6E-03 2.6E-04
INDENO(1,2,3-CD)PYRENE 9.55E-03 0.00E+00 2.73E-02 9.03E-05 0.00E+00 4.03E-03 4.13E-03 2.00E+00 2.00E+01 2.1E-03 2.1E-04
PHENANTHRENE 2.25E-02 0.00E+00 3.87E-02 2.13E-04 0.00E+00 5.72E-03 5.93E-03 2.00E+00 2.00E+01 3.0E-03 3.0E-04
PYRENE 1.01E-01 0.00E+00 1.77E-01 9.55E-04 0.00E+00 2.61E-02 2.71E-02 2.00E+00 2.00E+01 1.4E-02 1.4E-03
Inorganics
ANTIMONY 2.80E-01 0.00E+00 2.80E-01 2.65E-03 0.00E+00 4.14E-02 4.40E-02 NV NV #VALUE! #VALUE!
ARSENIC 3.60E+00 0.00E+00 5.97E-01 3.40E-02 0.00E+00 8.81E-02 1.22E-01 2.24E+00 4.51E+00 5.5E-02 2.7E-02
COPPER 7.20E+00 0.00E+00 3.71E+00 6.81E-02 0.00E+00 5.48E-01 6.16E-01 4.05E+00 3.49E+01 1.5E-01 1.8E-02
LEAD 2.89E+01 0.00E+00 1.21E+01 2.73E-01 0.00E+00 1.79E+00 2.07E+00 1.63E+00 4.46E+01 1.3E+00 4.6E-02
ZINC 2.39E+01 0.00E+00 2.42E+02 2.25E-01 0.00E+00 3.58E+01 3.60E+01 6.61E+01 1.71E+02 5.4E-01 2.1E-01

RUM POINT SKEET RANGE (RPSR) - UXO 16
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

AMERICAN ROBIN - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

Body Weight = (BW) 8.04E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.19E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.13E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 7.60E-04 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 6.10E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 



TABLE 7-6.3.4

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS - COMPOSITE SOIL

RUM POINT SKEET RANGE (RPSR) - UXO 16
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Semivolatile Organics
2-METHYLNAPHTHALENE 1.7E-04 1.7E-05 3.5E-05 6.4E-06 9.0E-04 9.0E-05 1.7E-05 3.2E-06
ANTHRACENE 5.8E-05 5.8E-06 1.1E-05 2.1E-06 1.2E-03 1.2E-04 2.2E-05 4.1E-06
BENZO(A)ANTHRACENE 2.3E-04 2.3E-05 3.5E-03 5.6E-05 1.3E-02 1.3E-03 2.6E-02 4.2E-04
BENZO(A)PYRENE 2.2E-04 2.2E-05 3.0E-03 4.8E-05 1.2E-02 1.2E-03 2.4E-02 3.8E-04
BENZO(B)FLUORANTHENE 1.4E-04 1.4E-05 2.3E-03 3.7E-05 8.5E-03 8.5E-04 1.7E-02 2.8E-04
BENZO(G,H,I)PERYLENE 1.5E-04 1.5E-05 2.3E-03 3.7E-05 1.3E-02 1.3E-03 2.6E-02 4.1E-04
BENZO(K)FLUORANTHENE 2.2E-05 2.2E-06 3.6E-04 5.8E-06 1.7E-03 1.7E-04 3.5E-03 5.6E-05
CHRYSENE 3.0E-04 3.0E-05 4.3E-03 6.9E-05 2.6E-02 2.6E-03 5.2E-02 8.4E-04
DIBENZO(A,H)ANTHRACENE 3.8E-05 3.8E-06 5.2E-04 8.4E-06 3.6E-03 3.6E-04 7.3E-03 1.2E-04
FLUORANTHENE 6.6E-05 6.6E-06 1.2E-05 2.1E-06 3.4E-03 3.4E-04 6.5E-05 1.2E-05
INDENO(1,2,3-CD)PYRENE 2.0E-05 2.0E-06 2.6E-04 4.1E-06 2.4E-03 2.4E-04 5.0E-03 8.0E-05
PHENANTHRENE 6.9E-04 6.9E-05 1.4E-04 2.6E-05 3.6E-03 3.6E-04 6.8E-05 1.3E-05
PYRENE 7.5E-04 7.5E-05 1.5E-02 2.4E-04 1.7E-02 1.7E-03 3.4E-02 5.4E-04
Inorganics
ANTIMONY #VALUE! #VALUE! 5.8E-02 1.2E-03 #VALUE! #VALUE! 7.8E-01 1.7E-02
ARSENIC 5.2E-03 2.6E-03 3.1E-02 7.1E-03 9.8E-02 4.8E-02 8.1E-02 1.9E-02
COPPER 2.4E-02 2.8E-03 1.0E-01 6.8E-03 2.6E-01 3.0E-02 1.0E-01 6.7E-03
LEAD 8.9E-02 3.2E-03 9.2E-02 2.3E-03 2.6E+00 9.6E-02 4.5E-01 1.1E-02
ZINC 8.5E-03 3.3E-03 4.7E-02 1.2E-02 6.4E-01 2.5E-01 3.7E-01 9.3E-02

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 Robin Short-Tailed Shrew



TABLE 7-6.3.6

TERRESTRIAL FOOD CHAIN MODEL - AVERAGE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS - COMPOSITE SOIL

RUM POINT SKEET RANGE (RPSR) - UXO 16
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Semivolatile Organics
2-METHYLNAPHTHALENE 1.2E-04 1.2E-05 1.5E-05 2.8E-06 8.0E-04 8.0E-05 1.4E-05 2.7E-06
ANTHRACENE 3.6E-05 3.6E-06 4.4E-06 8.1E-07 8.9E-04 8.9E-05 1.6E-05 2.9E-06
BENZO(A)ANTHRACENE 1.2E-04 1.2E-05 1.3E-03 2.1E-05 1.1E-02 1.1E-03 2.0E-02 3.2E-04
BENZO(A)PYRENE 1.1E-04 1.1E-05 1.1E-03 1.8E-05 9.8E-03 9.8E-04 1.9E-02 3.0E-04
BENZO(B)FLUORANTHENE 7.7E-05 7.7E-06 9.1E-04 1.5E-05 7.0E-03 7.0E-04 1.3E-02 2.1E-04
BENZO(G,H,I)PERYLENE 7.6E-05 7.6E-06 8.5E-04 1.4E-05 1.0E-02 1.0E-03 1.9E-02 3.1E-04
BENZO(K)FLUORANTHENE 1.2E-05 1.2E-06 1.3E-04 2.1E-06 1.3E-03 1.3E-04 2.5E-03 4.1E-05
CHRYSENE 1.5E-04 1.5E-05 1.6E-03 2.5E-05 2.0E-02 2.0E-03 3.8E-02 6.0E-04
DIBENZO(A,H)ANTHRACENE 1.7E-05 1.7E-06 1.7E-04 2.7E-06 2.6E-03 2.6E-04 5.0E-03 8.1E-05
FLUORANTHENE 3.7E-05 3.7E-06 4.3E-06 8.0E-07 2.6E-03 2.6E-04 4.7E-05 8.7E-06
INDENO(1,2,3-CD)PYRENE 9.5E-06 9.5E-07 9.2E-05 1.5E-06 2.1E-03 2.1E-04 4.0E-03 6.3E-05
PHENANTHRENE 4.8E-04 4.8E-05 6.0E-05 1.1E-05 3.0E-03 3.0E-04 5.3E-05 9.7E-06
PYRENE 4.6E-04 4.6E-05 5.9E-03 9.4E-05 1.4E-02 1.4E-03 2.6E-02 4.1E-04
Inorganics
ANTIMONY #VALUE! #VALUE! 1.3E-02 2.7E-04 #VALUE! #VALUE! 4.3E-01 9.1E-03
ARSENIC 1.8E-03 9.2E-04 8.4E-03 1.9E-03 5.5E-02 2.7E-02 5.4E-02 1.2E-02
COPPER 1.3E-02 1.6E-03 3.8E-02 2.6E-03 1.5E-01 1.8E-02 6.0E-02 4.1E-03
LEAD 2.5E-02 9.2E-04 2.2E-02 5.5E-04 1.3E+00 4.6E-02 2.3E-01 5.9E-03
ZINC 5.2E-03 2.0E-03 1.8E-02 4.6E-03 5.4E-01 2.1E-01 2.9E-01 7.2E-02

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 Robin Short-Tailed Shrew



APPENDIX F

CHEMICAL CONCENTRATIONS IN SURFACE SOIL AND TISSUE - SURFACE SOIL
RUM POINT SKEET RANGE (RPSR) - UXO 16

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Surface Soil Concentrations (mg/kg) Surface Water Concentrations (mg/L)

Conservative Average Conservative Average

Semivolatile Organics
1-METHYLNAPHTHALENE 1.60E-02 1.03E-02 6.23E-03 1.03E-02 0.00E+00 0.00E+00 3.04E+00 3.04E+00 4.86E-02 3.13E-02 Regression from Eco SSL 4.08E-02 3.34E-02
2-METHYLNAPHTHALENE 6.80E-02 1.55E-02 2.25E-02 1.55E-02 0.00E+00 0.00E+00 3.04E+00 3.04E+00 2.07E-01 4.70E-02 Regression from Eco SSL 7.87E-02 4.02E-02
ACENAPHTHENE 7.70E-03 1.05E-02 4.53E-03 4.53E-03 0.00E+00 0.00E+00 1.47E+00 1.47E+00 1.13E-02 6.65E-03 Regression from Eco SSL 2.47E-01 3.89E-01
ACENAPHTHYLENE 2.40E-02 1.24E-02 2.40E-02 1.24E-02 0.00E+00 0.00E+00 2.29E+01 2.29E+01 5.50E-01 2.85E-01 Regression from Eco SSL 1.67E-02 9.90E-03
ANTHRACENE 1.10E-01 2.35E-02 2.80E-02 2.35E-02 0.00E+00 0.00E+00 2.42E+00 2.42E+00 2.66E-01 5.68E-02 Regression from Eco SSL 6.67E-02 2.00E-02
BENZO(A)ANTHRACENE 2.40E+00 4.06E-01 4.26E-01 4.06E-01 0.00E+00 0.00E+00 1.59E+00 1.59E+00 3.82E+00 6.45E-01 Regression from Eco SSL 1.12E-01 3.90E-02
BENZO(A)PYRENE 3.20E+00 4.72E-01 5.48E-01 4.72E-01 0.00E+00 0.00E+00 1.33E+00 1.33E+00 4.26E+00 6.28E-01 Regression from Eco SSL 3.96E-01 6.12E-02
BENZO(B)FLUORANTHENE 1.00E+00 1.61E-01 1.85E-01 1.61E-01 0.00E+00 0.00E+00 2.60E+00 2.60E+00 2.60E+00 4.17E-01 3.10E-01 3.10E-01 3.10E-01 4.98E-02
BENZO(G,H,I)PERYLENE 1.50E+00 2.06E-01 2.39E-01 2.06E-01 0.00E+00 0.00E+00 2.94E+00 2.94E+00 4.41E+00 6.06E-01 Regression from Eco SSL 6.37E-01 6.09E-02
BENZO(K)FLUORANTHENE 2.00E-01 3.21E-02 4.21E-02 3.21E-02 0.00E+00 0.00E+00 2.60E+00 2.60E+00 5.20E-01 8.33E-02 Regression from Eco SSL 2.90E-02 6.01E-03
CHRYSENE 3.00E+00 5.10E-01 5.10E-01 5.10E-01 0.00E+00 0.00E+00 2.29E+00 2.29E+00 6.87E+00 1.17E+00 Regression from Eco SSL 1.28E-01 4.47E-02
DIBENZO(A,H)ANTHRACENE 5.40E-01 7.52E-02 1.01E-01 7.52E-02 0.00E+00 0.00E+00 2.31E+00 2.31E+00 1.25E+00 1.74E-01 1.30E-01 1.30E-01 7.02E-02 9.78E-03
FLUORANTHENE 2.10E-01 4.84E-02 5.22E-02 4.84E-02 0.00E+00 0.00E+00 3.04E+00 3.04E+00 6.38E-01 1.47E-01 5.00E-01 5.00E-01 1.05E-01 2.42E-02
FLUORENE 2.10E-02 1.15E-02 1.04E-02 1.15E-02 0.00E+00 0.00E+00 9.57E+00 9.57E+00 2.01E-01 1.10E-01 Regression from Eco SSL 1.05E-01 1.75E-01
INDENO(1,2,3-CD)PYRENE 2.60E-01 4.98E-02 5.16E-02 4.98E-02 0.00E+00 0.00E+00 2.86E+00 2.86E+00 7.44E-01 1.42E-01 1.10E-01 1.10E-01 2.86E-02 5.48E-03
NAPHTHALENE 7.20E-03 1.12E-02 5.15E-03 5.15E-03 0.00E+00 0.00E+00 4.40E+00 4.40E+00 3.17E-02 2.27E-02 1.22E+01 1.22E+01 8.78E-02 6.28E-02
PHENANTHRENE 6.20E-01 9.88E-02 1.26E-01 9.88E-02 0.00E+00 0.00E+00 1.72E+00 1.72E+00 1.07E+00 1.70E-01 Regression from Eco SSL 6.29E-01 2.01E-01
PYRENE 2.00E+00 3.52E-01 3.69E-01 3.52E-01 0.00E+00 0.00E+00 1.75E+00 1.75E+00 3.50E+00 6.16E-01 7.20E-01 7.20E-01 1.44E+00 2.54E-01
Inorganics
ANTIMONY 1.60E+00 4.39E-01 6.74E-01 4.39E-01 0.00E+00 0.00E+00 1.00E+00 1.00E+00 1.60E+00 4.39E-01 1.14E-02 1.02E-02 6.13E-02 1.82E-02
ARSENIC 6.50E+00 3.00E+00 3.27E+00 3.00E+00 0.00E+00 0.00E+00 Regression from Eco SSL 9.05E-01 5.24E-01 Regression from Eco SSL 2.44E-01 1.12E-01
COPPER 1.14E+01 6.28E+00 6.28E+00 6.28E+00 0.00E+00 0.00E+00 5.15E-01 5.15E-01 5.87E+00 3.23E+00 Regression from Eco SSL 5.09E+00 4.02E+00
LEAD 6.16E+02 9.09E+01 9.09E+01 9.09E+01 0.00E+00 0.00E+00 Regression from Eco SSL 1.43E+02 3.06E+01 Regression from Eco SSL 9.73E+00 3.33E+00
ZINC 3.49E+01 2.30E+01 2.30E+01 2.30E+01 0.00E+00 0.00E+00 Regression from Eco SSL 2.74E+02 2.39E+02 Regression from Eco SSL 3.46E+01 2.75E+01

1 - If the average of all value is the greater than the maximum detection, the average of the positive detections was used as the average value.

Plant Concentrations 
(mg/kg)

Maximum Detection Average Maximum 
Detection Average

Earthworm Concentrations (mg/kg) Plant Bioaccumulation Factors

Average (1)

Earthworm Bioaccumulation Factors
Average of Positive 

DetectionsChemical Maximum 
Detection Average All Maximum Detection

Average 
Concentration(1)



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAEL

VOLATILES
1,1,1-Trichloroethane 1000 1000 NV NV
1,1,2,2-Tetrachloroethane 76 108 NV NV
1,1,2-Trichloroethane 0.39 4.4 NV NV
1,1-Dichloroethane 475 4750 NV NV
1,1-Dichloroethene 30 300 NV NV
1,2,4-Trichlorobenzene 1.48 14.8 NV NV
1,2-Dichlorobenzene 120 1200 NV NV
1,2-Dichloroethane 50 500 17.2 34.4
1,2-Dichloroethene (total) 45.2 452 NV NV
1,4-Dichlorobenzene 30 300 NV NV
2-Butanone 1771 4571 NV NV
2-Hexanone NV NV NV NV
4-Methyl-2-pentanone NV NV NV NV
Acetone 10 50 20089 200890
Benzene 26.36 263.6 NV NV
Bromodichloromethane 1.79 17.9 NV NV
Carbon Disulfide 12.6 25.6 NV NV
Carbon Tetrachloride 16 160 NV NV
Chlorobenzene 2.725 5.45 NV NV
Chloroform 15 41 NV NV
Chloromethane NV NV NV NV
cis-1,2-Dichloroethene 45.2 452 NV NV
Dichlorodifluoromethane 2310 23100 NV NV
Ethylbenzene 9.71 29.1 NV NV
Isopropylbenzene 11 33.1 NV NV
m,p-Xylene 2.06 2.58 107 1070
Methyl acetate NV NV NV NV

X l 2 06 2 58 107 1070

PARAMETER

o-Xylene 2.06 2.58 107 1070
Methylene Chloride 5.85 50 NV NV
Styrene 20 40 NV NV
Tetrachloroethene 1.4 7 NV NV
Toluene 26 260 NV NV
Trichloroethene 0.7 7 NV NV
Trichlorofluoromethane 34.9 349 NV NV
Vinyl chloride 17 1.7 NV NV
Xylenes, Total 2.06 2.58 107 1070
SEMIVOLATILES
1,1'-Biphenyl 5 25 NV NV
2,2'-Oxybis(1-chloropropane) NV NV NV NV
2,3,4,6-Tetrachlorophenol 2.5 10 NV NV
2,4,5-Trichlorophenol 10 30 NV NV
2,4,6-Trichlorophenol 0.42 4.2 NV NV
2,4-Dimethylphenol 5 25 NV NV
1-Methylnaphthalene 65.6 356 2 20
2-Methylnaphthalene 65.6 356 2 20
2-Methylphenol 5 15 NV NV
3-Nitroaniline NV NV NV NV
4-Chloroaniline 1.25 12.5 NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Chloro-3-methylphenol NV NV NV NV
4-Methylphenol NV NV NV NV
4-Nitroaniline NV NV NV NV
4-Nitrophenol NV NV NV NV
7,12-Dimethylbenz(a)anthracene NV NV 2 20
Acenaphthene 65.6 356 2 20
Acenaphthylene 65.6 356 2 20
Anthracene 65.6 356 2 20
Benzaldehyde 20 40 NV NV
Benzo(a)anthracene 0.615 38.4 2 20
Benzo(a)pyrene 0.615 38.4 2 20



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

Benzo(b)fluoranthene 0.615 38.4 2 20
Benzo(g,h,i)perylene 0.615 38.4 2 20
Benzo(k)fluoranthene 0.615 38.4 2 20
Bis(2-Ethylhexyl)phthalate 18.3 183 1.11 11.1
Butyl benzyl phthalate 15.9 47 NV NV
Caprolactam 50 500 NV NV
Carbazole 1 10 2 20
Chrysene 0.615 38.4 2 20
Dibenzo(a,h)anthracene 0.615 38.4 2 20
Dibenzofuran NV NV 2 20
1,4-Dichlorobenzene 30 300 NV NV
Diethylphthalate 4583 45830 NV NV
Di-n-butyl phthalate 550 1833 0.111 1.11
Di-n-octyl phthalate NV NV NV NV
Fluoranthene 65.6 356 2 20
Fluorene 65.6 356 2 20
Hexachloroethane 0.1 1.5 NV NV
Indeno(1,2,3-cd)pyrene 0.615 38.4 2 20
Isophorone 15 179 NV NV
Naphthalene 65.6 356 2 20
n-Nitrosodiphenylamine NV NV NV NV
Pentachlorophenol 8.42 22.65 6.73 52.01
Phenanthrene 65.6 356 2 20
Phenol 6 12 NV NV
Pyrene 0.615 38.4 2 20
Perylene 0.615 38.4 2 20
HERBICIDES
Dinoseb 0.1 1 NV NV
2 4 D 1 5 NV NV2,4-D 1 5 NV NV
2,4,5-T 3 10 NV NV
PESTICIDES/PCBs
2,4'-DDD 0.147 5.56 0.227 2.7
2,4'-DDE 0.147 5.56 0.227 2.7
2,4'-DDT 0.147 5.56 0.227 2.7
4,4'-DDD 0.147 5.56 0.227 2.7
4,4'-DDE 0.147 5.56 0.227 2.7
4,4'-DDT 0.147 5.56 0.227 2.7
Aldrin 0.2 1 NV NV
Alpha-BHC 0.014 0.14 0.56 2.25
Alpha-Chlordane 4.58 9.16 2.14 10.7
Aroclor-1232 0.068 0.68 0.18 1.8
Aroclor-1242 0.069 0.69 0.41 4.1
Aroclor-1248 0.01 0.1 NV NV
Aroclor-1254 0.068 0.68 0.18 1.8
Aroclor-1260 0.068 0.68 0.18 1.8
Aroclor-1268 0.068 0.68 0.18 1.8
PCB-28 0.068 0.68 0.18 1.8
PCB-44 0.068 0.68 0.18 1.8
PCB-52 0.068 0.68 0.18 1.8



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

PCB-66 0.068 0.68 0.18 1.8
PCB-101 0.068 0.68 0.18 1.8
PCB-105 0.068 0.68 0.18 1.8
PCB-118 0.068 0.68 0.18 1.8
PCB-128 0.068 0.68 0.18 1.8
PCB-138 0.068 0.68 0.18 1.8
PCB-153 0.068 0.68 0.18 1.8
PCB-170 0.068 0.68 0.18 1.8
PCB-180 0.068 0.68 0.18 1.8
PCB-187 0.068 0.68 0.18 1.8
PCB-195 0.068 0.68 0.18 1.8
PCB-206 0.068 0.68 0.18 1.8
PCB-209 0.068 0.68 0.18 1.8
beta-BHC 0.4 2 0.56 2.25
delta-BHC 0.014 0.14 0.56 2.25
Dieldrin 0.015 1.27 0.0709 0.8
Endosulfan I 0.15 1.5 10 100
Endosulfan II 0.15 1.5 10 100
Endosulfan Sulfate 0.15 1.5 10 100
Endrin 0.092 0.92 0.01035 0.1035
Endrin Aldehyde 0.092 0.92 0.01 0.1
Endrin Ketone 0.092 0.92 0.01 0.1
Gamma-BHC (Lindane) 8 80 2 20
Gamma-Chlordane 4.58 9.16 2.14 10.7
Heptachlor 0.1 1 NV NV
Heptachlor Epoxide 0.1 1 NV NV
Methoxychlor 4 8 NV NV
Toxaphene 8 80 NV NV
T t l A l 0 068 0 68 0 18 1 8Total Aroclor 0.068 0.68 0.18 1.8
Total DDT 0.147 5.56 0.227 2.7
DIOXINS AND FURANS  (mg/kg)
1,2,3,4,6,7,8-HpCDD 0.0001 0.001 0.014 0.14
1,2,3,4,6,7,8-HpCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8,9-HPCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8-HXCDD 0.00001 0.0001 0.00028 0.0028
1,2,3,4,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,6,7,8-HxCDD 0.00001 0.0001 0.0014 0.014
1,2,3,6,7,8-HxCDF 0.00016 0.0016 0.00014 0.0014
1,2,3,7,8,9-HxCDD 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8,9-HxCDF 0.00001 0.0001 0.00014 0.0014
2,3,4,6,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8-PECDD 0.000001 0.00001 0.000014 0.00014
1,2,3,7,8-PECDF 0.00016 0.0016 0.00014 0.0014
2,3,4,7,8-PECDF 0.000016 0.00016 0.000014 0.00014
2,3,7,8-TCDD 0.000001 0.00001 0.000014 0.00014
2,3,7,8-TCDF 0.00001 0.0001 0.000014 0.00014
OCDD 0.01 0.1 0.14 1.4
OCDF 0.01 0.1 0.14 1.4
TOTAL HpCDD 0.0001 0.001 0.014 0.14



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

TOTAL HxCDD 0.00001 0.0001 0.00014 0.0014
TOTAL PeCDD 0.000001 0.00001 0.000014 0.00014
Total HpCDF 0.0001 0.001 0.0014 0.014
Total HxCDF 0.00001 0.0001 0.00014 0.0014
Total PeCDF 0.000002 0.00002 0.000014 0.00014
Total TCDD 0.000001 0.00001 0.000014 0.00014
Total TCDF 0.00001 0.0001 0.000014 0.00014
EXPLOSIVES  (mg/kg)
1,3 Dinitrobenzene 0.4 1.07 NV NV
1,3,5-Trinitrobenzene 2.68 13.31 NV NV
2,4-Dinitrotoluene 0.67 1.4 0.1 0.5
2,6-Dinitrotoluene 0.7 7 NV NV
2,4,6-Trinitrotoluene 1.6 16 0.7 17.8
2-Amino-4,6-dinitrotoluene NV NV NV NV
2-Nitrotoluene 20 200 NV NV
3-Nitrotoluene 20 200 NV NV
4-Amino-2,6-dinitrotoluene NV NV NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Nitrotoluene 20 200 NV NV
Ammonia NV NV NV NV
HMX 3 7.5 NV NV
Nitrobenzene (exp) NV NV NV NV
Nitroglycerin 3 32 NV NV
RDX 7 35 NV NV
Tetryl 1.3 6.2 NV NV
INORGANICS
Aluminum 1.93 19.3 109.7 1097
Antimony 0.059 2.76 NV NV
Arsenic 1.04 4.55 2.24 4.51
Barium 51.8 82.7 20.8 41.7
Beryllium 0.532 0.673 NV NV
Cadmium 0.77 6.9 1.47 6.35
Chromium 2.40 58.17 2.66 15.63
Hexavalent Chromium 5.66 38.37 NV NV
Cobalt 7.33 18.90 7.61 18.34
Copper 5.6 82.7 4.05 34.87
Cyanide 68.7 687 NV NV
Iron 50 500 100 1000
Lead 4.7 186.4 1.63 44.63
Manganese 51.5 145.67 179 376.6
Mercury 0.032 0.16 0.0064 0.064
Nickel 1.70 14.77 6.71 18.57
Selenium 0.143 0.661 0.29 0.819



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

Volatile Organics 
1,1,1-Trichloroethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
2-Butanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Methyl-2-pentanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Acetone 5.20E+00 5.20E+00 1.00E+00 1.00E+00
Carbon Disulfide 2.00E+00 2.00E+00 1.00E+00 1.00E+00
Chlorobenzene 9.00E-01 9.00E-01 1.00E+00 1.00E+00
Ethylbenzene 6.10E-01 6.10E-01 1.00E+00 1.00E+00
Isopropylbenzene 1.00E+00 1.00E+00 1.00E+00 1.00E+00
M,p-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Methyl Acetate 2.99E+01 2.99E+01 1.00E+00 1.00E+00
Methylene Chloride 6.70E+00 6.70E+00 1.00E+00 1.00E+00
O-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Tetrachloroethene 1.20E+00 1.20E+00 1.00E+00 1.00E+00
Toluene 1.03E+00 1.03E+00 1.00E+00 1.00E+00
Total Xylenes 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Trichloroethene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
Trichlorofluoromethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
Semivolatile Organics
1,1'-Biphenyl 1.59E-01 1.59E-01 1.00E+00 1.00E+00
1,2-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
1,4-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
2,2'-Oxybis(1-Chloropropane) ??? ??? 1.00E+00 1.00E+00
2,3,4,6-Tetrachlorophenol 1.59E-01 1.59E-01 1.00E+00 1.00E+00
2,4-D ??? ???
2-Methylnaphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
2-Methylphenol ??? ??? 1.00E+00 1.00E+00
3-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Chloro-3-Methylphenol ??? ??? 1.00E+00 1.00E+00
4-Chloroaniline 9.03E-01 9.03E-01 1.00E+00 1.00E+00
4-Methylphenol 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitrophenol 3.00E+00 3.00E+00 1.00E+00 1.00E+00
2,4,5-Trichlorophenol 2.40E-01 2.40E-01 1.00E+00 1.00E+00
2,4,6-Trichlorophenol 2.70E-01 2.70E-01 1.00E+00 1.00E+00
2,4,5-T ??? ??? ??? ???
Acenaphthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Acenaphthylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzaldehyde 1.76E+00 1.76E+00 1.00E+00 1.00E+00
Benzo(a)anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(a)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(b)fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(g,h,i)perylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(k)Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Bis(2-ethylhexyl)phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Butyl benzyl Phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Caprolactam 4.90E+01 4.90E+01 1.00E+00 1.00E+00
Carbazole 2.40E-01 2.40E-01 Eco-SSL Eco-SSL
Chrysene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Dibenzo(a,h)Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL( , )
Dibenzofuran 1.50E-01 1.50E-01 Eco-SSL Eco-SSL
Diethylphthalate 1.30E+00 1.30E+00 1.00E+00 1.00E+00
Di-n-butyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Di-n-octyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Dinoseb ??? ??? ??? ???
Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Fluorene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexachloroethane 2.10E-01 2.10E-01 1.00E+00 1.00E+00
Indeno(1,2,3-cd)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Isophorone 3.92E+00 3.92E+00 1.00E+00 1.00E+00
N-Nitrosodiphenylamine 6.05E-01 6.05E-01 1.00E+00 1.00E+00
Naphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pentachlorophenol 1.40E-02 1.40E-02 1.00E+00 1.00E+00
Phenanthrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Phenol 5.10E+00 5.10E+00 1.00E+00 1.00E+00
Pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pesticides/ PCBs
4,4'-DDD Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDE Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Aldrin 6.90E-01 6.90E-01 3.30E+00 3.30E+00
Alpha-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Aroclor-1232 5.30E-01 5.30E-01 1.59E+01 6.67E+00
Aroclor-1242 1.60E-01 1.60E-01 1.59E+01 6.67E+00
Aroclor-1248 1.60E-02 1.60E-02 1.59E+01 6.67E+00
Aroclor-1254 1.30E-02 1.30E-02 1.59E+01 6.67E+00
Aroclor-1260 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Aroclor-1268 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Dieldrin 8.20E-02 8.20E-02 6.64E+00 6.64E+00
Gamma-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Heptachlor 1.20E-01 1.20E-01 1.00E+01 1.00E+01
Endosulfan I 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan II 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan Sulfate 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endrin 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Aldehyde 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Ketone 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Heptachlor Epoxide 2.80E-02 2.80E-02 3.00E+00 3.00E+00
Methoxychlor 1.10E-01 1.10E-01 1.00E+00 1.00E+00
alpha-BHC 2.10E-01 2.10E-01 5.00E+00 5.00E+00



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

beta-BHC 1.80E-01 1.80E-01 5.00E+00 5.00E+00
delta-BHC 9.00E-01 9.00E-01 5.00E+00 5.00E+00
gamma-BHC (Lindane) 2.70E-01 2.70E-01 5.00E+00 5.00E+00
Toxaphene 6.20E-02 6.20E-02 1.00E+00 1.00E+00
Total Aroclor 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Total DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Explosives
2,4,6-Trinitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
2-Nitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
1,3,5-Trinitrobenzene 7.70E+00 7.70E+00 1.00E+00 1.00E+00
4-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
RDX 4.60E-01 4.60E-01 1.00E+00 1.00E+00
4-Amino-2,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
HMX 1.70E+01 1.70E+01 1.00E+00 1.00E+00
Nitrobenzene (exp) 3.40E+00 3.40E+00 1.00E+00 1.00E+00
1,3 Dinitrobenzene 4.50E+00 4.50E+00 1.00E+00 1.00E+00
2-Amino-4,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
Tetryl ??? ??? 1.00E+00 1.00E+00
3-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
2,4-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
2,6-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
Dioxins
1,2,3,4,6,7,8-HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,6,7,8-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8,9-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HxCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8-PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
1,2,3,7,8-Pecdf 4.40E-03 4.40E-03 2.22E+01 1.10E+01
2,3,4,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
2,3,4,7,8-PECDF 3.70E-03 3.70E-03 2.22E+01 1.10E+01
2,3,7,8-TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ HALFND 4.30E-03 4.30E-03 2.22E+01 1.10E+01
2,3,7,8-TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDD ??? ??? 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDF ??? ??? 2.22E+01 1.10E+01
TOTAL HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
Total HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total PECDF 4.40E-03 4.40E-03 2.22E+01 1.10E+01
Total TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
Total TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
Inorganics
Aluminum 5.00E-03 2.87E-03 1.18E-01 4.30E-02
Antimony 1.14E-02 1.02E-02 1.00E+00 1.00E+00
Arsenic Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Barium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Beryllium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cadmium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cobalt Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Copper Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexavalent Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cyanide 1.80E+00 1.00E+00 1.00E+00 1.00E+00
Iron 1.00E-02 4.25E-03 7.80E-02 3.60E-02
Lead Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Manganese Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Mercury 5.00E+00 6.52E-01 ORNL Reg. ORNL Reg.
Nickel Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Selenium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Silver Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Thallium 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Tin 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Vanadium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Zinc Eco-SSL Eco-SSL Eco-SSL Eco-SSL

Notes:
BAF - Bioaccumulation Factor
BSAF - Biota Sediment Accumulation Factor
1 - ORNL (2001) for organics; only one value is available for conservative and average exposures
2 - Sample et al., (1997) for inorganics; conservative value is 90th percentile; average value is median v
3 - ORNL (September, 1998) for all chemicals; conservative value is 90th percentile; average value is m
4 - U.S. EPA, September 1997; only one value is available for conservative and average exposures. Va
5 - Conservative and average refers to the exposure scenarios for which the uptake factors are used
6 - Where "Eco-SSL" is given, values were calculated using equations from USEPA (2005), Attachment
     Tables 4a (for inorganics) and 4b (for organics).

Default value of 1 is assigned to parameters without uptake factors



TABLE X-X

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Conservative Inputs Average Inputs
Values Units Values Units

Bobwhite Quail
Body Weight = BW 1.540E-01 kg 1.751E-01 kg
Food Ingestion Rate = If 2.442E-03 kg/day 2.042E-03 kg/day
Water Ingestion Rate = Iw 2.276E-02 L/day 1.926E-02 L/day
Soil Ingestion Rate = Is 3.395E-04 kg/day 1.246E-04 kg/day
Home Range = HR 1.880E+01 acres
Meadow Vole
Body Weight = BW 1.700E-02 kg 3.580E-02 kg
Food Ingestion Rate = If 1.878E-03 kg/day 1.744E-03 kg/day
Water Ingestion Rate = Iw 7.513E-03 L/day 6.261E-03 L/day
Soil Ingestion Rate = Is 6.010E-05 kg/day 2.093E-05 kg/day
Home Range = HR 6.590E-02 acres
American Robin
Body Weight = BW 7.73E-02 kg 8.04E-02 kg
Food Ingestion Rate = If 1.25E-02 kg/day 1.19E-02 kg/day
Water Ingestion Rate = Iw 1.21E-02 L/day 1.13E-02 L/day
Soil Ingestion Rate - Is 2.046E-03 kg/day 7.601E-04 kg/day
Home Range = HR 6.095E-01 acres
Short-Tailed Shrew
Body Weight = BW 1.500E-02 kg 1.610E-02 kg
Food Ingestion Rate = If 1.600E-03 kg/day 1.433E-03 kg/day
Water Ingestion Rate = Iw 4.280E-03 L/day 3.600E-03 L/day
Soil Ingestion Rate - Is 4.801E-05 kg/day 1.289E-05 kg/day
Home Range = HR 9.699E-01 acres
Mink
Body Weight = BW 5.500E-01 kg 1.103E+00 kg
Food Ingestion Rate = If 6.067E-02 kg/day 4.504E-02 kg/day
Water Ingestion Rate = Iw 1.213E-01 L/day 7.308E-02 L/day
Sediment Ingestion Rate = Is 5.703E-03 kg/day 4.234E-03 kg/day
Home Range = HR 1.558E+03 acres
Green Heron
Body Weight = BW 2.00E-01 kg 2.12E-01 kg
Food Ingestion Rate = If 3.10E-02 kg/day 3.00E-02 kg/day
Water Ingestion Rate = Iw 2.20E-02 L/day 2.10E-02 L/day
Sediment Ingestion Rate = Is 1.600E-03 kg/day 1.500E-03 kg/day
Home Range = HR 1 000E+01 km-radius

Assume 100% on site

Assume 100% on site

Species/Exposure Inputs

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site

Home Range = HR 1.000E+01 km-radius

Notes:
The exposure factors were derived as presented in Appendix I.

The soil/sediment ingestion rates were calculated by multiplying the food ingestion rates
     by the following incidental soil/sediment ingestion rates:

Conservative Average Source
Bobwhite quail 13.90% 6.10% 1, 2
Meadow Vole 3.20% 1.20% 1
American Robin 16.40% 6.40% 1,4
Short-tailed Shrew 3% 0.90% 1
Mink 9.4% 9.4% 3, 5
Green Heron 5% 5% 6

1 - USEPA (U.S. Environmental Protection Agency), 2005. Ecological Soil Screening Level Guidance, 
     Office of Emergency and Remedial Response. February.
2 - Based on the mourning dove.
3 - Beyer, N., E. Connor, and S. Gerould.  1994.  Estimates of Soil Ingestion by Wildlife.   
     Journal of Wildlife Management 58(2) pp. 375-382.
4 - Based on the American woodcock
5 - Based on the raccoon
6 - Based on piscivorous birds

Assume 100% on site



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 1.60E-02 0.00E+00 4.08E-02 5.66E-05 0.00E+00 4.51E-03 4.56E-03 6.56E+01 3.56E+02 6.95E-05 1.28E-05
2-METHYLNAPHTHALENE 6.80E-02 0.00E+00 7.87E-02 2.40E-04 0.00E+00 8.70E-03 8.94E-03 6.56E+01 3.56E+02 1.36E-04 2.51E-05
ACENAPHTHENE 7.70E-03 0.00E+00 2.47E-01 2.72E-05 0.00E+00 2.73E-02 2.73E-02 6.56E+01 3.56E+02 4.16E-04 7.67E-05
ACENAPHTHYLENE 2.40E-02 0.00E+00 1.67E-02 8.48E-05 0.00E+00 1.84E-03 1.93E-03 6.56E+01 3.56E+02 2.94E-05 5.41E-06
ANTHRACENE 1.10E-01 0.00E+00 6.67E-02 3.89E-04 0.00E+00 7.37E-03 7.76E-03 6.56E+01 3.56E+02 1.18E-04 2.18E-05
BENZO(A)ANTHRACENE 2.40E+00 0.00E+00 1.12E-01 8.48E-03 0.00E+00 1.24E-02 2.09E-02 6.15E-01 3.84E+01 3.40E-02 5.44E-04
BENZO(A)PYRENE 3.20E+00 0.00E+00 3.96E-01 1.13E-02 0.00E+00 4.37E-02 5.50E-02 6.15E-01 3.84E+01 8.95E-02 1.43E-03
BENZO(B)FLUORANTHENE 1.00E+00 0.00E+00 3.10E-01 3.54E-03 0.00E+00 3.42E-02 3.78E-02 6.15E-01 3.84E+01 6.14E-02 9.84E-04
BENZO(G,H,I)PERYLENE 1.50E+00 0.00E+00 6.37E-01 5.30E-03 0.00E+00 7.03E-02 7.56E-02 6.15E-01 3.84E+01 1.23E-01 1.97E-03
BENZO(K)FLUORANTHENE 2.00E-01 0.00E+00 2.90E-02 7.07E-04 0.00E+00 3.20E-03 3.91E-03 6.15E-01 3.84E+01 6.36E-03 1.02E-04
CHRYSENE 3.00E+00 0.00E+00 1.28E-01 1.06E-02 0.00E+00 1.42E-02 2.48E-02 6.15E-01 3.84E+01 4.03E-02 6.45E-04
DIBENZO(A,H)ANTHRACENE 5.40E-01 0.00E+00 7.02E-02 1.91E-03 0.00E+00 7.76E-03 9.66E-03 6.15E-01 3.84E+01 1.57E-02 2.52E-04
FLUORANTHENE 2.10E-01 0.00E+00 1.05E-01 7.42E-04 0.00E+00 1.16E-02 1.23E-02 6.56E+01 3.56E+02 1.88E-04 3.47E-05
FLUORENE 2.10E-02 0.00E+00 1.05E-01 7.42E-05 0.00E+00 1.16E-02 1.16E-02 6.56E+01 3.56E+02 1.77E-04 3.27E-05
INDENO(1,2,3-CD)PYRENE 2.60E-01 0.00E+00 2.86E-02 9.19E-04 0.00E+00 3.16E-03 4.08E-03 6.15E-01 3.84E+01 6.63E-03 1.06E-04
NAPHTHALENE 7.20E-03 0.00E+00 8.78E-02 2.55E-05 0.00E+00 9.70E-03 9.73E-03 6.56E+01 3.56E+02 1.48E-04 2.73E-05
PHENANTHRENE 6.20E-01 0.00E+00 6.29E-01 2.19E-03 0.00E+00 6.95E-02 7.17E-02 6.56E+01 3.56E+02 1.09E-03 2.01E-04
PYRENE 2.00E+00 0.00E+00 1.44E+00 7.07E-03 0.00E+00 1.59E-01 1.66E-01 6.15E-01 3.84E+01 2.70E-01 4.33E-03
Inorganics
ANTIMONY 1.60E+00 0.00E+00 6.13E-02 5.66E-03 0.00E+00 6.77E-03 1.24E-02 5.90E-02 2.76E+00 2.11E-01 4.50E-03

MEADOW VOLE - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

RUM POINT SKEET RANGE (RPSR) - UXO 16
SITE INVESTIGATION

APPENDIX F

ANTIMONY 1.60E+00 0.00E+00 6.13E-02 5.66E-03 0.00E+00 6.77E-03 1.24E-02 5.90E-02 2.76E+00 2.11E-01 4.50E-03
ARSENIC 6.50E+00 0.00E+00 2.44E-01 2.30E-02 0.00E+00 2.69E-02 4.99E-02 1.04E+00 4.55E+00 4.80E-02 1.10E-02
COPPER 1.14E+01 0.00E+00 5.09E+00 4.03E-02 0.00E+00 5.62E-01 6.02E-01 5.60E+00 8.27E+01 1.08E-01 7.28E-03
LEAD 6.16E+02 0.00E+00 9.73E+00 2.18E+00 0.00E+00 1.08E+00 3.25E+00 4.70E+00 1.86E+02 6.92E-01 1.75E-02
ZINC 3.49E+01 0.00E+00 3.46E+01 1.23E-01 0.00E+00 3.82E+00 3.94E+00 7.54E+01 2.98E+02 5.23E-02 1.33E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.70E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.88E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 7.51E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 6.01E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 1.03E-02 0.00E+00 3.34E-02 6.02E-06 0.00E+00 1.63E-03 1.63E-03 6.56E+01 3.56E+02 2.49E-05 4.59E-06
2-METHYLNAPHTHALENE 1.55E-02 0.00E+00 4.02E-02 9.04E-06 0.00E+00 1.96E-03 1.97E-03 6.56E+01 3.56E+02 3.00E-05 5.52E-06
ACENAPHTHENE 4.53E-03 0.00E+00 3.89E-01 2.65E-06 0.00E+00 1.90E-02 1.90E-02 6.56E+01 3.56E+02 2.89E-04 5.33E-05
ACENAPHTHYLENE 1.24E-02 0.00E+00 9.90E-03 7.27E-06 0.00E+00 4.83E-04 4.90E-04 6.56E+01 3.56E+02 7.47E-06 1.38E-06
ANTHRACENE 2.35E-02 0.00E+00 2.00E-02 1.37E-05 0.00E+00 9.77E-04 9.90E-04 6.56E+01 3.56E+02 1.51E-05 2.78E-06
BENZO(A)ANTHRACENE 4.06E-01 0.00E+00 3.90E-02 2.37E-04 0.00E+00 1.90E-03 2.14E-03 6.15E-01 3.84E+01 3.48E-03 5.57E-05
BENZO(A)PYRENE 4.72E-01 0.00E+00 6.12E-02 2.76E-04 0.00E+00 2.98E-03 3.26E-03 6.15E-01 3.84E+01 5.30E-03 8.48E-05
BENZO(B)FLUORANTHENE 1.61E-01 0.00E+00 4.98E-02 9.38E-05 0.00E+00 2.42E-03 2.52E-03 6.15E-01 3.84E+01 4.09E-03 6.56E-05
BENZO(G,H,I)PERYLENE 2.06E-01 0.00E+00 6.09E-02 1.21E-04 0.00E+00 2.97E-03 3.09E-03 6.15E-01 3.84E+01 5.02E-03 8.04E-05
BENZO(K)FLUORANTHENE 3.21E-02 0.00E+00 6.01E-03 1.87E-05 0.00E+00 2.93E-04 3.11E-04 6.15E-01 3.84E+01 5.06E-04 8.11E-06
CHRYSENE 5.10E-01 0.00E+00 4.47E-02 2.98E-04 0.00E+00 2.18E-03 2.48E-03 6.15E-01 3.84E+01 4.02E-03 6.45E-05
DIBENZO(A,H)ANTHRACENE 7.52E-02 0.00E+00 9.78E-03 4.40E-05 0.00E+00 4.76E-04 5.20E-04 6.15E-01 3.84E+01 8.46E-04 1.36E-05
FLUORANTHENE 4.84E-02 0.00E+00 2.42E-02 2.83E-05 0.00E+00 1.18E-03 1.21E-03 6.56E+01 3.56E+02 1.84E-05 3.39E-06
FLUORENE 1.15E-02 0.00E+00 1.75E-01 6.75E-06 0.00E+00 8.51E-03 8.52E-03 6.56E+01 3.56E+02 1.30E-04 2.39E-05
INDENO(1,2,3-CD)PYRENE 4.98E-02 0.00E+00 5.48E-03 2.91E-05 0.00E+00 2.67E-04 2.96E-04 6.15E-01 3.84E+01 4.81E-04 7.70E-06
NAPHTHALENE 5.15E-03 0.00E+00 6.28E-02 3.01E-06 0.00E+00 3.06E-03 3.06E-03 6.56E+01 3.56E+02 4.67E-05 8.61E-06
PHENANTHRENE 9.88E-02 0.00E+00 2.01E-01 5.77E-05 0.00E+00 9.81E-03 9.87E-03 6.56E+01 3.56E+02 1.50E-04 2.77E-05
PYRENE 3.52E-01 0.00E+00 2.54E-01 2.06E-04 0.00E+00 1.24E-02 1.26E-02 6.15E-01 3.84E+01 2.04E-02 3.27E-04
Inorganics
ANTIMONY 4.39E-01 0.00E+00 1.82E-02 2.56E-04 0.00E+00 8.87E-04 1.14E-03 5.90E-02 2.76E+00 1.94E-02 4.14E-04

INDIAN HEAD, MARYLAND

MEADOW VOLE - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

RUM POINT SKEET RANGE (RPSR) - UXO 16
SITE INVESTIGATION

APPENDIX F

ANTIMONY 4.39E-01 0.00E+00 1.82E-02 2.56E-04 0.00E+00 8.87E-04 1.14E-03 5.90E-02 2.76E+00 1.94E-02 4.14E-04
ARSENIC 3.00E+00 0.00E+00 1.12E-01 1.75E-03 0.00E+00 5.48E-03 7.23E-03 1.04E+00 4.55E+00 6.95E-03 1.59E-03
COPPER 6.28E+00 0.00E+00 4.02E+00 3.67E-03 0.00E+00 1.96E-01 2.00E-01 5.60E+00 8.27E+01 3.56E-02 2.41E-03
LEAD 9.09E+01 0.00E+00 3.33E+00 5.32E-02 0.00E+00 1.62E-01 2.15E-01 4.70E+00 1.86E+02 4.58E-02 1.15E-03
ZINC 2.30E+01 0.00E+00 2.75E+01 1.35E-02 0.00E+00 1.34E+00 1.35E+00 7.54E+01 2.98E+02 1.79E-02 4.54E-03

Body Weight = (BW) 3.58E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.74E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 6.26E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.09E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 6.59E-02 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 1.60E-02 0.00E+00 4.08E-02 3.53E-05 0.00E+00 6.47E-04 6.82E-04 2.00E+00 2.00E+01 3.4E-04 3.4E-05
2-METHYLNAPHTHALENE 6.80E-02 0.00E+00 7.87E-02 1.50E-04 0.00E+00 1.25E-03 1.40E-03 2.00E+00 2.00E+01 7.0E-04 7.0E-05
ACENAPHTHENE 7.70E-03 0.00E+00 2.47E-01 1.70E-05 0.00E+00 3.92E-03 3.94E-03 2.00E+00 2.00E+01 2.0E-03 2.0E-04
ACENAPHTHYLENE 2.40E-02 0.00E+00 1.67E-02 5.29E-05 0.00E+00 2.64E-04 3.17E-04 2.00E+00 2.00E+01 1.6E-04 1.6E-05
ANTHRACENE 1.10E-01 0.00E+00 6.67E-02 2.43E-04 0.00E+00 1.06E-03 1.30E-03 2.00E+00 2.00E+01 6.5E-04 6.5E-05
BENZO(A)ANTHRACENE 2.40E+00 0.00E+00 1.12E-01 5.29E-03 0.00E+00 1.78E-03 7.07E-03 2.00E+00 2.00E+01 3.5E-03 3.5E-04
BENZO(A)PYRENE 3.20E+00 0.00E+00 3.96E-01 7.05E-03 0.00E+00 6.27E-03 1.33E-02 2.00E+00 2.00E+01 6.7E-03 6.7E-04
BENZO(B)FLUORANTHENE 1.00E+00 0.00E+00 3.10E-01 2.20E-03 0.00E+00 4.92E-03 7.12E-03 2.00E+00 2.00E+01 3.6E-03 3.6E-04
BENZO(G,H,I)PERYLENE 1.50E+00 0.00E+00 6.37E-01 3.31E-03 0.00E+00 1.01E-02 1.34E-02 2.00E+00 2.00E+01 6.7E-03 6.7E-04
BENZO(K)FLUORANTHENE 2.00E-01 0.00E+00 2.90E-02 4.41E-04 0.00E+00 4.60E-04 9.01E-04 2.00E+00 2.00E+01 4.5E-04 4.5E-05
CHRYSENE 3.00E+00 0.00E+00 1.28E-01 6.61E-03 0.00E+00 2.03E-03 8.65E-03 2.00E+00 2.00E+01 4.3E-03 4.3E-04
DIBENZO(A,H)ANTHRACENE 5.40E-01 0.00E+00 7.02E-02 1.19E-03 0.00E+00 1.11E-03 2.30E-03 2.00E+00 2.00E+01 1.2E-03 1.2E-04
FLUORANTHENE 2.10E-01 0.00E+00 1.05E-01 4.63E-04 0.00E+00 1.67E-03 2.13E-03 2.00E+00 2.00E+01 1.1E-03 1.1E-04
FLUORENE 2.10E-02 0.00E+00 1.05E-01 4.63E-05 0.00E+00 1.66E-03 1.71E-03 2.00E+00 2.00E+01 8.5E-04 8.5E-05
INDENO(1,2,3-CD)PYRENE 2.60E-01 0.00E+00 2.86E-02 5.73E-04 0.00E+00 4.54E-04 1.03E-03 2.00E+00 2.00E+01 5.1E-04 5.1E-05
NAPHTHALENE 7.20E-03 0.00E+00 8.78E-02 1.59E-05 0.00E+00 1.39E-03 1.41E-03 2.00E+00 2.00E+01 7.0E-04 7.0E-05
PHENANTHRENE 6.20E-01 0.00E+00 6.29E-01 1.37E-03 0.00E+00 9.98E-03 1.13E-02 2.00E+00 2.00E+01 5.7E-03 5.7E-04
PYRENE 2.00E+00 0.00E+00 1.44E+00 4.41E-03 0.00E+00 2.28E-02 2.72E-02 2.00E+00 2.00E+01 1.4E-02 1.4E-03
Inorganics
ANTIMONY 1 60E+00 0 00E+00 6 13E-02 3 53E-03 0 00E+00 9 72E-04 4 50E-03 NV NV #VALUE! #VALUE!

BOBWHITE QUAIL - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

RUM POINT SKEET RANGE (RPSR) - UXO 16
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

ANTIMONY 1.60E+00 0.00E+00 6.13E-02 3.53E-03 0.00E+00 9.72E-04 4.50E-03 NV NV #VALUE! #VALUE!
ARSENIC 6.50E+00 0.00E+00 2.44E-01 1.43E-02 0.00E+00 3.87E-03 1.82E-02 2.24E+00 4.51E+00 8.1E-03 4.0E-03
COPPER 1.14E+01 0.00E+00 5.09E+00 2.51E-02 0.00E+00 8.07E-02 1.06E-01 4.05E+00 3.49E+01 2.6E-02 3.0E-03
LEAD 6.16E+02 0.00E+00 9.73E+00 1.36E+00 0.00E+00 1.54E-01 1.51E+00 1.63E+00 4.46E+01 9.3E-01 3.4E-02
ZINC 3.49E+01 0.00E+00 3.46E+01 7.69E-02 0.00E+00 5.48E-01 6.25E-01 6.61E+01 1.71E+02 9.5E-03 3.6E-03

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.54E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.44E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 2.28E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 3.40E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 1.03E-02 0.00E+00 3.34E-02 7.33E-06 0.00E+00 3.89E-04 3.97E-04 2.00E+00 2.00E+01 2.0E-04 2.0E-05
2-METHYLNAPHTHALENE 1.55E-02 0.00E+00 4.02E-02 1.10E-05 0.00E+00 4.68E-04 4.79E-04 2.00E+00 2.00E+01 2.4E-04 2.4E-05
ACENAPHTHENE 4.53E-03 0.00E+00 3.89E-01 3.22E-06 0.00E+00 4.54E-03 4.54E-03 2.00E+00 2.00E+01 2.3E-03 2.3E-04
ACENAPHTHYLENE 1.24E-02 0.00E+00 9.90E-03 8.84E-06 0.00E+00 1.16E-04 1.24E-04 2.00E+00 2.00E+01 6.2E-05 6.2E-06
ANTHRACENE 2.35E-02 0.00E+00 2.00E-02 1.67E-05 0.00E+00 2.34E-04 2.50E-04 2.00E+00 2.00E+01 1.3E-04 1.3E-05
BENZO(A)ANTHRACENE 4.06E-01 0.00E+00 3.90E-02 2.89E-04 0.00E+00 4.55E-04 7.44E-04 2.00E+00 2.00E+01 3.7E-04 3.7E-05
BENZO(A)PYRENE 4.72E-01 0.00E+00 6.12E-02 3.36E-04 0.00E+00 7.14E-04 1.05E-03 2.00E+00 2.00E+01 5.2E-04 5.2E-05
BENZO(B)FLUORANTHENE 1.61E-01 0.00E+00 4.98E-02 1.14E-04 0.00E+00 5.80E-04 6.94E-04 2.00E+00 2.00E+01 3.5E-04 3.5E-05
BENZO(G,H,I)PERYLENE 2.06E-01 0.00E+00 6.09E-02 1.47E-04 0.00E+00 7.10E-04 8.57E-04 2.00E+00 2.00E+01 4.3E-04 4.3E-05
BENZO(K)FLUORANTHENE 3.21E-02 0.00E+00 6.01E-03 2.28E-05 0.00E+00 7.01E-05 9.29E-05 2.00E+00 2.00E+01 4.6E-05 4.6E-06
CHRYSENE 5.10E-01 0.00E+00 4.47E-02 3.63E-04 0.00E+00 5.21E-04 8.84E-04 2.00E+00 2.00E+01 4.4E-04 4.4E-05
DIBENZO(A,H)ANTHRACENE 7.52E-02 0.00E+00 9.78E-03 5.35E-05 0.00E+00 1.14E-04 1.68E-04 2.00E+00 2.00E+01 8.4E-05 8.4E-06
FLUORANTHENE 4.84E-02 0.00E+00 2.42E-02 3.44E-05 0.00E+00 2.82E-04 3.16E-04 2.00E+00 2.00E+01 1.6E-04 1.6E-05
FLUORENE 1.15E-02 0.00E+00 1.75E-01 8.21E-06 0.00E+00 2.04E-03 2.05E-03 2.00E+00 2.00E+01 1.0E-03 1.0E-04
INDENO(1,2,3-CD)PYRENE 4.98E-02 0.00E+00 5.48E-03 3.54E-05 0.00E+00 6.39E-05 9.93E-05 2.00E+00 2.00E+01 5.0E-05 5.0E-06
NAPHTHALENE 5.15E-03 0.00E+00 6.28E-02 3.66E-06 0.00E+00 7.33E-04 7.36E-04 2.00E+00 2.00E+01 3.7E-04 3.7E-05
PHENANTHRENE 9.88E-02 0.00E+00 2.01E-01 7.03E-05 0.00E+00 2.35E-03 2.42E-03 2.00E+00 2.00E+01 1.2E-03 1.2E-04
PYRENE 3.52E-01 0.00E+00 2.54E-01 2.50E-04 0.00E+00 2.96E-03 3.21E-03 2.00E+00 2.00E+01 1.6E-03 1.6E-04
Inorganics
ANTIMONY 4 39E-01 0 00E+00 1 82E-02 3 12E-04 0 00E+00 2 12E-04 5 24E-04 NV NV #VALUE! #VALUE!

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL
RUM POINT SKEET RANGE (RPSR) - UXO 16

SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

BOBWHITE QUAIL - AVERAGE INPUTS

ANTIMONY 4.39E-01 0.00E+00 1.82E-02 3.12E-04 0.00E+00 2.12E-04 5.24E-04 NV NV #VALUE! #VALUE!
ARSENIC 3.00E+00 0.00E+00 1.12E-01 2.13E-03 0.00E+00 1.31E-03 3.44E-03 2.24E+00 4.51E+00 1.5E-03 7.6E-04
COPPER 6.28E+00 0.00E+00 4.02E+00 4.46E-03 0.00E+00 4.69E-02 5.14E-02 4.05E+00 3.49E+01 1.3E-02 1.5E-03
LEAD 9.09E+01 0.00E+00 3.33E+00 6.47E-02 0.00E+00 3.88E-02 1.03E-01 1.63E+00 4.46E+01 6.3E-02 2.3E-03
ZINC 2.30E+01 0.00E+00 2.75E+01 1.64E-02 0.00E+00 3.20E-01 3.37E-01 6.61E+01 1.71E+02 5.1E-03 2.0E-03

Body Weight = (BW) 1.75E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.04E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.93E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.25E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 1.88E+01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 1.60E-02 0.00E+00 4.86E-02 5.12E-05 0.00E+00 5.19E-03 5.24E-03 6.56E+01 3.56E+02 8.0E-05 1.5E-05
2-METHYLNAPHTHALENE 6.80E-02 0.00E+00 2.07E-01 2.18E-04 0.00E+00 2.21E-02 2.23E-02 6.56E+01 3.56E+02 3.4E-04 6.3E-05
ACENAPHTHENE 7.70E-03 0.00E+00 1.13E-02 2.46E-05 0.00E+00 1.21E-03 1.23E-03 6.56E+01 3.56E+02 1.9E-05 3.5E-06
ACENAPHTHYLENE 2.40E-02 0.00E+00 5.50E-01 7.68E-05 0.00E+00 5.86E-02 5.87E-02 6.56E+01 3.56E+02 9.0E-04 1.6E-04
ANTHRACENE 1.10E-01 0.00E+00 2.66E-01 3.52E-04 0.00E+00 2.84E-02 2.88E-02 6.56E+01 3.56E+02 4.4E-04 8.1E-05
BENZO(A)ANTHRACENE 2.40E+00 0.00E+00 3.82E+00 7.68E-03 0.00E+00 4.07E-01 4.15E-01 6.15E-01 3.84E+01 6.7E-01 1.1E-02
BENZO(A)PYRENE 3.20E+00 0.00E+00 4.26E+00 1.02E-02 0.00E+00 4.54E-01 4.64E-01 6.15E-01 3.84E+01 7.5E-01 1.2E-02
BENZO(B)FLUORANTHENE 1.00E+00 0.00E+00 2.60E+00 3.20E-03 0.00E+00 2.77E-01 2.81E-01 6.15E-01 3.84E+01 4.6E-01 7.3E-03
BENZO(G,H,I)PERYLENE 1.50E+00 0.00E+00 4.41E+00 4.80E-03 0.00E+00 4.71E-01 4.75E-01 6.15E-01 3.84E+01 7.7E-01 1.2E-02
BENZO(K)FLUORANTHENE 2.00E-01 0.00E+00 5.20E-01 6.40E-04 0.00E+00 5.55E-02 5.61E-02 6.15E-01 3.84E+01 9.1E-02 1.5E-03
CHRYSENE 3.00E+00 0.00E+00 6.87E+00 9.60E-03 0.00E+00 7.33E-01 7.43E-01 6.15E-01 3.84E+01 1.2E+00 1.9E-02
DIBENZO(A,H)ANTHRACENE 5.40E-01 0.00E+00 1.25E+00 1.73E-03 0.00E+00 1.33E-01 1.35E-01 6.15E-01 3.84E+01 2.2E-01 3.5E-03
FLUORANTHENE 2.10E-01 0.00E+00 6.38E-01 6.72E-04 0.00E+00 6.81E-02 6.88E-02 6.56E+01 3.56E+02 1.0E-03 1.9E-04
FLUORENE 2.10E-02 0.00E+00 2.01E-01 6.72E-05 0.00E+00 2.14E-02 2.15E-02 6.56E+01 3.56E+02 3.3E-04 6.0E-05
INDENO(1,2,3-CD)PYRENE 2.60E-01 0.00E+00 7.44E-01 8.32E-04 0.00E+00 7.93E-02 8.02E-02 6.15E-01 3.84E+01 1.3E-01 2.1E-03
NAPHTHALENE 7.20E-03 0.00E+00 3.17E-02 2.30E-05 0.00E+00 3.38E-03 3.40E-03 6.56E+01 3.56E+02 5.2E-05 9.6E-06
PHENANTHRENE 6.20E-01 0.00E+00 1.07E+00 1.98E-03 0.00E+00 1.14E-01 1.16E-01 6.56E+01 3.56E+02 1.8E-03 3.3E-04
PYRENE 2.00E+00 0.00E+00 3.50E+00 6.40E-03 0.00E+00 3.73E-01 3.80E-01 6.15E-01 3.84E+01 6.2E-01 9.9E-03
Inorganics
ANTIMONY 1 60E+00 0 00E+00 1 60E+00 5 12E-03 0 00E+00 1 71E-01 1 76E-01 5 90E-02 2 76E+00 3 0E+00 6 4E-02

SHORT-TAILED SHREW - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

RUM POINT SKEET RANGE (RPSR) - UXO 16
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

ANTIMONY 1.60E+00 0.00E+00 1.60E+00 5.12E-03 0.00E+00 1.71E-01 1.76E-01 5.90E-02 2.76E+00 3.0E+00 6.4E-02
ARSENIC 6.50E+00 0.00E+00 9.05E-01 2.08E-02 0.00E+00 9.66E-02 1.17E-01 1.04E+00 4.55E+00 1.1E-01 2.6E-02
COPPER 1.14E+01 0.00E+00 5.87E+00 3.65E-02 0.00E+00 6.26E-01 6.63E-01 5.60E+00 8.27E+01 1.2E-01 8.0E-03
LEAD 6.16E+02 0.00E+00 1.43E+02 1.97E+00 0.00E+00 1.53E+01 1.73E+01 4.70E+00 1.86E+02 3.7E+00 9.3E-02
ZINC 3.49E+01 0.00E+00 2.74E+02 1.12E-01 0.00E+00 2.93E+01 2.94E+01 7.54E+01 2.98E+02 3.9E-01 9.9E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.50E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.60E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 4.28E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 4.80E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 1.03E-02 0.00E+00 3.13E-02 8.25E-06 0.00E+00 2.79E-03 2.80E-03 6.56E+01 3.56E+02 4.3E-05 7.9E-06
2-METHYLNAPHTHALENE 1.55E-02 0.00E+00 4.70E-02 1.24E-05 0.00E+00 4.18E-03 4.19E-03 6.56E+01 3.56E+02 6.4E-05 1.2E-05
ACENAPHTHENE 4.53E-03 0.00E+00 6.65E-03 3.62E-06 0.00E+00 5.92E-04 5.95E-04 6.56E+01 3.56E+02 9.1E-06 1.7E-06
ACENAPHTHYLENE 1.24E-02 0.00E+00 2.85E-01 9.95E-06 0.00E+00 2.53E-02 2.53E-02 6.56E+01 3.56E+02 3.9E-04 7.1E-05
ANTHRACENE 2.35E-02 0.00E+00 5.68E-02 1.88E-05 0.00E+00 5.05E-03 5.07E-03 6.56E+01 3.56E+02 7.7E-05 1.4E-05
BENZO(A)ANTHRACENE 4.06E-01 0.00E+00 6.45E-01 3.25E-04 0.00E+00 5.74E-02 5.77E-02 6.15E-01 3.84E+01 9.4E-02 1.5E-03
BENZO(A)PYRENE 4.72E-01 0.00E+00 6.28E-01 3.78E-04 0.00E+00 5.58E-02 5.62E-02 6.15E-01 3.84E+01 9.1E-02 1.5E-03
BENZO(B)FLUORANTHENE 1.61E-01 0.00E+00 4.17E-01 1.29E-04 0.00E+00 3.71E-02 3.73E-02 6.15E-01 3.84E+01 6.1E-02 9.7E-04
BENZO(G,H,I)PERYLENE 2.06E-01 0.00E+00 6.06E-01 1.65E-04 0.00E+00 5.39E-02 5.41E-02 6.15E-01 3.84E+01 8.8E-02 1.4E-03
BENZO(K)FLUORANTHENE 3.21E-02 0.00E+00 8.33E-02 2.57E-05 0.00E+00 7.42E-03 7.44E-03 6.15E-01 3.84E+01 1.2E-02 1.9E-04
CHRYSENE 5.10E-01 0.00E+00 1.17E+00 4.08E-04 0.00E+00 1.04E-01 1.04E-01 6.15E-01 3.84E+01 1.7E-01 2.7E-03
DIBENZO(A,H)ANTHRACENE 7.52E-02 0.00E+00 1.74E-01 6.03E-05 0.00E+00 1.55E-02 1.55E-02 6.15E-01 3.84E+01 2.5E-02 4.0E-04
FLUORANTHENE 4.84E-02 0.00E+00 1.47E-01 3.87E-05 0.00E+00 1.31E-02 1.31E-02 6.56E+01 3.56E+02 2.0E-04 3.7E-05
FLUORENE 1.15E-02 0.00E+00 1.10E-01 9.24E-06 0.00E+00 9.83E-03 9.83E-03 6.56E+01 3.56E+02 1.5E-04 2.8E-05
INDENO(1,2,3-CD)PYRENE 4.98E-02 0.00E+00 1.42E-01 3.99E-05 0.00E+00 1.27E-02 1.27E-02 6.15E-01 3.84E+01 2.1E-02 3.3E-04
NAPHTHALENE 5.15E-03 0.00E+00 2.27E-02 4.12E-06 0.00E+00 2.02E-03 2.02E-03 6.56E+01 3.56E+02 3.1E-05 5.7E-06
PHENANTHRENE 9.88E-02 0.00E+00 1.70E-01 7.91E-05 0.00E+00 1.51E-02 1.52E-02 6.56E+01 3.56E+02 2.3E-04 4.3E-05
PYRENE 3.52E-01 0.00E+00 6.16E-01 2.82E-04 0.00E+00 5.48E-02 5.51E-02 6.15E-01 3.84E+01 9.0E-02 1.4E-03
Inorganics
ANTIMONY 4 39E-01 0 00E+00 4 39E-01 3 51E-04 0 00E+00 3 90E-02 3 94E-02 5 90E-02 2 76E+00 6 7E-01 1 4E-02

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL
RUM POINT SKEET RANGE (RPSR) - UXO 16

SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

SHORT-TAILED SHREW - AVERAGE INPUTS

ANTIMONY 4.39E-01 0.00E+00 4.39E-01 3.51E-04 0.00E+00 3.90E-02 3.94E-02 5.90E-02 2.76E+00 6.7E-01 1.4E-02
ARSENIC 3.00E+00 0.00E+00 5.24E-01 2.40E-03 0.00E+00 4.66E-02 4.90E-02 1.04E+00 4.55E+00 4.7E-02 1.1E-02
COPPER 6.28E+00 0.00E+00 3.23E+00 5.03E-03 0.00E+00 2.88E-01 2.93E-01 5.60E+00 8.27E+01 5.2E-02 3.5E-03
LEAD 9.09E+01 0.00E+00 3.06E+01 7.28E-02 0.00E+00 2.72E+00 2.80E+00 4.70E+00 1.86E+02 6.0E-01 1.5E-02
ZINC 2.30E+01 0.00E+00 2.39E+02 1.84E-02 0.00E+00 2.13E+01 2.13E+01 7.54E+01 2.98E+02 2.8E-01 7.2E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.61E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.43E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 3.60E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.29E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 9.70E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 1.60E-02 0.00E+00 4.86E-02 4.23E-04 0.00E+00 7.85E-03 8.27E-03 2.00E+00 2.00E+01 4.1E-03 4.1E-04
2-METHYLNAPHTHALENE 6.80E-02 0.00E+00 2.07E-01 1.80E-03 0.00E+00 3.34E-02 3.52E-02 2.00E+00 2.00E+01 1.8E-02 1.8E-03
ACENAPHTHENE 7.70E-03 0.00E+00 1.13E-02 2.04E-04 0.00E+00 1.83E-03 2.03E-03 2.00E+00 2.00E+01 1.0E-03 1.0E-04
ACENAPHTHYLENE 2.40E-02 0.00E+00 5.50E-01 6.35E-04 0.00E+00 8.87E-02 8.93E-02 2.00E+00 2.00E+01 4.5E-02 4.5E-03
ANTHRACENE 1.10E-01 0.00E+00 2.66E-01 2.91E-03 0.00E+00 4.30E-02 4.59E-02 2.00E+00 2.00E+01 2.3E-02 2.3E-03
BENZO(A)ANTHRACENE 2.40E+00 0.00E+00 3.82E+00 6.35E-02 0.00E+00 6.16E-01 6.79E-01 2.00E+00 2.00E+01 3.4E-01 3.4E-02
BENZO(A)PYRENE 3.20E+00 0.00E+00 4.26E+00 8.47E-02 0.00E+00 6.87E-01 7.72E-01 2.00E+00 2.00E+01 3.9E-01 3.9E-02
BENZO(B)FLUORANTHENE 1.00E+00 0.00E+00 2.60E+00 2.65E-02 0.00E+00 4.20E-01 4.46E-01 2.00E+00 2.00E+01 2.2E-01 2.2E-02
BENZO(G,H,I)PERYLENE 1.50E+00 0.00E+00 4.41E+00 3.97E-02 0.00E+00 7.12E-01 7.51E-01 2.00E+00 2.00E+01 3.8E-01 3.8E-02
BENZO(K)FLUORANTHENE 2.00E-01 0.00E+00 5.20E-01 5.29E-03 0.00E+00 8.39E-02 8.92E-02 2.00E+00 2.00E+01 4.5E-02 4.5E-03
CHRYSENE 3.00E+00 0.00E+00 6.87E+00 7.94E-02 0.00E+00 1.11E+00 1.19E+00 2.00E+00 2.00E+01 5.9E-01 5.9E-02
DIBENZO(A,H)ANTHRACENE 5.40E-01 0.00E+00 1.25E+00 1.43E-02 0.00E+00 2.01E-01 2.16E-01 2.00E+00 2.00E+01 1.1E-01 1.1E-02
FLUORANTHENE 2.10E-01 0.00E+00 6.38E-01 5.56E-03 0.00E+00 1.03E-01 1.09E-01 2.00E+00 2.00E+01 5.4E-02 5.4E-03
FLUORENE 2.10E-02 0.00E+00 2.01E-01 5.56E-04 0.00E+00 3.24E-02 3.30E-02 2.00E+00 2.00E+01 1.6E-02 1.6E-03
INDENO(1,2,3-CD)PYRENE 2.60E-01 0.00E+00 7.44E-01 6.88E-03 0.00E+00 1.20E-01 1.27E-01 2.00E+00 2.00E+01 6.3E-02 6.3E-03
NAPHTHALENE 7.20E-03 0.00E+00 3.17E-02 1.91E-04 0.00E+00 5.11E-03 5.30E-03 2.00E+00 2.00E+01 2.7E-03 2.7E-04
PHENANTHRENE 6.20E-01 0.00E+00 1.07E+00 1.64E-02 0.00E+00 1.72E-01 1.89E-01 2.00E+00 2.00E+01 9.4E-02 9.4E-03
PYRENE 2.00E+00 0.00E+00 3.50E+00 5.29E-02 0.00E+00 5.65E-01 6.18E-01 2.00E+00 2.00E+01 3.1E-01 3.1E-02
Inorganics
ANTIMONY 1.60E+00 0.00E+00 1.60E+00 4.23E-02 0.00E+00 2.58E-01 3.01E-01 NV NV #VALUE! #VALUE!

AMERICAN ROBIN - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX

RUM POINT SKEET RANGE (RPSR) - UXO 16
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

ARSENIC 6.50E+00 0.00E+00 9.05E-01 1.72E-01 0.00E+00 1.46E-01 3.18E-01 2.24E+00 4.51E+00 1.4E-01 7.1E-02
COPPER 1.14E+01 0.00E+00 5.87E+00 3.02E-01 0.00E+00 9.47E-01 1.25E+00 4.05E+00 3.49E+01 3.1E-01 3.6E-02
LEAD 6.16E+02 0.00E+00 1.43E+02 1.63E+01 0.00E+00 2.31E+01 3.94E+01 1.63E+00 4.46E+01 2.4E+01 8.8E-01
ZINC 3.49E+01 0.00E+00 2.74E+02 9.24E-01 0.00E+00 4.43E+01 4.52E+01 6.61E+01 1.71E+02 6.8E-01 2.6E-01

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 7.73E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.25E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.21E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.05E-03 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 1.03E-02 0.00E+00 3.13E-02 9.74E-05 0.00E+00 4.63E-03 4.73E-03 2.00E+00 2.00E+01 2.4E-03 2.4E-04
2-METHYLNAPHTHALENE 1.55E-02 0.00E+00 4.70E-02 1.46E-04 0.00E+00 6.94E-03 7.09E-03 2.00E+00 2.00E+01 3.5E-03 3.5E-04
ACENAPHTHENE 4.53E-03 0.00E+00 6.65E-03 4.28E-05 0.00E+00 9.83E-04 1.03E-03 2.00E+00 2.00E+01 5.1E-04 5.1E-05
ACENAPHTHYLENE 1.24E-02 0.00E+00 2.85E-01 1.18E-04 0.00E+00 4.20E-02 4.22E-02 2.00E+00 2.00E+01 2.1E-02 2.1E-03
ANTHRACENE 2.35E-02 0.00E+00 5.68E-02 2.22E-04 0.00E+00 8.39E-03 8.61E-03 2.00E+00 2.00E+01 4.3E-03 4.3E-04
BENZO(A)ANTHRACENE 4.06E-01 0.00E+00 6.45E-01 3.84E-03 0.00E+00 9.53E-02 9.92E-02 2.00E+00 2.00E+01 5.0E-02 5.0E-03
BENZO(A)PYRENE 4.72E-01 0.00E+00 6.28E-01 4.46E-03 0.00E+00 9.27E-02 9.72E-02 2.00E+00 2.00E+01 4.9E-02 4.9E-03
BENZO(B)FLUORANTHENE 1.61E-01 0.00E+00 4.17E-01 1.52E-03 0.00E+00 6.16E-02 6.32E-02 2.00E+00 2.00E+01 3.2E-02 3.2E-03
BENZO(G,H,I)PERYLENE 2.06E-01 0.00E+00 6.06E-01 1.95E-03 0.00E+00 8.96E-02 9.15E-02 2.00E+00 2.00E+01 4.6E-02 4.6E-03
BENZO(K)FLUORANTHENE 3.21E-02 0.00E+00 8.33E-02 3.03E-04 0.00E+00 1.23E-02 1.26E-02 2.00E+00 2.00E+01 6.3E-03 6.3E-04
CHRYSENE 5.10E-01 0.00E+00 1.17E+00 4.82E-03 0.00E+00 1.73E-01 1.77E-01 2.00E+00 2.00E+01 8.9E-02 8.9E-03
DIBENZO(A,H)ANTHRACENE 7.52E-02 0.00E+00 1.74E-01 7.11E-04 0.00E+00 2.57E-02 2.64E-02 2.00E+00 2.00E+01 1.3E-02 1.3E-03
FLUORANTHENE 4.84E-02 0.00E+00 1.47E-01 4.57E-04 0.00E+00 2.17E-02 2.22E-02 2.00E+00 2.00E+01 1.1E-02 1.1E-03
FLUORENE 1.15E-02 0.00E+00 1.10E-01 1.09E-04 0.00E+00 1.63E-02 1.64E-02 2.00E+00 2.00E+01 8.2E-03 8.2E-04
INDENO(1,2,3-CD)PYRENE 4.98E-02 0.00E+00 1.42E-01 4.71E-04 0.00E+00 2.10E-02 2.15E-02 2.00E+00 2.00E+01 1.1E-02 1.1E-03
NAPHTHALENE 5.15E-03 0.00E+00 2.27E-02 4.87E-05 0.00E+00 3.35E-03 3.40E-03 2.00E+00 2.00E+01 1.7E-03 1.7E-04
PHENANTHRENE 9.88E-02 0.00E+00 1.70E-01 9.34E-04 0.00E+00 2.51E-02 2.60E-02 2.00E+00 2.00E+01 1.3E-02 1.3E-03
PYRENE 3.52E-01 0.00E+00 6.16E-01 3.33E-03 0.00E+00 9.10E-02 9.44E-02 2.00E+00 2.00E+01 4.7E-02 4.7E-03
Inorganics
ANTIMONY 4.39E-01 0.00E+00 4.39E-01 4.15E-03 0.00E+00 6.48E-02 6.90E-02 NV NV #VALUE! #VALUE!

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL
RUM POINT SKEET RANGE (RPSR) - UXO 16

SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

AMERICAN ROBIN - AVERAGE INPUTS

ARSENIC 3.00E+00 0.00E+00 5.24E-01 2.83E-02 0.00E+00 7.74E-02 1.06E-01 2.24E+00 4.51E+00 4.7E-02 2.3E-02
COPPER 6.28E+00 0.00E+00 3.23E+00 5.93E-02 0.00E+00 4.77E-01 5.37E-01 4.05E+00 3.49E+01 1.3E-01 1.5E-02
LEAD 9.09E+01 0.00E+00 3.06E+01 8.60E-01 0.00E+00 4.52E+00 5.38E+00 1.63E+00 4.46E+01 3.3E+00 1.2E-01
ZINC 2.30E+01 0.00E+00 2.39E+02 2.18E-01 0.00E+00 3.54E+01 3.56E+01 6.61E+01 1.71E+02 5.4E-01 2.1E-01

Body Weight = (BW) 8.04E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.19E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.13E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 7.60E-04 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 6.10E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 



TABLE 7-6.3.3

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS - SURFACE SOIL

RUM POINT SKEET RANGE (RPSR) - UXO 16
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 3.4E-04 3.4E-05 7.0E-05 1.3E-05 4.1E-03 4.1E-04 8.0E-05 1.5E-05
2-METHYLNAPHTHALENE 7.0E-04 7.0E-05 1.4E-04 2.5E-05 1.8E-02 1.8E-03 3.4E-04 6.3E-05
ACENAPHTHENE 2.0E-03 2.0E-04 4.2E-04 7.7E-05 1.0E-03 1.0E-04 1.9E-05 3.5E-06
ACENAPHTHYLENE 1.6E-04 1.6E-05 2.9E-05 5.4E-06 4.5E-02 4.5E-03 9.0E-04 1.6E-04
ANTHRACENE 6.5E-04 6.5E-05 1.2E-04 2.2E-05 2.3E-02 2.3E-03 4.4E-04 8.1E-05
BENZO(A)ANTHRACENE 3.5E-03 3.5E-04 3.4E-02 5.4E-04 3.4E-01 3.4E-02 6.7E-01 1.1E-02
BENZO(A)PYRENE 6.7E-03 6.7E-04 8.9E-02 1.4E-03 3.9E-01 3.9E-02 7.5E-01 1.2E-02
BENZO(B)FLUORANTHENE 3.6E-03 3.6E-04 6.1E-02 9.8E-04 2.2E-01 2.2E-02 4.6E-01 7.3E-03
BENZO(G,H,I)PERYLENE 6.7E-03 6.7E-04 1.2E-01 2.0E-03 3.8E-01 3.8E-02 7.7E-01 1.2E-02
BENZO(K)FLUORANTHENE 4.5E-04 4.5E-05 6.4E-03 1.0E-04 4.5E-02 4.5E-03 9.1E-02 1.5E-03
CHRYSENE 4.3E-03 4.3E-04 4.0E-02 6.4E-04 5.9E-01 5.9E-02 1.2E+00 1.9E-02
DIBENZO(A,H)ANTHRACENE 1.2E-03 1.2E-04 1.6E-02 2.5E-04 1.1E-01 1.1E-02 2.2E-01 3.5E-03
FLUORANTHENE 1.1E-03 1.1E-04 1.9E-04 3.5E-05 5.4E-02 5.4E-03 1.0E-03 1.9E-04
FLUORENE 8.5E-04 8.5E-05 1.8E-04 3.3E-05 1.6E-02 1.6E-03 3.3E-04 6.0E-05
INDENO(1,2,3-CD)PYRENE 5.1E-04 5.1E-05 6.6E-03 1.1E-04 6.3E-02 6.3E-03 1.3E-01 2.1E-03
NAPHTHALENE 7.0E-04 7.0E-05 1.5E-04 2.7E-05 2.7E-03 2.7E-04 5.2E-05 9.6E-06
PHENANTHRENE 5.7E-03 5.7E-04 1.1E-03 2.0E-04 9.4E-02 9.4E-03 1.8E-03 3.3E-04
PYRENE 1.4E-02 1.4E-03 2.7E-01 4.3E-03 3.1E-01 3.1E-02 6.2E-01 9.9E-03
Inorganics
ANTIMONY #VALUE! #VALUE! 2.1E-01 4.5E-03 #VALUE! #VALUE! 3.0E+00 6.4E-02
ARSENIC 8.1E-03 4.0E-03 4.8E-02 1.1E-02 1.4E-01 7.1E-02 1.1E-01 2.6E-02
COPPER 2.6E-02 3.0E-03 1.1E-01 7.3E-03 3.1E-01 3.6E-02 1.2E-01 8.0E-03
LEAD 9.3E-01 3.4E-02 6.9E-01 1.7E-02 2.4E+01 8.8E-01 3.7E+00 9.3E-02
ZINC 9.5E-03 3.6E-03 5.2E-02 1.3E-02 6.8E-01 2.6E-01 3.9E-01 9.9E-02

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 Robin Short-Tailed Shrew



TABLE 7-6.3.5

TERRESTRIAL FOOD CHAIN MODEL - AVERAGE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS - SURFACE SOIL

RUM POINT SKEET RANGE (RPSR) - UXO 16
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Semivolatile Organics
1-METHYLNAPHTHALENE 2.0E-04 2.0E-05 2.5E-05 4.6E-06 2.4E-03 2.4E-04 4.3E-05 7.9E-06
2-METHYLNAPHTHALENE 2.4E-04 2.4E-05 3.0E-05 5.5E-06 3.5E-03 3.5E-04 6.4E-05 1.2E-05
ACENAPHTHENE 2.3E-03 2.3E-04 2.9E-04 5.3E-05 5.1E-04 5.1E-05 9.1E-06 1.7E-06
ACENAPHTHYLENE 6.2E-05 6.2E-06 7.5E-06 1.4E-06 2.1E-02 2.1E-03 3.9E-04 7.1E-05
ANTHRACENE 1.3E-04 1.3E-05 1.5E-05 2.8E-06 4.3E-03 4.3E-04 7.7E-05 1.4E-05
BENZO(A)ANTHRACENE 3.7E-04 3.7E-05 3.5E-03 5.6E-05 5.0E-02 5.0E-03 9.4E-02 1.5E-03
BENZO(A)PYRENE 5.2E-04 5.2E-05 5.3E-03 8.5E-05 4.9E-02 4.9E-03 9.1E-02 1.5E-03
BENZO(B)FLUORANTHENE 3.5E-04 3.5E-05 4.1E-03 6.6E-05 3.2E-02 3.2E-03 6.1E-02 9.7E-04
BENZO(G,H,I)PERYLENE 4.3E-04 4.3E-05 5.0E-03 8.0E-05 4.6E-02 4.6E-03 8.8E-02 1.4E-03
BENZO(K)FLUORANTHENE 4.6E-05 4.6E-06 5.1E-04 8.1E-06 6.3E-03 6.3E-04 1.2E-02 1.9E-04
CHRYSENE 4.4E-04 4.4E-05 4.0E-03 6.4E-05 8.9E-02 8.9E-03 1.7E-01 2.7E-03
DIBENZO(A,H)ANTHRACENE 8.4E-05 8.4E-06 8.5E-04 1.4E-05 1.3E-02 1.3E-03 2.5E-02 4.0E-04
FLUORANTHENE 1.6E-04 1.6E-05 1.8E-05 3.4E-06 1.1E-02 1.1E-03 2.0E-04 3.7E-05
FLUORENE 1.0E-03 1.0E-04 1.3E-04 2.4E-05 8.2E-03 8.2E-04 1.5E-04 2.8E-05
INDENO(1,2,3-CD)PYRENE 5.0E-05 5.0E-06 4.8E-04 7.7E-06 1.1E-02 1.1E-03 2.1E-02 3.3E-04
NAPHTHALENE 3.7E-04 3.7E-05 4.7E-05 8.6E-06 1.7E-03 1.7E-04 3.1E-05 5.7E-06
PHENANTHRENE 1.2E-03 1.2E-04 1.5E-04 2.8E-05 1.3E-02 1.3E-03 2.3E-04 4.3E-05
PYRENE 1.6E-03 1.6E-04 2.0E-02 3.3E-04 4.7E-02 4.7E-03 9.0E-02 1.4E-03
Inorganics
ANTIMONY #VALUE! #VALUE! 1.9E-02 4.1E-04 #VALUE! #VALUE! 6.7E-01 1.4E-02
ARSENIC 1.5E-03 7.6E-04 7.0E-03 1.6E-03 4.7E-02 2.3E-02 4.7E-02 1.1E-02
COPPER 1.3E-02 1.5E-03 3.6E-02 2.4E-03 1.3E-01 1.5E-02 5.2E-02 3.5E-03
LEAD 6.3E-02 2.3E-03 4.6E-02 1.2E-03 3.3E+00 1.2E-01 6.0E-01 1.5E-02
ZINC 5.1E-03 2.0E-03 1.8E-02 4.5E-03 5.4E-01 2.1E-01 2.8E-01 7.2E-02

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 Robin Short-Tailed Shrew



APPENDIX F

CHEMICAL CONCENTRATIONS IN SURFACE SOIL AND TISSUE - COMPOSITE SOIL
ROACH ROAD RIFLE RANGE (RRRR) - UXO 25

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Surface Soil Concentrations (mg/kg) Surface Water Concentrations (mg/L)

Conservative Average Conservative Average

Inorganics
ANTIMONY 1.00E-01 1.00E-01 1.00E-01 1.00E-01 0.00E+00 0.00E+00 1.00E+00 1.00E+00 1.00E-01 1.00E-01 1.14E-02 1.02E-02 4.55E-03 4.55E-03
ARSENIC 4.30E+00 4.30E+00 4.30E+00 4.30E+00 0.00E+00 0.00E+00 Regression from Eco SSL 6.76E-01 6.76E-01 Regression from Eco SSL 1.61E-01 1.61E-01
COPPER 8.50E+00 8.50E+00 8.50E+00 8.50E+00 0.00E+00 0.00E+00 5.15E-01 5.15E-01 4.38E+00 4.38E+00 Regression from Eco SSL 4.53E+00 4.53E+00
LEAD 9.40E+00 9.40E+00 9.40E+00 9.40E+00 0.00E+00 0.00E+00 Regression from Eco SSL 4.90E+00 4.90E+00 Regression from Eco SSL 9.31E-01 9.31E-01
TIN 1.60E+00 1.60E+00 1.60E+00 1.60E+00 0.00E+00 0.00E+00 1.00E+00 1.00E+00 1.60E+00 1.60E+00 1.00E+00 1.00E+00 1.60E+00 1.60E+00
ZINC 3.02E+01 3.02E+01 3.02E+01 3.02E+01 0.00E+00 0.00E+00 Regression from Eco SSL 2.62E+02 2.62E+02 Regression from Eco SSL 3.19E+01 3.19E+01

1 - If the average of all value is the greater than the maximum detection, the average of the positive detections was used as the average value.

Plant Concentrations 
(mg/kg)

Maximum Detection Average Maximum 
Detection Average

Earthworm Concentrations (mg/kg) Plant Bioaccumulation Factors

Average (1)

Earthworm Bioaccumulation Factors
Average of Positive 

DetectionsChemical Maximum 
Detection Average All Maximum Detection

Average 
Concentration(1)



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAEL

VOLATILES
1,1,1-Trichloroethane 1000 1000 NV NV
1,1,2,2-Tetrachloroethane 76 108 NV NV
1,1,2-Trichloroethane 0.39 4.4 NV NV
1,1-Dichloroethane 475 4750 NV NV
1,1-Dichloroethene 30 300 NV NV
1,2,4-Trichlorobenzene 1.48 14.8 NV NV
1,2-Dichlorobenzene 120 1200 NV NV
1,2-Dichloroethane 50 500 17.2 34.4
1,2-Dichloroethene (total) 45.2 452 NV NV
1,4-Dichlorobenzene 30 300 NV NV
2-Butanone 1771 4571 NV NV
2-Hexanone NV NV NV NV
4-Methyl-2-pentanone NV NV NV NV
Acetone 10 50 20089 200890
Benzene 26.36 263.6 NV NV
Bromodichloromethane 1.79 17.9 NV NV
Carbon Disulfide 12.6 25.6 NV NV
Carbon Tetrachloride 16 160 NV NV
Chlorobenzene 2.725 5.45 NV NV
Chloroform 15 41 NV NV
Chloromethane NV NV NV NV
cis-1,2-Dichloroethene 45.2 452 NV NV
Dichlorodifluoromethane 2310 23100 NV NV
Ethylbenzene 9.71 29.1 NV NV
Isopropylbenzene 11 33.1 NV NV
m,p-Xylene 2.06 2.58 107 1070
Methyl acetate NV NV NV NV

X l 2 06 2 58 107 1070

PARAMETER

o-Xylene 2.06 2.58 107 1070
Methylene Chloride 5.85 50 NV NV
Styrene 20 40 NV NV
Tetrachloroethene 1.4 7 NV NV
Toluene 26 260 NV NV
Trichloroethene 0.7 7 NV NV
Trichlorofluoromethane 34.9 349 NV NV
Vinyl chloride 17 1.7 NV NV
Xylenes, Total 2.06 2.58 107 1070
SEMIVOLATILES
1,1'-Biphenyl 5 25 NV NV
2,2'-Oxybis(1-chloropropane) NV NV NV NV
2,3,4,6-Tetrachlorophenol 2.5 10 NV NV
2,4,5-Trichlorophenol 10 30 NV NV
2,4,6-Trichlorophenol 0.42 4.2 NV NV
2,4-Dimethylphenol 5 25 NV NV
1-Methylnaphthalene 65.6 356 2 20
2-Methylnaphthalene 65.6 356 2 20
2-Methylphenol 5 15 NV NV
3-Nitroaniline NV NV NV NV
4-Chloroaniline 1.25 12.5 NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Chloro-3-methylphenol NV NV NV NV
4-Methylphenol NV NV NV NV
4-Nitroaniline NV NV NV NV
4-Nitrophenol NV NV NV NV
7,12-Dimethylbenz(a)anthracene NV NV 2 20
Acenaphthene 65.6 356 2 20
Acenaphthylene 65.6 356 2 20
Anthracene 65.6 356 2 20
Benzaldehyde 20 40 NV NV
Benzo(a)anthracene 0.615 38.4 2 20
Benzo(a)pyrene 0.615 38.4 2 20



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

Benzo(b)fluoranthene 0.615 38.4 2 20
Benzo(g,h,i)perylene 0.615 38.4 2 20
Benzo(k)fluoranthene 0.615 38.4 2 20
Bis(2-Ethylhexyl)phthalate 18.3 183 1.11 11.1
Butyl benzyl phthalate 15.9 47 NV NV
Caprolactam 50 500 NV NV
Carbazole 1 10 2 20
Chrysene 0.615 38.4 2 20
Dibenzo(a,h)anthracene 0.615 38.4 2 20
Dibenzofuran NV NV 2 20
1,4-Dichlorobenzene 30 300 NV NV
Diethylphthalate 4583 45830 NV NV
Di-n-butyl phthalate 550 1833 0.111 1.11
Di-n-octyl phthalate NV NV NV NV
Fluoranthene 65.6 356 2 20
Fluorene 65.6 356 2 20
Hexachloroethane 0.1 1.5 NV NV
Indeno(1,2,3-cd)pyrene 0.615 38.4 2 20
Isophorone 15 179 NV NV
Naphthalene 65.6 356 2 20
n-Nitrosodiphenylamine NV NV NV NV
Pentachlorophenol 8.42 22.65 6.73 52.01
Phenanthrene 65.6 356 2 20
Phenol 6 12 NV NV
Pyrene 0.615 38.4 2 20
Perylene 0.615 38.4 2 20
HERBICIDES
Dinoseb 0.1 1 NV NV
2 4 D 1 5 NV NV2,4-D 1 5 NV NV
2,4,5-T 3 10 NV NV
PESTICIDES/PCBs
2,4'-DDD 0.147 5.56 0.227 2.7
2,4'-DDE 0.147 5.56 0.227 2.7
2,4'-DDT 0.147 5.56 0.227 2.7
4,4'-DDD 0.147 5.56 0.227 2.7
4,4'-DDE 0.147 5.56 0.227 2.7
4,4'-DDT 0.147 5.56 0.227 2.7
Aldrin 0.2 1 NV NV
Alpha-BHC 0.014 0.14 0.56 2.25
Alpha-Chlordane 4.58 9.16 2.14 10.7
Aroclor-1232 0.068 0.68 0.18 1.8
Aroclor-1242 0.069 0.69 0.41 4.1
Aroclor-1248 0.01 0.1 NV NV
Aroclor-1254 0.068 0.68 0.18 1.8
Aroclor-1260 0.068 0.68 0.18 1.8
Aroclor-1268 0.068 0.68 0.18 1.8
PCB-28 0.068 0.68 0.18 1.8
PCB-44 0.068 0.68 0.18 1.8
PCB-52 0.068 0.68 0.18 1.8



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

PCB-66 0.068 0.68 0.18 1.8
PCB-101 0.068 0.68 0.18 1.8
PCB-105 0.068 0.68 0.18 1.8
PCB-118 0.068 0.68 0.18 1.8
PCB-128 0.068 0.68 0.18 1.8
PCB-138 0.068 0.68 0.18 1.8
PCB-153 0.068 0.68 0.18 1.8
PCB-170 0.068 0.68 0.18 1.8
PCB-180 0.068 0.68 0.18 1.8
PCB-187 0.068 0.68 0.18 1.8
PCB-195 0.068 0.68 0.18 1.8
PCB-206 0.068 0.68 0.18 1.8
PCB-209 0.068 0.68 0.18 1.8
beta-BHC 0.4 2 0.56 2.25
delta-BHC 0.014 0.14 0.56 2.25
Dieldrin 0.015 1.27 0.0709 0.8
Endosulfan I 0.15 1.5 10 100
Endosulfan II 0.15 1.5 10 100
Endosulfan Sulfate 0.15 1.5 10 100
Endrin 0.092 0.92 0.01035 0.1035
Endrin Aldehyde 0.092 0.92 0.01 0.1
Endrin Ketone 0.092 0.92 0.01 0.1
Gamma-BHC (Lindane) 8 80 2 20
Gamma-Chlordane 4.58 9.16 2.14 10.7
Heptachlor 0.1 1 NV NV
Heptachlor Epoxide 0.1 1 NV NV
Methoxychlor 4 8 NV NV
Toxaphene 8 80 NV NV
T t l A l 0 068 0 68 0 18 1 8Total Aroclor 0.068 0.68 0.18 1.8
Total DDT 0.147 5.56 0.227 2.7
DIOXINS AND FURANS  (mg/kg)
1,2,3,4,6,7,8-HpCDD 0.0001 0.001 0.014 0.14
1,2,3,4,6,7,8-HpCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8,9-HPCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8-HXCDD 0.00001 0.0001 0.00028 0.0028
1,2,3,4,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,6,7,8-HxCDD 0.00001 0.0001 0.0014 0.014
1,2,3,6,7,8-HxCDF 0.00016 0.0016 0.00014 0.0014
1,2,3,7,8,9-HxCDD 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8,9-HxCDF 0.00001 0.0001 0.00014 0.0014
2,3,4,6,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8-PECDD 0.000001 0.00001 0.000014 0.00014
1,2,3,7,8-PECDF 0.00016 0.0016 0.00014 0.0014
2,3,4,7,8-PECDF 0.000016 0.00016 0.000014 0.00014
2,3,7,8-TCDD 0.000001 0.00001 0.000014 0.00014
2,3,7,8-TCDF 0.00001 0.0001 0.000014 0.00014
OCDD 0.01 0.1 0.14 1.4
OCDF 0.01 0.1 0.14 1.4
TOTAL HpCDD 0.0001 0.001 0.014 0.14



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

TOTAL HxCDD 0.00001 0.0001 0.00014 0.0014
TOTAL PeCDD 0.000001 0.00001 0.000014 0.00014
Total HpCDF 0.0001 0.001 0.0014 0.014
Total HxCDF 0.00001 0.0001 0.00014 0.0014
Total PeCDF 0.000002 0.00002 0.000014 0.00014
Total TCDD 0.000001 0.00001 0.000014 0.00014
Total TCDF 0.00001 0.0001 0.000014 0.00014
EXPLOSIVES  (mg/kg)
1,3 Dinitrobenzene 0.4 1.07 NV NV
1,3,5-Trinitrobenzene 2.68 13.31 NV NV
2,4-Dinitrotoluene 0.67 1.4 0.1 0.5
2,6-Dinitrotoluene 0.7 7 NV NV
2,4,6-Trinitrotoluene 1.6 16 0.7 17.8
2-Amino-4,6-dinitrotoluene NV NV NV NV
2-Nitrotoluene 20 200 NV NV
3-Nitrotoluene 20 200 NV NV
4-Amino-2,6-dinitrotoluene NV NV NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Nitrotoluene 20 200 NV NV
Ammonia NV NV NV NV
HMX 3 7.5 NV NV
Nitrobenzene (exp) NV NV NV NV
Nitroglycerin 3 32 NV NV
RDX 7 35 NV NV
Tetryl 1.3 6.2 NV NV
INORGANICS
Aluminum 1.93 19.3 109.7 1097
Antimony 0.059 2.76 NV NV
Arsenic 1.04 4.55 2.24 4.51
Barium 51.8 82.7 20.8 41.7
Beryllium 0.532 0.673 NV NV
Cadmium 0.77 6.9 1.47 6.35
Chromium 2.40 58.17 2.66 15.63
Hexavalent Chromium 5.66 38.37 NV NV
Cobalt 7.33 18.90 7.61 18.34
Copper 5.6 82.7 4.05 34.87
Cyanide 68.7 687 NV NV
Iron 50 500 100 1000
Lead 4.7 186.4 1.63 44.63
Manganese 51.5 145.67 179 376.6
Mercury 0.032 0.16 0.0064 0.064
Nickel 1.70 14.77 6.71 18.57
Selenium 0.143 0.661 0.29 0.819



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

Volatile Organics 
1,1,1-Trichloroethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
2-Butanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Methyl-2-pentanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Acetone 5.20E+00 5.20E+00 1.00E+00 1.00E+00
Carbon Disulfide 2.00E+00 2.00E+00 1.00E+00 1.00E+00
Chlorobenzene 9.00E-01 9.00E-01 1.00E+00 1.00E+00
Ethylbenzene 6.10E-01 6.10E-01 1.00E+00 1.00E+00
Isopropylbenzene 1.00E+00 1.00E+00 1.00E+00 1.00E+00
M,p-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Methyl Acetate 2.99E+01 2.99E+01 1.00E+00 1.00E+00
Methylene Chloride 6.70E+00 6.70E+00 1.00E+00 1.00E+00
O-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Tetrachloroethene 1.20E+00 1.20E+00 1.00E+00 1.00E+00
Toluene 1.03E+00 1.03E+00 1.00E+00 1.00E+00
Total Xylenes 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Trichloroethene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
Trichlorofluoromethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
Semivolatile Organics
1,1'-Biphenyl 1.59E-01 1.59E-01 1.00E+00 1.00E+00
1,2-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
1,4-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
2,2'-Oxybis(1-Chloropropane) ??? ??? 1.00E+00 1.00E+00
2,3,4,6-Tetrachlorophenol 1.59E-01 1.59E-01 1.00E+00 1.00E+00
2,4-D ??? ???
2-Methylnaphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
2-Methylphenol ??? ??? 1.00E+00 1.00E+00
3-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Chloro-3-Methylphenol ??? ??? 1.00E+00 1.00E+00
4-Chloroaniline 9.03E-01 9.03E-01 1.00E+00 1.00E+00
4-Methylphenol 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitrophenol 3.00E+00 3.00E+00 1.00E+00 1.00E+00
2,4,5-Trichlorophenol 2.40E-01 2.40E-01 1.00E+00 1.00E+00
2,4,6-Trichlorophenol 2.70E-01 2.70E-01 1.00E+00 1.00E+00
2,4,5-T ??? ??? ??? ???
Acenaphthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Acenaphthylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzaldehyde 1.76E+00 1.76E+00 1.00E+00 1.00E+00
Benzo(a)anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(a)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(b)fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(g,h,i)perylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(k)Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Bis(2-ethylhexyl)phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Butyl benzyl Phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Caprolactam 4.90E+01 4.90E+01 1.00E+00 1.00E+00
Carbazole 2.40E-01 2.40E-01 Eco-SSL Eco-SSL
Chrysene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Dibenzo(a,h)Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL( , )
Dibenzofuran 1.50E-01 1.50E-01 Eco-SSL Eco-SSL
Diethylphthalate 1.30E+00 1.30E+00 1.00E+00 1.00E+00
Di-n-butyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Di-n-octyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Dinoseb ??? ??? ??? ???
Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Fluorene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexachloroethane 2.10E-01 2.10E-01 1.00E+00 1.00E+00
Indeno(1,2,3-cd)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Isophorone 3.92E+00 3.92E+00 1.00E+00 1.00E+00
N-Nitrosodiphenylamine 6.05E-01 6.05E-01 1.00E+00 1.00E+00
Naphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pentachlorophenol 1.40E-02 1.40E-02 1.00E+00 1.00E+00
Phenanthrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Phenol 5.10E+00 5.10E+00 1.00E+00 1.00E+00
Pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pesticides/ PCBs
4,4'-DDD Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDE Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Aldrin 6.90E-01 6.90E-01 3.30E+00 3.30E+00
Alpha-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Aroclor-1232 5.30E-01 5.30E-01 1.59E+01 6.67E+00
Aroclor-1242 1.60E-01 1.60E-01 1.59E+01 6.67E+00
Aroclor-1248 1.60E-02 1.60E-02 1.59E+01 6.67E+00
Aroclor-1254 1.30E-02 1.30E-02 1.59E+01 6.67E+00
Aroclor-1260 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Aroclor-1268 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Dieldrin 8.20E-02 8.20E-02 6.64E+00 6.64E+00
Gamma-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Heptachlor 1.20E-01 1.20E-01 1.00E+01 1.00E+01
Endosulfan I 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan II 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan Sulfate 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endrin 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Aldehyde 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Ketone 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Heptachlor Epoxide 2.80E-02 2.80E-02 3.00E+00 3.00E+00
Methoxychlor 1.10E-01 1.10E-01 1.00E+00 1.00E+00
alpha-BHC 2.10E-01 2.10E-01 5.00E+00 5.00E+00



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

beta-BHC 1.80E-01 1.80E-01 5.00E+00 5.00E+00
delta-BHC 9.00E-01 9.00E-01 5.00E+00 5.00E+00
gamma-BHC (Lindane) 2.70E-01 2.70E-01 5.00E+00 5.00E+00
Toxaphene 6.20E-02 6.20E-02 1.00E+00 1.00E+00
Total Aroclor 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Total DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Explosives
2,4,6-Trinitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
2-Nitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
1,3,5-Trinitrobenzene 7.70E+00 7.70E+00 1.00E+00 1.00E+00
4-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
RDX 4.60E-01 4.60E-01 1.00E+00 1.00E+00
4-Amino-2,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
HMX 1.70E+01 1.70E+01 1.00E+00 1.00E+00
Nitrobenzene (exp) 3.40E+00 3.40E+00 1.00E+00 1.00E+00
1,3 Dinitrobenzene 4.50E+00 4.50E+00 1.00E+00 1.00E+00
2-Amino-4,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
Tetryl ??? ??? 1.00E+00 1.00E+00
3-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
2,4-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
2,6-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
Dioxins
1,2,3,4,6,7,8-HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,6,7,8-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8,9-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HxCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8-PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
1,2,3,7,8-Pecdf 4.40E-03 4.40E-03 2.22E+01 1.10E+01
2,3,4,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
2,3,4,7,8-PECDF 3.70E-03 3.70E-03 2.22E+01 1.10E+01
2,3,7,8-TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ HALFND 4.30E-03 4.30E-03 2.22E+01 1.10E+01
2,3,7,8-TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDD ??? ??? 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDF ??? ??? 2.22E+01 1.10E+01
TOTAL HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
Total HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total PECDF 4.40E-03 4.40E-03 2.22E+01 1.10E+01
Total TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
Total TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
Inorganics
Aluminum 5.00E-03 2.87E-03 1.18E-01 4.30E-02
Antimony 1.14E-02 1.02E-02 1.00E+00 1.00E+00
Arsenic Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Barium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Beryllium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cadmium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cobalt Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Copper Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexavalent Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cyanide 1.80E+00 1.00E+00 1.00E+00 1.00E+00
Iron 1.00E-02 4.25E-03 7.80E-02 3.60E-02
Lead Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Manganese Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Mercury 5.00E+00 6.52E-01 ORNL Reg. ORNL Reg.
Nickel Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Selenium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Silver Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Thallium 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Tin 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Vanadium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Zinc Eco-SSL Eco-SSL Eco-SSL Eco-SSL

Notes:
BAF - Bioaccumulation Factor
BSAF - Biota Sediment Accumulation Factor
1 - ORNL (2001) for organics; only one value is available for conservative and average exposures
2 - Sample et al., (1997) for inorganics; conservative value is 90th percentile; average value is median v
3 - ORNL (September, 1998) for all chemicals; conservative value is 90th percentile; average value is m
4 - U.S. EPA, September 1997; only one value is available for conservative and average exposures. Va
5 - Conservative and average refers to the exposure scenarios for which the uptake factors are used
6 - Where "Eco-SSL" is given, values were calculated using equations from USEPA (2005), Attachment
     Tables 4a (for inorganics) and 4b (for organics).

Default value of 1 is assigned to parameters without uptake factors



TABLE X-X

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Conservative Inputs Average Inputs
Values Units Values Units

Bobwhite Quail
Body Weight = BW 1.540E-01 kg 1.751E-01 kg
Food Ingestion Rate = If 2.442E-03 kg/day 2.042E-03 kg/day
Water Ingestion Rate = Iw 2.276E-02 L/day 1.926E-02 L/day
Soil Ingestion Rate = Is 3.395E-04 kg/day 1.246E-04 kg/day
Home Range = HR 1.880E+01 acres
Meadow Vole
Body Weight = BW 1.700E-02 kg 3.580E-02 kg
Food Ingestion Rate = If 1.878E-03 kg/day 1.744E-03 kg/day
Water Ingestion Rate = Iw 7.513E-03 L/day 6.261E-03 L/day
Soil Ingestion Rate = Is 6.010E-05 kg/day 2.093E-05 kg/day
Home Range = HR 6.590E-02 acres
American Robin
Body Weight = BW 7.73E-02 kg 8.04E-02 kg
Food Ingestion Rate = If 1.25E-02 kg/day 1.19E-02 kg/day
Water Ingestion Rate = Iw 1.21E-02 L/day 1.13E-02 L/day
Soil Ingestion Rate - Is 2.046E-03 kg/day 7.601E-04 kg/day
Home Range = HR 6.095E-01 acres
Short-Tailed Shrew
Body Weight = BW 1.500E-02 kg 1.610E-02 kg
Food Ingestion Rate = If 1.600E-03 kg/day 1.433E-03 kg/day
Water Ingestion Rate = Iw 4.280E-03 L/day 3.600E-03 L/day
Soil Ingestion Rate - Is 4.801E-05 kg/day 1.289E-05 kg/day
Home Range = HR 9.699E-01 acres
Mink
Body Weight = BW 5.500E-01 kg 1.103E+00 kg
Food Ingestion Rate = If 6.067E-02 kg/day 4.504E-02 kg/day
Water Ingestion Rate = Iw 1.213E-01 L/day 7.308E-02 L/day
Sediment Ingestion Rate = Is 5.703E-03 kg/day 4.234E-03 kg/day
Home Range = HR 1.558E+03 acres
Green Heron
Body Weight = BW 2.00E-01 kg 2.12E-01 kg
Food Ingestion Rate = If 3.10E-02 kg/day 3.00E-02 kg/day
Water Ingestion Rate = Iw 2.20E-02 L/day 2.10E-02 L/day
Sediment Ingestion Rate = Is 1.600E-03 kg/day 1.500E-03 kg/day
Home Range = HR 1 000E+01 km-radius

Assume 100% on site

Assume 100% on site

Species/Exposure Inputs

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site

Home Range = HR 1.000E+01 km-radius

Notes:
The exposure factors were derived as presented in Appendix I.

The soil/sediment ingestion rates were calculated by multiplying the food ingestion rates
     by the following incidental soil/sediment ingestion rates:

Conservative Average Source
Bobwhite quail 13.90% 6.10% 1, 2
Meadow Vole 3.20% 1.20% 1
American Robin 16.40% 6.40% 1,4
Short-tailed Shrew 3% 0.90% 1
Mink 9.4% 9.4% 3, 5
Green Heron 5% 5% 6

1 - USEPA (U.S. Environmental Protection Agency), 2005. Ecological Soil Screening Level Guidance, 
     Office of Emergency and Remedial Response. February.
2 - Based on the mourning dove.
3 - Beyer, N., E. Connor, and S. Gerould.  1994.  Estimates of Soil Ingestion by Wildlife.   
     Journal of Wildlife Management 58(2) pp. 375-382.
4 - Based on the American woodcock
5 - Based on the raccoon
6 - Based on piscivorous birds

Assume 100% on site



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.00E-01 0.00E+00 4.55E-03 3.54E-04 0.00E+00 5.03E-04 8.56E-04 5.90E-02 2.76E+00 1.45E-02 3.10E-04
ARSENIC 4.30E+00 0.00E+00 1.61E-01 1.52E-02 0.00E+00 1.78E-02 3.30E-02 1.04E+00 4.55E+00 3.18E-02 7.26E-03
COPPER 8.50E+00 0.00E+00 4.53E+00 3.01E-02 0.00E+00 5.01E-01 5.31E-01 5.60E+00 8.27E+01 9.48E-02 6.42E-03
LEAD 9.40E+00 0.00E+00 9.31E-01 3.32E-02 0.00E+00 1.03E-01 1.36E-01 4.70E+00 1.86E+02 2.90E-02 7.30E-04
TIN 1.60E+00 0.00E+00 1.60E+00 5.66E-03 0.00E+00 1.77E-01 1.82E-01 2.34E+01 3.50E+01 7.80E-03 5.21E-03
ZINC 3.02E+01 0.00E+00 3.19E+01 1.07E-01 0.00E+00 3.53E+00 3.63E+00 7.54E+01 2.98E+02 4.82E-02 1.22E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.70E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.88E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 7.51E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 6.01E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

APPENDIX F

MEADOW VOLE - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.00E-01 0.00E+00 4.55E-03 5.85E-05 0.00E+00 2.22E-04 2.80E-04 5.90E-02 2.76E+00 4.75E-03 1.01E-04
ARSENIC 4.30E+00 0.00E+00 1.61E-01 2.51E-03 0.00E+00 7.86E-03 1.04E-02 1.04E+00 4.55E+00 9.97E-03 2.28E-03
COPPER 8.50E+00 0.00E+00 4.53E+00 4.97E-03 0.00E+00 2.21E-01 2.26E-01 5.60E+00 8.27E+01 4.03E-02 2.73E-03
LEAD 9.40E+00 0.00E+00 9.31E-01 5.50E-03 0.00E+00 4.54E-02 5.09E-02 4.70E+00 1.86E+02 1.08E-02 2.73E-04
TIN 1.60E+00 0.00E+00 1.60E+00 9.35E-04 0.00E+00 7.79E-02 7.89E-02 2.34E+01 3.50E+01 3.37E-03 2.25E-03
ZINC 3.02E+01 0.00E+00 3.19E+01 1.77E-02 0.00E+00 1.55E+00 1.57E+00 7.54E+01 2.98E+02 2.09E-02 5.28E-03

Body Weight = (BW) 3.58E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.74E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 6.26E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.09E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 6.59E-02 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

MEADOW VOLE - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.00E-01 0.00E+00 4.55E-03 2.20E-04 0.00E+00 7.22E-05 2.93E-04 NV NV #VALUE! #VALUE!
ARSENIC 4.30E+00 0.00E+00 1.61E-01 9.48E-03 0.00E+00 2.56E-03 1.20E-02 2.24E+00 4.51E+00 5.4E-03 2.7E-03
COPPER 8.50E+00 0.00E+00 4.53E+00 1.87E-02 0.00E+00 7.19E-02 9.06E-02 4.05E+00 3.49E+01 2.2E-02 2.6E-03
LEAD 9.40E+00 0.00E+00 9.31E-01 2.07E-02 0.00E+00 1.48E-02 3.55E-02 1.63E+00 4.46E+01 2.2E-02 8.0E-04
TIN 1.60E+00 0.00E+00 1.60E+00 3.53E-03 0.00E+00 2.54E-02 2.89E-02 6.76E+00 1.69E+01 4.3E-03 1.7E-03
ZINC 3.02E+01 0.00E+00 3.19E+01 6.66E-02 0.00E+00 5.06E-01 5.73E-01 6.61E+01 1.71E+02 8.7E-03 3.3E-03

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.54E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.44E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 2.28E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 3.40E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

BOBWHITE QUAIL - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.00E-01 0.00E+00 4.55E-03 7.11E-05 0.00E+00 5.31E-05 1.24E-04 NV NV #VALUE! #VALUE!
ARSENIC 4.30E+00 0.00E+00 1.61E-01 3.06E-03 0.00E+00 1.88E-03 4.94E-03 2.24E+00 4.51E+00 2.2E-03 1.1E-03
COPPER 8.50E+00 0.00E+00 4.53E+00 6.05E-03 0.00E+00 5.29E-02 5.89E-02 4.05E+00 3.49E+01 1.5E-02 1.7E-03
LEAD 9.40E+00 0.00E+00 9.31E-01 6.69E-03 0.00E+00 1.09E-02 1.75E-02 1.63E+00 4.46E+01 1.1E-02 3.9E-04
TIN 1.60E+00 0.00E+00 1.60E+00 1.14E-03 0.00E+00 1.87E-02 1.98E-02 6.76E+00 1.69E+01 2.9E-03 1.2E-03
ZINC 3.02E+01 0.00E+00 3.19E+01 2.15E-02 0.00E+00 3.72E-01 3.94E-01 6.61E+01 1.71E+02 6.0E-03 2.3E-03

Body Weight = (BW) 1.75E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.04E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.93E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.25E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 1.88E+01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

BOBWHITE QUAIL - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.00E-01 0.00E+00 1.00E-01 3.20E-04 0.00E+00 1.07E-02 1.10E-02 5.90E-02 2.76E+00 1.9E-01 4.0E-03
ARSENIC 4.30E+00 0.00E+00 6.76E-01 1.38E-02 0.00E+00 7.21E-02 8.59E-02 1.04E+00 4.55E+00 8.3E-02 1.9E-02
COPPER 8.50E+00 0.00E+00 4.38E+00 2.72E-02 0.00E+00 4.67E-01 4.94E-01 5.60E+00 8.27E+01 8.8E-02 6.0E-03
LEAD 9.40E+00 0.00E+00 4.90E+00 3.01E-02 0.00E+00 5.23E-01 5.53E-01 4.70E+00 1.86E+02 1.2E-01 3.0E-03
TIN 1.60E+00 0.00E+00 1.60E+00 5.12E-03 0.00E+00 1.71E-01 1.76E-01 2.34E+01 3.50E+01 7.5E-03 5.0E-03
ZINC 3.02E+01 0.00E+00 2.62E+02 9.67E-02 0.00E+00 2.79E+01 2.80E+01 7.54E+01 2.98E+02 3.7E-01 9.4E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.50E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.60E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 4.28E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 4.80E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

SHORT-TAILED SHREW - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.00E-01 0.00E+00 1.00E-01 8.01E-05 0.00E+00 8.90E-03 8.98E-03 5.90E-02 2.76E+00 1.5E-01 3.3E-03
ARSENIC 4.30E+00 0.00E+00 6.76E-01 3.44E-03 0.00E+00 6.02E-02 6.36E-02 1.04E+00 4.55E+00 6.1E-02 1.4E-02
COPPER 8.50E+00 0.00E+00 4.38E+00 6.81E-03 0.00E+00 3.90E-01 3.96E-01 5.60E+00 8.27E+01 7.1E-02 4.8E-03
LEAD 9.40E+00 0.00E+00 4.90E+00 7.53E-03 0.00E+00 4.36E-01 4.44E-01 4.70E+00 1.86E+02 9.4E-02 2.4E-03
TIN 1.60E+00 0.00E+00 1.60E+00 1.28E-03 0.00E+00 1.42E-01 1.44E-01 2.34E+01 3.50E+01 6.1E-03 4.1E-03
ZINC 3.02E+01 0.00E+00 2.62E+02 2.42E-02 0.00E+00 2.33E+01 2.33E+01 7.54E+01 2.98E+02 3.1E-01 7.8E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.61E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.43E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 3.60E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.29E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 9.70E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

SHORT-TAILED SHREW - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.00E-01 0.00E+00 1.00E-01 2.65E-03 0.00E+00 1.61E-02 1.88E-02 NV NV #VALUE! #VALUE!
ARSENIC 4.30E+00 0.00E+00 6.76E-01 1.14E-01 0.00E+00 1.09E-01 2.23E-01 2.24E+00 4.51E+00 1.0E-01 4.9E-02
COPPER 8.50E+00 0.00E+00 4.38E+00 2.25E-01 0.00E+00 7.06E-01 9.31E-01 4.05E+00 3.49E+01 2.3E-01 2.7E-02
LEAD 9.40E+00 0.00E+00 4.90E+00 2.49E-01 0.00E+00 7.92E-01 1.04E+00 1.63E+00 4.46E+01 6.4E-01 2.3E-02
TIN 1.60E+00 0.00E+00 1.60E+00 4.23E-02 0.00E+00 2.58E-01 3.01E-01 6.76E+00 1.69E+01 4.4E-02 1.8E-02
ZINC 3.02E+01 0.00E+00 2.62E+02 7.99E-01 0.00E+00 4.22E+01 4.30E+01 6.61E+01 1.71E+02 6.5E-01 2.5E-01

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 7.73E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.25E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.21E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.05E-03 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

AMERICAN ROBIN - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.00E-01 0.00E+00 1.00E-01 9.45E-04 0.00E+00 1.48E-02 1.57E-02 NV NV #VALUE! #VALUE!
ARSENIC 4.30E+00 0.00E+00 6.76E-01 4.07E-02 0.00E+00 9.99E-02 1.41E-01 2.24E+00 4.51E+00 6.3E-02 3.1E-02
COPPER 8.50E+00 0.00E+00 4.38E+00 8.04E-02 0.00E+00 6.47E-01 7.27E-01 4.05E+00 3.49E+01 1.8E-01 2.1E-02
LEAD 9.40E+00 0.00E+00 4.90E+00 8.89E-02 0.00E+00 7.25E-01 8.13E-01 1.63E+00 4.46E+01 5.0E-01 1.8E-02
TIN 1.60E+00 0.00E+00 1.60E+00 1.51E-02 0.00E+00 2.36E-01 2.51E-01 6.76E+00 1.69E+01 3.7E-02 1.5E-02
ZINC 3.02E+01 0.00E+00 2.62E+02 2.86E-01 0.00E+00 3.86E+01 3.89E+01 6.61E+01 1.71E+02 5.9E-01 2.3E-01

Body Weight = (BW) 8.04E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.19E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.13E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 7.60E-04 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 6.10E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

AMERICAN ROBIN - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - COMPOSITE SOIL



TABLE 8-6.3.4

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS - COMPOSITE SOIL

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ANTIMONY #VALUE! #VALUE! 1.5E-02 3.1E-04 #VALUE! #VALUE! 1.9E-01 4.0E-03
ARSENIC 5.4E-03 2.7E-03 3.2E-02 7.3E-03 1.0E-01 4.9E-02 8.3E-02 1.9E-02
COPPER 2.2E-02 2.6E-03 9.5E-02 6.4E-03 2.3E-01 2.7E-02 8.8E-02 6.0E-03
LEAD 2.2E-02 8.0E-04 2.9E-02 7.3E-04 6.4E-01 2.3E-02 1.2E-01 3.0E-03
TIN 4.3E-03 1.7E-03 7.8E-03 5.2E-03 4.4E-02 1.8E-02 7.5E-03 5.0E-03
ZINC 8.7E-03 3.3E-03 4.8E-02 1.2E-02 6.5E-01 2.5E-01 3.7E-01 9.4E-02

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 Robin Short-Tailed Shrew



TABLE 8-6.3.6

TERRESTRIAL FOOD CHAIN MODEL - AVERAGE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS - COMPOSITE SOIL

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ANTIMONY #VALUE! #VALUE! 4.7E-03 1.0E-04 #VALUE! #VALUE! 1.5E-01 3.3E-03
ARSENIC 2.2E-03 1.1E-03 1.0E-02 2.3E-03 6.3E-02 3.1E-02 6.1E-02 1.4E-02
COPPER 1.5E-02 1.7E-03 4.0E-02 2.7E-03 1.8E-01 2.1E-02 7.1E-02 4.8E-03
LEAD 1.1E-02 3.9E-04 1.1E-02 2.7E-04 5.0E-01 1.8E-02 9.4E-02 2.4E-03
TIN 2.9E-03 1.2E-03 3.4E-03 2.3E-03 3.7E-02 1.5E-02 6.1E-03 4.1E-03
ZINC 6.0E-03 2.3E-03 2.1E-02 5.3E-03 5.9E-01 2.3E-01 3.1E-01 7.8E-02

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 Robin Short-Tailed Shrew



APPENDIX F

CHEMICAL CONCENTRATIONS IN SURFACE SOIL AND TISSUE - SURFACE SOIL
ROACH ROAD RIFLE RANGE (RRRR) - UXO 25

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Surface Soil Concentrations (mg/kg) Surface Water Concentrations (mg/L)

Conservative Average Conservative Average

Inorganics
ANTIMONY 1.22E+01 1.28E+00 1.58E+00 1.28E+00 0.00E+00 0.00E+00 1.00E+00 1.00E+00 1.22E+01 1.28E+00 1.14E-02 1.02E-02 4.12E-01 4.96E-02
ARSENIC 2.26E+01 4.42E+00 5.01E+00 4.42E+00 0.00E+00 0.00E+00 Regression from Eco SSL 2.18E+00 6.89E-01 Regression from Eco SSL 8.48E-01 1.66E-01
COPPER 3.70E+02 4.11E+01 4.11E+01 4.11E+01 0.00E+00 0.00E+00 5.15E-01 5.15E-01 1.91E+02 2.12E+01 Regression from Eco SSL 2.00E+01 8.43E+00
LEAD 3.45E+03 3.49E+02 3.49E+02 3.49E+02 0.00E+00 0.00E+00 Regression from Eco SSL 5.76E+02 9.07E+01 Regression from Eco SSL 2.56E+01 7.08E+00
ZINC 6.39E+01 3.39E+01 3.39E+01 3.39E+01 0.00E+00 0.00E+00 Regression from Eco SSL 3.34E+02 2.72E+02 Regression from Eco SSL 4.83E+01 3.40E+01

1 - If the average of all value is the greater than the maximum detection, the average of the positive detections was used as the average value.

Average (1)

Earthworm Bioaccumulation Factors
Average of Positive 

DetectionsChemical Maximum 
Detection Average All Maximum Detection

Average 
Concentration(1)

Plant Concentrations 
(mg/kg)

Maximum Detection Average Maximum 
Detection Average

Earthworm Concentrations (mg/kg) Plant Bioaccumulation Factors



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAEL

VOLATILES
1,1,1-Trichloroethane 1000 1000 NV NV
1,1,2,2-Tetrachloroethane 76 108 NV NV
1,1,2-Trichloroethane 0.39 4.4 NV NV
1,1-Dichloroethane 475 4750 NV NV
1,1-Dichloroethene 30 300 NV NV
1,2,4-Trichlorobenzene 1.48 14.8 NV NV
1,2-Dichlorobenzene 120 1200 NV NV
1,2-Dichloroethane 50 500 17.2 34.4
1,2-Dichloroethene (total) 45.2 452 NV NV
1,4-Dichlorobenzene 30 300 NV NV
2-Butanone 1771 4571 NV NV
2-Hexanone NV NV NV NV
4-Methyl-2-pentanone NV NV NV NV
Acetone 10 50 20089 200890
Benzene 26.36 263.6 NV NV
Bromodichloromethane 1.79 17.9 NV NV
Carbon Disulfide 12.6 25.6 NV NV
Carbon Tetrachloride 16 160 NV NV
Chlorobenzene 2.725 5.45 NV NV
Chloroform 15 41 NV NV
Chloromethane NV NV NV NV
cis-1,2-Dichloroethene 45.2 452 NV NV
Dichlorodifluoromethane 2310 23100 NV NV
Ethylbenzene 9.71 29.1 NV NV
Isopropylbenzene 11 33.1 NV NV
m,p-Xylene 2.06 2.58 107 1070
Methyl acetate NV NV NV NV

X l 2 06 2 58 107 1070

PARAMETER

o-Xylene 2.06 2.58 107 1070
Methylene Chloride 5.85 50 NV NV
Styrene 20 40 NV NV
Tetrachloroethene 1.4 7 NV NV
Toluene 26 260 NV NV
Trichloroethene 0.7 7 NV NV
Trichlorofluoromethane 34.9 349 NV NV
Vinyl chloride 17 1.7 NV NV
Xylenes, Total 2.06 2.58 107 1070
SEMIVOLATILES
1,1'-Biphenyl 5 25 NV NV
2,2'-Oxybis(1-chloropropane) NV NV NV NV
2,3,4,6-Tetrachlorophenol 2.5 10 NV NV
2,4,5-Trichlorophenol 10 30 NV NV
2,4,6-Trichlorophenol 0.42 4.2 NV NV
2,4-Dimethylphenol 5 25 NV NV
1-Methylnaphthalene 65.6 356 2 20
2-Methylnaphthalene 65.6 356 2 20
2-Methylphenol 5 15 NV NV
3-Nitroaniline NV NV NV NV
4-Chloroaniline 1.25 12.5 NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Chloro-3-methylphenol NV NV NV NV
4-Methylphenol NV NV NV NV
4-Nitroaniline NV NV NV NV
4-Nitrophenol NV NV NV NV
7,12-Dimethylbenz(a)anthracene NV NV 2 20
Acenaphthene 65.6 356 2 20
Acenaphthylene 65.6 356 2 20
Anthracene 65.6 356 2 20
Benzaldehyde 20 40 NV NV
Benzo(a)anthracene 0.615 38.4 2 20
Benzo(a)pyrene 0.615 38.4 2 20



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

Benzo(b)fluoranthene 0.615 38.4 2 20
Benzo(g,h,i)perylene 0.615 38.4 2 20
Benzo(k)fluoranthene 0.615 38.4 2 20
Bis(2-Ethylhexyl)phthalate 18.3 183 1.11 11.1
Butyl benzyl phthalate 15.9 47 NV NV
Caprolactam 50 500 NV NV
Carbazole 1 10 2 20
Chrysene 0.615 38.4 2 20
Dibenzo(a,h)anthracene 0.615 38.4 2 20
Dibenzofuran NV NV 2 20
1,4-Dichlorobenzene 30 300 NV NV
Diethylphthalate 4583 45830 NV NV
Di-n-butyl phthalate 550 1833 0.111 1.11
Di-n-octyl phthalate NV NV NV NV
Fluoranthene 65.6 356 2 20
Fluorene 65.6 356 2 20
Hexachloroethane 0.1 1.5 NV NV
Indeno(1,2,3-cd)pyrene 0.615 38.4 2 20
Isophorone 15 179 NV NV
Naphthalene 65.6 356 2 20
n-Nitrosodiphenylamine NV NV NV NV
Pentachlorophenol 8.42 22.65 6.73 52.01
Phenanthrene 65.6 356 2 20
Phenol 6 12 NV NV
Pyrene 0.615 38.4 2 20
Perylene 0.615 38.4 2 20
HERBICIDES
Dinoseb 0.1 1 NV NV
2 4 D 1 5 NV NV2,4-D 1 5 NV NV
2,4,5-T 3 10 NV NV
PESTICIDES/PCBs
2,4'-DDD 0.147 5.56 0.227 2.7
2,4'-DDE 0.147 5.56 0.227 2.7
2,4'-DDT 0.147 5.56 0.227 2.7
4,4'-DDD 0.147 5.56 0.227 2.7
4,4'-DDE 0.147 5.56 0.227 2.7
4,4'-DDT 0.147 5.56 0.227 2.7
Aldrin 0.2 1 NV NV
Alpha-BHC 0.014 0.14 0.56 2.25
Alpha-Chlordane 4.58 9.16 2.14 10.7
Aroclor-1232 0.068 0.68 0.18 1.8
Aroclor-1242 0.069 0.69 0.41 4.1
Aroclor-1248 0.01 0.1 NV NV
Aroclor-1254 0.068 0.68 0.18 1.8
Aroclor-1260 0.068 0.68 0.18 1.8
Aroclor-1268 0.068 0.68 0.18 1.8
PCB-28 0.068 0.68 0.18 1.8
PCB-44 0.068 0.68 0.18 1.8
PCB-52 0.068 0.68 0.18 1.8



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

PCB-66 0.068 0.68 0.18 1.8
PCB-101 0.068 0.68 0.18 1.8
PCB-105 0.068 0.68 0.18 1.8
PCB-118 0.068 0.68 0.18 1.8
PCB-128 0.068 0.68 0.18 1.8
PCB-138 0.068 0.68 0.18 1.8
PCB-153 0.068 0.68 0.18 1.8
PCB-170 0.068 0.68 0.18 1.8
PCB-180 0.068 0.68 0.18 1.8
PCB-187 0.068 0.68 0.18 1.8
PCB-195 0.068 0.68 0.18 1.8
PCB-206 0.068 0.68 0.18 1.8
PCB-209 0.068 0.68 0.18 1.8
beta-BHC 0.4 2 0.56 2.25
delta-BHC 0.014 0.14 0.56 2.25
Dieldrin 0.015 1.27 0.0709 0.8
Endosulfan I 0.15 1.5 10 100
Endosulfan II 0.15 1.5 10 100
Endosulfan Sulfate 0.15 1.5 10 100
Endrin 0.092 0.92 0.01035 0.1035
Endrin Aldehyde 0.092 0.92 0.01 0.1
Endrin Ketone 0.092 0.92 0.01 0.1
Gamma-BHC (Lindane) 8 80 2 20
Gamma-Chlordane 4.58 9.16 2.14 10.7
Heptachlor 0.1 1 NV NV
Heptachlor Epoxide 0.1 1 NV NV
Methoxychlor 4 8 NV NV
Toxaphene 8 80 NV NV
T t l A l 0 068 0 68 0 18 1 8Total Aroclor 0.068 0.68 0.18 1.8
Total DDT 0.147 5.56 0.227 2.7
DIOXINS AND FURANS  (mg/kg)
1,2,3,4,6,7,8-HpCDD 0.0001 0.001 0.014 0.14
1,2,3,4,6,7,8-HpCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8,9-HPCDF 0.0001 0.001 0.0014 0.014
1,2,3,4,7,8-HXCDD 0.00001 0.0001 0.00028 0.0028
1,2,3,4,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,6,7,8-HxCDD 0.00001 0.0001 0.0014 0.014
1,2,3,6,7,8-HxCDF 0.00016 0.0016 0.00014 0.0014
1,2,3,7,8,9-HxCDD 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8,9-HxCDF 0.00001 0.0001 0.00014 0.0014
2,3,4,6,7,8-HxCDF 0.00001 0.0001 0.00014 0.0014
1,2,3,7,8-PECDD 0.000001 0.00001 0.000014 0.00014
1,2,3,7,8-PECDF 0.00016 0.0016 0.00014 0.0014
2,3,4,7,8-PECDF 0.000016 0.00016 0.000014 0.00014
2,3,7,8-TCDD 0.000001 0.00001 0.000014 0.00014
2,3,7,8-TCDF 0.00001 0.0001 0.000014 0.00014
OCDD 0.01 0.1 0.14 1.4
OCDF 0.01 0.1 0.14 1.4
TOTAL HpCDD 0.0001 0.001 0.014 0.14



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

TOTAL HxCDD 0.00001 0.0001 0.00014 0.0014
TOTAL PeCDD 0.000001 0.00001 0.000014 0.00014
Total HpCDF 0.0001 0.001 0.0014 0.014
Total HxCDF 0.00001 0.0001 0.00014 0.0014
Total PeCDF 0.000002 0.00002 0.000014 0.00014
Total TCDD 0.000001 0.00001 0.000014 0.00014
Total TCDF 0.00001 0.0001 0.000014 0.00014
EXPLOSIVES  (mg/kg)
1,3 Dinitrobenzene 0.4 1.07 NV NV
1,3,5-Trinitrobenzene 2.68 13.31 NV NV
2,4-Dinitrotoluene 0.67 1.4 0.1 0.5
2,6-Dinitrotoluene 0.7 7 NV NV
2,4,6-Trinitrotoluene 1.6 16 0.7 17.8
2-Amino-4,6-dinitrotoluene NV NV NV NV
2-Nitrotoluene 20 200 NV NV
3-Nitrotoluene 20 200 NV NV
4-Amino-2,6-dinitrotoluene NV NV NV NV



TABLE X-X
 

WILDLIFE TOXICITY REFERENCE VALUES
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

4-Nitrotoluene 20 200 NV NV
Ammonia NV NV NV NV
HMX 3 7.5 NV NV
Nitrobenzene (exp) NV NV NV NV
Nitroglycerin 3 32 NV NV
RDX 7 35 NV NV
Tetryl 1.3 6.2 NV NV
INORGANICS
Aluminum 1.93 19.3 109.7 1097
Antimony 0.059 2.76 NV NV
Arsenic 1.04 4.55 2.24 4.51
Barium 51.8 82.7 20.8 41.7
Beryllium 0.532 0.673 NV NV
Cadmium 0.77 6.9 1.47 6.35
Chromium 2.40 58.17 2.66 15.63
Hexavalent Chromium 5.66 38.37 NV NV
Cobalt 7.33 18.90 7.61 18.34
Copper 5.6 82.7 4.05 34.87
Cyanide 68.7 687 NV NV
Iron 50 500 100 1000
Lead 4.7 186.4 1.63 44.63
Manganese 51.5 145.67 179 376.6
Mercury 0.032 0.16 0.0064 0.064
Nickel 1.70 14.77 6.71 18.57
Selenium 0.143 0.661 0.29 0.819



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

Volatile Organics 
1,1,1-Trichloroethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
2-Butanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Methyl-2-pentanone 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Acetone 5.20E+00 5.20E+00 1.00E+00 1.00E+00
Carbon Disulfide 2.00E+00 2.00E+00 1.00E+00 1.00E+00
Chlorobenzene 9.00E-01 9.00E-01 1.00E+00 1.00E+00
Ethylbenzene 6.10E-01 6.10E-01 1.00E+00 1.00E+00
Isopropylbenzene 1.00E+00 1.00E+00 1.00E+00 1.00E+00
M,p-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Methyl Acetate 2.99E+01 2.99E+01 1.00E+00 1.00E+00
Methylene Chloride 6.70E+00 6.70E+00 1.00E+00 1.00E+00
O-xylene 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Tetrachloroethene 1.20E+00 1.20E+00 1.00E+00 1.00E+00
Toluene 1.03E+00 1.03E+00 1.00E+00 1.00E+00
Total Xylenes 4.60E+00 4.60E+00 1.00E+00 1.00E+00
Trichloroethene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
Trichlorofluoromethane 1.35E+00 1.35E+00 1.00E+00 1.00E+00
Semivolatile Organics
1,1'-Biphenyl 1.59E-01 1.59E-01 1.00E+00 1.00E+00
1,2-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
1,4-Dichlorobenzene 4.10E-01 4.10E-01 1.00E+00 1.00E+00
2,2'-Oxybis(1-Chloropropane) ??? ??? 1.00E+00 1.00E+00
2,3,4,6-Tetrachlorophenol 1.59E-01 1.59E-01 1.00E+00 1.00E+00
2,4-D ??? ???
2-Methylnaphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
2-Methylphenol ??? ??? 1.00E+00 1.00E+00
3-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Chloro-3-Methylphenol ??? ??? 1.00E+00 1.00E+00
4-Chloroaniline 9.03E-01 9.03E-01 1.00E+00 1.00E+00
4-Methylphenol 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitroaniline 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4-Nitrophenol 3.00E+00 3.00E+00 1.00E+00 1.00E+00
2,4,5-Trichlorophenol 2.40E-01 2.40E-01 1.00E+00 1.00E+00
2,4,6-Trichlorophenol 2.70E-01 2.70E-01 1.00E+00 1.00E+00
2,4,5-T ??? ??? ??? ???
Acenaphthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Acenaphthylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzaldehyde 1.76E+00 1.76E+00 1.00E+00 1.00E+00
Benzo(a)anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(a)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(b)fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(g,h,i)perylene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Benzo(k)Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Bis(2-ethylhexyl)phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Butyl benzyl Phthalate 5.50E-02 5.50E-02 1.00E+00 1.00E+00
Caprolactam 4.90E+01 4.90E+01 1.00E+00 1.00E+00
Carbazole 2.40E-01 2.40E-01 Eco-SSL Eco-SSL
Chrysene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Dibenzo(a,h)Anthracene Eco-SSL Eco-SSL Eco-SSL Eco-SSL( , )
Dibenzofuran 1.50E-01 1.50E-01 Eco-SSL Eco-SSL
Diethylphthalate 1.30E+00 1.30E+00 1.00E+00 1.00E+00
Di-n-butyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Di-n-octyl Phthalate 5.50E-01 5.50E-01 1.00E+00 1.00E+00
Dinoseb ??? ??? ??? ???
Fluoranthene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Fluorene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexachloroethane 2.10E-01 2.10E-01 1.00E+00 1.00E+00
Indeno(1,2,3-cd)pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Isophorone 3.92E+00 3.92E+00 1.00E+00 1.00E+00
N-Nitrosodiphenylamine 6.05E-01 6.05E-01 1.00E+00 1.00E+00
Naphthalene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pentachlorophenol 1.40E-02 1.40E-02 1.00E+00 1.00E+00
Phenanthrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Phenol 5.10E+00 5.10E+00 1.00E+00 1.00E+00
Pyrene Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Pesticides/ PCBs
4,4'-DDD Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDE Eco-SSL Eco-SSL Eco-SSL Eco-SSL
4,4'-DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Aldrin 6.90E-01 6.90E-01 3.30E+00 3.30E+00
Alpha-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Aroclor-1232 5.30E-01 5.30E-01 1.59E+01 6.67E+00
Aroclor-1242 1.60E-01 1.60E-01 1.59E+01 6.67E+00
Aroclor-1248 1.60E-02 1.60E-02 1.59E+01 6.67E+00
Aroclor-1254 1.30E-02 1.30E-02 1.59E+01 6.67E+00
Aroclor-1260 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Aroclor-1268 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Dieldrin 8.20E-02 8.20E-02 6.64E+00 6.64E+00
Gamma-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00
Heptachlor 1.20E-01 1.20E-01 1.00E+01 1.00E+01
Endosulfan I 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan II 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endosulfan Sulfate 3.30E-01 3.30E-01 1.00E+00 1.00E+00
Endrin 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Aldehyde 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Endrin Ketone 8.20E-02 8.20E-02 3.60E+00 3.60E+00
Heptachlor Epoxide 2.80E-02 2.80E-02 3.00E+00 3.00E+00
Methoxychlor 1.10E-01 1.10E-01 1.00E+00 1.00E+00
alpha-BHC 2.10E-01 2.10E-01 5.00E+00 5.00E+00



TABLE X-X

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, 

Plant BAFs(1,2,6) Earthworm BAFs(3,6)

Chemicals Conservative(5) Average(5) Conservative(5) Average(5)

beta-BHC 1.80E-01 1.80E-01 5.00E+00 5.00E+00
delta-BHC 9.00E-01 9.00E-01 5.00E+00 5.00E+00
gamma-BHC (Lindane) 2.70E-01 2.70E-01 5.00E+00 5.00E+00
Toxaphene 6.20E-02 6.20E-02 1.00E+00 1.00E+00
Total Aroclor 2.90E-03 2.90E-03 1.59E+01 6.67E+00
Total DDT Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Explosives
2,4,6-Trinitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
2-Nitrotoluene 1.80E+00 1.80E+00 1.00E+00 1.00E+00
1,3,5-Trinitrobenzene 7.70E+00 7.70E+00 1.00E+00 1.00E+00
4-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
RDX 4.60E-01 4.60E-01 1.00E+00 1.00E+00
4-Amino-2,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
HMX 1.70E+01 1.70E+01 1.00E+00 1.00E+00
Nitrobenzene (exp) 3.40E+00 3.40E+00 1.00E+00 1.00E+00
1,3 Dinitrobenzene 4.50E+00 4.50E+00 1.00E+00 1.00E+00
2-Amino-4,6-dinitrotoluene ??? ??? 1.00E+00 1.00E+00
Tetryl ??? ??? 1.00E+00 1.00E+00
3-Nitrotoluene 1.50E+00 1.50E+00 1.00E+00 1.00E+00
2,4-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
2,6-Dinitrotoluene 2.60E+00 2.60E+00 1.00E+00 1.00E+00
Dioxins
1,2,3,4,6,7,8-HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,6,7,8-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8,9-HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,4,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8,9-HxCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
1,2,3,7,8-PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
1,2,3,7,8-Pecdf 4.40E-03 4.40E-03 2.22E+01 1.10E+01
2,3,4,6,7,8-HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
2,3,4,7,8-PECDF 3.70E-03 3.70E-03 2.22E+01 1.10E+01
2,3,7,8-TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ HALFND 4.30E-03 4.30E-03 2.22E+01 1.10E+01
2,3,7,8-TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDD ??? ??? 2.22E+01 1.10E+01
1,2,3,4,6,7,8,9-OCDF ??? ??? 2.22E+01 1.10E+01
TOTAL HPCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL HXCDD 1.20E-03 1.20E-03 2.22E+01 1.10E+01
TOTAL PECDD 6.50E-03 6.50E-03 2.22E+01 1.10E+01
Total HPCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total HXCDF 1.20E-03 1.20E-03 2.22E+01 1.10E+01
Total PECDF 4.40E-03 4.40E-03 2.22E+01 1.10E+01
Total TCDD 4.30E-03 4.30E-03 2.22E+01 1.10E+01
Total TCDF 1.60E-02 1.60E-02 2.22E+01 1.10E+01
Inorganics
Aluminum 5.00E-03 2.87E-03 1.18E-01 4.30E-02
Antimony 1.14E-02 1.02E-02 1.00E+00 1.00E+00
Arsenic Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Barium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Beryllium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cadmium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cobalt Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Copper Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Hexavalent Chromium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Cyanide 1.80E+00 1.00E+00 1.00E+00 1.00E+00
Iron 1.00E-02 4.25E-03 7.80E-02 3.60E-02
Lead Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Manganese Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Mercury 5.00E+00 6.52E-01 ORNL Reg. ORNL Reg.
Nickel Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Selenium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Silver Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Thallium 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Tin 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Vanadium Eco-SSL Eco-SSL Eco-SSL Eco-SSL
Zinc Eco-SSL Eco-SSL Eco-SSL Eco-SSL

Notes:
BAF - Bioaccumulation Factor
BSAF - Biota Sediment Accumulation Factor
1 - ORNL (2001) for organics; only one value is available for conservative and average exposures
2 - Sample et al., (1997) for inorganics; conservative value is 90th percentile; average value is median v
3 - ORNL (September, 1998) for all chemicals; conservative value is 90th percentile; average value is m
4 - U.S. EPA, September 1997; only one value is available for conservative and average exposures. Va
5 - Conservative and average refers to the exposure scenarios for which the uptake factors are used
6 - Where "Eco-SSL" is given, values were calculated using equations from USEPA (2005), Attachment
     Tables 4a (for inorganics) and 4b (for organics).

Default value of 1 is assigned to parameters without uptake factors



TABLE X-X

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 
SITE 2 - ANTENNAE FIELD LANDFILL

NAS JRB WILLOW GROVE
WILLOW GROVE, PENNSYLVANIA

Conservative Inputs Average Inputs
Values Units Values Units

Bobwhite Quail
Body Weight = BW 1.540E-01 kg 1.751E-01 kg
Food Ingestion Rate = If 2.442E-03 kg/day 2.042E-03 kg/day
Water Ingestion Rate = Iw 2.276E-02 L/day 1.926E-02 L/day
Soil Ingestion Rate = Is 3.395E-04 kg/day 1.246E-04 kg/day
Home Range = HR 1.880E+01 acres
Meadow Vole
Body Weight = BW 1.700E-02 kg 3.580E-02 kg
Food Ingestion Rate = If 1.878E-03 kg/day 1.744E-03 kg/day
Water Ingestion Rate = Iw 7.513E-03 L/day 6.261E-03 L/day
Soil Ingestion Rate = Is 6.010E-05 kg/day 2.093E-05 kg/day
Home Range = HR 6.590E-02 acres
American Robin
Body Weight = BW 7.73E-02 kg 8.04E-02 kg
Food Ingestion Rate = If 1.25E-02 kg/day 1.19E-02 kg/day
Water Ingestion Rate = Iw 1.21E-02 L/day 1.13E-02 L/day
Soil Ingestion Rate - Is 2.046E-03 kg/day 7.601E-04 kg/day
Home Range = HR 6.095E-01 acres
Short-Tailed Shrew
Body Weight = BW 1.500E-02 kg 1.610E-02 kg
Food Ingestion Rate = If 1.600E-03 kg/day 1.433E-03 kg/day
Water Ingestion Rate = Iw 4.280E-03 L/day 3.600E-03 L/day
Soil Ingestion Rate - Is 4.801E-05 kg/day 1.289E-05 kg/day
Home Range = HR 9.699E-01 acres
Mink
Body Weight = BW 5.500E-01 kg 1.103E+00 kg
Food Ingestion Rate = If 6.067E-02 kg/day 4.504E-02 kg/day
Water Ingestion Rate = Iw 1.213E-01 L/day 7.308E-02 L/day
Sediment Ingestion Rate = Is 5.703E-03 kg/day 4.234E-03 kg/day
Home Range = HR 1.558E+03 acres
Green Heron
Body Weight = BW 2.00E-01 kg 2.12E-01 kg
Food Ingestion Rate = If 3.10E-02 kg/day 3.00E-02 kg/day
Water Ingestion Rate = Iw 2.20E-02 L/day 2.10E-02 L/day
Sediment Ingestion Rate = Is 1.600E-03 kg/day 1.500E-03 kg/day
Home Range = HR 1 000E+01 km-radius

Assume 100% on site

Assume 100% on site

Species/Exposure Inputs

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site

Home Range = HR 1.000E+01 km-radius

Notes:
The exposure factors were derived as presented in Appendix I.

The soil/sediment ingestion rates were calculated by multiplying the food ingestion rates
     by the following incidental soil/sediment ingestion rates:

Conservative Average Source
Bobwhite quail 13.90% 6.10% 1, 2
Meadow Vole 3.20% 1.20% 1
American Robin 16.40% 6.40% 1,4
Short-tailed Shrew 3% 0.90% 1
Mink 9.4% 9.4% 3, 5
Green Heron 5% 5% 6

1 - USEPA (U.S. Environmental Protection Agency), 2005. Ecological Soil Screening Level Guidance, 
     Office of Emergency and Remedial Response. February.
2 - Based on the mourning dove.
3 - Beyer, N., E. Connor, and S. Gerould.  1994.  Estimates of Soil Ingestion by Wildlife.   
     Journal of Wildlife Management 58(2) pp. 375-382.
4 - Based on the American woodcock
5 - Based on the raccoon
6 - Based on piscivorous birds

Assume 100% on site



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.22E+01 0.00E+00 4.12E-01 4.31E-02 0.00E+00 4.55E-02 8.87E-02 5.90E-02 2.76E+00 1.50E+00 3.21E-02
ARSENIC 2.26E+01 0.00E+00 8.48E-01 7.99E-02 0.00E+00 9.37E-02 1.74E-01 1.04E+00 4.55E+00 1.67E-01 3.82E-02
COPPER 3.70E+02 0.00E+00 2.00E+01 1.31E+00 0.00E+00 2.21E+00 3.52E+00 5.60E+00 8.27E+01 6.29E-01 4.26E-02
LEAD 3.45E+03 0.00E+00 2.56E+01 1.22E+01 0.00E+00 2.83E+00 1.50E+01 4.70E+00 1.86E+02 3.20E+00 8.06E-02
ZINC 6.39E+01 0.00E+00 4.83E+01 2.26E-01 0.00E+00 5.34E+00 5.57E+00 7.54E+01 2.98E+02 7.38E-02 1.87E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.70E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.88E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 7.51E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 6.01E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

APPENDIX F

MEADOW VOLE - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.28E+00 0.00E+00 4.96E-02 7.46E-04 0.00E+00 2.42E-03 3.16E-03 5.90E-02 2.76E+00 5.36E-02 1.15E-03
ARSENIC 4.42E+00 0.00E+00 1.66E-01 2.58E-03 0.00E+00 8.07E-03 1.07E-02 1.04E+00 4.55E+00 1.02E-02 2.34E-03
COPPER 4.11E+01 0.00E+00 8.43E+00 2.40E-02 0.00E+00 4.11E-01 4.35E-01 5.60E+00 8.27E+01 7.76E-02 5.26E-03
LEAD 3.49E+02 0.00E+00 7.08E+00 2.04E-01 0.00E+00 3.45E-01 5.49E-01 4.70E+00 1.86E+02 1.17E-01 2.94E-03
ZINC 3.39E+01 0.00E+00 3.40E+01 1.98E-02 0.00E+00 1.66E+00 1.68E+00 7.54E+01 2.98E+02 2.22E-02 5.63E-03

Body Weight = (BW) 3.58E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.74E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 6.26E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.09E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 6.59E-02 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

MEADOW VOLE - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.22E+01 0.00E+00 4.12E-01 2.69E-02 0.00E+00 6.53E-03 3.34E-02 NV NV #VALUE! #VALUE!
ARSENIC 2.26E+01 0.00E+00 8.48E-01 4.98E-02 0.00E+00 1.34E-02 6.33E-02 2.24E+00 4.51E+00 2.8E-02 1.4E-02
COPPER 3.70E+02 0.00E+00 2.00E+01 8.16E-01 0.00E+00 3.18E-01 1.13E+00 4.05E+00 3.49E+01 2.8E-01 3.3E-02
LEAD 3.45E+03 0.00E+00 2.56E+01 7.61E+00 0.00E+00 4.06E-01 8.01E+00 1.63E+00 4.46E+01 4.9E+00 1.8E-01
ZINC 6.39E+01 0.00E+00 4.83E+01 1.41E-01 0.00E+00 7.67E-01 9.07E-01 6.61E+01 1.71E+02 1.4E-02 5.3E-03

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.54E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.44E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 2.28E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 3.40E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

BOBWHITE QUAIL - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.28E+00 0.00E+00 4.96E-02 9.08E-04 0.00E+00 5.78E-04 1.49E-03 NV NV #VALUE! #VALUE!
ARSENIC 4.42E+00 0.00E+00 1.66E-01 3.14E-03 0.00E+00 1.93E-03 5.07E-03 2.24E+00 4.51E+00 2.3E-03 1.1E-03
COPPER 4.11E+01 0.00E+00 8.43E+00 2.92E-02 0.00E+00 9.83E-02 1.28E-01 4.05E+00 3.49E+01 3.1E-02 3.7E-03
LEAD 3.49E+02 0.00E+00 7.08E+00 2.48E-01 0.00E+00 8.25E-02 3.31E-01 1.63E+00 4.46E+01 2.0E-01 7.4E-03
ZINC 3.39E+01 0.00E+00 3.40E+01 2.41E-02 0.00E+00 3.96E-01 4.21E-01 6.61E+01 1.71E+02 6.4E-03 2.5E-03

Body Weight = (BW) 1.75E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.04E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.93E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.25E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 1.88E+01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=CA/HR (Assume = to 1) 

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

BOBWHITE QUAIL - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.22E+01 0.00E+00 1.22E+01 3.90E-02 0.00E+00 1.30E+00 1.34E+00 5.90E-02 2.76E+00 2.3E+01 4.9E-01
ARSENIC 2.26E+01 0.00E+00 2.18E+00 7.23E-02 0.00E+00 2.33E-01 3.05E-01 1.04E+00 4.55E+00 2.9E-01 6.7E-02
COPPER 3.70E+02 0.00E+00 1.91E+02 1.18E+00 0.00E+00 2.03E+01 2.15E+01 5.60E+00 8.27E+01 3.8E+00 2.6E-01
LEAD 3.45E+03 0.00E+00 5.76E+02 1.10E+01 0.00E+00 6.14E+01 7.25E+01 4.70E+00 1.86E+02 1.5E+01 3.9E-01
ZINC 6.39E+01 0.00E+00 3.34E+02 2.05E-01 0.00E+00 3.57E+01 3.59E+01 7.54E+01 2.98E+02 4.8E-01 1.2E-01

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.50E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.60E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 4.28E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 4.80E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

SHORT-TAILED SHREW - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.28E+00 0.00E+00 1.28E+00 1.02E-03 0.00E+00 1.14E-01 1.15E-01 5.90E-02 2.76E+00 1.9E+00 4.2E-02
ARSENIC 4.42E+00 0.00E+00 6.89E-01 3.54E-03 0.00E+00 6.13E-02 6.48E-02 1.04E+00 4.55E+00 6.2E-02 1.4E-02
COPPER 4.11E+01 0.00E+00 2.12E+01 3.29E-02 0.00E+00 1.88E+00 1.92E+00 5.60E+00 8.27E+01 3.4E-01 2.3E-02
LEAD 3.49E+02 0.00E+00 9.07E+01 2.80E-01 0.00E+00 8.07E+00 8.35E+00 4.70E+00 1.86E+02 1.8E+00 4.5E-02
ZINC 3.39E+01 0.00E+00 2.72E+02 2.71E-02 0.00E+00 2.42E+01 2.42E+01 7.54E+01 2.98E+02 3.2E-01 8.1E-02

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 1.61E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.43E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 3.60E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.29E-05 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 9.70E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

SHORT-TAILED SHREW - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL



Max Soil Max SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.22E+01 0.00E+00 1.22E+01 3.23E-01 0.00E+00 1.97E+00 2.29E+00 NV NV #VALUE! #VALUE!
ARSENIC 2.26E+01 0.00E+00 2.18E+00 5.98E-01 0.00E+00 3.52E-01 9.50E-01 2.24E+00 4.51E+00 4.2E-01 2.1E-01
COPPER 3.70E+02 0.00E+00 1.91E+02 9.79E+00 0.00E+00 3.08E+01 4.05E+01 4.05E+00 3.49E+01 1.0E+01 1.2E+00
LEAD 3.45E+03 0.00E+00 5.76E+02 9.13E+01 0.00E+00 9.29E+01 1.84E+02 1.63E+00 4.46E+01 1.1E+02 4.1E+00
ZINC 6.39E+01 0.00E+00 3.34E+02 1.69E+00 0.00E+00 5.40E+01 5.57E+01 6.61E+01 1.71E+02 8.4E-01 3.2E-01

Cells are shaded if the value is greater than 1.0
Body Weight = (BW) 7.73E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.25E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.21E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 2.05E-03 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND

AMERICAN ROBIN - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL

NSF INDIAN HEAD - STUMP NECK ANNEX



Avg Soil Avg SW Invertebrate Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invert. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Inorganics
ANTIMONY 1.28E+00 0.00E+00 1.28E+00 1.21E-02 0.00E+00 1.89E-01 2.01E-01 NV NV #VALUE! #VALUE!
ARSENIC 4.42E+00 0.00E+00 6.89E-01 4.17E-02 0.00E+00 1.02E-01 1.44E-01 2.24E+00 4.51E+00 6.4E-02 3.2E-02
COPPER 4.11E+01 0.00E+00 2.12E+01 3.89E-01 0.00E+00 3.13E+00 3.52E+00 4.05E+00 3.49E+01 8.7E-01 1.0E-01
LEAD 3.49E+02 0.00E+00 9.07E+01 3.30E+00 0.00E+00 1.34E+01 1.67E+01 1.63E+00 4.46E+01 1.0E+01 3.7E-01
ZINC 3.39E+01 0.00E+00 2.72E+02 3.20E-01 0.00E+00 4.01E+01 4.04E+01 6.61E+01 1.71E+02 6.1E-01 2.4E-01

Body Weight = (BW) 8.04E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 1.19E-02 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.13E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 7.60E-04 kg/day Ci = Contaminant concentration in invertebrate SW = Surface Water
Home Range = (HR) 6.10E-01 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water)
H=CA/HR (Assume = to 1) 

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

APPENDIX F

INDIAN HEAD, MARYLAND
NSF INDIAN HEAD - STUMP NECK ANNEX

AMERICAN ROBIN - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - SURFACE SOIL



TABLE 8-6.3.3

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS - SURFACE SOIL

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ANTIMONY #VALUE! #VALUE! 1.5E+00 3.2E-02 #VALUE! #VALUE! 2.3E+01 4.9E-01
ARSENIC 2.8E-02 1.4E-02 1.7E-01 3.8E-02 4.2E-01 2.1E-01 2.9E-01 6.7E-02
COPPER 2.8E-01 3.3E-02 6.3E-01 4.3E-02 1.0E+01 1.2E+00 3.8E+00 2.6E-01
LEAD 4.9E+00 1.8E-01 3.2E+00 8.1E-02 1.1E+02 4.1E+00 1.5E+01 3.9E-01
ZINC 1.4E-02 5.3E-03 7.4E-02 1.9E-02 8.4E-01 3.2E-01 4.8E-01 1.2E-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 Robin Short-Tailed Shrew



TABLE 8-6.3.5

TERRESTRIAL FOOD CHAIN MODEL - AVERAGE SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS - SURFACE SOIL

ROACH ROAD RIFLE RANGE (RRRR) - UXO 25
SITE INVESTIGATION

NSF INDIAN HEAD - STUMP NECK ANNEX
INDIAN HEAD, MARYLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ANTIMONY #VALUE! #VALUE! 5.4E-02 1.1E-03 #VALUE! #VALUE! 1.9E+00 4.2E-02
ARSENIC 2.3E-03 1.1E-03 1.0E-02 2.3E-03 6.4E-02 3.2E-02 6.2E-02 1.4E-02
COPPER 3.1E-02 3.7E-03 7.8E-02 5.3E-03 8.7E-01 1.0E-01 3.4E-01 2.3E-02
LEAD 2.0E-01 7.4E-03 1.2E-01 2.9E-03 1.0E+01 3.7E-01 1.8E+00 4.5E-02
ZINC 6.4E-03 2.5E-03 2.2E-02 5.6E-03 6.1E-01 2.4E-01 3.2E-01 8.1E-02

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 Robin Short-Tailed Shrew



TABLE 4-6.3.2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - COMPOSITE SOIL
OLD SKEET AND TRAP RANGE (OSTR) - UXO 15

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Invertebrates Plants Avian Mammals

Inorganics (mg/kg)
ANTIMONY 2/2 0.46 L 0.68 L X15SB077C NA NA 0.57 0.57 78 5 NA 0.27 YES ASL/NSL
ARSENIC 2/2 2.6 2.7 X15SB078C NA NA 2.7 2.7 60 18 43 46 NO BSL
COPPER 2/2 14.8 23.3 X15SB077C NA NA 19 19 80 70 28 49 NO BSL
LEAD 2/2 66.7 77.2 X15SB078C NA NA 72 72 1700 120 11 56 YES ASL
ZINC 2/2 52.5 54.4 X15SB078C NA NA 53 53 120 160 46 79 YES ASL
XRF (mg/kg)
LEAD 2/2 67.667 81.333 X15SB078C NA NA 75 75 1700 120 11 56 YES ASL
Explosives (mg/kg)
NITROGLYCERIN 2/2 0.49 J 3.7 J X15SB077C NA NA 2.1 2.1 NA NA NA NA YES NSL

Shaded cells indicate that the maximum concentration exceeds the screening level.

COPC 
(yes/no)?

Rationale 
for COPC 
selection

Location of 
Maximum 

Concentration

Minimum 
Nondetect

Maximum 
Nondetect

Average of 
Positive Results(3)Parameter

Frequency of 
Detection(1)

Minimum 
Concentration(2)

Maximum 
Concentration(2)

Overall 
Average(4)

Ecological Screening Level

g

1 Sample and duplicate are considered as one sample when determining the frequency of detection.
2 Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations detected.
3 Average of detected concentrations only.
4 Average of all analytical results.

COPC = Chemical of Potential Concern Rationale Codes for COPC Selection:
NA = Not available or not applicable      ASL = Above COPC Screening Level
J = Estimated concentration      BSL = Below COPC Screening Level
L = Biased low concentration      NSL = No Screening Level Available



TABLE 4-6.3.3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - SEDIMENT
OLD SKEET AND TRAP RANGE (OSTR) - UXO 15

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Parameter
Frequency of 
Detection(1)

Location of 
Maximum 

Concentration

Minimum 
Nondetect

Maximum 
Nondetect

Average of Positive 
Results(3)

Overall 
Average(4) Ecological 

Screening Level
COPC 

(yes/no)?

Rationale 
for COPC 
selection

Inorganics (mg/kg)
ARSENIC 7/7 0.36 5.8 X15SD030 NA NA 1.5 1.5 7.24 NO BSL
COPPER 6/7 2.4 36.1 X15SD030 2.1 2.1 8.4 7.4 18.7 YES ASL
LEAD 6/7 6.7 37 X15SD030 5 5 15.4 14 30.2 YES ASL
TIN 1/7 3.4 3.4 X15SD030 0.64 1.9 3.4 0.93 0.048 YES ASL
ZINC 7/7 8.1 164 X15SD030 NA NA 33 33 121 YES ASL
PAHs (ug/kg)
BENZO(A)ANTHRACENE 1/3 2.9 J 2.9 J X15SD023 24 25 2.9 9.1 74.8 NO BSL
BENZO(A)PYRENE 1/3 4.6 J 4.6 J X15SD023 24 25 4.6 9.7 88.8 NO BSL
BENZO(B)FLUORANTHENE 1/3 3.4 J 3.4 J X15SD023 24 25 3.4 9.3 130 NO BSL
BENZO(G,H,I)PERYLENE 1/3 2.8 J 2.8 J X15SD023 24 25 2.8 9.1 170 NO BSL
CHRYSENE 1/3 5.4 J 5.4 J X15SD023 3.5 25 5.4 6.6 108 NO BSL

Minimum 
Concentration(2)

Maximum 
Concentration(2)

INDENO(1,2,3-CD)PYRENE 1/3 2.9 J 2.9 J X15SD023 24 25 2.9 9.1 17 NO BSL
XRF (mg/kg)
LEAD 26/27 2.667 185 X15SD003 0 0 18 18 30.2 YES ASL

Shaded cells indicate that the maximum concentration exceeds the screening level.

1 Sample and duplicate are considered as one sample when determining the frequency of detection.
2 Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations detected.
3 Average of detected concentrations only.
4 Average of all analytical results.

COPC = Chemical of Potential Concern Rationale Codes for COPC Selection:
NA = Not available or not applicable      ASL = Above COPC Screening Level
J = Estimated concentration      BSL = Below COPC Screening Level

     NSL = No Screening Level Availableg



TABLE 4-6.3.1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL
OLD SKEET AND TRAP RANGE (OSTR) - UXO 15

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Invertebrates Plants Avian Mammals

Inorganics (mg/kg)
ANTIMONY 14/14 0.16 J 4.8 J X15SB064 NA NA 0.88 0.88 78 5 NA 0.27 YES ASL/NSL
ARSENIC 14/14 1.6 7.2 X15SB007 NA NA 3.3 3.3 60 18 43 46 NO BSL
COPPER 14/14 5.4 37.6 L X15SB068 NA NA 13 13 80 70 28 49 YES ASL
LEAD 14/14 32 940 X15SB064 NA NA 320 320 1700 120 11 56 YES ASL
ZINC 14/14 25.1 53.3 X15SB068 NA NA 35 35 120 160 46 79 YES ASL
PAHs (ug/kg)
1-METHYLNAPHTHALENE 7/18 5.4 J 230 J X15SB052 23 10000 96 812 29000 NA NA 10000 YES NSL
2-METHYLNAPHTHALENE 10/18 9.2 J 230 X15SB015 24 10000 71 917 29000 NA NA 100000 YES NSL
ACENAPHTHENE 15/18 4.2 J 5000 J X15SB038 24 26 1399 1168 29000 20000 100 100000 YES ASL
ANTHRACENE 15/18 1.9 J 7200 J X15SB038 25 27 1935 1615 29000 100 100 100000 YES ASL
BENZO(A)ANTHRACENE 18/18 20 J 33000 X15SB053 NA NA 8341 8341 18000 100 100 1100 YES ASL

Minimum 
Nondetect COPC 

(yes/no)?

Rationale for 
COPC 

selection

Maximum 
Nondetect

Average of 
Positive 

Results(3)

Overall 
Average(4)

Ecological Screening Level
Parameter

Frequency of 
Detection(1)

Minimum 
Concentration(2)

Maximum 
Concentration(2)

Location of 
Maximum 

Concentration

( )
BENZO(A)PYRENE 18/18 18 J 42000 X15SB053 NA NA 10721 10721 18000 100 100 1100 YES ASL
BENZO(B)FLUORANTHENE 18/18 24 J 41000 X15SB053 NA NA 10706 10706 18000 100 100 1100 YES ASL
BENZO(G,H,I)PERYLENE 18/18 13 J 25000 X15SB053 NA NA 6294 6294 18000 100 100 1100 YES ASL
BENZO(K)FLUORANTHENE 18/18 11 J 18000 X15SB038 NA NA 4501 4501 18000 100 100 1100 YES ASL
CHRYSENE 18/18 13 J 43000 X15SB053 NA NA 10718 10718 18000 100 100 1100 YES ASL
DIBENZO(A,H)ANTHRACENE 18/18 7.8 J 7600 J X15SB053 NA NA 1955 1955 18000 100 100 1100 YES ASL
FLUORANTHENE 18/18 13 J 38000 X15SB038 NA NA 9723 9723 29000 100 100 100000 YES ASL
FLUORENE 10/18 8.3 J 3100 J X15SB038 24 10000 629 1077 29000 100 100 100000 YES ASL

INDENO(1,2,3-CD)PYRENE 18/18 11 J 27000
X15SB038; 
X15SB053 NA NA 6969 6969 18000 100 100 1100 YES ASL

NAPHTHALENE 7/18 8.6 J 330 X15SB050 23 10000 118 1152 29000 100 100 100000 YES ASL
PHENANTHRENE 18/18 5.4 J 30000 X15SB038 NA NA 6820 6820 29000 100 100 100000 YES ASL
PYRENE 18/18 11 J 45000 X15SB038 NA NA 11362 11362 18000 100 100 1100 YES ASL
XRF (mg/kg)
LEAD 72/72 20.333 1260.33 X15SB074 NA NA 188 188 1700 120 11 56 YES ASL
LEAD-CALC 72/72 40.047 957.647 X15SB074 NA NA 164 164 1700 120 11 56 YES ASL

Shaded cells indicate that the maximum concentration exceeds the screening level.

1 Sample and duplicate are considered as one sample when determining the frequency of detection.
2 Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations detected.
3 Average of detected concentrations only.
4 Average of all analytical results.

COPC = Chemical of Potential Concern Rationale Codes for COPC Selection:
NA = Not available or not applicable      ASL = Above COPC Screening Level
J = Estimated concentration      BSL = Below COPC Screening Level
L = Biased low concentration      NSL = No Screening Level Available



TABLE 5-6.3.4

OCCURRENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - COMPOSITE SOIL
MARINE RIFLE RANGE (MRR) - UXO 14

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Invertebrates Plants Avian Mammals

Inorganics (mg/kg)
ANTIMONY 9/9 0.13 J 1.4 J X14SB004C NA NA 0.32 0.32 78 5 NA 0.27 YES ASL/NSL
ARSENIC 9/9 1.6 3.3 X14SB004C NA NA 2.7 2.7 60 18 43 46 NO BSL
COPPER 9/9 8 L 52.4 L X14SB008C NA NA 17 17 80 70 28 49 YES ASL
LEAD 9/9 12 52.5 X14SB004C NA NA 24 24 1700 120 11 56 YES ASL
ZINC 9/9 25.1 66.5 X14SB004C NA NA 40 40 120 160 46 79 YES ASL
XRF (mg/kg)
LEAD 9/9 15.667 82.333 X14SB004C NA NA 27 27 1700 120 11 56 YES ASL
Explosives (mg/kg)
NITROGLYCERIN 1/9 0.8 J 0.8 J X14SB009C 1.2 1.2 0.80 0.62 NA NA NA NA YES NSL

Shaded cells indicate that the maximum concentration exceeds the screening level.

Average of 
Positive Results(3)

Overall 
Average(4) COPC 

(yes/no)?

Rationale 
for COPC 
selection

Ecological Screening LevelLocation of 
Maximum 

Concentration

Minimum 
Nondetect

Maximum 
NondetectParameter

Frequency of 
Detection(1)

Minimum 
Concentration(2)

Maximum 
Concentration(2)

g

1 Sample and duplicate are considered as one sample when determining the frequency of detection.
2 Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations detected.
3 Average of detected concentrations only.
4 Average of all analytical results.

COPC = Chemical of Potential Concern Rationale Codes for COPC Selection:
NA = Not available or not applicable      ASL = Above COPC Screening Level
J = Estimated concentration      BSL = Below COPC Screening Level
L = Biased low concentration      NSL = No Screening Level Available



TABLE 5-6.3.1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - BERM 1 SURFACE SOIL
MARINE RIFLE RANGE (MRR) - UXO 14

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Invertebrates Plants Avian Mammals

Inorganics (mg/kg)
ANTIMONY 5/5 0.1 L 0.16 L X14SB039 NA NA 0.13 0.13 78 5 NA 0.27 YES NSL
ARSENIC 5/5 1.3 4.2 X14SB022 NA NA 2.5 2.5 60 18 43 46 NO BSL
COPPER 5/5 9.2 107 X14SB035 NA NA 52 52 80 70 28 49 YES ASL
LEAD 5/5 9.6 543 X14SB035 NA NA 222 222 1700 120 11 56 YES ASL
TIN 2/5 4.1 9.1 X14SB035 1.8 2.9 6.6 3.3 NA 50 NA 7.62 YES ASL/NSL
ZINC 5/5 18.6 33.3 X14SB035 NA NA 25 25 120 160 46 79 NO BSL
XRF (mg/kg)
LEAD 35/35 11.667 540.333 X14SB035 NA NA 120 120 1700 120 11 56 YES ASL
LEAD-CALC 35/35 29.383 468.177 X14SB035 NA NA 120 120 1700 120 11 56 YES ASL

Shaded cells indicate that the maximum concentration exceeds the screening level.

Rationale 
for COPC 
selection

Parameter
Frequency of 
Detection(1)

Minimum 
Concentration(2)

Average of Positive 
Results(3)

Overall 
Average(4)

Ecological Screening Level
COPC 

(yes/no)?

Maximum 
Concentration(2)

Location of 
Maximum 

Concentration

Minimum 
Nondetect

Maximum 
Nondetect

1 Sample and duplicate are considered as one sample when determining the frequency of detection.
2 Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations detected.
3 Average of detected concentrations only.
4 Average of all analytical results.

COPC = Chemical of Potential Concern Rationale Codes for COPC Selection:
NA = Not available or not applicable      ASL = Above COPC Screening Level
L = Biased low concentration      BSL = Below COPC Screening Level

     NSL = No Screening Level Available



TABLE 5-6.3.2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - BERM 2 SURFACE SOIL
MARINE RIFLE RANGE (MRR) - UXO 14

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Invertebrates Plants Avian Mammals

Inorganics (mg/kg)
ANTIMONY 4/5 0.13 L 0.17 L X14SB062 0.11 0.11 0.15 0.13 78 5 NA 0.27 YES NSL
ARSENIC 5/5 1.6 3.3 X14SB072 NA NA 2.6 2.6 60 18 43 46 NO BSL
COPPER 5/5 14.6 88.6 X14SB058 NA NA 52 52 80 70 28 49 YES ASL
LEAD 5/5 85.7 606 X14SB058 NA NA 288 288 1700 120 11 56 YES ASL
TIN 1/5 10.1 10.1 X14SB058 2 3 10 3.0 NA 50 NA 7.62 YES ASL/NSL
ZINC 5/5 18.2 35.2 X14SB062 NA NA 29 29 120 160 46 79 NO BSL
XRF (mg/kg)
LEAD 35/35 21.333 783.667 X14SB066 NA NA 298 298 1700 120 11 56 YES ASL
LEAD-CALC 35/35 37.407 670.143 X14SB066 NA NA 267 267 1700 120 11 56 YES ASL

Shaded cells indicate that the maximum concentration exceeds the screening level.

Parameter
Frequency of 
Detection(1)

Minimum 
Concentration(2)

Maximum 
Concentration(2)

Overall 
Average(4)

Ecological Screening Level
COPC 

(yes/no)?

Rationale 
for COPC 
selection

Location of 
Maximum 

Concentration

Minimum 
Nondetect

Maximum 
Nondetect

Average of 
Positive Results(3)

g

1 Sample and duplicate are considered as one sample when determining the frequency of detection.
2 Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations detected.
3 Average of detected concentrations only.
4 Average of all analytical results.

COPC = Chemical of Potential Concern Rationale Codes for COPC Selection:
NA = Not available or not applicable      ASL = Above COPC Screening Level
L = Biased low concentration      BSL = Below COPC Screening Level

     NSL = No Screening Level Available



TABLE 5-6.3.3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - HILLSIDE SURFACE SOIL
MARINE RIFLE RANGE (MRR) - UXO 14

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Invertebrates Plants Avian Mammals

Inorganics (mg/kg)
ANTIMONY 5/17 0.12 L 0.32 L X14SB134 0.02 0.32 0.19 0.10 78 5 NA 0.27 YES
ARSENIC 16/17 1.1 7.3 X14SB134 1.6 1.6 3.3 3.1 60 18 43 46 NO
COPPER 17/17 8.6 276 X14SB120 NA NA 59 59 80 70 28 49 YES
LEAD 16/17 17.9 904 X14SB134 11 11 316 298 1700 120 11 56 YES
TIN 11/17 1.6 81.8 X14SB140 0.49 1.7 16 10 NA 50 NA 7.62 YES
ZINC 17/17 7 60.3 X14SB132 NA NA 28 28 120 160 46 79 YES
XRF (mg/kg)
LEAD 64/64 19.333 19878 X14SB102 NA NA 1978 1978 1700 120 11 56 YES
LEAD-CALC 44/44 35.747 2363.34 X14SB128 NA NA 384 384 1700 120 11 56 YES

Shaded cells indicate that the maximum concentration exceeds the screening level.

Parameter
Frequency of 
Detection(1)

Minimum 
Concentration(2)

Maximum 
Concentration(2)

Overall 
Average(4)

Ecological Screening Level
COPC 

(yes/no)?

Location of 
Maximum 

Concentration

Minimum 
Nondetect

Maximum 
Nondetect

Average of 
Positive Results(3)

g

1 Sample and duplicate are considered as one sample when determining the frequency of detection.
2 Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations detected.
3 Average of detected concentrations only.
4 Average of all analytical results.

COPC = Chemical of Potential Concern Rationale Codes for COPC Selection:
NA = Not available or not applicable      ASL = Above COPC Screening Level
L = Biased low concentration      BSL = Below COPC Screening Level

     NSL = No Screening Level Available



TABLE 5-6.3.3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - HILLSIDE SURFACE SOIL
MARINE RIFLE RANGE (MRR) - UXO 14

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

ASL/NSL
BSL
ASL
ASL

ASL/NSL
ASL

ASL
ASL

Rationale 
for COPC 
selection



TABLE 6-6.3.2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - COMPOSITE SOIL
SMALL ARMS RANGE (SAR) - UXO 17

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Invertebrates Plants Avian Mammals Lowest 
Value

Inorganics (mg/kg)
ANTIMONY 3/3 0.39 L 1.3 L X17SB010C NA NA 0.71 0.71 78 5 NA 0.27 0.27 YES ASL/NSL
ARSENIC 3/3 4.4 6.2 X17SB010C NA NA 5.2 5.2 60 18 43 46 18 NO BSL
COPPER 3/3 11.2 24 X17SB010C NA NA 16 16 80 70 28 49 28 NO BSL
LEAD 3/3 21 200 X17SB010C NA NA 87 87 1700 120 11 56 11 YES ASL/NSL
ZINC 3/3 19 35.2 X17SB010C NA NA 26 26 120 160 46 79 46 NO BSL
XRF (mg/kg)
LEAD 3/3 73.333 156.333 X17SB010C NA NA 109 109 1700 120 11 56 11 YES ASL
Explosives (mg/kg)
NITROGLYCERIN 3/3 9.8 20.4 X17SB008C NA NA 14 14 NA NA NA NA NA YES NSL

Parameter
Frequency of 
Detection(1)

Minimum 
Concentration(2)

Rationale 
for COPC 
selection

Average of 
Positive 

Results(3)

Overall 
Average(4)

Ecological Screening Level
COPC 

(yes/no)?

Maximum 
Concentration(2)

Location of 
Maximum 

Concentration

Minimum 
Nondetect

Maximum 
Nondetect

Shaded cells indicate that the maximum concentration exceeds the screening level.

1 Sample and duplicate are considered as one sample when determining the frequency of detection.
2 Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations detected.
3 Average of detected concentrations only.
4 Average of all analytical results.

COPC = Chemical of Potential Concern Rationale Codes for COPC Selection:
NA = Not available or not applicable      ASL = Above COPC Screening Level
L = Biased low concentration      BSL = Below COPC Screening Level

     NSL = No Screening Level Available



TABLE 6-6.3.1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL
SMALL ARMS RANGE (SAR) - UXO 17

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Invertebrates Plants Avian Mammals

Inorganics (mg/kg)
ANTIMONY 8/12 0.15 L 6 L X17SB014 0.13 3.3 1.6 1.2 78 5 NA 0.27 YES ASL/NSL
ARSENIC 12/12 3.5 8.7 X17SB014 NA NA 5.4 5.4 60 18 43 46 NO BSL
COPPER 12/12 5.6 K 42 K X17SB005 NA NA 17 17 80 70 28 49 YES ASL
LEAD 10/12 7.2 706 X17SB014 7 12.2 314 263 1700 120 11 56 YES ASL
ZINC 12/12 10 33.2 X17SB004 NA NA 19 19 120 160 46 79 NO BSL
XRF (mg/kg)
LEAD 25/26 3.667 3247 X17SB013 0 0 439 422 1700 120 11 56 YES ASL

Shaded cells indicate that the maximum concentration exceeds the screening level.

1 Sample and duplicate are considered as one sample when determining the frequency of detection.

Maximum 
Nondetect

Average of 
Positive Results(3)

Overall 
Average(4)

Ecological Screening Level
COPC 

(yes/no)?

Rationale 
for COPC 
selection

Parameter
Frequency of 
Detection(1)

Minimum 
Concentration(2)

Maximum 
Concentration(2)

Location of 
Maximum 

Concentration

Minimum 
Nondetect

p p p g q y
2 Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations detected.
3 Average of detected concentrations only.
4 Average of all analytical results.

COPC = Chemical of Potential Concern Rationale Codes for COPC Selection:
NA = Not available or not applicable      ASL = Above COPC Screening Level
K = Biased high concentration      BSL = Below COPC Screening Level
L = Biased low concentration      NSL = No Screening Level Available



TABLE 7-6.3.2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - COMPOSITE SOIL
RUM POINT SKEET RANGE (RPSR) - UXO 16

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Invertebrates Plants Avian Mammals

Inorganics (mg/kg)
ANTIMONY 2/2 0.14 L 0.42 L X16SB081C NA NA 0.28 0.28 78 5 NA 0.27 YES ASL/NSL
ARSENIC 2/2 3 4.2 X16SB081C NA NA 3.6 3.6 60 18 43 46 NO BSL
COPPER 2/2 4.8 9.6 X16SB081C NA NA 7.2 7.2 80 70 28 49 NO BSL
LEAD 2/2 9.1 48.7 X16SB081C NA NA 29 29 1700 120 11 56 YES ASL
ZINC 2/2 18.7 29 X16SB081C NA NA 24 24 120 160 46 79 NO BSL
PAHs (ug/kg)
2-METHYLNAPHTHALENE 1/2 3.5 J 3.5 J X16SB080C 23 23 3.5 7.5 29000 NA NA 100000 YES NSL
ANTHRACENE 2/2 4.1 J 5.6 J X16SB081C NA NA 5 5 29000 100 100 100000 NO BSL
BENZO(A)ANTHRACENE 2/2 78 94 X16SB081C NA NA 86 86 18000 100 100 1100 NO BSL
BENZO(A)PYRENE 2/2 91 100 X16SB081C NA NA 96 96 18000 100 100 1100 NO BSL

Parameter
Frequency of 
Detection(1)

Minimum 
Concentration(2)

Rationale 
for COPC 
selection

Average of 
Positive Results(3)

Overall 
Average(4)

Ecological Screening Level
COPC 

(yes/no)?

Maximum 
Concentration(2)

Location of 
Maximum 

Concentration

Minimum 
Nondetect

Maximum 
Nondetect

( )
BENZO(B)FLUORANTHENE 2/2 33 38 X16SB081C NA NA 36 36 18000 100 100 1100 NO BSL
BENZO(G,H,I)PERYLENE 2/2 41 50 X16SB081C NA NA 46 46 18000 100 100 1100 NO BSL
BENZO(K)FLUORANTHENE 2/2 5.8 J 7.7 J X16SB081C NA NA 6.8 6.8 18000 100 100 1100 NO BSL
CHRYSENE 2/2 97 130 X16SB081C NA NA 114 114 18000 100 100 1100 YES ASL
DIBENZO(A,H)ANTHRACENE 2/2 12 J 18 J X16SB081C NA NA 15 15 18000 100 100 1100 NO BSL
FLUORANTHENE 2/2 9.8 J 13 J X16SB081C NA NA 11 11 29000 100 100 100000 NO BSL
INDENO(1,2,3-CD)PYRENE 2/2 9.1 J 10 J X16SB081C NA NA 9.6 9.6 18000 100 100 1100 NO BSL
PHENANTHRENE 2/2 21 J 24 X16SB081C NA NA 23 23 29000 100 100 100000 NO BSL
PYRENE 2/2 92 110 X16SB081C NA NA 101 101 18000 100 100 1100 YES ASL
XRF (mg/kg)
LEAD 2/2 21 73.333 X16SB081C NA NA 47 47 1700 120 11 56 YES ASL

Shaded cells indicate that the maximum concentration exceeds the screening level.

1 Sample and duplicate are considered as one sample when determining the frequency of detection.p p p g q y
2 Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations detected.
3 Average of detected concentrations only.
4 Average of all analytical results.

COPC = Chemical of Potential Concern Rationale Codes for COPC Selection:
NA = Not available or not applicable      ASL = Above COPC Screening Level
J = Estimated concentration      BSL = Below COPC Screening Level
L = Biased low concentration      NSL = No Screening Level Available



TABLE 7-6.3.1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL
RUM POINT SKEET RANGE (RPSR) - UXO 16

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Invertebrates Plants Avian Mammals Lowest 
Value

Inorganics (mg/kg)
ANTIMONY 12/20 0.2 L 1.6 J X16SB090 0.03 0.73 0.67 0.44 78 5 NA 0.27 0.27 YES ASL/NSL
ARSENIC 18/20 1.1 6.5 X16SB061 0.16 1.9 3.3 3.0 60 18 43 46 18 NO BSL
COPPER 20/20 2.4 K 11.4 K X16SB013 NA NA 6.3 6.3 80 70 28 49 28 NO BSL
LEAD 20/20 6.7 616 X16SB008 NA NA 91 91 1700 120 11 56 11 YES ASL
ZINC 20/20 9.5 34.9 X16SB013 NA NA 23 23 120 160 46 79 46 NO BSL
PAHs (ug/kg)
1-METHYLNAPHTHALENE 6/21 2.4 J 16 L X16SB076 22 28 6.2 10 29000 NA NA 100000 29000 YES NSL
2-METHYLNAPHTHALENE 7/21 6.4 L 68 L X16SB076 22 28 23 15 29000 NA NA 100000 29000 YES NSL
ACENAPHTHENE 4/21 2.4 J 7.7 L X16SB076 22 28 4.5 10 29000 20000 100 100000 100 NO BSL
ACENAPHTHYLENE 1/21 24 L 24 L X16SB031 22 28 24 12 29000 100 100 100000 100 NO BSL
ANTHRACENE 15/21 1 6 L 110 L X16SB076 22 26 28 23 29000 100 100 100000 100 YES ASL

Minimum 
Concentration(2)

Maximum 
Concentration(2)

Location of 
Maximum 

Concentration

Minimum 
NondetectParameter

Frequency of 
Detection(1) COPC 

(yes/no)?

Rationale 
for COPC 
selection

Maximum 
Nondetect

Average of 
Positive 

Results(3)

Overall 
Average(4)

Ecological Screening Level

ANTHRACENE 15/21 1.6 L 110 L X16SB076 22 26 28 23 29000 100 100 100000 100 YES ASL
BAP EQUIVALENT-HALFND 21/21 20.3838 4111 X16SB076 22 22 610 610 NA
BENZO(A)ANTHRACENE 20/21 2.6 J 2400 X16SB076 22 23 426 406 18000 100 100 1100 100 YES ASL
BENZO(A)PYRENE 18/21 5.8 J 3200 X16SB076 22 26 548 472 18000 100 100 1100 100 YES ASL
BENZO(B)FLUORANTHENE 18/21 3 J 1000 X16SB076 22 26 185 161 18000 100 100 1100 100 YES ASL
BENZO(G,H,I)PERYLENE 18/21 3.4 J 1500 X16SB076 22 26 239 206 18000 100 100 1100 100 YES ASL
BENZO(K)FLUORANTHENE 14/21 4.3 J 200 L X16SB076 22 26 42 32 18000 100 100 1100 100 YES ASL
CHRYSENE 21/21 3.3 J 3000 X16SB076 22 22 510 510 18000 100 100 1100 100 YES ASL
DIBENZO(A,H)ANTHRACENE 15/21 6.1 L 540 X16SB076 22 26 101 75 18000 100 100 1100 100 YES ASL
FLUORANTHENE 19/21 2.5 L 210 L X16SB076 22 26 52 48 29000 100 100 100000 100 YES ASL
FLUORENE 5/21 4.2 L 21 J X16SB076 22 28 10 12 29000 100 100 100000 100 NO BSL
INDENO(1,2,3-CD)PYRENE 20/21 2.5 J 260 L X16SB076 22 26 52 50 18000 100 100 1100 100 YES ASL
NAPHTHALENE 2/21 3.1 J 7.2 L X16SB076 22 28 5.2 11 29000 100 100 100000 100 NO BSL
PHENANTHRENE 16/21 3.2 L 620 X16SB076 22 26 126 99 29000 100 100 100000 100 YES ASL
PYRENE 20/21 3.1 J 2000 X16SB076 22 23 369 352 18000 100 100 1100 100 YES ASL
XRF (mg/kg)XRF (mg/kg)
LEAD 92/92 11.667 975.333 X16SB008 NA NA 75 75 1700 120 11 56 11 YES ASL

Shaded values indicate that the maximum concentration exceeds the screening level.

1 Sample and duplicate are considered as one sample when determining the frequency of detection.
2 Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations detected.
3 Average of detected concentrations only.
4 Average of all analytical results.

COPC = Chemical of Potential Concern Rationale Codes for COPC Selection:
NA = Not available or not applicable      ASL = Above COPC Screening Level
J = Estimated concentration      BSL = Below COPC Screening Level
K = Biased high concentration      NSL = No Screening Level Available
L = Biased low concentration



TABLE 8-6.3.2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - COMPOSITE SOIL
ROACH ROAD RIFLE RANGE (RRRR) - UXO 25

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Invertebrates Plants Avian Mammals

Inorganics (mg/kg)
ANTIMONY 1/1 0.1 L 0.1 L X25SB034C NA NA 0.1 0.1 78 5 NA 0.27 YES NSL
ARSENIC 1/2 4.3 4.3 X25SB034C NA NA 4.3 4.3 60 18 43 46 NO BSL
COPPER 1/3 8.5 8.5 X25SB034C NA NA 8.5 8.5 80 70 28 49 NO BSL
LEAD 1/4 9.4 9.4 X25SB034C NA NA 9.4 9.4 1700 120 11 56 NO BSL
TIN 1/5 1.6 B 1.6 B X25SB034C NA NA 1.6 1.6 NA 50 NA 7.62 YES NSL
ZINC 1/6 30.2 30.2 X25SB034C NA NA 30 30 120 160 46 79 NO BSL
Shaded cells indicate that the maximum concentration exceeds the screening level.

1 Sample and duplicate are considered as one sample when determining the frequency of detection.
2 Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations detected.
3 Average of detected concentrations only.

Parameter
Frequency of 
Detection(1)

Minimum 
Concentration(2)

Maximum 
Concentration(2)

Overall 
Average(4)

Ecological Screening Level
COPC 

(yes/no)?

Rationale 
for COPC 
selection

Location of 
Maximum 

Concentration

Minimum 
Nondetect

Maximum 
Nondetect

Average of 
Positive Results(3)

g y
4 Average of all analytical results.

COPC = Chemical of Potential Concern Rationale Codes for COPC Selection:
NA = Not available or not applicable      ASL = Above COPC Screening Level
B = Result may be due to blank contamination      BSL = Below COPC Screening Level
L = Biased low concentration      NSL = No Screening Level Available



TABLE 8-6.3.1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL
ROACH ROAD RIFLE RANGE (RRRR) - UXO 25

SITE INVESTIGATION
NSF INDIAN HEAD - STUMP NECK ANNEX

INDIAN HEAD, MARYLAND

Invertebrates Plants Avian Mammals

Inorganics (mg/kg)
ANTIMONY 16/20 0.19 L 12.2 L X25SB020 0.02 0.16 1.6 1.3 78 5 NA 0.27 YES ASL/NSL
ARSENIC 17/20 2.3 J 22.6 X25SB016 1.9 2.4 5.0 4.4 60 18 43 46 YES ASL
COPPER 20/20 7.4 370 X25SB020 NA NA 41 41 80 70 28 49 YES ASL
LEAD 20/20 6.3 3450 X25SB020 NA NA 349 349 1700 120 11 56 YES ASL
ZINC 20/20 22 63.9 X25SB020 NA NA 34 34 120 160 46 79 YES ASL
XRF (mg/kg)
LEAD 32/33 8.333 3877 X25SB020 0 0 359 348 1700 120 11 56 YES ASL
LEAD-CALC 33/33 1.49 2754.83 X25SB020 NA NA 227 227 1700 120 11 56 YES ASL

Shaded cells indicate that the maximum concentration exceeds the screening level.

Maximum 
Nondetect

Average of 
Positive Results(3)

Overall 
Average(4)

Ecological Screening Level
COPC 

(yes/no)?

Rationale 
for COPC 
selection

Parameter
Frequency of 
Detection(1)

Minimum 
Concentration(2)

Maximum 
Concentration(2)

Location of 
Maximum 

Concentration

Minimum 
Nondetect

g

1 Sample and duplicate are considered as one sample when determining the frequency of detection.
2 Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations detected.
3 Average of detected concentrations only.
4 Average of all analytical results.

COPC = Chemical of Potential Concern Rationale Codes for COPC Selection:
NA = Not available or not applicable      ASL = Above COPC Screening Level
J = Estimated concentration      BSL = Below COPC Screening Level
L = Biased low concentration      NSL = No Screening Level Available
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APPENDIX G 
 

STATISTICAL CALCULATIONS 



TABLE G-1
OLD TRAP AND SKEET RANGE

DISCRETE SURFACE SOIL
BACKGROUND COMPARISON

g

Chemical
Site Maximu

Detected
Concentrat

m 
 
ion

C

Backgroun
Maximum
Detected

oncentrat

d 
 
 
ion

Site FOD Backgro
FOD

und T
F
otal 
OD

P
No

ercent
ndetec

 
t

Vis
Conc
Site A

Back

ual 
lusion 
bove 

round?
Dist

Site 
ribution

Bac
Dist

kground 
ribution Test

Equal 
Variance?1

Test 
Statistic P-Value Quantile 

Test
Slippage 

Test
Site Above 

Background?

PAHS(ug/kg)
ACENAPHTHENE 5000 140 15/18 1/23 216/41 61 YES YES2

ANTHRACENE 7200 260 15/18 1/23 216/41 61 YES YES2

BENZO(A)ANTHRACENE 33000 480 18/18 1/23 219/41 53.7 YES YES2

BENZO(A)PYRENE 42000 390 18/18 1/23 219/41 53.7 YES YES2

BENZO(B)FLUORANTHENE 41000 420 18/18 1/23 219/41 53.7 YES YES2

BENZO(G,H,I)PERYLENE 25000 130 18/18 1/23 219/41 53.7 YES YES2

BENZO(K)FLUORANTHENE 18000 360 18/18 1/23 219/41 53.7 YES YES2

CHRYSENE 43000 440 18/18 1/23 219/41 53.7 YES YES2

DIBENZO(A,H)ANTH( , ) RACENE 7600 ND 18/18 0/23 318/41 56.1 YES YES3

FLUORANTHENE 38000 1100 18/18 2/23 220/41 51.2 YES YES2

FLUORENE 3100 150 10/18 1/23 211/41 73.2 YES YES2

INDENO(1,2,3-CD)PYRENE 27000 100 18/18 1/23 219/41 53.7 YES YES2

NAPHTHALENE 330 110 7/18 1/23 28/41 80.5 YES YES2

PHENANTHRENE 30000 1100 18/18 1/23 219/41 53.7 YES YES2

PYRENE 45000 880 18/18 2/23 220/41 51.2 YES YES2

Inorganics(mg/kg)
ANTIMONY 4.8 ND 14/14 0/33 314/47 70.2 YES YES3

ARSENIC 7.2 18.3 14/14 30/34 44/48 8.3 SIMILAR NORMAL LOGNORMAL GEHAN -2.134 0.0164 PASS PASS NO
COPPER 37.6 19.45 14/14 32/34 46/48 4.2 YES YES
LEAD 940 149 14/14 32/34 46/48 4.2 YES YES
ZINC 53.3 42.95 14/14 34/34 048/48 YES YES

1 EQUAL VARIANCE F TEST
2 LESS THAN THREE DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS.
3 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON-DETECT BACKGROUND.



TABLE G-2
OLD TRAP AND SKEET RANGE

COMPOSITE SURFACE SOIL
BACKGROUND COMPARISON

Chemical Site FOD Background
FOD

 Site 
Maximum

Backgroun
Maximum

d Background UPL Site Exceed 
Background?

Inorganics(mg/kg)
Antimony 2/2 0/33 0.68 ND ND YES
Arsenic 2/2 30/34 2.7 18.3 9.7 95%KM(t)UPL NO
Lead 2/2 32/34 77.2 149 59.44 95%KM(t)UPL YES
Zinc 2/2 34/34 54.4 42.95 33.9 95% UPL(t) YES

ND = Non-detect



TABLE G-3
OLD TRAP AND SKEET RANGE
DISCRETE SUBSURFACE SOIL
BACKGROUND COMPARISON

Chemical Site FOD Background FOD Site 
Maximum

Background 
Maximum

Background UPL Site Exceed 
Background?

Inorganics(mg/kg)
Arsenic 1/1 24/28 4.1 14.15 11.6 95% KM(t) UPL NO
Lead 1/1 25/28 12.2 27.9 22 95% KM(t) UPL NO



TABLE G-4
OLD TRAP AND SKEET RANGE

 SEDIMENT

DUE TO OF DATASET CONCLUSIONS WERE ON VISUAL

Chemical
Site Maximum 

Detected 
Concentration

Background 
Maximum 
Detected 

Concentration

Average 
Background 

Concentration
Site FOD

BAC
Background 

FOD

KGROUN
Total 
FOD

D COMPARI
Percent 

Nondetect

SON Visual 
Conclusion 
Site Above 

Background?4

Inorganics(mg/kg)
ARSENIC 5.8 4.1 2.7 7/7 3/4 10/11 9 YES
COPPER 36.1 22.7 12.6 6/7 3/4 9/11 18 YES
LEAD 37 30.7 17.4 6/7 4/4 10/11 9 YES
ZINC 164 142 84.7 7/7 4/4 11/11 0 YES

1 EQUAL VARIANCE F TEST
2 LESS THAN THREE DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS.
3 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON-DETECT BACKGROUND.
4 DUE TO THE LIMITED SIZE OF THE BACKGROUND DATASET CONCLUSIONS WERE BASED ON VISUAL COMPARISON4   THE LIMITED SIZE  THE BACKGROUND    BASED   COMPARISON



TABLE G-5
MARINE RIFLE RANGE

DISCRETE HILL SURFACE SOIL
BACKGROUND COMPARISON

g

THREE   .

Chemical
Site Maximu

Detected
Concentrat

m 
 
ion

C

Backgroun
Maximum
Detected

oncentrat

d 
 
 
ion

Site FOD Backgro
FOD

und T
F
otal 
OD

P
No

ercent
ndetec

 
t

Vis
Conc
Site A

Back

ual 
lusion 
bove 

round?
Dist

Site 
ribution

Bac
Dist

kground 
ribution Test

Equal 
Variance?1

Test 
Statistic P-Value Quantile 

Test
Slippage 

Test
Site Above 

Background?

Inorganics(mg/kg)
ANTIMONY 0.32 ND 5/17 0/33 35/50 90 NO NO
ARSENIC 7.3 18.3 16/17 30/34 46/51 10 SIMILAR LOGNORMAL LOGNORMAL GEHAN -2.146 0.0159 PASS PASS NO
COPPER 276 19.45 17/17 32/34 449/51 YES YES
LEAD 904 149 16/17 32/34 648/51 YES YES
TIN 81.8 ND 11/17 0/12 311/29 62 YES YES
ZINC 60.3 42.95 17/17 34/34 051/51 YES YES

1 EQUAL VARIANCE F TEST
2 LESS THAN THREE DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS.2 LESS THAN  DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS
3 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON-DETECT BACKGROUND.



TABLE G-6
MARINE RIFLE RANGE

DISCRETE HILL SUBSURFACE SOIL
BACKGROUND COMPARISON

Chemical Site FOD Backgrou
FOD

nd S
Max

ite 
imum

Background 
Maximum

Site Exceed 
Background?

Background UPL

Inorganics(mg/kg)
ARSENIC 3/3 24/28 7.8 14.15 11.6 95% KM(t) UPL NO
COPPER 3/3 26/28 849 25.9 20.3 95% KM(t) UPL YES
LEAD 3/3 25/28 6620 27.9 22 95% KM(t) UPL YES
TIN 3/3 0/14 139 ND ND ND YES1

ZINC 3/3 28/28 53.9 70.4 44.5 95% WH APPROXIMATE GAMMA UPL YES

1 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON-DETECT BACKGROUND.



TABLE G-7
MARINE RIFLE RANGE

DISCRETE BERM 1 SURFACE SOIL
BACKGROUND COMPARISON

g

Chemical
Site Maximu

Detected
Concentrat

m 
 
ion

C

Backgroun
Maximum
Detected

oncentrat

d 
 
 
ion

Site FOD Backgro
FOD

und T
F
otal 
OD

P
No

ercent
ndetec

 
t

Vis
Conc
Site A

Back

ual 
lusion 
bove 

round?
Dist

Site 
ribution

Bac
Dist

kground 
ribution Test

Equal 
Variance?1

Test 
Statistic P-Value Quantile 

Test
Slippage 

Test
Site Above 

Background?

Inorganics(mg/kg)
ARSENIC 4.2 18.3 5/5 30/34 35/39 10 NO NO
COPPER 107 19.45 5/5 32/34 537/39 YES YES
LEAD 543 149 5/5 32/34 537/39 YES YES
TIN 9.1 ND 2/5 0/12 32/17 88 YES YES

1 EQUAL VARIANCE F TEST
2 LESS THAN THREE DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS.
3 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON-DETECT BACKGROUND.



TABLE G-8
MARINE RIFLE RANGE

DISCRETE BERM 2 SURFACE SOIL
BACKGROUND COMPARISON

g

Chemical
Site Maximu

Detected
Concentrat

m 
 
ion

C

Backgroun
Maximum
Detected

oncentrat

d 
 
 
ion

Site FOD Backgro
FOD

und T
F
otal 
OD

P
No

ercent
ndetec

 
t

Vis
Conc
Site A

Back

ual 
lusion 
bove 

round?
Dist

Site 
ribution

Bac
Dist

kground 
ribution Test

Equal 
Variance?1

Test 
Statistic P-Value Quantile 

Test
Slippage 

Test
Site Above 

Background?

Inorganics(mg/kg)
ARSENIC 3.3 18.3 5/5 30/34 35/39 10 NO NO
COPPER 88.6 19.45 5/5 32/34 537/39 YES YES
LEAD 606 149 5/5 32/34 537/39 YES YES
TIN 10.1 ND 1/5 0/12 31/17 94 YES YES

1 EQUAL VARIANCE F TEST
2 LESS THAN THREE DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS.
3 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON-DETECT BACKGROUND.



TABLE G-9
MARINE RIFLE RANGE

COMPOSITE SURFACE SOIL
BACKGROUND COMPARISON

Chemical Site FOD Background
FOD

 Site 
Maximum

Backgroun
Maximum

d Background UPL Site Exceed 
Background?

Inorganics(mg/kg)
Antimony 9/9 0/33 1.4 ND ND YES
Arsenic 9/9 30/34 3.3 18.3 9.7 95%KM(t)UPL NO
Copper 9/9 32/34 52.4 19.45 13.83 95% KM(t)UPL YES
Lead 9/9 32/34 52.5 149 59.44 95%KM(t)UPL NO
Zinc 9/9 34/34 66.5 42.95 33.9 95% UPL(t) YES



TABLE G-10
SMALL ARMS (PISTOL) RANGE

DISCRETE SURFACE SOIL
BACKGROUND COMPARISON

g

Chemical
Site Maximu

Detected
Concentrat

m 
 
ion

C

Backgroun
Maximum
Detected

oncentrat

d 
 
 
ion

Site FOD Backgro
FOD

und T
F
otal 
OD

P
No

ercent
ndetec

 
t

Vis
Conc
Site A

Back

ual 
lusion 
bove 

round?
Dist

Site 
ribution

Bac
Dist

kground 
ribution Test

Equal 
Variance?1

Test 
Statistic P-Value Quantile 

Test
Slippage 

Test
Site Above 

Background?

Inorganics(mg/kg)
ANTIMONY 6 ND 8/12 0/33 38/45 82 YES YES
ARSENIC 8.7 18.3 12/12 30/34 42/46 87 SIMILAR NORMAL LOGNORMAL GEHAN -1.619 0.0527 YES
COPPER 42 19.45 12/12 32/34 444/46 YES YES
LEAD 706 149 10/12 32/34 42/46 87 YES YES

1 EQUAL VARIANCE F TEST
2 LESS THAN THREE DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS.
3 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON-DETECT BACKGROUND.



TABLE G-11
SMALL ARMS PISTOL RANGE
COMPOSITE SURFACE SOIL

BACKGROUND COMPARISON

Chemical Site FOD Background
FOD

 Site 
Maximum

Backgroun
Maximum

d Background UPL Site Exceed 
Background?

Inorganics(mg/kg)
Antimony 3/3 0/33 1.4 ND ND ND NO
Arsenic 3/3 30/34 6.2 18.3 9.7 95%KM(t)UPL NO
Lead 3/3 32/34 200 149 59.44 95%KM(t)UPL YES



TABLE G-12
SMALL ARMS (PISTOL) RANGE

SUBSURFACE SOIL
BACKGROUND COMPARISON

Chemical Site Maximu
Detected

m 
 

Backgroun
Maximum

d 
 

Site FOD Backgro
FOD

und T
F
otal 
OD

P
No

ercent
ndetec

 
t

Vis
Conc

ual 
lusion Dist

Site 
ribution

Bac
Dist

kground 
ribution

Test Equal 
Variance?1

Test 
Statistic

P-Value Quantile 
Test

Slippage 
Test

Site Above 
Background?

Inorganics(mg/kg)
ANTIMONY 1 1.8 6/9 3 9 76 NO/28 /37 NO
ARSENIC 7.8 14.15 7/9 24/28 31/37 16 NO NO
LEAD 132 27.9 9/9 25/28 8 Y34/37 ES YES

1 EQUAL VARIANCE F TEST
2 LESS THAN THREE DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS.
3 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON-DETECT BACKGROUND.



TABLE G-13
RUM POINT SKEET RANGE
DISCRETE SURFACE SOIL

BACKGROUND COMPARISON

g

200 360 14/21 34 NO3 NO

Chemical
Site Maximu

Detected
Concentrat

m 
 
ion

C

Backgroun
Maximum
Detected

oncentrat

d 
 
 
ion

Site FOD Backgro
FOD

und T
F
otal 
OD

P
No

ercent
ndetec

 
t

Vis
Conc
Site A

Back

ual 
lusion 
bove 

round?
Dist

Site 
ribution

Bac
Dist

kground 
ribution Test

Equal 
Variance?1

Test 
Statistic P-Value Quantile 

Test
Slippage 

Test
Site Above 

Background?

Inorganics(mg/kg)
ANTIMONY 1.6 ND 12/20 0/33 12/53 90 NO NO
ARSENIC 6.5 18.3 18/20 30/34 48/54 10 SIMILAR LOGNORMAL GEHAN -2.282 0.0112 PASS PASS NO
LEAD 616 149 20/20 32/34 652/54 YES YES
1-METHYLNAPHTHALENE 16 ND 6/21 0/23 36/44 86 NO NO
ANTHRACENE 110 260 15/21 1/23 316/44 64 NO NO
BENZO(A)ANTHRACENE 2400 480 20/21 1/23 321/44 52 YES YES
BENO(A)PYRENE 3200 390 18/21 1/23 319/44 57 YES YES
BENZO(B)FLUORANTHENE 1000 420 18/21 1/23 319/44 57 YES YES
BENZO(G,H,I)PERYLENE 1500 130 18/21 1/23 319/44 57 YES YES
BENZO(K)FLUORANTHENEBENZO(K)FLUORANTHENE 200 360 14/21 1/23 1 3/44 34 NO NO1/23 15/44
CHRYSENE 3000 440 21/21 1/23 322/44 50 YES YES
DIBENZO(A,H)ANTHRACENE 540 ND 15/21 0/23 315/44 66 YES YES
FLUORANTHENE 210 1100 19/21 2/23 321/44 52 NO NO
INDENO(1,2,3-CD)PYRENE 260 100 20/21 1/23 321/44 52 NO NO
PHENANTHRENE 620 1100 16/21 1/23 317/44 61 NO NO
PYRENE 2000 880 20/21 2/23 5 322/44 YES YES

1 EQUAL VARIANCE F TEST
2 LESS THAN THREE DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS.
3 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON-DETECT BACKGROUND.



TABLE G-14
RUM POINT SKEET RANGE

COMPOSITE SURFACE SOIL
BACKGROUND COMPARISON

Chemical Site FOD Background
FOD

 Site 
Maximum

Backgroun
Maximum

d Background UPL Site Exceed 
Background?

Inorganics(mg/kg)
Antimony 2/2 0/33 0.42 ND ND YES
Arsenic 2/2 30/34 4.2 18.3 9.7 95%KM(t)UPL NO
Lead 2/2 32/34 48.7 149 59.44 95%KM(t)UPL NO
Benzo(a)anthracene 2/2 1/23 94 480 NA1 NO
Benzo(a)pyrene 2/2 1/23 100 390 NA1 NO
Chrysene 2/2 1/23 130 440 NA1 NO
Dibenzo(a,h)anthracen 2/2 0/23 18 42.8 ND NO
Pyrene 2/2 1/23 110 880 NA1 NO

ND = All background concentrations are non-detect.  Conclusion based off comparison of maximum site to maximum background.
1 Only 1 detected background concentration.  Conclusion based off comparison of maximum site to maximum background.



TABLE G-15
ROACH ROAD RIFLE RANGE
DISCRETE SURFACE SOIL

BACKGROUND COMPARISON

g

BACKGROUND NON MADE ON MAXIMUM DETECTED AND MAXIMUM NON DETECT

Chemical
S

C

ite Maximum
Detected 

oncentration

 Ba
M
D

Con

ckground 
aximum 
etected 
centration

Site FOD Background
FOD

 Total 
FOD No

Percent 
ndetect

Vis
Conc
Site A

Back

ual 
lusion 
bove 

round?

Site Distribution Background 
Distribution Test

Equal 
Variance?1

Test 
Statistic P-Value Quantile 

Test
Slippage 

Test

Inorganics(mg/kg)
ANTIMONY 12.2 ND 16/20 0/33 16/53 70 YES3

ARSENIC 22.6 18.3 17/20 30/34 47/54 13 SIMILAR NONPARAMETRIC LOGNORMAL GEHAN -2.233 0.0128 PASS PASS
COPPER 370 19.45 20/20 32/34 52/54 4 YES
LEAD 3450 149 20/20 32/34 52/54 4 YES
ZINC 63.9 42.95 20/20 34/34 54/54 0 YES
Napthalene

1 EQUAL VARIANCE F TEST
2 LESS THAN THREE DETECTED BACKGROUND CONCENTRATION, COMPARISON BASED ON MAXIMUM DETECTED CONCENTRATIONS.
3 BACKGROUND ARE ALL NON-DETECT, COMPARISON MADE BASED ON MAXIMUM DETECTED SITE AND MAXIMUM NON-DETECT BACKGROUND.3  ARE ALL DETECT, COMPARISON  BASED    SITE    BACKGROUND.



TABLE G-15
ROACH ROAD RIFLE RANGE
DISCRETE SURFACE SOIL

BACKGROUND COMPARISON

Site Above 
Background?

YES
NO
YES
YES
YES



TABLE G-16
ROACH ROAD RIFLE RANGE
COMPOSITE SURFACE SOIL

BACKGROUND COMPARISON

Chemical Site FOD Background
FOD

 Site 
Maximum

Backgroun
Maximum

d Background UPL Site Exceed 
Background?

Inorganics(mg/kg)
Arsenic 1/1 30/34 4.3 18.3 9.7 95%KM(t)UPL NO
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Statistical Methodology 
 
This section describes the statistical methodologies used to compare site data with background 
data.  Statistical analyses were used to compare site soil concentrations to Facility Background 
soil concentrations to determine if the analytical results obtained from the samples represent site 
conditions or background/ anthropogenic conditions.  The results of the graphical and statistical 
tests performed and final recommendations for each constituent tested are presented in Tables 
G-1 through G-X. 
 
The comparison of the site data with the background data was performed using summary 
statistics, probability plots, box plots, and several statistical tests described below.  If the 
combined data sets are greater than 90 percent non-detect then the maximum concentrations 
were compared.  If the site data appear to be obviously below or above background from visual 
inspection no formal statistical test was performed.   
 
Probability Plots 
 
Probability plots are a useful first step for visually comparing two data sets in a single graph.  If 
the site and background distributions were exactly identical, the plotted values would lie on a 
straight line through the origin.  Deviations from this line show the differences between the two 
distributions.  If the site and background distributions are similar the scattering of the two data 
sets will be mixed.  If there is grouping of the two data sets then data sets are most likely 
different.   
 
Box Plots 
 
As an additional aid for the population analysis, box plots were generated for the site data and 
background data.   
 
Box plots show the central tendency, degree of symmetry, range of variation, and potential 
outliers of a data set.  The data set is shown as a rectangular box that represents the middle 50 
percent of the data.  The upper value of the box represents the 75th percentile and the lower 
value of the box represents the 25th percentile.  The median is represented by the middle line in 
the box.   
 
Box plots for the same analyte in the two data sets were plotted on the same graph.  The plots 
were visually inspected to see which data sets look similar and which ones differed.  Particular 
attention was paid to see if the median from one data set fell within the 75th and 25th percentile 
range of the other data sets.  
 
Statistical Tests 
 
As stated above, the data were analyzed to determine whether they are similar.  A number of 
statistical tests can be used to determine if the data sets are similar.  If the combined percentage 
of non-detected concentrations was between 0 and 50 percent then the Two sample T-test, 
Wilcoxon Rank Sum test, or Gehan test was computed to test if the site data set is greater than 
the background data set plus one background standard deviation as outlined in Guidance for 
Comparing Background and Chemical Concentrations in Soil for CERCLA Sites (2002).   
 
USEPA’s ProUCl 4.00.04 software was used to determine the data distribution of the site and 
background concentrations and compute the Two sample T-test, Wilcoxon Rank Sum Test, or 
Gehan Test.  If the data were log normally distributed then the statistical tests were performed on 
the log-transformed concentrations.  If there are more than two detection limits for data that are 
non-detect then the Gehan test was computed. 
 
 

 1



 
Two Sample T-Test  
 
Test for a difference between two populations means when it can be assumed that the data are 
approximately normally distributed or sample sizes are large enough (m and n at least 30).  If the 
variances of the two data sets are not equal than the Two sample T Test with unequal variance 
was computed.  The Two Sample T Test was computed using USEPA’s Pro UCL 4.00.04.  The 
null and alternative hypothesis are: 

Ho: The site distribution exceeds the background distribution by more than one background 
standard deviation.   

HA: The site distribution does not exceed the background distribution by more than one 
background standard deviation.   

 
Wilcoxon Rank Sum Test 
 
The Wilcoxon Rank-Sum (WRS) nonparametric test is used to test for a shift in location between 
two independent populations.  The WRS test has two main advantages over the independent 
sample t test: the two data sets need not be drawn from the normal distribution and the WRS test 
can handle a moderate number of nondetected values by treating them as ties.  The Wilcoxon 
Rank Sum test was computed using USEPA’s PRO UCL 4.00.04 software. 
 

Ho: The site distribution exceeds the background distribution by more than one background 
standard deviation.   

HA: The site distribution does not exceed the background distribution by more than one 
background standard deviation.   

 
Gehan Test 
 
The Gehan nonparametric test is used to test for a shift in location between two independent 
populations.  The Gehan test can be used when the background or site datasets contain multiple 
nondetects with different reporting limits.  The Gehan test was computed using USEPA’s PRO 
UCL 4.00.04 software. 
 

Ho: The site distribution exceeds the background distribution by more than one background 
standard deviation.   

HA: The site distribution does not exceed the background distribution by more than one 
background standard deviation.   

 
Quantile Test 
 
The Quantile test is used to identify the differences in the right tails of the site and background 
distributions.  This may be regarded as detecting if the values in the right-tail of the site 
population are greater than the right-tail of the background distribution.  If the results of the Two 
Sample T-Test, WRS Test, or Gehan Test found the distributions to not be different then the 
quantile test was computed.  If the quantile test found the right tail of the site data to be larger 
than the right tail of the background data it was concluded that the site concentrations are greater 
than background.  The test is valid regardless of the underlying distribution of the site and 
background data sets. 
 
Slippage Test 
 
The Slippage test is used to test for a shift to the right in the extreme right-tail of the site versus 
the background concentrations.  This is equivalent to asking if a set of the largest values of the 
site distribution are larger than the maximum value of the background distribution.  If the results of 
the Quantile Test were that the right tails of the site and background distributions were not 
different than the slippage test was computed.  If the slippage test found the extreme right tail of 
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the site data to be larger than the background data it was concluded that the site concentrations 
are greater than background.  This test can be used regardless of the underlying distribution of 
the site and background data sets.   



Statistical Summary 
 
Old Skeet and Trap Range 
Surface Soil 
 
Arsenic 
 
The box plots show that the background and UXO 14 have similar median and 25th percentile 
concentrations.  There is one suspected background outlier that is greater than the site maximum 
concentration.  The normal plot shows there is a mixing of the two datasets.  The histogram 
shows that the combined data are right skewed with one concentration elevated above the rest of 
the data.  Therefore from visual inspection of the data it can be concluded that the site 
concentrations are similar to the background concentrations. 
 
Copper 
 
The box plots show that the background concentrations are shifted below the site concentrations.  
This can be seen by the upper whisker of the background dataset being roughly equal to the site 
median concentration.  The normal quantile plot shows that the four largest concentrations are 
form the site dataset.  The histogram shows that the combined data are right skewed with one 
data point separated from the rest of the data set.  Therefore from visual inspection of the data it 
can be concluded that the site concentrations are greater than the background concentrations. 
 
Lead 
 
The box plots show that the background concentrations are shifted below the site concentrations.  
This can be seen by the maximum background concentration being roughly equal to the site 
median concentration.  The normal quantile plot shows that the site concentrations only occur in 
the upper tail of the combined data distribution.  The histogram shows that the combined data are 
right skewed with three data points separated from the rest of the data set.  Therefore from visual 
inspection of the data it can be concluded that the site concentrations are greater than the 
background concentrations. 
 
Zinc 
 
The box plots show that the background concentrations are shifted below the site concentrations.  
This can be seen by the upper whisker of the background dataset being roughly equal to the site 
median concentration.  The normal quantile plot shows that the site concentrations only occur in 
the upper tail of the combined data distribution and the three largest concentrations are from the 
site data set.  The histogram shows that the combined data are right skewed with three data 
points separated from the rest of the data set.  Therefore from visual inspection of the data it can 
be concluded that the site concentrations are greater than the background concentrations. 
 
Sediment 
 
Arsenic 
 
The box plots show that the background concentrations are shifted above the site concentrations.  
This shift can be seen by the upper whisker of the site concentrations being less than the 
background 25th percentile.  However there is one site concentration that is elevated above the 
background data set.  The normal plot shows a separation of data sets with the lower half of the 
dataset containing only site concentrations.  However the maximum concentration is from the site 
data set and it is elevated above the rest of the concentrations.  The histogram of the combined 
data set is right skewed with two concentrations separated from the rest of the data.  Based on 
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the small sample size and the one elevated site concentration it can be concluded that the site 
concentrations are greater than background. 
 
Copper 
 
The box plots show that the background concentrations are shifted above the site concentrations.  
This shift can be seen by the upper whisker of the site concentrations being less than the 
background 25th percentile.  However there is one site concentration that is elevated above the 
background data set.  The normal plot shows a separation of data sets with the lower half of the 
dataset containing only site concentrations.  However the maximum concentration is from the site 
data set and it is elevated above the rest of the concentrations.  The histogram of the combined 
data set is right skewed with two concentrations separated from the rest of the data.  Based on 
the small sample size and the one elevated site concentration it can be concluded that the site 
concentrations are greater than background. 
 
Lead 
 
The box plots show that the background concentrations are shifted above the site concentrations.  
This shift can be seen by the upper whisker of the site concentrations being less than the 
background 75th percentile.  However there is one site concentration that is elevated above the 
background data set.  The normal plot shows a mixing of data sets.  However the maximum 
concentration is from the site data set and it is elevated above the rest of the concentrations.  The 
histogram of the combined data set is right skewed with two concentrations separated from the 
rest of the data.  Based on the small sample size and the one elevated site concentration it can 
be concluded that the site concentrations are greater than background. 
 
Zinc 
 
The box plots show that the background concentrations are shifted above the site concentrations.  
This shift can be seen by the upper whisker of the site concentrations being less than the 
background 25th percentile.  However there is one site concentration that is elevated above the 
background data set.  The normal plot shows a separation of data sets with the lower half of the 
dataset containing only site concentrations.  However the maximum concentration is from the site 
data set and it is elevated above the rest of the concentrations.  The histogram of the combined 
data set is right skewed.  Based on the small sample size and the one elevated site concentration 
it can be concluded that the site concentrations are greater than background. 
 
Marine Rifle Range 
 
Hillside Surface Soil 
 
Arsenic 
 
The box plots show that the background concentrations and Hillside concentrations have similar 
medians and 25th percentiles.  There is one suspected background outlier that is greater than the 
site maximum concentration.  The normal plot shows that the upper tail of the data distribution 
contains both background and hillside concentrations.  The histogram shows that the combined 
data are right skewed with one concentration elevated above the rest of the data.  Therefore from 
visual inspection of the data it can be concluded that the site concentrations are similar to the 
background concentrations. 
 
Copper 
 
The box plots show that the background concentrations are shifted below the Hillside 
concentrations.  This can be seen by the maximum background concentration being roughly 
equal to the Hillside 25th percentile.  The normal quantile plot shows that the Hillside 
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concentrations only occur in the upper tail of the combined data distribution.  The histogram 
shows that the combined data are right skewed with one data point separated from the rest of the 
data set.  Therefore from visual inspection of the data it can be concluded that the site 
concentrations are greater than the background concentrations. 
 
Lead 
 
The box plots show that the background concentrations are shifted below the Hillside 
concentrations.  This can be seen by the maximum background concentration being roughly 
equal to the Hillside median concentration.  The normal quantile plot shows that the Hillside 
concentrations only occur in the upper tail of the combined data distribution.  The histogram 
shows that the combined data are right skewed with six data points separated from the rest of the 
data set.  Therefore from visual inspection of the data it can be concluded that the site 
concentrations are greater than the background concentrations. 
 
Zinc 
 
The box plots show that the background concentrations are shifted below the Hillside 
concentrations.  This can be seen by the background upper whisker being roughly equal to the 
Hillside 75th percentile.  The normal quantile plot shows that three of the four largest 
concentrations are from the Hillside data set.  The histogram shows that the combined data are 
right skewed.  Therefore from visual inspection of the data it can be concluded that the site 
concentrations are greater than the background concentrations. 
 
Berm 1 
 
Arsenic 
 
The box plots show that the background concentrations are shifted above the Berm 1 
concentrations.  This can be seen by the upper whisker of the Marine Rifle Range concentrations 
being less than the background 75th percentile.  There is one suspected background outlier that is 
greater than the site maximum concentration.  The normal plot shows that the upper tail of the 
data distribution contains only background concentrations.  The histogram shows that the 
combined data are right skewed with one concentration elevated above the rest of the data.  
Therefore from visual inspection of the data it can be concluded that the site concentrations are 
less than the background concentrations. 
 
Copper 
 
The box plots show that the background concentrations are shifted below the Berm 1 
concentrations.  This can be seen by the maximum background concentration being less than the 
Berm 1 25th percentile.  The normal quantile plot shows that the Berm 1 concentrations only occur 
in the upper tail of the combined data distribution and the four largest concentrations are from the 
Berm 1 dataset.  The histogram shows that the combined data are right skewed with one data 
point separated from the rest of the data set.  Therefore from visual inspection of the data it can 
be concluded that the site concentrations are greater than the background concentrations. 
 
Lead 
 
The box plots show that the background concentrations are shifted below the Berm 1 
concentrations.  This can be seen by the maximum background concentration being slightly 
greater than the Berm 1 median concentration.  The normal quantile plot shows that the Berm 1 
concentrations only occur in the upper tail of the combined data distribution and the four largest 
concentrations are from the Berm 1 dataset.  The histogram shows that the combined data are 
right skewed with two data points separated from the rest of the data set.  Therefore from visual 
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inspection of the data it can be concluded that the site concentrations are greater than the 
background concentrations. 
 
Berm2 
 
Arsenic 
 
The box plots show that the background concentrations are shifted above the Berm 2 
concentrations.  This can be seen by the upper whisker of the Berm 2 concentrations being 
roughly equal to the background median concentration.  There is one suspected background 
outlier that is greater than the site maximum concentration.  The normal plot shows that the upper 
tail of the data distribution contains only background concentrations.  The histogram shows that 
the combined data are right skewed with one concentration elevated above the rest of the data.  
Therefore from visual inspection of the data it can be concluded that the site concentrations are 
less than the background concentrations. 
 
Copper 
 
The box plots show that the background concentrations are shifted below the Berm 2 
concentrations.  This can be seen by the maximum background concentration being less than the 
Berm 2 25th percentile.  The normal quantile plot shows that the Berm 2 concentrations only occur 
in the upper tail of the combined data distribution and the four largest concentrations are from the 
Berm 2 dataset.  The histogram shows that the combined data are right skewed with two data 
points separated from the rest of the data set.  Therefore from visual inspection of the data it can 
be concluded that the site concentrations are greater than the background concentrations. 
 
Lead 
 
The box plots show that the background concentrations are shifted below the Berm 2 
concentrations.  This can be seen by the maximum background concentration being roughly 
equal to the Berm 2 25th percentile.  The normal quantile plot shows that the Berm 2 
concentrations only occur in the upper tail of the combined data distribution and the four largest 
concentrations are from the Berm 2 dataset.  The histogram shows that the combined data are 
right skewed with two data points separated from the rest of the data set.  Therefore from visual 
inspection of the data it can be concluded that the site concentrations are greater than the 
background concentrations. 
 
Small Arms (Pistol) Range 
 
Surface Soil 
Arsenic 
 
The box plots show that the site median and 75th percentile are slightly greater than the 
background median and 75th percentile; however the upper background data set is greater than 
the upper whisker of the site data set and the background maximum concentration is two times 
the site maximum concentration.  The normal plot shows a mixing of the two datasets with the 
largest concentration coming from the background data set.  The histogram shows that the 
combined data are right skewed with one concentration elevated above the rest of the data.  
Therefore from visual inspection of the data it can be concluded that the site concentrations are 
similar to background concentrations. 
 
Copper 
 
The box plots show that the background concentrations are shifted below the site concentrations.  
This can be seen by the upper whisker of the background concentration being roughly equal to 
the site median concentration.  The normal quantile plot shows that the four largest 
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concentrations are from the site data set.  The histogram shows that the combined data are right 
skewed with four data points separated from the rest of the data set.  Therefore from visual 
inspection of the data it can be concluded that the site concentrations are greater than the 
background concentrations. 
 
Lead 
 
The box plots show that the background concentrations are shifted below the site concentrations.  
This can be seen by the upper whisker of the background concentration being roughly equal to 
the site median concentration.  The normal quantile plot shows that the four largest 
concentrations are from the site data set.  The histogram shows that the combined data are right 
skewed with four data points separated from the rest of the data set.  Therefore from visual 
inspection of the data it can be concluded that the site concentrations are greater than the 
background concentrations. 
 
Subsurface Soil 
 
Antimony 
 
The box plots show that the background concentrations are shifted above the site concentrations.  
This can be seen by the site upper whisker being roughly equal to the background 25th percentile.  
The normal plot shows a that the site concentrations only occur in the lower tail and that the 
upper tail of the combined data set it all background concentrations.  The histogram shows that 
the combined data are right.  Therefore from visual inspection of the data it can be concluded that 
the site concentrations are similar to background concentrations. 
 
Arsenic 
 
The box plots show that the site and background median concentrations are similar.  The normal 
plot shows a mixing of the two datasets with the nine largest concentration coming from the 
background data set.  The histogram shows that the combined data are right skewed.  Therefore 
from visual inspection of the data it can be concluded that the site concentrations are similar to 
background concentrations. 
 
Lead 
 
The box plots show that the background concentrations are shifted below the site concentrations.  
This can be seen by the suspected background outliers being roughly equal to the site 25th 
percentile.  The normal quantile plot shows that the seven largest concentrations are from the site 
data set.  The histogram shows that the combined data are right skewed with three data points 
separated from the rest of the data set.  Therefore from visual inspection of the data it can be 
concluded that the site concentrations are greater than the background concentrations. 
 
Rum Point Skeet Range 
 
Antimony 
 
The box plots show that the background concentrations are shifted above the site concentrations.  
This can be seen by the upper whisker of the site concentrations being roughly equal to the 
background 75th percentile.  The normal plot shows that the upper half of the upper tail of the data 
distribution contains only background concentrations(ten largest concentrations).  The histogram 
shows that the combined data are right skewed.  Therefore from visual inspection of the data it 
can be concluded that the site concentrations are less than the background concentrations. 
 
Arsenic 
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The box plots show that the median and 25th percentiles of the background and site data sets are 
roughly equal.  The maximum background concentration is more than two times the site 
maximum.  The normal plot shows that the six largest concentrations are from the background 
data but otherwise there is a mixing of data sets.  The histogram shows that the combined data 
are right skewed with one concentration elevated above the rest of the data.  Therefore from 
visual inspection of the data it can be concluded that the site concentrations are similar to 
background concentrations. 
 
Lead 
 
The box plots show that the background concentrations are shifted below the site concentrations.  
This can be seen by the upper whisker of the background concentration being roughly equal to 
the site median concentration.  The normal quantile plot shows that the four largest 
concentrations are from the site data set.  The histogram shows that the combined data are right 
skewed with two data points separated from the rest of the data set.  Therefore from visual 
inspection of the data it can be concluded that the site concentrations are greater than the 
background concentrations. 
 
Roach Road Rifle Range 
Surface Soil 
 
Arsenic 
 
The box plots show that the background and UXO 25 have similar median and 25th percentile 
concentrations.  There is one suspected background outlier that is less than the suspected site 
outlier.  The normal plot shows there is a mixing of the two datasets.  The histogram shows that 
the combined data are right skewed with two concentrations elevated above the rest of the data.  
Therefore from visual inspection of the data it can be concluded that the site concentrations are 
similar to the background concentrations. 
 
Copper 
 
The box plots show that the background concentrations are shifted below the site concentrations.  
This can be suspected background outliers being roughly equal to the site median concentration.  
The normal quantile plot shows that the six largest concentrations are form the site dataset.  The 
histogram shows that the combined data are right skewed with one data point separated from the 
rest of the data set.  Therefore from visual inspection of the data it can be concluded that the site 
concentrations are greater than the background concentrations. 
 
Lead 
 
The box plots show that the background concentrations are shifted below the site concentrations.  
This can be seen by the maximum background concentration being roughly equal to the site 
median concentration.  The normal quantile plot shows that the five largest concentrations are 
site concentrations.  The histogram shows that the combined data are right skewed with one data 
point separated from the rest of the data set.  Therefore from visual inspection of the data it can 
be concluded that the site concentrations are greater than the background concentrations. 
 
Zinc 
 
The box plots show that the background concentrations are shifted below the site concentrations.  
This can be seen by the upper whisker of the background dataset being roughly equal to the site 
median concentration.  The normal quantile plot shows that the site concentrations only occur in 
the upper tail of the combined data distribution and the three largest concentrations are from the 
site data set.  The histogram shows that the combined data are bell shaped with one data point 
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separated from the rest of the data set.  Therefore from visual inspection of the data it can be 
concluded that the site concentrations are greater than the background concentrations. 
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