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ACRONYMS 
AP Armor Piercing 

bgs Below Ground Surface 

BRAC Base Realignment and Closure 

CAD Cartridge Actuated Device 

CD Compact Disc 

CERCLA Comprehensive Environmental Response, Compensation and Liability 
Act 

CSM Conceptual Site Model 

CWM Chemical Warfare Materiel 

DDESB Department of Defense Explosive Safety Board 

deg F Degrees Fahrenheit  

DERP Defense Environmental Restoration Program 

DNT 2,4-dinitrotoluene 

DoD Department of Defense 

DU Depleted Uranium 

ECC Environmental Chemical Corporation 

EFACHES Engineering Field Activity Chesapeake  

EFANE Engineering Field Activity Northeast 

EOD Explosive Ordnance Disposal 

ESQD Explosive Safety Quantity Distance 

FDR Franklin Delano Roosevelt 

FUDS Formerly Used Defense Site 

FY Fiscal Year 

ft2/day Square Feet per Day 

GIS Geographic Information System 

HMX Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetraocine (Her Majesty’s Explosive) 

NDW Naval District Washington 

IH Indian Head 

IR Installation Restoration 

IRP Installation Restoration Program 

ITRC Interstate Technology Regulatory Council 

LANTDIV Atlantic Division 
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MEC Munitions and Explosives of Concern 

MC Munitions Constituents 

MD Maryland 

MMRP Military Munitions Response Program 

MRP Munitions Response Program 

MSDS Material Safety Data Sheet 

msl Mean Sea Level 

NACIP Navy Assessment and Control of Installation Pollutants 

NAVEODTECHDIV Naval Explosive Ordnance Disposal Technology Division 

NAVFAC Naval Facilities Engineering Command 

NCP National Contingency Plan 

NDW Naval District Washington 

NG Nitroglycerin 

OB Open Burning  

OD Open Detonation 

OE Ordnance and Explosives 

PA Preliminary Assessment 

PAD Propellant Actuated Device 

PAH Polycyclic Aromatic Hydrocarbon 

PETN Pentaerythrite Tetranitrate 

RCRA Resource Conservation and Recovery Act 

RDX Cyclotrimethylene trinitramine (Royal Demolition Explosive) 

RG Record Groups 

RPM Remedial Project Manager 

SARA Superfund Amendment and Reauthorization Act 

SDZ Surface Danger Zone 

STTP Safety Thermal Treatment Point 

SWMU Solid Waste Management Unit 

TNT Trinitrotoluene 

U.S. United States 

USACE United States Army Corps of Engineers 

U.S.C. United States Code 

USEPA United States Environmental Protection Agency 
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GLOSSARY OF TERMS 
 

Base Realignment and Closure (BRAC) – A Department of Defense (DoD) program that 

focuses on compliance and cleanup efforts at military installations undergoing closure or re-

alignment, as authorized by Congress in four rounds of base closures for 1988, 1991, 1993, and 

1995.  (DERP Management Guidance, September, 2001) 

 

Closed Range – A range that has been taken out of service as a range and that either has been put 

to new uses that are incompatible with range activities or is not considered by the military to be a 

potential range area.  A closed range is still under the control of a DoD component.  (DERP 

Management Guidance, September, 2001) 

 

Defense Site – All locations that are or were owned by, leased to, or otherwise possessed or used 

by the DoD.  The term does not include any operational range, operating storage or 

manufacturing facility, or facility that is used or was permitted for the treatment or disposal of 

military munitions. (10 U.S.C. 2710(e)(1)) 

 

Discarded Military Munitions – Military munitions that have been abandoned without proper 

disposal or removed from storage in a military magazine or other storage area for the purpose of 

disposal.  The term does not include unexploded ordnance, military munitions that are being held 

for future use or planned disposal, or military munitions that have been properly disposed of 

consistent with applicable environmental laws and regulations. (10 U.S.C. 2710(e)(2)) 

 

Explosive Ordnance Disposal (EOD) – The detection, identification, field evaluation, 

rendering-safe, recovery, and final disposal of unexploded explosive ordnance (UXO).  It may 

also include the rendering-safe and/or disposal of EO (explosive ordnance) which has become 

hazardous by damage or deterioration, when disposal of such EO requires techniques, procedures, 

or equipment which exceed the normal requirements for routine disposal. (OPNAVINST 

8027.1G, 14 Feb 92) 

 

Explosives Safety – A condition where operational capability and readiness, personnel, property, 

and the environment are protected from the unacceptable effects of an ammunition or explosives 

mishap. (DoD Directive 6055.9 July 1996) 
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Formerly Used Defense Site (FUDS) – Real property that was formerly owned by, leased by, 

possessed by, or otherwise under the jurisdiction of the Secretary of Defense or the Components 

(including governmental entities that are the legal predecessors of DoD or the Components) and 

those real properties where accountability rested with DoD but where activities at the property 

were conducted by contractors (i.e., government-owned, contractor-operated (GOCO) properties) 

that were transferred from DoD control prior to October 17, 1986.  The status of a site as a FUDS 

is irrespective of current ownership or current responsibility within the federal government.  

(DERP Management Guidance, September, 2001) 

 

Munitions Constituents (MC) – Any materials originating from unexploded ordnance, discarded 

military munitions or other military munitions, including explosive and non-explosive materials, 

and emission, degradation, or breakdown elements of such ordnance or munitions. (10 U.S.C. 

2710 (e)(4)) 

 

Munitions and Explosives of Concern (MEC) – This term, which distinguishes specific 

categories of military munitions that may pose unique explosives safety risks, means: unexploded 

ordnance, discarded military munitions or munitions constituents (e.g., TNT, RDX) present in 

high enough concentrations to pose an explosive hazard. (OUSD(AT&L) 18 December 2003) 

 

Operational Range – A range that is under the jurisdiction, custody, or control of the Secretary 

of Defense and that is used for range activities, or although not currently being used for range 

activities, that is still considered by the Secretary to be a range and has not been put to a new use 

that is incompatible with range activities.  (10 U.S.C. 101 (e)(3)) 

 

Other than Operational Range – Encompasses closed, transferred and transferring ranges.   

 

Range – A designated land or water area set aside, managed, and used for range activities of the 

DoD. Ranges include firing lines and positions, maneuver areas, firing lanes, test pads, detonation 

pads, impact areas, electronic scoring sites, buffer zones with restricted access and exclusionary 

areas, and airspace areas designated for military use in accordance with regulations and 

procedures prescribed by the Administrator of the Federal Aviation Administration.  (10 U.S.C. 

101 (e)(3)) 
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Transferred Range – A property formerly used as a military range that is no longer under 

military control and had been leased by the DoD, transferred, or returned from the DoD to 

another entity, including federal entities.  This includes a range that is no longer under military 

control but was used under the terms of a withdrawal, executive order, special-use permit or 

authorization, right-of-way, public land order, or other instrument issued by the federal land 

manager. (DERP Management Guidance, September, 2001) 

 

Transferring Range – A range that is proposed to be transferred or returned from the DoD to 

another entity, including federal entities.  This includes a range that is used under the terms of a 

withdrawal, executive order, act of Congress, special-use permit or authorization, right-of-way, 

public land order, or other instrument issued by the federal land manager or property owner.  An 

operational or closed range will not be considered a “transferring range” until the transfer is 

imminent. (DERP Management Guidance, September, 2001) 

 

Unexploded Ordnance  – Military munitions that have been primed, fused, armed, or otherwise 

prepared for action; have been fired, dropped, launched, projected, or placed in such a manner as 

to constitute a hazard to operations, installations, personnel, or material; and remain unexploded 

either by malfunction, design, or any other cause.  (10 U.S.C. 101(e)(5)) 
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EXECUTIVE SUMMARY 
 

The Department of Defense (DoD) has established the Military Munitions Response Program 

under the Defense Environmental Restoration Program (DERP) to address munitions and 

explosives of concern (MEC) [which include unexploded ordnance (UXO) and discarded military 

munitions (DMM)] and munitions constituents (MC) at other than operational military ranges and 

other sites.  Closed, transferred, and transferring military ranges and sites not located on an 

operational range are considered other than operational.  This report addresses other than 

operational ranges at an active installation.  It may include transferring and/or transferred ranges 

and munition disposal sites associated with an active installation if they are not included in Base 

Realignment and Closure (BRAC) or Formerly Used Defense Site (FUDS) programs.  

 

This report presents a Preliminary Assessment (PA) for the other than operational ranges at the 

Main Installation at Naval District Washington (NDW), Indian Head, Maryland.  While NDW, 

Indian Head consists of the Main Installation and the Stump Neck Annex, the Stump Neck Annex 

ranges are addressed in another report.  The DoD, United States Navy, and United States 

Environmental Protection Agency guidance for conducting and documenting PAs was followed 

and tailored, where appropriate, to address the unique aspects of MEC and MC.  By definition, 

PAs do not include intrusive work such as environmental sampling.     

 

NDW, IH is located in northwestern Charles County, Maryland, approximately 25 miles 

southwest of Washington, D.C.  The 2,300-acre Main Installation is located at the point of a 

peninsula known as Cornwallis Neck, located at the confluence of the Potomac River and the 

Mattawoman Creek.  The neighboring 1,100-acre Stump Neck Annex is located across 

Mattawoman Creek (to the south) from the Main Installation.   

 

Activity at the Main Installation is reported to date back to 1890.  The Main Installation has a 

varied history that covers most aspects of gun and weapons proving and powder and propellant 

development, manufacturing and testing.   

 

This PA Report includes seven other than operational ranges at the Main Installation.  Table ES-1 

provides a summary of the Main Installation other than operational ranges.  
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Table ES-1:  Summary of Other than Operational Ranges at the Main Installation 

Range Name NORM Range No. 
Size 

(acres) 
Use Dates of Use 

FDR Skeet Range UXO 000013 34 Potential Skeet range 1940s – 1960s 

Gate 3 Burning Ground UXO 000030 0.23 Burning ground 1955 – 1961 

NG Slums Burning Ground UXO 000006 0.3 Potential Burning 
ground 

Late 1940s - 
1953 

Safety Thermal Treatment Point UXO 000020 1.6 Burning ground Early 1940s - 
1988 

Single Base Propellant Grains 
Spill Area UXO 000009 52.2 Propellant 

transportation area 
1927 – late 

1980s 

Southwestern Pistol Range UXO 000029 1.26 Small arms range 1942 - unknown 

The Valley UXO 000011 21 
Testing, experimental 
research of all Navy 

ordnance 
1891 - 1921 

 

FDR Skeet Range - The FDR Skeet Range, which covers approximately 34 acres, is located 

adjacent to Mattawoman Creek on the southeast portion of NDW, IH Main Installation.  

Reportedly, the range was used as a recreational skeet range between the 1940s and 1960s; 

however, documentation confirming the use of this area is not available.  While its existence is 

unconfirmed, the FDR Skeet Range is reportedly located in a hilly wooded area that is currently 

not used.  Formal skeet ranges are typically level; current terrain features at the FDR Skeet Range 

would inhibit the sport.  Several buildings are also located within the presumed firing fan of this 

range.   

 

Burning Grounds - As production operations at NDW, IH have required the need for disposal of 

waste by burning, several areas at the Main Installation are reported to have been utilized for 

burning.  The four documented burning areas include the Original Burning Ground [Installation 

Restoration (IR) Site 28], the Safety Thermal Treatment Point, the Strauss Avenue Thermal 

Treatment Point, and Caffee Road Thermal Treatment Point.  The Strauss Avenue and Caffee 

Road Thermal Treatment Points are either active or located in active areas and therefore are not 

included in this assessment.  The Original Burning Ground is being addressed under the 

Installation Restoration Program (IRP) and is not included in this assessment.  Based on 

interviews conducted during this PA, two additional burning grounds are suspected to have been 

operated at the Main Installation:  the Gate 3 Burning Ground and the nitroglycerine (NG) Slums 
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Burning Ground.  The following three paragraphs provide a brief summary of the burning 

grounds that are part of this Preliminary Assessment. 

 

Gate 3 Burning Ground - The Gate 3 Burning Ground is a 0.23-acre site that was used for 

burning of explosives between 1955 and 1961.  The range is located on the Main Installation, 

northwest of the intersection of Strauss Ave. and E. Caffee Road, west of Strauss Avenue, and 

along the Potomac River shoreline.  During Malcolm Pirnie’s site reconnaissance, evidence of 

burned ground surface was observed.  The site is currently vacant. 

 

NG Slums Burning Ground - The NG Slums Burning Ground, also identified as IR Site 22, is a 

0.3-acre range located on the southeastern shore of the Main Installation adjacent to the 

Mattawoman Creek.  The suspected location lies east of Building 1216 and runs parallel to the 

east end of Hussey Circle Road.  This range was presumably used as an open burning ground for 

NG slums (i.e., excess NG mixed with sawdust for stabilization) generated at the NG production 

facilities.  The NG Slums Burning Ground was in operation from the late 1940s, when the NG 

production facilities were constructed, until approximately 1953.  The range is currently not used. 

 

STTP - The Safety Thermal Treatment Point (STTP) is a 1.6-acre site that was used for the open 

burning of waste pyrotechnics and single, double, and composite based propellants beginning in 

1942.  The range is located on a man-made area that was created by filling in a portion of the 

creek.  The STTP, also designated Solid Waste Management Unit (SWMU) 20 under the 

Resource Conservation Recovery Act (RCRA) program, was segregated into two areas.  The 

primary burn area, located from the tip of the small peninsula and approximately 150 feet inward, 

was used for the open destruction of munitions.  The secondary burn area covered the remainder 

of the small peninsula and was used for munitions testing.  The burning of propellants was 

terminated in 1954.  Burning of cartridge actuated devices (CADs), propellant actuated devices 

(PADs), primers, less sensitive explosives, and various other pyrotechnics continued until 1988.   

 

Single Base Propellant Grains Spill Area - The Single Base Propellant Grains Spill Area is 

approximately 52 acres in area and was utilized in the transportation of propellant from the 

former production area.  This site is comprised of an area where propellant grains, composed of 

nitrocellulose, were spilled during rail transportation at the installation.  Use of the rail line to 

transport single base propellant began between 1927 and 1942, and was terminated in the late 

1980s.  The Single Base Propellant Grains Spill Area is located in the northeastern portion of the 
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Main Installation peninsula, south of East Farnum Road.  The site was investigated in the 1983 

Initial Assessment study under the IR Program (identified as IR Site 10).  Currently, the site is a 

grassy area with two designated wildlife grazing areas and a number of buildings, which are 

either vacant or used for general equipment storage.  During Malcolm Pirnie’s site 

reconnaissance, single base propellant grains were observed under the porch of Building 188.  

Grains have also been observed by installation personnel throughout the area.  

 

Southwestern Pistol Range - The Southwestern Pistol Range is a 1.3-acre range located at the 

western end of the Indian Head Main Installation peninsula, between Drop Tower Drive and 

Pump House Lane.  The range was identified on a 1942 installation map as a “target range.”  The 

range was presumably used for small arms (pistol) training.  The dates of use are unknown.  

Currently, the site is an unused, overgrown grassy area designated as a wildlife field.  

 

The Valley - The Valley occupies an area approximately 21 acres in size and was used from 1891 

through 1921 for experimental research, development and testing of Navy ordnance, including 

gun proving and testing projectiles, armor plates, primers, fuzes, powder, and mines.  The range 

is currently used for recreational access to the Potomac River and Navy conference meetings.  No 

evidence of MEC or MC was observed at The Valley during the site visit; however, historical 

documentation was identified that described numerous testing activities.  In addition, personnel 

interviews stated that MEC and related debris have been found and removed from the area at 

various times over the last several years.   
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1. INTRODUCTION 
 

The Department of Defense (DoD) has established the Military Munitions Response Program 

under the Defense Environmental Restoration Program (DERP) to address munitions and 

explosives of concern (MEC) (including unexploded ordnance (UXO) and discarded military 

munitions (DMM)) and munitions constituents (MC) at other than operational military ranges and 

other sites.  Closed, transferred, and transferring military ranges and sites not located on an 

operational range are considered other than operational.  This report addresses other than 

operational ranges and sites at an active installation.  It may include transferring and/or 

transferred ranges and munition disposal sites associated with an active installation if they are not 

included in Base Realignment and Closure (BRAC) or Formerly Used Defense Site (FUDS) 

programs.   

 

The DoD and the United States (U.S.) Navy (Navy) are currently establishing policy and 

guidance for munitions response actions under the Navy Munitions Response Program (MRP).  

However, key program drivers developed to date conclude that munitions response actions will be 

conducted under the process outlined in the National Contingency Plan (NCP) (40 Code of 

Federal Regulations 300) as authorized by the Comprehensive Environmental Response, 

Compensation, and Liability Act of 1980, 42 United States Code (U.S.C.) 9605, as amended by 

the Superfund Amendments and Reauthorization Act of 1986 (SARA), Public Law 99-499 

(hereinafter referred to as CERCLA).  This report presents a Preliminary Assessment (PA) for the 

other than operational ranges at the Main Installation at Naval District Washington (NDW), 

Indian Head (IH) located in Indian Head, Charles County, Maryland (MD).1  DoD, Navy, and 

U.S. Environmental Protection Agency (USEPA) guidance for conducting and documenting PAs 

were followed and tailored, where appropriate, to address the unique aspects of MEC and MC. 

 

This PA Report is organized into the following sections: 

• Section 1 – Introduction 

• Section 2 – Installation Background 

• Section 3 – Physical and Environmental Characteristics  

                                                 
1 On 1 October 2003, the installation management functions at Indian Head transferred from Naval 

Surface Warfare Center – Indian Head Division to Naval District Washington.  References to this 
installation will now be Naval District Washington, Indian Head (NDW, IH). 
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• Section 4 – Summary of Data Collection Effort 

• Section 5 – Site Characteristics 

 

The following supporting information is appended to this PA: 

• References (Appendix A) 

• Project Source Data – General (Appendix B) 

• Project Source Data – Site Specific (Appendix C) 

• Ordnance Technical Data Sheets (Appendix D) 

 

An interactive compact disc (CD) report for Main Installation of NDW, IH is included with this 

report.  The CD will include electronic files of the report text, tables, and figures; appendices; 

project source data; additional site photographs; and interactive maps of the installation and will 

be provided under separate cover. 

 

1.1. Purpose 
 

This PA summarizes the history of munitions use for the following seven former ranges at the 

Main Installation of NDW, IH: 

 

• FDR Skeet Range 

• Gate 3 Burning Ground 

• NG Slums Burning Ground 

• Safety Thermal Treatment Point 

• Single Base Propellant Grains Spill Area 

• Southwestern Pistol Range 

• The Valley 

 

The PA provides an assessment of the current conditions with respect to MEC and MC based on a 

review of readily available information, personnel interviews, and a non-intrusive survey of the 

sites.  The PA provides the necessary information for Navy and regulatory decision-makers to:  1) 

eliminate from further consideration those MEC sites that pose minimal or no threat to public 

health or the environment; 2) differentiate MEC sites that may not require further munitions 

response actions from those that will require further investigation and/or munitions response 

actions; 3) determine if an imminent explosives safety hazard from MEC is present that warrants 

 
Main Installation 1-2  Final  
NDW, Indian Head, Maryland   September 2005 



FINAL PRELIMINARY ASSESSMENT 

an accelerated response action; and  4) determine if an imminent hazard from MC to human 

health and the environment is present and warrants an accelerated response action.   

 

1.2. Programmatic Framework 
 

The regulatory structure for managing Navy MRP sites is guided by a complex mixture of 

federal, state, and local laws, as well as DoD and Navy regulations and guidance.  The key 

legislation, policy, and guidance directing the program include, but are not limited to, the 

following: 

 

Defense Environmental Restoration Program (DERP) Management Guidance (September 

2001)  

The DERP Management Guidance establishes a MRP element for MEC and MC defense sites.  

The history of DERP dates back to the Superfund Amendments and Reauthorization Act (SARA) 

of 19862.  The scope of the DERP is defined in 10 United States Code (U.S.C.) §2701(b), which 

states that the: Goals of the program shall include the following: … (1) The identification, 

investigation, research and development, and cleanup of contamination from hazardous 

substances, and pollutants and contaminants.  (2) Correction of other environmental damage 

(such as detection and disposal of unexploded ordnance) which creates an imminent and 

substantial endangerment to the public health or welfare or to the environment … 

 

Draft DoD Directive Military Munitions Response Policy on Other-Than-Operational 

Ranges   

The Draft DoD Directive 4715.MRP (September 2003 version) states that munitions response 

will be conducted “in accordance with CERCLA and the National Oil and Hazardous Substances 

Pollution Contingency Plan (NCP)”. 

 

National Defense Authorization Act (FY02) (Sections 311-312)   

Sections 311-312 of the National Defense Authorization Act of FY02 reinforced the DoD’s 2001 

DERP Management Guidance by tasking the DoD to develop and maintain an inventory of 

defense sites that are known or suspected to contain MEC and MC.  Section 311 requires the DoD 

to develop a protocol for prioritizing defense sites for response activities in consultation with the 

                                                 
2  SARA was signed into law on October 17, 1986, and amended the CERCLA of 1980, 42 U.S.C. §9601 et seq.  

Related sections in Title 10 of the U.S.C. (10 U.S.C. §§2702-2710 and §§2810-2811) further define the program. 
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states and Tribes. Section 312 requires the DoD to create a separate program element to ensure 

that the DoD can identify and track munitions response funding. 

 

The September 2001 Management Guidance for the DERP and the Defense Authorization Act 

2002, described above, established the MRP.  The DoD provides program guidance and methods 

for conducting a baseline inventory of defense sites containing, or potentially containing, MEC 

and/or MC.  The Navy baseline inventory of sites was completed in FY02 and was used to 

establish the sites where PAs are needed to further evaluate the potential for MEC and MC.   

 

1.3. Project Management  
 

This PA has been coordinated and managed by the Navy Engineering Field Activity Northeast 

(EFANE), a component of the Atlantic Division (LANTDIV) of the Naval Facilities Engineering 

Command (NAVFAC).  The EFANE performs engineering functions for Navy installations 

throughout the northeast U.S. and is the Program Manager for this PA.  Malcolm Pirnie, Inc. has 

been contracted by EFANE to prepare this PA.  The Navy Remedial Project Manager (RPM) 

from Naval Facilities Engineering Command Washington3 (NAVFAC Washington) and the 

installation point of contact for NDW, IH provided valuable information and assistance 

throughout the PA data collection process. 

 

1.4. Preliminary Assessment Approach 
 

CERCLA implementing guidance, which was prepared for sites contaminated with hazardous 

substances, describes the PA as a limited-scope investigation based upon existing and available 

data.  However, the guidance also states that the PA process developed under CERCLA is not 

equally applicable to all sites and all contaminants and that variation from the guidance may be 

necessary.  Sites containing MEC are prime examples of sites where the generic CERCLA 

process does not fully address potential environmental and safety issues that may be present at a 

range.  Unique explosives safety issues associated with MEC cannot be assessed solely with the 

parameters developed for chemical and hazardous waste contaminants.  While this PA generally 

follows CERCLA guidance, certain elements of the PA report have been tailored to address the 

unique explosives safety aspects of MEC. 

                                                 
3 On July 23, 2004 Engineering Field Activity Chesapeake (EFACHES) was decommissioned and is now part of Naval 

Facilities Engineering Command Washington (NAVFAC Washington). 
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The PA process for each site involves collecting and reviewing available information regarding 

the site.  Data collection activities included on- and off-site research and interviews.  They also 

included limited visual surveys to observe physical evidence that might indicate presence of MEC 

(e.g., discarded munitions items, ordnance penetration holes, and scarred trees) and MC (e.g., 

ground scarring, stressed vegetation, and chemical residue) at the sites.  The Malcolm Pirnie data 

collection team conducted the on-site portion of the data collection and visual survey during four 

multi-day site visits:  June 23-27, 2003; November 17-21, 2003; December 1-2, 2003; and June 2-

3, 2004.  Substantial field time and multiple visits were required due to the large number of sites 

and potentially available data sources.       

 

This PA is inclusive and makes use of readily available data relating to munitions use at the 

NDW, IH including historical records, field data, anecdotal evidence, interviews with current and 

former site personnel, and professional knowledge and experience.  It is based, in part, on 

information provided in documents referenced in Appendix A and is subject to the limitations and 

qualifications presented in the referenced documents. 
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2. INSTALLATION BACKGROUND 
 

The following sections provide general information about NDW, IH including its location and 

setting; a brief history of the installation; its missions over time; and a history of munitions 

related training, storage, and usage.   

  

2.1. Location and Setting  
 

The locations of NDW, IH and the other than operational ranges subject to this PA are shown on 

Map 2.1-1 and Map 2.1-2.  The Main Installation covers approximately 2,300 acres of Cornwallis 

Neck in Charles County, MD.  Cornwallis Neck is located at the confluence of the Potomac River 

and Mattawoman Creek, which border the installation to the northwest and south, respectively.  

The town of Indian Head is located east of NDW, IH.  The NDW, IH Stump Neck Annex is south 

of the Main Installation.  The proximity of the town of Indian Head to the MD 210 corridor and 

wildlife management areas makes the area a destination of outdoors enthusiasts including boaters, 

hunters, and fisherman.   

 

The population at NDW, IH consists of 2,200 civilians, 500 military personnel, 800 contractors, 

and 550 dependents.  The 2000 U.S. Census indicates 3,422 residents for the town of Indian Head 

and 120,546 residents for Charles County. 
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2.2. Installation History 
 

Established in 1890, NDW, 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 is 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 the land that currently 

makes up the Stump Neck Annex, which was acquired for use in 1901 as an impact area and 

safety buffer.  The Main Installation and Stump Neck Annex have had both separate and joint 

missions.  Therefore, from a historical perspective, these sites are discussed together.     

 

With the opening of the nearby Dahlgren Naval Proving Ground in the early 1930s, the primary 

focus of NDW, IH turned from gun proving to powder manufacturing.  Additional acquisition and 

improvement to the installation continued through the 1960s to increase operational capacity and 

safety buffers required for the manufacturing, testing, and storing of energetic materials.   

 

In recent decades, NDW, IH has come to be known as a center of excellence in the development 

and manufacture of specialized energetic materials used in demolition and propulsion.  Now 

under the direction of the Naval Sea Systems Command, the current mission of NDW, IH is to: 

 

• Provide services in energetics for all warfare centers through engineering, fleet and 
operational support, manufacturing technology, limited production, and industrial base 
support; 

• Provide research, development, testing, and evaluation of energetic materials, ordnance 
devices and components, and other engineering standards including chemicals, 
propellants, propulsion systems, explosives, pyrotechnics, warheads and simulators; and 

• Provide support to all warfare centers, military departments and the ordnance industry for 
special weapons, explosives safety and ordnance environmental issues. 

 

Table 2.2-1 summarizes the key milestones in the history of NDW, IH.   

Table 2.2-1: Timeline of Historical Events at NDW, IH  

Time Period NDW, IH Milestones 

1890 - 1900 • Constructed on 659 acres on Cornwallis Neck in 1890 as the Naval 
Proving Ground to test guns, armor, shells and mounts.  

• Within one year, added the 222.75-acre Mount Pleasant Farm. 
1900 - 1910 • Factory constructed for smokeless powder production. 

• Stump Neck Annex property purchased in 1901 to extend firing range.  
1910 -1920 • Work gradually moved from proving of guns and armor to include 
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Time Period NDW, IH Milestones 
standardization of shells and powder. 

• Acquired 1,160 acres of land adjacent to the Main Installation in 1918.  
• 161 acres acquired for a railroad right-of-way running from the Naval 

Proving Ground to the Pennsylvania Railroad junction at White Plains, 
Maryland; 13.8-mile railroad spur constructed.   

1920 – 1940 • Mission gradually shifted from a Naval gun proving ground to a 
chemical factory, research laboratory and an Explosive D factory.  

• Facility changed name to the Naval Powder Factory. 
• All proving ground activities were moved to Dahlgren, Virginia.   

1940 – 1950 • Navy established Explosives Investigation Laboratory where extensive 
examination of captured enemy ordnance was performed. 

• Explosive Ordnance Disposal (EOD) unit moved from White Oak to 
Stump Neck Annex. 

• Joint forces EOD school led by Navy formed in 1947. 
• Propellant research and development added to installation mission. 
• Jet Propulsion Research Lab founded (1940-1944). 

1950 – 1960 • Facility changed its name to the Naval Propellant Plant. 
• Research and development on the Polaris and other rocket programs 

began. 
1960 – 1980 • Rum Point, an 80-acre promontory on the Mattawoman Creek, was 

acquired by condemnation in 1966. 
• Bullitts Neck, a separate 47-acre promontory in the Mattawoman 

Creek, was purchased in five small acquisitions (1965-1966).   
• The Naval Propellant Plant changed its name to the Naval Ordnance 

Station to reflect the diversification from propellants into related fields 
of chemistry, engineering, and production contract management.   

1980 - 1990 • Full-scale production at the Naval Ordnance Station concentrated on 
several processes/products too unprofitable, too dangerous, or too 
difficult for the private sector to manufacture. 

• The Naval Ordnance Station became the center of excellence for the 
following technologies:  guns, rockets and missiles; energetic 
chemicals; ordnance devices; missile weapon simulators; explosive 
process development engineering; and explosive safety, occupational 
safety and health, and environmental protection. 

1990 - present • EOD School at the Stump Neck Annex was closed in 1999. 
• Currently, the mission of the NDW, IH is to ensure operational 

readiness of U.S. and allied forces by providing the full spectrum 
technical capabilities necessary to rapidly move any “energetics” 
product from concept through production to operational deployment. 
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2.3. Munitions Related Training / Storage / Usage   
 

Based on the historical use of NDW, IH it is evident that munitions training, storage and use have 

been extensive over the operational history of the installation.  Since the establishment of NDW, 

IH, mission critical areas have included:  

• Energetics research; • Underwater warheads; 

• Chemical/physical characterization; • Nitramine gun/high-energy propellants; 

• Detonation science; • Weapon simulation; 

• Weapons product development; • Chemical processing/nitration; and 

• Cartridge-actuated devices/propellant- 
       actuated devices (CADs/PADs) ordnance evaluation.  
 

Reported ordnance items accounted for at the installation include mines, torpedoes, rockets, 

missiles, small arms, mortars, grenades, bombs, Naval guns, explosives and their byproducts from 

testing and manufacture.   

 

This section is limited to the other than operational ranges that are the subject of this PA.  These 

ranges were either identified during the Navy Range Inventory process or as a result of the data 

collection for this PA.  Current storage near the ranges is not addressed for security concerns. A 

brief description of the usage of each other than operational range is provided below: 

 

FDR Skeet Range – The FDR Skeet Range is a 34-acre area located on the southeast portion of 

the Main Installation.  Reportedly, the range was used as a recreational skeet range between the 

1940s and 1960s; however, use as a skeet range could not be confirmed.  Based on the reported 

information regarding the FDR Skeet Range, it is assumed that the area’s use was limited to shot 

gun ammunition and clay targets.   

 

Burning Grounds - Production operations at NDW, IH have required the need for disposal of 

waste by burning.  Several areas at the Main Installation at NDW, IH are reported to have been 

utilized for burning.  The four documented burning areas include the Original Burning Ground 

[Installation Restoration (IR) Site 28], the Safety Thermal Treatment Point, the Strauss Avenue 

Thermal Treatment Point, and Caffee Road Thermal Treatment Point.  The Strauss Avenue and 

Caffee Road Thermal Treatment Points are either active or located in active areas and therefore 

are not included in this assessment.  The Original Burning Ground was operated from the 1930’s 
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until the early 1940’s for the incineration of scrap single and double-base propellants, composite 

propellants, and various propellant ingredients.  This range is being addressed under the 

Installation Restoration Program (IRP), Site 28 and is not included in this assessment.  The Safety 

Thermal Treatment Point, in operation from approximately 1942 to 1988, was the burning ground 

used after the Original Burning Ground was closed.   

 

Based on interviews conducted as part of this PA, two additional burning grounds are suspected 

to have been operated at the Main Installation:  the Gate 3 Burning Ground and the Nitroglycerine 

(NG) Slums Burning Ground.  Reportedly, these areas were used to dispose of by-products 

generated from the NG Plant, which has been in operation at the Main Installation since 

approximately 1948. 

 

The following three paragraphs provide a brief summary of the burning grounds that are part of 

this Preliminary Assessment. 

 

Gate 3 Burning Ground – The Gate 3 Burning Ground is a 0.23-acre area located along the 

shoreline of the Potomac River near the intersection of Strauss Ave. and E. Caffee Road.  

According to a former installation employee in charge of the burning points, Mr. Ivan Tominack, 

explosives may have been brought to this location for burning.  Reportedly, the Gate 3 Burning 

Ground was in operation from approximately 1955 to 1961.  

 

NG Slums Burning Ground – The 0.3-acre NG Slums Burning Ground (IR Site 22) was reported 

to be located on the southeastern shore of the Main Installation adjacent to the Mattawoman 

Creek; however, the location of the range is speculative.  Reportedly, the area was used as an 

open burning (OB) ground for NG slums (i.e., excess NG mixed with sawdust for stabilization) 

generated at the NG production facilities.  The NG Slums Burning Ground was reported to have 

been operated from the late 1940s, when the NG production facilities were built, until 

approximately 1953.  Potential MEC at the NG Slums Burning Ground is NG. 

 

Safety Thermal Treatment Point – The Safety Thermal Treatment Point (STTP) is approximately 

1.6 acres located at the end of a small peninsula that extends southwest from the Indian Head 

Main Installation peninsula into the Mattawoman Creek.  The area was used for OB/open 

detonation (OD) and testing of projectiles, bulk propellant, bulk high explosives, demolition 

charges, CAD/PADs, primers, less sensitive explosives, and various other pyrotechnics from the 

 
Main Installation 2-7  Final  
NDW, Indian Head, Maryland   September 2005 



FINAL PRELIMINARY ASSESSMENT 

late 1940s to 1988.  As reported in the 1996 Draft Closure and Post Closure Plans for the Safety 

Thermal Treatment Point, soil and groundwater samples demonstrated elevated levels of 

explosives and metals. 

 

Single Base Propellant Grains Spill Area – The Single Base Propellant Grains Spill Area is a 

52-acre site located in the northeastern portion of the Indian Head peninsula, south of East 

Farnum Road.  This site is comprised of an area where propellant grains were spilled during 

transportation of the propellant by rail at the installation.  Transportation of the grains by rail 

started between 1927 and 1942, and was terminated in the late 1980s.  Single base propellant 

grains, popular propelling charges that provide efficient smokeless powder, are comprised 

primarily of nitrocellulose.  Under certain conditions, these propellants may present a flammable 

or explosive hazard.   

 

Southwestern Pistol Range – The Southwestern Pistol Range comprises 1.26 acres located at the 

western end of the Main Installation, between Drop Tower Drive and Pump House Lane, along 

the Potomac River.  While the dates of use are unknown, the range was identified on a 1942 

installation map as a “target range.”  The range was used for small arms training.  No information 

was found regarding the layout and orientation of the range.   

 

The Valley - The Valley is a 21-acre area that was used for developing and testing numerous 

ordnance items from 1891 through 1921.  Historical documentation states that various calibers of 

guns (1-inch through 16-inch) were proved at The Valley with various projectiles including armor 

piercing (AP) shells.  Tested shells contained different types of explosives.  In addition to 

projectile testing and gun proving, cartridges cases, fuzes, primers, firing devices, gun 

implements and powders were also tested.   

 

As illustrated in Figure 2.3-1, the western portion of the Main Installation peninsula lies within 

the estimated firing fan for The Valley.  Based upon its historical use, there is a potential for 

munitions associated with The Valley to be present in the areas within the estimated limits of this 

firing fan.  The following other than operational ranges at the Main Installation are within the 

estimated firing fan for The Valley:  the Gate 3 Burning Ground and the Southwest Pistol Range.    
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Figure 2.3-1:  The Valley Firing Fan
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3. PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
 
The following sections provide general physical and environmental characteristic information for 

NDW, IH including its climate, topography, geology, soil and vegetation types, hydrology, 

hydrogeology, cultural and natural resources, and threatened and endangered species.  

 
3.1. Climate 

 

NDW, IH, located on the eastern shore of the Potomac River in Charles County, MD, 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 at 

the NDW, IH.  In the winter, the Blue Ridge and Appalachian mountain ranges located to the 

west of the NDW, IH 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.  Precipitation is well distributed 

throughout the year, with July and August as the wettest months.  Average annual precipitation is 

44 inches.  Maximum snow accumulation averages nine inches between November and March.  

The growing season lasts approximately 190 days, starting in mid-April. 

 
3.2. Topography 

 

NDW, IH occupies two peninsulas along the eastern shore of the Potomac River.  The Main 

Installation is located on the northern peninsula.  The general topography of the mainland areas of 

Charles County can be described as gently rolling lands with a few steep slopes.  This area 

includes many drainage swales and streams.  Shoreline areas along the Potomac River are 

generally steeply sloped.   

 

The Main Installation has a relatively low topographic profile.  The highest point is the 

northeastern portion of the peninsula with an elevation of approximately 110 feet above mean sea 

level (msl).  The western border of the Main Installation (along the eastern Potomac River 

shoreline) is characterized by 40- to 50-foot bluffs, while the eastern portion (along Mattawoman 

Creek) is more gently sloping, although some areas with 10- to 40-foot bluffs exist. 
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3.3. Geology 
 
NDW, IH lies within the Atlantic Coastal Plain Physiographic Province, eight to ten 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 

NDW, IH (Vroblesky, 1991; Hiortdahl, 1990).  It lies non-conformably on the crystalline 

basement rock surface, which dips to the east.  The geologic units underlying NDW, IH, in 

stratigraphically ascending order, are the Lower Cretaceous Potomac Group, the Tertiary age 

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 Main Installation (Vroblesky, 1991; Harsh and Laczniak, 

1990) and consists of three geologic units (in ascending stratigraphic order):  the Patuxent 

Formation; the Arundel Formation; and the Patapsco Formation. 

 

The Patuxent Formation consists of sand and pebbles with thin clay interbeds and is 300-400 feet 

thick in the study area.  The Arundel Formation generally consists of a massive clay with 

abundant lignite and siderite concretions and is less than 100 feet thick beneath most of 

northwestern Charles County.  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 up to 

80 feet thick in the NDW, IH area.  The younger units of the Pamunkey Group 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 NDW, IH where surface elevations exceed 40 feet.  However, beneath most of the 
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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, with an aggregate thickness of zero to approximately 40 

feet.  The Aquia Formation and younger upland deposits are missing in many locations in the 

NDW, IH region due to erosion and deposition in Pleistocene and Holocene paleochannels.  

Where this occurs, the overlying Quaternary deposits directly overlie the Cretaceous formations. 

 

3.4. Soil and Vegetation Types 
 

Charles County is located within 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, earth slides and hardpans are common.   

 

The U.S. Department of Agriculture mapped the soils of the Main Installation in the Soil Survey 

of Charles County, MD, 1974.  The primary soil series in this area are the Beltsville, Keyport, and 

Elkton Silt Loams.  Some additional soil types found at the Main Installation are cut-and-fill land, 

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

Main Installation. 

 

The Beltsville Silt Loam is found primarily in the upland elevations of the northern portion of 

Indian Head.  The 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. 

 

The Keyport and Elkton Silt Loams are found in the lower elevations of the southern portion of 

the Main Installation.  They are both clayey silt loam soils and slowly permeable, with the Elkton 

series being the least permeable.   

 

Cut-and-fill land, gravelly land and tidal marshes are found in the coastal areas of the Main 

Installation.  Cut-and-fill lands are areas where the native soils have been removed and graded or 

filled with other material or soil.  Gravelly land is composed of gravelly deposits with 

unidentifiable soil types due to severe erosion.  Tidal marshes consist of materials ranging from 

sand to clay, with occurrences of peat and muck. 
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The land around the Main Installation is heavily vegetated.  There are five basic vegetation types 

present including pine, hardwood, pine-hardwood mix, tidal and non-tidal wetlands, and urban 

landscape.  The hardwoods and the pine-hardwood mix can be further subdivided into upland and 

wetlands divisions.  Most of the forested land is either second or third growth; little, if any, virgin 

forest remains.  The most abundant trees include the Virginia Pine, Sweet Gum, Red Oak, and 

Yellow Poplar. 

 

Hardwood forest dominates approximately 1,075 acres (nearly 50%) of NDW, IH.  Species 

common to the upland portions of the hardwood forests include Red, White, and Chestnut Oak, 

Tulip Poplar, and Hickories.  The wetland portion is typically comprised of Red Maple, Sweet 

Gum, Green Ash, and American Sycamore. 

 

The following species are common along the shoreline of the Potomac River:  Black Persimmon, 

Grape, Sea Myrtle, False Indigo, Poison Ivy, Virginia Creeper, and Phlox.  In addition, the 

following grasses are present:  Gama Grass, Panic Grass, Bermuda Grass, and Finger Grass.  

Marsh areas are dominant along the shores of Mattawoman Creek.  They are characterized by 

Jewelweed, Alger, Marsh Cattail, Weedgrass, Sedge, Three Square Bulrush, Wild Rice, 

Saltmarsh Cordgrass, Smartweek, and Marsh Mallow. 

 

3.5. Hydrology 
 
The three primary waterways in the area are the Potomac River, Mattawoman Creek, and 

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

while Mattawoman Creek, and Chixamuxen 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 Chixamuxen Creek are Potomac River tributaries and are also tidally 

influenced.  Both have large floodplains and contain large expanses of tidal wetlands and 

marshes.  Many small streams cross the area, most of which drain directly into one of the three 

major waterways.  Wetlands and floodplains are valuable habitat 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. 
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Based on the drainage divides derived from the topography of the area shown in a 1983 Initial 

Assessment Study conducted at NDW, IH the majority of the natural drainage at the Main 

Installation flows to the Mattawoman Creek.   

 

3.6. 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 NDW, 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. 

 

Surficial aquifer:  Shallow, unconfined to semi-confined groundwater at the NDW, IH occurs in 

the surficial aquifer from near surface to approximately 45 feet below ground surface (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 even sediments of Patapsco Formation.  

Typically, the 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 edge of water bodies and during periods of 

high tide.  Shallow groundwater flow follows 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). 

 

Lower Patapsco aquifer:  The lower Patapsco aquifer lies at 70-200 feet below msl in the study 

area, with a thickness ranging from 65-140 feet.  The transmissivity of the lower Patapsco aquifer 

ranges from about 190 to 700 square feet per day (ft2/d) near Indian Head.  The aquifer is 

underlain by relatively low permeability sediments of the Patapsco Formation and is underlain 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. 
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The lower Patapsco aquifer is the principal water-supply aquifer at NDW, IH.  Potable water 

supply wells at NDW, IH are typically screened in multiple sand layers within this aquifer at an 

average depth of 200 to 300 feet.  These potable water wells serve an approximate population of 

4,050 people, including civilian and enlisted Navy employees and contractor employees.  

Although none of the NDW, 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 NDW, IH in and near the towns of Indian Head and Potomac Heights. 

 

Upper Patuxent aquifer:  The upper Patuxent aquifer lies at 400-600 feet below msl in the study 

area and is about 50-70 feet thick.  The transmissivity of the upper Patuxent aquifer ranges from 

about 150 to 2600 ft2/d in northwestern Charles County.  The aquifer is underlain by relatively 

low permeability sediments of the Patuxent Formation. 

 
Lower Patuxent aquifer:  The top of the lower Patuxent aquifer lies at 800–1,000 feet below msl 

in the study area and is about 100 feet thick.  Few potable water wells are screened in the lower 

Patuxent aquifer due to 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 due to the leaky nature of the intervening confining unit. 

 

3.7. Cultural and Natural Resources 
 

An archaeological reconnaissance survey of NDW, IH was conducted in 1985 (Barse, 1985).  

Forty-five sites representing prehistoric time periods from the Early Archaic through the Late 

Woodland/Contact transition period were identified.  Four of these sites were considered to be 

eligible for nomination to the National Register of Historic Places as containing “categories of 

information that will help further the discipline of archaeology”.  It was reported that an 

additional eight sites might be eligible but that further investigation is needed.    

 

A survey of historic buildings at NDW, IH was also conducted in 1985 and remnants dating back 

to the Civil War were found at the ravine leading up from the original Potomac River landing 

area.  The reported findings included remnants of test guns and metal plates, which date back to 

the late 19th Century.  The Single Base Powder Production Area, a series of buildings located on 

top of the bluff along the Potomac River, the water tower, the original power plant, the Victorian 

officers’ quarters and the surgeon’s house were reported to date to 1899.  The review of cultural 
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and natural resources is based on limited available information.  No additional information was 

discovered to further assess cultural and natural resources. 

 

3.8. Endangered and Special Status Species 
 

According to the 1997 NDW, IH Wildlife Management Plan, four endangered species are located 

within NDW, IH.  The four species are located at the Stump Neck Annex.  Three of them are 

federally endangered:  the American Bald Eagle, rainbow snake, and the joint-vetch (flowering 

plant of the pea family).  The fourth species, the scaly blazing-star (perennial herb), is a species of 

special concern in the State of Maryland.  As of the July 2001 Threatened and Endangered 

Plant/Animal Species of Charles County, Maryland report, the Maryland Department of Natural 

Resources Wildlife and Heritage Service still listed these four species as federal and state 

endangered for Charles County.  Although these species are located at the Stump Neck Annex, 

their proximity to the Main Installation creates a potential for these species to be found there as 

well.  

 

Protected species that are known to or have the potential to inhabit the Main Installation are listed 

Table 3.8-1:  

Table 3.8-1:  Summary of Known or Potential Protected Species 

Ecological Receptors Species 

Federal Endangered 

• American Bald Eagle 

• Rainbow Snake 

• Joint-vetch 

Federal Threatened None Reported 

State Endangered Scaly blazing-star 

State Threatened None Reported 

Other Ecological Receptors None Reported 

 

*Sources of data include: 

• NDW, IH Wildlife Management Plan, 1997.  

• Threatened and Endangered Plant/Animal Species of Charles County, Maryland, 

July 2001. Maryland Department of Natural Resources. 
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4. SUMMARY OF DATA COLLECTION EFFORT 
 

Five primary sources of information were researched as part of the data collection effort for the 

PA.  The sources of data included: 

1) Historical archives;  

2) Personal interviews; 

3) Installation data repositories;  

4) Visual surveys; and   

5) Off-site data sources and repositories. 

These data sources are discussed below, along with their applicability relative to this PA.   

References for the data obtained are included in Appendix A.  Appendix B and Appendix C 

contain the source data listed in Appendix A.   

 

4.1. Historical Archive Repositories (off-site)   
 

The data collection team reviewed archival records located at the National Archives in College 

Park, MD, and in Washington, D.C.  The data collection team researched the following records 

and record groups (RG) for documents relating to munitions usage at NDW, IH.  An asterisk (*) 

indicates the material was photocopied.  

 
Textual Records: 
 

RG 71, Bureau of Yards and Docks  

Naval Property Case Files, Boxes 580*, 581*, 582*, 583*, 584 

Unprocessed Naval Property Case Files, Box 36 

 
RG 72, Bureau of Aeronautics  

Entry 67, Confidential Correspondence, 1922-1944, Boxes 977, 1205*  

Entry 67-A, Confidential General Correspondence, 1945, Box 

Entry 62-B, General Correspondence, 1943-1945, Boxes 2320, 2931, 2946, 2938, 

2978, 2982, 2996, 2998, 3003, 3010, 3050, 3066, 3078, 3470, 

 
RG 74, Bureau of Ordnance  

Entry 25, General Correspondence, 1926-1944, Boxes 937*, 938*, 939*, 940, 

941* 
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Entry 25-C, General Correspondence, Confidential, 1926-1939, Box 98 

Entry 25-E, General Correspondence, Confidential, 1940-1942, Box 189* 

Entry 25-I, General Correspondence, 1942, Confidential, Box 212* 

Entry 25-J, General Correspondence, 1942, Restricted, Boxes 512*, 513*, 514 

Entry 25-M, General Correspondence, 1943, Confidential, Box 389 

Entry 25-O, General Correspondence, 1943, Restricted, Boxes 600-602 

Entry 25-U, General Correspondence, 1944, Confidential, Boxes 557-561 

Entry 25-V, General Correspondence, 1944, Restricted, Boxes 1031, 1032*, 

1033-1035  

Entry 1001, General Correspondence, 1907-1949  

1947, Box 36 

1948, Box 64 

1949, Box 103  

Entry 1003 A, General Correspondence, 1948, Boxes 129*, 173, 174, 175 

Entry 1003 A, General Correspondence, 1949, Box 534* 

Construction and Procurement Subject Files  

1945, Boxes 828, 1222, 1256, 1257, 1264, 1265, 1284, 1285, 1354*, 1355*, 

1356*, 1357*, 1358*, 1359*, 1360*, 1390-1393, 1443*, 1444*, 1445*, 1446*, 

1488*, 1489*, 1600 

1946, Boxes 309*, 310*, 311* 

 
RG 127, U.S. Marine Corps, Office of the Commandant 

General Correspondence, 1939-1850, Boxes 230, 840, 1805, 1806 

 
RG 334, Records of Inter-Service Agencies, Armed Forces Explosives Safety Board 

Entry 15, Explosion Files, 131, 234, 329 

 

Cartographic Records: 

 

RG 23, Coast and Geodetic Survey  

Folders for Charts 559*, 560* 

 
RG 57, U.S. Geological Survey 
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RG 71, Bureau of Yards and Docks 

Maps for facility 502*, 509, codes 1, 2, 3, 15, 16, 32, 34, 42, 44-48 

Series I microfilm, Rolls 500*, 501, 502, 503*, 516* 

Series II Index Boxes 67-69, 73 

Series II Microfilm, Reels 418*, 419*, 420, 444*, 1344*, 1345* 

 
RG 77, Department of Army 

Army Mapping Service, AMS-V833* 

 

RG 385, Naval Facilities Engineering Command, 1917-1989  

Architectural and Engineering Plans, Boxes 2, 185 

Restricted UIC Architectural and Engineering Plans, Boxes C27, C28, C29, 

C30*, C31, C38* 

 

Aerial Photographs: 

 

RG 373, Defense Intelligence Agency 

Can ON 38542 

 
Still Photos:   
 

RG 71, Bureau of Yards and Docks 

Entry 71-CA, Construction Projects, 1879-1943, Box 191* 

Entry 71-CB, Construction Projects, 1940-1943, Boxes 52, 136 

Entry 71-CP, Construction Projects, 1941-1953, Boxes 33-35, 70, 78, 83 

 
NAVAL HISTORICAL CENTER, WASHINGTON, D.C.  
 

Photo Archives, Aerials * 

Photo Archives, Card File 

 

Operational Archives 

Command Histories, 1945-1991* 
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NATIONAL ARCHIVES, REGIONAL OFFICE, PHILADELPHIA 
 

RG 181, U.S. Naval Districts and Shore Establishments 

Central Subject Files, Naval Powder Factory, 1907-1925, Boxes 1, 2, 3*, 4, 5, 6*, 

7-11, 12*, 13*, 14, 15*, 16*, 17*, 18*, 19-30 

 

Upon receipt of this information from the archive research subcontractor, Nicklason Research 

Associates, Malcolm Pirnie’s project team organized the information by subject matter and 

reviewed the content for applicability in the PA process.  The relevant information was then 

digitized and is provided as a part of the project record contained in the CD submitted with this 

PA.    

 

4.2. Personal Interviews 
 

The following NDW, IH personnel were interviewed during the site visits or via telephone (Table 

4.2-1). Relevant interviews have been documented and are included in Appendix C.     

 

Table 4.2-1:  NDW, IH Personnel Interviewed during Site Visits 

Name Office 

Christina Adams Public Affairs 

Dave Bode Safety Department 

Jeff Bossart Natural Resources 

Walter Carr NG Plant 

Joe Cooper NG Plant 

Tom Cox Public Works 

Bruce Dalton Safety Department, Retired  

Jim Dolph Navy Historian 

Kathy Frey Environmental Office 

Kenny Grimes  NG Plant 

Frank James Safety Department /EOD 

Shawn Jorgensen  Environmental Office 

Cee Cee Krawling Base Security 

Tara Landis Public Affairs 

Main Installation 4-4  Final  
NDW, Indian Head, Maryland   September 2005 



FINAL PRELIMINARY ASSESSMENT 

Table 4.2-1:  NDW, IH Personnel Interviewed during Site Visits 

Name Office 

Elaine Magdinec Environmental Office 

John McDevitt NDW, IH Retired 

Gordon Miller Retired Marine Corp EOD 

Heidi Morgan Environmental Office 

Jeff Morris RPM NAVFAC Washington 

William Penn NDW, IH Retired 

AJ Perk 

Production Engineer and Former Head of 

Production, NDW, IH Retired 

Wes Pero Safety Department 

Pete Perry NDW, IH Retired. 

Allison Poe 

Public Works Office/ Geographic Information 

System (GIS) Specialist 

Diana Rose Environmental Office 

Lou Scalafari Former Public Works Employee 

John Stacey Public Works/Master Plan 

David Stewart Public Works/Utilities 

Ivan Tominack NDW, IH Retired 

 

 

4.3. On-Site Data Repositories 
 

The following is a partial list of data sources accessed for this PA.  A complete, detailed listing is 

provided on the CD.  

• NDW, IH Environmental Office 

• NAVEODTECHDIV Environmental Office 

• NDW, IH Natural Resources Office 

• NDW, IH Cultural Resources Office 

• NDW, IH NEPA Program Office 

• NDW, IH Public Works Office 

• NDW, IH Safety Office 

• Ordnance and Explosives Support Office 
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• NAVEODTECHDIV Technical Library 

• NDW, IH Technical Library 

• NDW, IH Public Affairs Office 

• NDW, IH Installation Repository (“The Barn”) 

• NDW, IH Public Works Map Room (“The Vault”) 

• NDW, IH Photo Lab 

 

4.4. Visual Survey 
 
A visual survey of each site/range was part of the data collection effort to identify MEC related 

materials (e.g., expended rounds, fragmentation, range debris, old targets), evidence of MC (such 

as ground scarring, stressed vegetation, or observable chemical residue), and/or surface features 

that could provide additional information to aid in the characterization of the site.  The visual 

survey was also used to enhance, augment, or confirm the archival data and, in some cases, 

provide new information regarding the historical use and current conditions of the site.  The 

surveys were completed in 2003 on June 23-27, November 17-21, and December 1-2.  A 

description of the ranges/areas surveyed and the results of the surveys are provided in Section 5.   

 

4.5. Off-Site Data Sources 
 

The following off-site repositories were contacted by Malcolm Pirnie to obtain information for 

this PA.  A listing of informational resources provided is included. 

 

Potomac Branch Library, Indian Head, MD - The book, Praising the Bridge that Brought Me 

Over, was provided. 

 

Town Hall. Indian Head, MD - No relevant information was provided.   

 

Maryland Historical Society, Baltimore, MD- Two books:  Maryland A to Z, A Topographical 

Dictionary and Gun Powder Town on the Potomac and a newspaper article regarding town 

history were provided and reviewed. 

 

Torpedo Factory Art Center, Alexandria, Virginia*- No references to Indian Head were 

discovered. 
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Alexandria Central Library*- No relevant information was provided.  

 
*Researched based on speculation that torpedoes manufactured at the former facility may 

have been sent to NDW, Indian Head for testing.   
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5. SITE CHARACTERISTICS 
 

The following sections provide site-specific information about each of the sites located on NDW, 

IH including history and site description; land use; access controls and restrictions; visual survey 

observation and results; contaminant migration routes; and receptors. 

 

5.1. FDR SKEET RANGE 
 

5.1.1. History and Site Description 
 

The FDR Skeet Range was reportedly a recreational target practice area from the 1940s until the 

1960s.  Based on interviews with workers of the NG plant, the range was included in the Navy 

Range Inventory as a 5.1-acre range.  This acreage was increased to 34 acres during the PA.  

While its location and existence has not been confirmed, the reported location is on the southeast 

portion of the Main Installation adjacent to the Mattawoman Creek.  

 

Historic facility maps from the 1940s show two small structures in the area of the FDR Skeet 

Range that were identified as possible trap houses in November 2003 interviews with Mr. Carr 

and Mr. Cooper (employees of the NG Plant for more than 40 years).  According to Mr. Cooper, 

the remnants of the wooden trap houses were destroyed when the NG Plant exploded in 1967.  

Using this information, inferred orientations of the trap houses indicate that firing occurred to the 

northeast towards an outfall creek on the 

eastern boundary of the range.   

 

Map 5.1-1 shows two area delineations that 

illustrate:  (1) the 5.1 acre boundary of the 

FDR Skeet Range as estimated by the Navy 

Range Inventory and (2) the potential new 

boundary of the FDR Skeet Range covering 34 

acres as identified during the PA process.  The 

new FDR Skeet Range boundary and acreage 

reflects information collected during the PA.  

According to Army Technical Manuals 

(referenced as AR 750-10 and TM 9-855) and the Navy Programming Guide (1958), the shooting 

Figure 5.1-1:  Current conditions of FDR 
Skeet Range area. 
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field (i.e., firing arc) for a typical skeet range was laid out as a 63-foot radius semi-circle with 

concrete/asphalt walkways.  The surface danger zone (SDZ), which includes the down range 

hazard area and safety fan, consisted of a semi-circle with a 900-foot radius that utilized the same 

apex as the shooting field.    Map 5.1-2 indicates the location of the potential trap houses that 

were used to estimate the new boundary of FDR Skeet Range.  The information within this PA 

report focuses on the updated, 34-acre range boundary.   

 

As shown in Figure 5.1-1, the area identified in the Navy Range Inventory as the FDR Skeet 

Range area is a hilly and wooded area; vegetation and topography do not support the existence of 

a skeet range in this area.  West Noble Road runs along the southern portion of the range.  

Remnants of an icehouse and barbeque pit, reportedly associated with the skeet range or other 

recreational uses in the area, were observed along the Mattawoman Creek.  The additional area 

identified during the PA process extends to the east of the originally identified area, and includes 

developed areas.   

 

5.1.1.1.Topography 
 
Section 3.2 provides a general description of topography for the Main Installation.  At the area 

known as the FDR Skeet Range, the topography is hilly and has an overall relief that slopes from 

a high elevation of approximately 35 feet above msl in the northeastern portion of the area to the 

shoreline at the Mattawoman Creek. 

 

5.1.1.2.Geology 
 
Section 3.3 provides a geologic description for NDW, IH and surrounding area.  This general 

description is applicable to the FDR Skeet Range. 

 
5.1.1.3.Soil and Vegetation Types 

 

Section 3.4 provides a description of the soil and vegetation types at the Main Installation.  

According to the US Navy Closed, Transferred, and Transferring Range and Other Sites 

Questionnaire, the predominant soil type associated with the FDR Skeet Range area is sand-

silt/sand-clay.  The FDR Skeet Range is located in a hardwood forest area. 
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5.1.1.4.Hydrology 
 
Section 3.5 provides a description of hydrology at the Main Installation.  The FDR Skeet Range is 

located along the Mattawoman Creek, and an unnamed creek runs along the eastern portion of the 

range discharging into the Mattawoman Creek.  Surface water flows overland towards the 

unnamed creek or the Mattawoman Creek.  Wetlands exist along the unnamed creek on the 

eastern portion of the FDR Skeet Range and extend north of the range. 

 

5.1.1.5.Hydrogeology 
 

Section 3.6 provides a description of hydrogeology for the Main Installation.  This information is 

applicable to the area of the FDR Skeet Range. 

 

5.1.1.6.Cultural and Natural Resources 
 
As discussed in Section 3.7, an archaeological reconnaissance survey of NDW, IH was conducted 

in 1985.  None of the archaeologically significant areas identified in the survey were reported to 

be located in the FDR Skeet Range area.    

 

5.1.1.7.Endangered and Special Status Species 
 

As discussed in Section 3.8, endangered and special status species are reported to exist at the 

Stump Neck Annex of NDW, IH.  The reported endangered and special status species are 

expected to inhabit the Main Installation and thus, have the potential to inhabit the FDR Skeet 

Range. Reportedly, an American Bald Eagle resides within the boundaries of the FDR Skeet 

Range.  

 

5.1.2. Visual Survey Observations and Results 
 

A visual survey of the FDR Skeet Range was conducted on June 23, 2003.  Malcolm Pirnie 

personnel who conducted the visual survey included Ms. Julie Grim, Mr. Stephen Rice, Mr. Mike 

Baker, and Mr. Robert Wiley.  Mr. Jorgensen, NDW, IH Environmental Office, accompanied the 

team.  They performed several walking transects across the range to visually inspect the location.  

The FDR Skeet Range consisted of a woodland area that is no longer used.  Remnants of a 

wooden building were observed on the northern portion of the area.  According to Mr. Walter 

Carr, shooting occurred in the northern portion of the range towards the unnamed tributary to the 

Main Installation 5.1-3  Final  
NDW, Indian Head, Maryland   September 2005 



FINAL PRELIMINARY ASSESSMENT 

Mattawoman Creek along the eastern boundary.  This statement is based on the orientation of the 

potential trap houses as the range was not active during Mr. Carr’s career at the NG plant.  A 

barbeque pit and icehouse were observed along the Mattawoman Creek on the southern portion of 

FDR Skeet Range. 

 

A visual depiction of the site reconnaissance route is provided on Map 5.1-1 located at the end of 

Section 5.1.   Additional range/site details are illustrated on Map 5.1-2, also located at the end of 

Section 5.1.  

 

5.1.3. Munitions and Munitions Related Materials Associated with 
the Site 

 
This section describes the munitions or munitions related materials known or suspected to be at 

the FDR Skeet Range, including the types and estimated maximum penetration depths.  This 

includes both MEC and non-hazardous munitions related debris (e.g., fragmentation, base plates, 

and/or inert mortar fins).  However, since the FDR Skeet Range was used for small arms training 

only, MEC and non-hazardous munitions related scrap are not known or suspected to have been 

present at the site. 

 
Munitions use at the FDR Skeet Range was limited to shotgun ammunition.  The exact quantity 

of shotgun ammunition deployed or fired at the range is unknown.  Firing records were not 

available, and there is no defensible method of determining the amount of ammunition potentially 

fired at the range.  Ordnance technical data sheets for shotgun ammunition are included in 

Appendix C.  Based on the information obtained during the data collection process, special 

consideration munitions such as chemical warfare materiel (CMW) filled munitions, electrically 

fuzed munitions, and/or depleted uranium (DU) associated munitions, are not known or suspected 

to have been used at the site. 

 
5.1.4. MEC Presence 

The entire range has been subdivided and categorized into one of three levels of MEC presence 

including: Known MEC Areas; Suspect MEC Areas; or Areas Where No Evidence Exists to 

indicate that MEC is known or is suspected to be at the site.  The MEC presence is discussed 

below.  Map 5.1-3 illustrates the munitions characterization of the FDR Skeet Range and is 

provided at the end of Section 5.1. 
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5.1.4.1.Known MEC Areas 
 
Based on historical documents and information obtained during the data collection process, there 

is no evidence of MEC at the FDR Skeet Range as only shotguns were used.   Therefore, there are 

no known MEC areas. 

 
5.1.4.2.Suspected MEC Areas 

 

Based on historical documents and information obtained during the data collection process, there 

is no evidence of MEC at the FDR Skeet Range.  Therefore, there are no suspected MEC areas. 

 
5.1.4.3.Areas Not Suspected to Contain MEC 

 

Based on historical documents and information obtained during the data collection process, there 

is no evidence of MEC at the FDR Skeet Range as only shotguns were used.  Therefore, the entire 

FDR Skeet Range is not suspected to contain MEC. 

 

5.1.5. Ordnance Penetration Estimates 
 
The depth to which munitions penetrate below the ground surface depends on many factors, 

including the type of soil, the angle of impact, the size of the munitions, the velocity at impact, 

and site-specific environmental conditions.   

 

For small arms ranges, the Interstate Technology and Regulatory Council (ITRC) has prepared a 

document titled, “Characterization and Remediation of Soils at Closed Small Arms Firing 

Ranges”, dated January 2003, to provide information on the general layout of small arms ranges, 

as well as information on areas that may be impacted with MC and/or MEC as a result of range 

use and the characteristics of the munitions used.  According to the ITRC guidance, the 

penetration depth of small arms on the range floor is one foot or less.  The document states that 

rounds that impact the range floor are typically a flat trajectory that fell short of or missed the 

target, or those resulting from ricochet, and these fragments are usually found within the top six 

inches of soil.  For trap and skeet ranges, the ammunition is dispersed as pellets over a small area 

in the direction of fire.  According to the 1958 Programming Guide, the minimum safe range 

from a skeet/trap range is 900 feet.  Pellets dispersed from a shotgun would be deposited on the 

Main Installation 5.1-5  Final  
NDW, Indian Head, Maryland   September 2005 



FINAL PRELIMINARY ASSESSMENT 

ground surface and not significantly penetrate the ground, unless the ground was disturbed and 

turned under.  

 
5.1.6. Munitions Constituents 

 
For shotgun ammunition and clay targets, the primary MC of concern include lead from shot and 

polycyclic aromatic hydrocarbons (PAHs) from pitch tar used in clay targets.  PAHs present in 

clay targets tend to be tightly bound in the petroleum pitch and limestone matrix of the target and 

are not readily available to the environment.  In addition, the clay targets contain low solubility, 

high molecular weight PAHs that are not likely to effectively leach into the surrounding soils.  

Other associated MC less likely to be of concern may include antimony, arsenic, nickel, and lead 

styphnate/lead azide.  These MC items are not consumed when the munitions items function as 

they are designed.  Therefore, these MC may exist at the FDR Skeet Range.  Based on 

discussions with installation personnel, surface soil sampling at the FDR Skeet Range has not 

occurred.  Review of IRP documents indicates that groundwater monitoring wells have not been 

installed near the site. 

 
5.1.7. Contaminant Migration Routes 

 
Environmental media through which MC may migrate from the FDR Skeet Range include soil, 

groundwater, surface water, and sediment.  Direct human or biota contact with surficial and 

subsurface soil may take place.  Precipitation infiltration may provide for contaminant mobility 

through the subsurface to the shallow or 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 that are used as a 

water supply.  However, shallow groundwater is still considered a potential exposure media.   

 

The FDR Skeet Range’s proximity to the Mattawoman Creek and the unnamed tributary creek on 

its eastern boundary provides possible migration routes to surface water.  The majority of the area 

is sloped toward the creeks, and storm water discharges to surface water via overland flow.  

Groundwater flow in the shallow water table aquifer also likely trends towards the Mattawoman 

Creek; therefore, MC leaching from soils 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 soils and sediments may migrate via 

plant/animal uptake. 
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5.1.8. Receptors 
 
Potential human receptors include authorized Navy personnel (military and civilian), visitors, 

contractors, maintenance workers, recreational river users and trespassers.  Plant and animal biota 

are also potential receptors.  Examples of potential ecological receptors include deer, wild turkey, 

and water fowl.    

 
5.1.8.1.Nearby Populations 

 
Charles County’s population density is approximately 261.5 people per square mile according to 

the 2000 U.S. Census.  NDW, IH and its tenant commands employ approximately 3,600 military 

and civilian personnel.  NDW, IH is Charles Country’s largest employer.  Over 76 percent of 

NDW, IH employees live within Charles County, and approximately 500 military and family 

members live at the installation.  Recreation on and around the installation includes hunting and 

fishing by permit.   

 

5.1.8.2.Buildings Near/Within Site 
 
A number of buildings including Buildings 807, 807a, 829, 1006, and 1464 are located within the 

SDZ for the FDR Skeet Range.   

 
5.1.8.3.Utilities On/Near Site 

 
Electrical, water, and sewer utility lines run along the southern portion of the FDR Skeet Range, 

outside of the reported orientation of shooting.   

 

5.1.9. Land Use 
 

While the use of this area is unconfirmed, historical land use may have included a recreational 

skeet range.  Portions of the area are currently wooded, with no active or reported planned future 

use, while portions of the potential SDZ area are developed.  Navy activities associated with 

buildings 807, 807a, 829, 1006, and 1464 are located within the identified FDR Skeet Range.  

The area is part of an Upland Hunting Area, as designated on the NDW’s 2003-2004 Hunting 

Map. 
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5.1.10. Access Controls / Restrictions 
 
No public access is authorized at NDW, IH.  Signs, partial fencing, locked/secured gates, login 

book/office check-in, and vehicle security patrol control the entire facility.  There are no access 

control features specific to the FDR Skeet Range.  Access from the water is not controlled.  There 

are no known land use/development restrictions for the range. 

 

5.1.11. Conceptual Site Model 
 
This Conceptual Site Model (CSM) was developed following guidance documents issued by the 

USEPA for hazardous waste sites and the U.S. Army Corps of Engineers (USACE) for ordnance 

and explosives (OE) sites.  Guidance documents included the USEPA’s Guidance for Conducting 

Remedial Investigations and Feasibility Studies under CERCLA (EPA/540/G-89/004) and the 

USACE CSM Guidance Development of Integrated Conceptual Site Models for Environmental 

Ordnance and Explosives (OE) Sites, which was final as of February 2003.   

 

The CSM describes the site and its environmental setting.  The CSM presents information 

regarding:  (1) MEC and/or MC known or suspected to be at the site; (2) current and future 

reasonably anticipated or proposed uses of the real property; and (3) actual, potentially complete, 

or incomplete exposure pathways that link them.  The CSM is used as a basis for the prioritization 

and remediation cost estimate. 

 

The CSM is presented in a series of information profiles that present information about the site.  

The information profiles are included in Table 5.1-1 below.  

 

Table 5.1-1:  Conceptual Site Model Information Profiles – FDR Skeet Range  

Profile Type Information Needs Preliminary Assessment Findings 
Installation Name NDW, Indian Head 

Installation Location Indian Head, Charles County, MD 

Range/Site Name FDR Skeet Range 

Range/Site 
Profile 
 

Range/Site Location Adjacent to the Mattawoman Creek on the 
southeast portion of the Main Installation 
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Table 5.1-1:  Conceptual Site Model Information Profiles – FDR Skeet Range  

Profile Type Information Needs Preliminary Assessment Findings 
Range/Site History Reportedly used for recreational skeet shooting 

from (or before) the 1940s up until the late 1960s.  
No activity has been reported for the area since 
the 1960s.  The areas to the east of the suspected 
trap houses within the firing arc are currently 
developed. 

Range/Site Area and Layout An unnamed Mattawoman Creek tributary runs 
through the eastern portion of the area.  
Marshlands border the tributary and extend north 
of the range.  Historical evidence indicates that 
firing occurred to the northeast portion of the 
range towards the marshlands. 
 
Although the use of this area is suspect, a typical 
skeet range from the period of use would include 
a 900-foot, 180 degree surface danger zone.   

Range/Site Structures Two trap houses were formerly located at the 
range, while an icehouse and old barbeque pit are 
still located along the Mattawoman Creek.  A 
magazine is located immediately west of the area. 
 
Buildings 807, 807a, 829, 1006, and 1464 are 
located within the estimated boundary of the FDR 
Skeet Range.   

Range/Site Boundaries N:  Wetlands and woodlands 
S:  Mattawoman Creek 
W:  Woodlands 
E:  Woodlands 

Range/Site Security NDW, IH has installation wide security and 
access restrictions.  Once within the installation, 
no additional access restriction features exist for 
the FDR Skeet Range. 

Munitions Types Shotgun pellets 
Maximum Probability Penetration 
Depth 

Six inches or less 

MEC Density None anticipated 
Munitions Debris None anticipated 

Munitions/ 
Release 
Profile 

Associated Munitions Constituents Metals from shotgun pellets, including lead, 
copper, nickel, and antimony; PAHs from pitch 
tar used in clay targets 
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Table 5.1-1:  Conceptual Site Model Information Profiles – FDR Skeet Range  

Profile Type Information Needs Preliminary Assessment Findings 
Migration Routes/Release 
Mechanisms 

Soil surface runoff; infiltration, groundwater 
discharge; site maintenance; construction; 
excavation 

Climate Indian Head, MD has a continental-type climate 
with four well-defined seasons. The coldest period 
occurs in late January and early February, with 
low temperatures averaging at 29ºF.  July is the 
warmest month with average maximum 
temperatures of 85ºF.  The normal annual 
precipitation is approximately 44 inches, normal 
monthly precipitation varying from 2.25 
(February) to 4.60 (August) inches.   

Topography The highest point at the FDR Skeet Range is 
approximately 35 feet above msl in the northern 
portion of the range; it gradually slopes to the 
Mattawoman Creek.   

Geology The Indian Head peninsula lies within the Atlantic 
Coastal plain physiographic province.  The 
geology of the area is comprised of Precambrian 
igneous and metamorphic bedrock overlain by 
500 to 600 feet of unconsolidated fluvial and 
marine deposits of the Potomac Group.  The 
Potomac Group consists of, in descending order, 
the Patapsco, Arundel, and Patuxent Formations. 

Soil According to the US Navy Closed, Transferred, 
and Transferring Range and Other Sites 
Questionnaire, the predominant soil type 
associated with the FDR Skeet Range area is 
sand-silt/sand-clay.   

Hydrogeology The hydrogeological makeup of the Indian Head, 
MD area consists of a surficial aquifer and several 
deeper confined and semi-confined aquifers in the 
Patapsco and Patuxent Formations.  The surficial 
aquifer is expected to be connected to and 
influenced by the surface water bodies.  Regional 
water supplies, including that of NDW, IH are 
obtained from the lower and middle sands of the 
Patapsco and Patuxent Formations of the Potomac 
Group.  The surficial aquifer (i.e., water table) is 
not used for water supply at NDW, IH. 

Physical 
Profile 

Hydrology Wetlands and unnamed creek exist on the eastern 
portion of the FDR Skeet Range. The wetlands 
extend north of the range. The unnamed creek 
discharges into the Mattawoman Creek.  
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Table 5.1-1:  Conceptual Site Model Information Profiles – FDR Skeet Range  

Profile Type Information Needs Preliminary Assessment Findings 
Vegetation The FDR Skeet Range is located in a hardwood 

forest area.   

Current Land Use The area identified by the Navy Range Inventory 
to be the former FDR Skeet Range is undeveloped 
and not used; however the area inferred as the 
firing arc is currently developed by numerous 
installation buildings. 

Current Human Receptors Navy personnel (military and civilian), visitors, 
contractors, maintenance workers, recreational 
users, and trespassers 

Current Activities (frequency, 
nature of activity) 

Moderate activity.  Portions of the area are 
wooded, while some areas are developed.  The 
area is part of an Upland Hunting Area, as 
designated on the NDW’s 2003-2004 Hunting 
Map. 

Potential Future Land Use None reported 

Potential Future Human Receptors Navy personnel (military and civilian), visitors, 
trespassers, and contractors.  These receptors 
would include construction workers (if intrusive 
work is necessary) and maintenance and 
operations workers (if the range use changes) as 
well as recreational users. 

Potential Future Land Use-Related 
Activities: 

Moderate activity.  No reported future plans for 
the area. 

Zoning/Land Use Restrictions None reported 

Demographics/Zoning Charles County population density is 
approximately 260 persons per square mile.  
NDW, IH and its tenant commands employ 
approximately 3,600 military and civilian 
personnel. 

Land Use 
and 
Exposure 
Profile 

Beneficial Resources None  

Habitat Type Mature forest and wetland habitats. 

Degree of Disturbance  Low disturbance; habitat and species present 
are/will be undisturbed. 

Ecological Receptors  

Federal Endangered Species: American Bald Eagle, rainbow snake, and the 
joint-vetch 

Federal Threatened Species: None 

Ecological 
Profile 

State Endangered Species: Scaly blazing-star 
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Table 5.1-1:  Conceptual Site Model Information Profiles – FDR Skeet Range  

Profile Type Information Needs Preliminary Assessment Findings 
State Threatened Species: None 

Other Ecological Receptors: Endangered and special status species are reported 
to exist at the Stump Neck Annex of NDW, IH.  
Therefore, these species likely inhabit the Main 
Installation and FDR Skeet Range due to its 
proximity.  Other ecological receptors include 
various flora and animals typical of hardwood 
forest habitats.  Deer and turkey are known to 
inhabit the area along with other mammals, birds, 
reptiles, and amphibians. 

Relationship of MEC/MC Sources 
to Habitat and Potential Receptors 

Receptors may have direct or indirect contact with 
MC that exist in the environment or have been 
incorporated into the food chain. 

 

A key element of the CSM is the exposure pathway analysis.  For MEC, a complete or potentially 

complete exposure pathway must include the following components:  1) a source (e.g., locations 

where MEC are expected to be found); 2) access (e.g., controlled or uncontrolled access, items on 

the surface or within the subsurface); 3) an activity (e.g., non-intrusive grounds maintenance or 

intrusive construction); and 4) receptors (e.g., Navy personnel [military and civil servants], 

construction workers, recreational users, authorized visitors, animals).  It is important to 

recognize that environmental mechanisms (e.g., erosion) and/or human intervention may result in 

the repositioning of MEC.   

 

For MC, a complete or potentially complete exposure pathway must include the following 

components:  1) a source (e.g., locations where MC are expected to be found); 2) an exposure 

medium (e.g., surface soil); 3) an exposure route (e.g., dermal contact); and 4) receptors (e.g., 

Navy personnel [military and civil servants], construction workers, recreational users, authorized 

visitors, animals).  If the point of exposure is not at the same location as the source, the pathway 

may also include a release mechanism (e.g., volatilization) and a transport medium (e.g., air). 

 

The potential interactions between the source and receptors are assessed differently between 

MEC and MC.   For MEC, interaction between the potential receptors and an MEC source has 

two components.  The receptor must have access to the source and must engage in some activity 

that results in contact with individual MEC items within the source area.  For MC, interaction 

between the source and receptors involves an MC release mechanism MC, an exposure medium 
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containing the MC, and an exposure route that places the receptor into contact with the 

contaminated medium.  An exposure pathway is incomplete if any one component is lacking and 

unlikely to be present in the future.  Typically, all potential exposure pathways are initially 

considered and then information on current and reasonably anticipated future conditions is used 

to assess whether an exposure pathway is complete, potentially complete, or incomplete.   

 

For the FDR Skeet Range, historic and visual evidence indicate that MEC are not present.  

Therefore, no complete exposure pathways exist for MEC.  As such, no exposure pathway 

analysis was completed for MEC.  However, MC may be present; therefore, potential MC 

exposure pathways do exist.  The MC exposure pathway analysis for MC at the FDR Skeet Range 

is presented in Figure 5.1-2. 

 

As illustrated in Figure 5.1-2, soil and surface water/sediments represent a primary source 

medium for MC.  Lead shot and PAHs from clay targets may have been deposited on the ground 

surface.  Based on the estimated fan for the skeet range, lead and PAHs could also have been 

directly released to surface water.  Therefore, in surface soils and surface water/sediments, 

potentially complete exposure pathways exist for the ingestion, direct contact and inhalation of 

lead and PAHs for human and animal receptors.  Plants may accumulate MC as well.  Given that 

the FDR Skeet Range is located within an upland hunting area, MC entering the food chain may 

provide migration pathways for human and ecological receptors. 

 

Precipitation infiltration may provide for lead and PAH mobility into the subsurface soil and into 

the shallow or surficial groundwater aquifer, which is assumed to be connected to the nearby 

surface water bodies, which are used recreationally.  Potentially complete exposure pathways to 

surface water and sediments exist for human and ecological receptors through dermal contact and 

ingestion.  Potentially complete exposure pathways also exist for MC in subsurface soils (direct 

contact, ingestion and inhalation during intrusive work activities) for all human and ecological 

receptors with the exception of trespassers. It is not anticipated that trespassers would come in 

contact with subsurface soils.  Although confining layers are expected to prevent the migration of 

MC to the lower aquifers used for water supply, potentially complete pathways exist for MC in 

shallow groundwater for human receptors. 

. 
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5.1.12. Summary  
 

From information gathered during the PA, the existence of the FDR Skeet Range is inconclusive.  

The boundaries of the range have been altered from the Navy Range Inventory to incorporate the 

potential trap houses, as identified on a 1940s map by former NDW, IH employees.  If the FDR 

Skeet Range area was used as a recreational skeet range, MC associated with shotgun 

ammunition and clay targets would likely exist.  The primary MC of concern, given the suspected 

nature of use, are lead from shot and PAHs from pitch tar used in clay targets.  Since definitive 

information regarding the location, size, and period of use of the FDR Skeet Range was not 

available, the intensity and the firing limits of the FDR Skeet Range are not known.  The MC at a 

skeet range is expected to accumulate in the soil horizon.  If the area was in fact used as a Skeet 

Range, the combination of MC presence, access to the area, and migration pathways indicate that 

potentially complete MC exposure pathways exist. Since only small arms are expected to have 

been used at the FDR Skeet Range, and MEC are not associated with small arms, no MEC is 

expected to be present.  
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5.2. GATE 3 BURNING GROUND 
 

5.2.1. History and Site Description 
 

The Gate 3 Burning Ground is 

approximately 0.23 acres and is located on 

the Indian Head Main Installation, 

northwest of the intersection of Strauss Ave. 

and E. Caffee Road, west of Strauss 

Avenue, and along the Potomac River 

shoreline.  According to Ms. Heidi Morgan 

of NDW, IH, a potential burning ground in 

the area of the Pilot Plant was identified by 

Mr. Ivan Tominack, who is a former 

employee at NDW, IH.  This area 

corresponds to the Gate 3 Burning Ground.  

Reportedly, the Gate 3 Burning Ground was operational between 1955 and 1961.  The types and 

quantities of explosives brought to this area for burning are not known.  More recently, an 

ammunition can was found in this area by Ms. Heidi Morgan.  Pieces of an old stove were seen 

during the visual survey, as well as evidence of burned ground surface.  The current conditions of 

the site are displayed in Figure 5.2-1.  The Gate 3 Burning Ground is located within the estimated 

firing fan from The Valley site (discussed in Section 5.7 of this PA).    

Figure 5.2-1:  Current conditions of Gate 3 
Burning Ground - wooded area along 

Potomac River. 

   

5.2.1.1.Topography 
 
Section 3.2 provides a general description of topography for the Main Installation.  At the area 

known as the Gate 3 Burning Ground, the topography has a steep slope that levels off and extends 

to the Potomac River shoreline. Elevations at the Gate 3 Burning Ground range from 5 feet to 20 

feet above msl. 

 

5.2.1.2.Geology 
 
Section 3.3 provides a geologic description for the Main Installation.  This general description is 

applicable to the Gate 3 Burning Ground. 
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5.2.1.3.Soil and Vegetation Types 
 

Section 3.4 provides a description of the soil and vegetation types at the Main Installation.  The 

Gate 3 Burning Ground is surrounded by hardwood forest areas.  According to the Soil Survey of 

Charles County, soil at the Gate 3 Burning Ground is classified as steep, gravelly land.   

 

5.2.1.4.Hydrology 
 
Section 3.5 provides a description of hydrology at the Main Installation.  The Gate 3 Burning 

Ground is located adjacent to the Potomac River.  Surface water runoff likely flows west-

northwest towards the Potomac River.  No wetlands are known to exist on the Site. 

 

5.2.1.5.Hydrogeology 
 

Section 3.6 provides a description of hydrogeology for the Main Installation.  This information is 

applicable to the area of the Gate 3 Burning Ground. 

 

5.2.1.6.Cultural and Natural Resources 
 
General cultural and natural resources for the Main Installation are provided in Section 3.7.  An 

archaeological reconnaissance survey of NDW, IH was conducted in 1985.  None of the 

archaeologically significant areas identified in the archaeological reconnaissance survey were 

reported to be located in the Gate 3 Burning Ground area.    

 

5.2.1.7.Endangered and Special Status Species 
 

As described in Section 3.8, endangered or special status species are known to inhabit the NDW, 

IH Stump Neck Annex.  Due to their proximity, the species are considered to potentially inhabit 

the Main Installation and thus, the Gate 3 Burning Ground.  

 

5.2.2. Visual Survey Observations and Results 
 

A visual survey of the Gate 3 Burning Ground was conducted on June 2, 2004.  Malcolm Pirnie 

personnel who conducted the visual survey included Ms. Julie Grim, Ms. Rhonda Stone, Mr. 

Svend Egholm, Mr. Dan Hains, Ms. Alicia Lo Galbo, and Mr. Ricardo Campos.  Ms. Heidi 

Morgan, NDW, Indian Head Environmental Office, accompanied the team.  They performed 
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several walking transects across the range 

to visually inspect the location.  Pieces of 

an old stove were seen during the visual 

survey, as well as evidence of burnt 

ground surface (Figure 5.2-2).  The site 

has a steep slope that levels off and 

extends to the Potomac River shoreline.  

Recreational boaters were seen adjacent to 

this area.  The visual survey revealed no 

evidence of MEC or MC at the site. 

 

A visual depiction of the site 

reconnaissance route is provided on Map 

5.2-1 located at the end of Section 5.2.  Additional range/site details are illustrated on Map 5.2-2, 

also located at the end of Section 5.2.  

Figure 5.2-2:  Remains of an old stove and burned 
ground surface 

 

5.2.3. Munitions and Munitions Related Materials Associated with 
the Site 

 
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.  This includes both 

MEC and non-hazardous munitions related debris (e.g., fragmentation, base plates, inert mortar 

fins).  Potential ordnance concentration areas are presented along with a discussion on the 

presence of any special consideration ordnance. 

  

Based on interviews with site personnel, MEC burned at the Gate 3 Burning Ground could 

potentially have included flares, pyrotechnics, solid fuse boosters, bulk explosives, propellants, 

and small arms ammunition. 
 

The Gate 3 Burning Ground is overlapped by the firing fan from The Valley located at NDW, 

Indian Head, Main Installation.  Thus, there is a potential for munitions associated with The 

Valley to be present at the Gate 3 Burning Ground.  Technical data sheets are included in 

Appendix C.  Refer to Section 5.7 of this PA for information on The Valley.   
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Based on the information obtained during the data collection process, the Gate 3 Burning Ground 

is not suspected to contain CWM filled munitions, electrically fuzed munitions, or DU associated 

munitions. 

 
5.2.4. MEC Presence 

 

The entire range has been subdivided and categorized into one of three levels of MEC presence 

including: Known MEC Areas; Suspect MEC Areas; or Areas Where No Evidence Exists to 

indicate that MEC is known or is suspected to be at the site.  The MEC presence is discussed 

below.  The Gate 3 Burning Ground is overlapped by the firing fan from The Valley located at 

NDW, Indian Head, Main Installation.  Thus, there is a potential for munitions associated with 

The Valley to be present at the Gate 3 Burning Ground.  For the purposes of the PA, only MEC 

presence specifically related to the Gate 3 Burning Ground is considered.  Map 5.2-3 illustrates 

the munitions characterization of the Gate 3 Burning Ground and is provided at the end of Section 

5.2. 

 

5.2.4.1.Known MEC Areas 
 
Based on historical documents and information obtained during the data collection process, there 

are no known MEC areas at the Gate 3 Burning Ground. 

 
5.2.4.2.Suspected MEC Areas 

 

Based on its reported use as a burning ground, the entire Gate 3 Burning Ground is a suspected 

MEC Area. 

 
5.2.4.3.Areas Not Suspected to Contain MEC 

 

There are no areas of the Gate 3 Burning Ground not suspected to contain MEC. 

 

5.2.5. Ordnance Penetration Estimates 
 
The depth to which munitions penetrate below the ground surface depends on many factors, 

including the type of soil, the angle of impact, the size of the munitions, the velocity at impact, 

and site-specific environmental conditions.   
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The munitions used at Gate 3 Burning Ground would have been placed on the ground surface and 

then burned.  Based on this information, there is no associated penetration depth.  The Gate 3 

Burning Ground is overlapped by the firing fan from The Valley located at NDW, Indian Head, 

Main Installation.  Thus, there is a potential for munitions associated with The Valley to be 

present at the Gate 3 Burning Ground.  Refer to Section 5.7 of this PA for information on The 

Valley.  For the purposes of the PA, the ordnance penetration depth is only considered for 

munitions items specifically related to the Gate 3 Burning Ground. 

 
5.2.6. Munitions Constituents 

 
Since evidence for this burning ground is based on personal interviews, the actual MC suspected 

at this site cannot be definitively determined without sampling.  Based on discussions with 

installation personnel, surface soil sampling at the Gate 3 Burning Ground has not occurred.  

Review of IRP documents indicates that groundwater monitoring wells have not been installed 

near the site.  However, suspected MC typical of burning grounds includes metals, polycyclic 

aromatic hydrocarbons (PAHs), TNT and other explosive residuals.  The Gate 3 Burning Ground 

is overlapped by the firing fan from The Valley located at NDW, Indian Head, Main Installation.  

Thus, there is a potential for munitions associated with The Valley to be present at the Gate 3 

Burning Ground.  Refer to Section 5.7 of this PA for information on The Valley.  For the 

purposes of the PA, only the munitions constituents that specifically relate to the Gate 3 Burning 

Ground are considered. 

  

5.2.7. Contaminant Migration Routes 
 
Environmental media through which MC may migrate from the Gate 3 Burning Ground include 

soil, groundwater, surface water, and sediment.  Direct human or biota contact with surficial and 

subsurface soil is possible.  The Gate 3 Burning Ground’s proximity to the Potomac River 

provides possible migration routes to surface water.  The majority of the area is sloped toward the 

creeks, and storm water discharges to surface water via overland flow.  Groundwater flow in the 

shallow water table aquifer also likely trends towards the Potomac River; therefore, MC leaching 

from soils 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 soils and sediments may migrate via plant/animal uptake.  Based on 

a review of hydrogeological data, it is unlikely that MC in shallow groundwater would migrate to 
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the deeper aquifers that are used as a water supply.  However, shallow groundwater is still 

considered a potential exposure medium for human receptors. 

  

5.2.8. Receptors 
 
Potential human receptors include authorized Navy personnel (military and civilian), visitors, 

contractors, maintenance workers, recreational river users and trespassers.  Plant and animal biota 

are also potential receptors.  Examples of ecological receptors include deer, wild turkey, and 

water fowl.  

 

5.2.8.1.Nearby Populations 
 
Nearby populations are as described in Section 5.1.8.1.  Additionally, activities surrounding the 

Gate 3 Burning Ground include recreational boating and fishing on the Potomac River. 

 

5.2.8.2.Buildings Near/Within Site 
 
There are no buildings located within the Gate 3 Burning Ground.  The closest structure is 

Building 1669 which lies on the other side of Strauss Avenue, east of the site and less than a half 

mile away.   

 
5.2.8.3.Utilities On/Near Site 

 
There are no utilities located within the Gate 3 Burning Ground.  However, potable water utilities 

are located to the east and south of the site. 

 

5.2.9. Land Use 
 

The Gate 3 Burning Ground is currently an unused wooded area along the Potomac River.  There 

is no hunting on this site. 

 

5.2.10. Access Controls / Restrictions 
 
No public access is authorized at NDW IH.  Signs, partial fencing, locked/secured gates, login 

book/office check-in, and vehicle security patrol control the entire facility.  There are no access 
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control features specific to the Gate 3 Burning Ground.  Access from the water is not controlled.  

There are no known land use/development restrictions for the range. 

 

5.2.11. Conceptual Site Model 
 
A general description of a CSM is provided in Section 5.1.11.  The CSM is presented in a series 

of information profiles that presents information about the range.  The information profiles are 

included in Table 5.2-1 below.   

 

Table 5.2-1:  Conceptual Site Model Information Profiles – Gate 3 Burning Ground  

Profile Type Information Needs Preliminary Assessment Findings 
Installation Name NDW, Indian Head 

Installation Location Indian Head, Charles County, MD 

Range/Site Name Gate 3 Burning Ground 

Range/Site Location The site is located on the Indian Head Main 
Installation near the intersection of Strauss 
Avenue and E. Caffee Road, along the Potomac 
River shoreline. 

Range/Site History The area was reportedly used as a burning ground 
for explosives from approximately 1955 to 1961. 

Range/Site Area and Layout The site is approximately 0.23 acres.  It has a 
steep slope that levels off and extends to the 
shoreline. 

Range/Site Structures The closest structure is Building 1669 which lies 
on the other side of Strauss Avenue, east of the 
site and less than half a mile away. 

Range/Site Boundaries N:  Wooded, Potomac River 
S:  Woodlands, Potomac River 
W: Potomac River 
E:  Woodlands, Strauss Avenue 

Range/Site 
Profile 
 

Range/Site Security NDW, Indian Head has installation wide security 
and access restrictions.  Once within the 
installation, no additional access restriction 
features exist for the Gate 3 Burning Ground. The 
site is accessible from the Potomac River. 

Munitions/ 
Release 
Profile 

Munitions Types Potentially include flares, pyrotechnics, solid fuse 
boosters, bulk explosives, propellants, and small 
arms ammunition.  
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Table 5.2-1:  Conceptual Site Model Information Profiles – Gate 3 Burning Ground  

Profile Type Information Needs Preliminary Assessment Findings 
Maximum Probability Penetration 
Depth 

There is no associated penetration depth. 

MEC Density The anticipated MEC density at the site is low. 
Munitions Debris None anticipated. 
Associated Munitions Constituents Primary MC of concern are metals, polycyclic 

aromatic hydrocarbons (PAHs), TNT, and other 
explosive residuals. 

Migration Routes/Release 
Mechanisms 

Soil surface runoff; soil leaching; groundwater 
discharge; site maintenance; construction; 
excavation. 

Climate Indian Head, MD has a continental-type climate 
with four well-defined seasons. The coldest period 
occurs in late January and early February, with 
low temperatures averaging 29ºF.  July is the 
warmest month with average maximum 
temperatures of 85ºF.  The normal annual 
precipitation is approximately 44 inches, with 
normal monthly precipitation varying from 2.25 
(February) to 4.60 (August) inches. 

Topography The topography at the site is an extreme slope 
towards the Potomac River leveling off into a 
relatively flat area that extends to the shoreline. 

Geology The Indian Head Main Installation peninsula lies 
within the Atlantic Coastal plain physiographic 
province.  The geology of the area is comprised of 
Precambrian igneous and metamorphic bedrock 
overlain by 500 to 600 feet of unconsolidated 
fluvial and marine deposits of the Potomac Group.  
The Potomac Group consists of, in descending 
order, the Patapsco, Arundel, and Patuxent 
Formations. 

Physical 
Profile 

Soil The soils in the area of the site lie within the 
Potomac River basin in the Atlantic Coastal Plain 
and consist of gravel, sand, silt and clay. Soil 
erodibility is high at the site. 
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Table 5.2-1:  Conceptual Site Model Information Profiles – Gate 3 Burning Ground  

Profile Type Information Needs Preliminary Assessment Findings 
Hydrogeology The hydrogeological makeup of the Indian Head, 

MD area consists of a surficial aquifer and several 
deeper confined and semi-confined aquifers in the 
Patapsco and Patuxent Formations.  The surficial 
aquifer is expected to be connected to and 
influenced by the surface water bodies.  Regional 
water supplies, including that of NDW, Indian 
Head are obtained from the lower and middle 
sands of the Patapsco and Patuxent Formations of 
the Potomac Group.  The surficial aquifer (i.e., 
water table) is not used for water supply at NDW. 

Hydrology The site is located directly along the Potomac 
River.  Drainage at the site would flow to the 
west-northwest towards the Potomac River. 

Vegetation Vegetation within the surrounding area includes 
hardwood forests - coniferous-deciduous mix. 

Current Land Use The site is currently vacant.  Hunting is a possible 
use for the area.     

Current Human Receptors Navy personnel (military and civilian), visitors, 
contractors, maintenance workers, recreational 
users, and trespassers 

Current Activities (frequency, 
nature of activity) 

Hunting in permitted in the vicinity of the site two 
days per year.  Hunting cannot be conducted 
without a permit.   

Potential Future Land Use None reported. 

Potential Future Human Receptors Navy personnel (military and civilian), visitors, 
contractors, maintenance workers, recreational 
users, and trespassers. 

Potential Future Land Use-Related 
Activities: 

None reported. 

Zoning/Land Use Restrictions None reported. 

Demographics/Zoning Charles County population density is 
approximately 260 persons per square mile.  
NDW and its tenant commands employ 
approximately 3,600 military and civilian 
personnel. 

Land Use 
and 
Exposure 
Profile 

Beneficial Resources American Shad, Alewife and Blueback Herring 
use the Potomac River, Chicamuxen Creek and 
Mattawoman Creek as travel routes and spawning 
sites. 
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Table 5.2-1:  Conceptual Site Model Information Profiles – Gate 3 Burning Ground  

Profile Type Information Needs Preliminary Assessment Findings 
Habitat Type Hardwood forest area 

Degree of Disturbance  Low 

Ecological Receptors  

Federal Endangered Species: American Bald Eagle, rainbow snake, and the 
joint-vetch. 

Federal Threatened Species: None 

State Endangered Species: Scaly blazing-star 

State Threatened Species: None 

Other Ecological Receptors: Federal and state protected species are known to 
exist in the vicinity of the Main Installation.  
Ecological receptors include various flora and 
indigenous animals in the habitat.  Deer and wild 
turkey are known to inhabit the area along with 
other mammals, birds, reptiles, and amphibians. 

Ecological 
Profile 

Relationship of MEC/MC Sources 
to Habitat and Potential Receptors 

Receptors can directly contact MEC/MC through 
surface water and surface soil, or indirectly with 
MC that have been incorporated into the food 
chain (bioaccumulated in plants and animals). 

 

A general description of the CSM exposure pathway analysis is included in Section 5.1.11.  The 

Gate 3 Burning Ground is overlapped by the firing fan from The Valley located at NDW, Indian 

Head, Main Installation.  Thus, there is a potential for munitions associated with The Valley to be 

present at the Gate 3 Burning Ground.  However, for the purposes of the PA, only MEC and/or 

MC associated with the Gate 3 Burning Ground is considered within the CSM exposure pathway 

analysis. 

 

The nature of the activity that presumably occurred at the Gate 3 Burning Ground suggests that 

MEC may be present.  Therefore, potentially complete pathways exist for human and ecological 

receptors for MEC in the surface soil.  This includes receptors for hand/tread underfoot contact as 

well as surface intrusive work that may be conducted at the Gate 3 Burning Ground.  Trespassers 

are not expected to perform surface intrusive work.  MEC is not expected in the subsurface.  An 

Exposure Pathway Analysis figure for MEC is presented in Figure 5.2-3.   
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As illustrated in Figure 5.2-4, the MC Exposure Pathway Analysis, soil impacted by MC 

represents a primary source medium.  All human and ecological receptors have potentially 

complete exposure pathways for direct contact with MC in surface soil, which includes dermal 

contact, ingestion, and inhalation (dust).  Runoff and/or erosion may transport the MC from 

surface soil to surface water/sediments (Potomac River), so a potentially complete pathway also 

exists for all human and ecological receptors of surface water/sediments through ingestion and 

dermal contact.  Potentially complete exposure pathways exist for MC in subsurface soils (direct 

contact, ingestion and inhalation during intrusive work activities) for all receptors with the 

exception of trespassers.   It is not anticipated that trespassers would come in contact with 

subsurface soils.  Plants may accumulate MC from soil as well.  Given that hunting is permitted 

in close proximity to the Gate 3 Burning Ground, MC entering the food chain may provide 

migration pathways for human and ecological receptors.   

 

Precipitation infiltration may provide for contaminant mobility into the subsurface soil and into 

the shallow or surficial groundwater aquifer, which is assumed to be connected to the nearby 

surface water bodies.  Although confining layers are expected to prevent the migration of MC to 

the lower aquifers used for water supply, potentially complete pathways exist for MC in shallow 

groundwater for human receptors. 
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5.2.12. Summary  
 

From information gathered during the PA, evidence indicates that the area of the Gate 3 Burning 

Ground may have been used as a burning ground.  Visual evidence of burning was identified 

during the site reconnaissance.  Therefore, both MEC and MC are expected to be present at the 

Gate 3 Burning Ground.  Based on interviews with installation personnel, potential MEC include 

flares, pyrotechnics, solid fuse boosters, bulk explosives, propellants, and small arms 

ammunition.  The primary MC of concern, given the suspected nature of use, are metals, PAHs, 

and TNT. 
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5.3. NG SLUMS BURNING GROUND 
 

5.3.1. History and Site Description 
 

The NG Slums Burning Ground is a 0.3-acre range located in the southeastern extremity of the 

Main Installation, adjacent to the Mattawoman Creek.  The suspected location lies east of 

Building 1216 and runs parallel to the east end of Hussey Circle Road.  Originally identified 

under the IR program, the location of the NG Slums Burning Ground was established by NDW, 

IH during the Navy Inventory.  Map 5.3-1 shows the assumed location of the NG Slums Burning 

Ground.   

 

The NG Slums Burning Ground was reportedly established as an OB ground for NG slums.  NG 

slums, a production disposal by-product, are created when excess NG from the production 

facilities was mixed with sawdust for stabilization prior to disposal, making the NG easier and 

safer to handle and transport.  Based on interviews with former employees, the NG Slums 

Burning Ground is identified as IR Site 22 in the NDW, Indian Head IRP.  The Navy Assessment 

and Control of Installation Pollutants (NACIP, the precursor to the IRP) program 

recommendation was that the NG Slums Burning Ground not be subject to a Confirmation Study.  

The current conditions of the area understood to be part of the former NG Slums Burning 

Grounds are shown in Figure 5.3-1. 

 

Based on available information collected during the PA, the existence of the NG Slums Burning 

Ground has not been confirmed.  Approved construction drawings for the NG Plant are dated 

1947-1948, which is presumably when a need for an NG Slums Burning Ground was established.  

Two storage magazines, constructed in 1953, are located adjacent to the western and the 

northwestern sides of the NG Slums Burning Ground.  Due to the proximity of the magazines to 

the suspected location of NG Slums Burning Ground, it is unlikely that NG Slums Burning 

Ground would be operational during the same time period.  Thus, if the NG Slums Burning 

Ground did exist it was presumably not in operation until the late 1940s (after the construction of 

the NG Plant in 1948) and operated until 1953 when the magazines were built.  Maps from this 

time period do not display the suspected location area as a burning ground; however, all other 

burning grounds are identified on such maps.  Another burning ground located on the Main 

Installation, the STTP, is confirmed to have operated between 1942 and 1988.  Therefore, while 

the NG Plant was in operation, NG slums may have been transported to the STTP for burning.   
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Figure 5.3-1:  Current Conditions of the NG Slums Burning Grounds Area 

 
 

5.3.1.1.Topography 
 
Section 3.2 provides a general description of topography for the Main Installation.  The NG 

Slums Burning Grounds is relatively flat with an elevation of approximately five feet above msl. 

 
5.3.1.2.Geology 

 

Section 3.3 provides a geologic description for the Main Installation, which is applicable to the 

NG Slums Burning Grounds. 

 
5.3.1.3.Soil and Vegetation Types 

 

Section 3.4 provides a description of the soil and vegetation types for the Main Installation.  

According to the US Navy Closed, Transferred, and Transferring Range and Other Sites 

Questionnaire, the predominant soil type associated with the NG Slums Burning Ground is sand-

silt to sand-clay.  Vegetation primarily consists of tidal emergent scrub-shrub and a coniferous-

deciduous mix.  Along the shoreline of the Mattawoman Creek, erosion is evident (see Figure 

5.3-2). 
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Figure 5.3-2:  Mattawoman Creek shoreline at 

the NG Slums Burning Ground 
 

 

 

5.3.1.4.Hydrology 
 
Section 3.5 provides a description of hydrology at the Main Installation.  The NG Slums Burning 

Ground is located directly along the tidally influenced Mattawoman Creek.  Drainage from the 

NG Slums Burning Grounds flows north-northeast to the Mattawoman Creek.  An area of 

wetlands is located southwest of the burning ground. 

 

5.3.1.5.Hydrogeology 
 

Section 3.6 provides a description of hydrogeology for the Main Installation, which is applicable 

to the area of the NG Slums Burning Grounds. 

 

5.3.1.6.Cultural and Natural Resources 
 
An archaeological reconnaissance survey of NDW, IH was conducted in 1985 (see Section 3.7).  

None of the archaeologically significant areas identified in the archaeological reconnaissance 

were reported to be located in the NG Slums Burning Grounds area. 
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5.3.1.7.Endangered and Special Status Species 
 

As discussed in Section 3.8, endangered species are known to exist in the general area of NDW, 

IH specifically on the Stump Neck Annex; however, endangered species are not reported to 

inhabit the Main Installation. While their presence has not been confirmed, the reported 

endangered and special status species are expected to inhabit the Main Installation and thus, have 

the potential to inhabit the NG Slums Burning Ground. 

 

5.3.2. Visual Survey Observations and Results 
 

The NG Slums Burning Ground visual survey was conducted on June 23, 2003.  Malcolm Pirnie 

personnel who conducted the site visit included Ms. Julie Grim, Mr. Stephen Rice, Mr. Mike 

Baker, and Mr. Robert Wiley.  Mr. Jorgensen, NDW, IH Environmental Office, accompanied the 

team.  The site walk was completed by conducting transects of the area.  During the walkthrough, 

no evidence of burning operations or MEC/MC was observed   In general, vegetative cover 

appeared sparse, and shoreline erosion along Mattawoman Creek was evident.  Building 1216 is 

adjacent to the former NG Slums Burning Ground area. 

 

A visual depiction of the site reconnaissance route is provided on Map 5.3-1 located at the end of 

Section 5.3.  Additional range/site details are illustrated on Map 5.3-2, also located at the end of 

Section 5.3.  

 

5.3.3. Munitions and Munitions Related Materials Associated with 
the Site 

 
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.  This includes both 

MEC and non-hazardous munitions related debris (e.g., fragmentation, base plates, inert mortar 

fins).  The NG Slums Burning Grounds was reportedly used for the disposal of NG.  The types 

and quantities of accelerants used to burn the NG slums, if any, are not known.  If NG is present 

in the soils at explosive levels, MEC may be present at the NG Slums Burning Ground.  The 

explosive level for soils is MEC greater than 10%.  
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The NG Slums Burning Ground is not suspected to contain CWM filled munitions, electrically 

fused munitions, or DU associated munitions. 

 
5.3.4. MEC Presence 

The entire range has been subdivided and categorized into one of three levels of MEC presence 

including: Known MEC Areas; Suspect MEC Areas; or Areas Where No Evidence Exists to 

indicate that MEC is known or is suspected to be at the site.  The MEC presence is discussed 

below.  Map 5.3-3 illustrates the munitions characterization of the NG Slums Burning Ground 

and is provided at the end of Section 5.3. 

 

5.3.4.1.Known MEC Areas 
 
According to historical documents and information obtained during the data collection process, 

there is no documented evidence of MEC at the NG Slums Burning Ground.  Therefore, there are 

no known MEC areas. 

 

5.3.4.2.Suspected MEC Areas 
 
The NG Slums Burning Ground is considered a suspect MEC area; however, the potential relative 

concentration or density of MEC is not known.  Since the area has not been used for burning for 

more than 50 years, if at all, the MEC density as well as the magnitude of an explosive hazard (if 

present) are expected to be low.   

 
5.3.4.3.Areas Not Suspected to Contain MEC 

 
According to historical documents and information obtained during the data collection process, 

there is no evidence to confirm the presence or absence of MEC at the NG Slums Burning 

Ground.  Therefore, there are no areas the NG Slums Burning Ground that are not expected to 

contain MEC. 
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5.3.5. Ordnance Penetration Estimates 
 
This range was reportedly used for burning of NG slums; therefore, there is no estimated 

ordnance penetration depth for this range.  However, due to erosion, precipitation and infiltration, 

NG may be present below the surface. 

 
5.3.6. Munitions Constituents 

 
The MC suspected to be present at this range is NG.  The relative concentration of NG present is 

not known.  No MC were observed during the visual survey. No NG was detected in sediment 

samples taken during the study of the Mattawoman Creek. Based on discussions with installation 

personnel, surface soil sampling has not occurred at the NG Slums Burning Ground.  Review of 

IRP documents indicates that groundwater monitoring wells have not been installed near the site. 

 

 
5.3.7. Contaminant Migration Routes 

 
With the historic practice of burning NG slums, NG would have been deposited directly on the 

ground surface.  The potential exists that NG, a miscible liquid, may have migrated through the 

soil column to shallow groundwater through infiltration.  Therefore, NG, if present, may have 

adhered to soil particles in the soil column (surface and subsurface soil), as well as to have 

reached the surficial groundwater table.  Due to the proximity of the area to the Mattawoman 

Creek, runoff/erosion may have transported NG to surface water.  Potential migration routes 

include soil, groundwater and surface water/sediments.  Based on a review of site 

hydrogeological data, it is unlikely that MC in shallow groundwater would migrate to the potable 

deeper aquifers that are used as a water supply. However, groundwater is still considered a 

potential exposure media for human receptors. 

 

5.3.8. Receptors 
 

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 water 

fowl.  
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5.3.8.1.Nearby Populations 
 
Nearby populations are as discussed in Section 5.1.8.1.   

 

5.3.8.2.Buildings Near/Within Site 
 
There are no buildings located at the NG Slums Burning Ground.  Building 1216 is located to the 

west.  There are two magazines also located west and northwest of the NG Slums Burning 

Ground.  The building locations are provided in Map 5.3-2. 

  

5.3.8.3.Utilities On/Near Site 
 
The Utilities Data Map of the Main Installation indicates no utilities present within the 

understood boundaries of the NG Slums Burning Ground. 

 

5.3.9. Land Use 
 
Historical land use reportedly included an OB area for NG slums.  The area is currently open with 

no active or reported planned future use; however, the area is within an Upland Hunting Area, as 

shown on the NDW, IH Upland Hunting Map. 

 
5.3.10. Access Controls / Restrictions 

 
No public access is authorized at NDW, IH.  Signs, partial fencing, locked/secured gates, login 

book/office check-in, and vehicle security patrol control the entire facility.  There are no access 

control features specific to the NG Slums Burning Grounds.  Access from the water is not 

controlled.  There are no known land use/development restrictions for the range. 

  

5.3.11. Conceptual Site Model 
 
A general description of the CSM is provided in Section 5.1.11.  The CSM is presented in a series 

of information profiles that presents information about the range.  The information profiles are 

presented in Table 5.3-1 below. 
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Table 5.3-1:  Conceptual Site Model Information Profiles – NG Slums Burning Ground 

Profile Type Information Needs Preliminary Assessment Findings 
Installation Name NDW, Indian Head 

Installation Location Indian Head, Charles County, MD 

Range/Site Name NG Slums Burning Ground 

Range/Site Location Located along the northwestern side of the Main 
Installation along the Mattawoman Creek near 
Building 1216. 

Range/Site History Reportedly used for NG slums burning from the 
late 1940s until approximately 1953.  There are no 
current reported uses of the area. 

Range/Site Area and Layout The range is a 0.3-acre relatively flat portion of 
land along the banks of the Mattawoman Creek. 

Range/Site Structures No structures are currently located at the range.  
Building 1216 and two magazines are located 
adjacent to the area. 

Range/Site Boundaries N:  Mattawoman Creek 
S:  Hussey Circle Road (dirt access road) and 
Building 1216 
W:  Vegetation and woodlands area along the 
creek edge 
E:  Vegetation and woodlands area along the 
creek edge 

Range/Site 
Profile 
 

Range/Site Security NDW, IH has installation wide security and 
access restrictions.  Once within the installation, 
no additional access restriction features exist for 
the NG Slums Burning Ground. 

Munitions Types None 

Maximum Probability Penetration 
Depth 

Penetration depth not applicable.  Disposal on 
ground surface.  MC may have migrated 
downward. 

MEC Density Low 

Munitions Debris None 

Associated Munitions Constituents NG slums 

Munitions/ 
Release 
Profile 

Migration Routes/Release 
Mechanisms 

Erosion, surface runoff to surface water, leaching 
to groundwater, downward mobility to subsurface 
soil and subsequent discharge to surface water 
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Table 5.3-1:  Conceptual Site Model Information Profiles – NG Slums Burning Ground 

Profile Type Information Needs Preliminary Assessment Findings 
Climate Indian Head, MD has a continental-type climate 

with four well-defined seasons. The coldest period 
occurs in late January and early February, with 
low temperatures averaging at 29ºF.  July is the 
warmest month with average maximum 
temperatures of 85ºF.  The normal annual 
precipitation is approximately 44 inches, normal 
monthly precipitation varying from 2.25 
(February) to 4.60 (August) inches.   

Topography Topography of the NG Slums Burning Grounds 
provides little relief and is at an elevation of 
approximately five feet above msl. 

Geology The Indian Head peninsula lies within the Atlantic 
Coastal plain physiographic province.  The 
geology of the area is comprised of Precambrian 
igneous and metamorphic bedrock overlain by 
500 to 600 feet of unconsolidated fluvial and 
marine deposits of the Potomac Group.  The 
Potomac Group consists of, in descending order, 
the Patapsco, Arundel, and Patuxent Formations. 

Soil According to the US Navy Closed, Transferred, 
and Transferring Range and Other Sites 
Questionnaire, the predominant soil type 
associated with the NG Slums Burning Ground is 
sand-silt to sand-clay.   

Hydrogeology The hydrogeological makeup of the Indian Head, 
MD area consists of a surficial aquifer and several 
deeper confined and semi-confined aquifers in the 
Patapsco and Patuxent Formations.  The surficial 
aquifer is expected to be connected to and 
influenced by the surface water bodies.  Regional 
water supplies, including that of NDW IH, are 
obtained from the lower and middle sands of the 
Patapsco and Patuxent Formations of the Potomac 
Group.  The surficial aquifer (i.e., water table) is 
not used for water supply at NDW, IH. 

Hydrology The NG Slums Burning Ground is adjacent to the 
Mattawoman Creek.  Drainage flows north-
northeast to the Mattawoman Creek.  An area of 
wetlands is located southwest of the burning 
ground. 

Physical 
Profile 

Vegetation Consists of tidal emergent scrub-shrub and 
coniferous-deciduous mix.   
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Table 5.3-1:  Conceptual Site Model Information Profiles – NG Slums Burning Ground 

Profile Type Information Needs Preliminary Assessment Findings 
Current Land Use The range is currently not used.  Hussey Circle 

Road, located directly south of the range, is used 
occasionally, so vegetation is kept at a minimum.  
Area is located within an Upland Hunting Area, as 
shown on the NDW, IH 2003-2004 Hunting Map.   

Current Human Receptors Navy personnel (military and civil servants), 
trespassers, visitors, maintenance workers, 
contractors, recreational users (hunters). 

Current Activities (frequency, 
nature of activity) 

Infrequent activity 

Potential Future Land Use The expected future land use of the range is to 
remain unchanged based on the Master Plan. 

Potential Future Human Receptors Navy personnel (military and civil servants), 
visitors, maintenance workers, contractors, 
recreational users and trespassers 

Potential Future Land Use-Related 
Activities: 

No change to current land use is reported. 

Zoning/Land Use Restrictions None 

Demographics/Zoning Charles County population density is 
approximately 260 persons per square mile.  
NDW, IH and its tenant commands employ 
approximately 3,600 military and civilian 
personnel. 

Land Use  
and 
Exposure 
Profile 

Beneficial Resources None 

Habitat Type Emergent scrub-shrub, grassy areas 

Degree of Disturbance  Low – Hussey Circle Road is used occasionally as 
the area is occasionally mowed. 

Ecological Receptors 

Federal Endangered Species: American Bald Eagle, rainbow snake, and the 
joint-vetch 

Federal Threatened Species: None 

State Endangered Species: Scaly blazing-star 

Ecological 
Profile 

State Threatened Species: None 
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Table 5.3-1:  Conceptual Site Model Information Profiles – NG Slums Burning Ground 

Profile Type Information Needs Preliminary Assessment Findings 
Other Ecological Receptors: Federal and state protected species are known to 

exist in the vicinity of the Main Installation.  
Additional ecological receptors include various 
flora and indigenous animals in the habitat.  Deer 
and wild turkey are known to inhabit the area 
along with other mammals, birds, reptiles, and 
amphibians. 

Relationship of MEC/MC Sources 
to Habitat and Potential Receptors 

Ecological receptors may come into direct contact 
with MEC/MC in soil, and possibly surface water 
and/or sediment.  Receptors may come into 
contact with MC that have been incorporated into 
the food chain. 

 

A general description of the CSM exposure pathway analysis is included in Section 5.1.11.   

 

The nature of the activity that presumably occurred at the NG Slums Burning Grounds suggests 

that MEC may be present; however, the density of the MEC (NG) is not known.  Therefore, 

potentially complete pathways exist for human and ecological receptors for MEC in the surface 

soil.  This includes receptors for hand/tread underfoot contact as well as surface intrusive work 

that may be conducted at the NG Slums Burning Ground.  Trespassers are not expected to 

perform surface intrusive work.  MEC is not expected in the subsurface.  An Exposure Pathway 

Analysis figure for MEC is presented in Figure 5.3-3.   

 

As illustrated in Figure 5.3-4, the MC Exposure Pathway Analysis, soil impacted by MC 

represents a primary source medium.  All human and ecological receptors have potentially 

complete exposure pathways for direct contact with MC in surface soil, which includes dermal 

contact, ingestion, and inhalation (dust).  Runoff and/or erosion may transport the MC from 

surface soil to surface water/sediments, so a potentially complete pathway also exists for all 

human and ecological receptors of surface water/sediments. Given that the NG Slums Burning 

Ground is located within an upland hunting area, human and ecological receptors have a 

potentially complete pathway by ingesting game/prey that have previously consumed 

contaminated vegetation or prey.   Precipitation infiltration may provide for contaminant mobility 

into the subsurface soil and into the shallow or surficial groundwater aquifer, which is assumed to 

be connected to the nearby surface water bodies.  Potentially complete exposure pathways exist 
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for MC in subsurface soils (direct contact, ingestion and inhalation during intrusive work 

activities).   Although confining layers are expected to prevent the migration of MC to the lower 

aquifers used for water supply, potentially complete pathways exist for MC in shallow 

groundwater for human receptors. 

 

A graphical illustration of the details of the conceptual site model is included as Figure 5.3-5. 
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5.3.12. Summary  
 

The NG Slums Burning Ground (IR Site 22) is a 0.3-acre range located on the southeastern shore 

of the Main Installation adjacent to the Mattawoman Creek.  Although listed in the Navy Range 

Inventory, the existence of this range has not been confirmed through information collected 

during this PA.  The reported location lies east of Building 1216 and runs parallel to the east end 

of Hussey Circle Road.  The NG Slums Burning Ground was presumably used as an OB ground 

for NG slums generated at the NG production facilities from the late 1940s through 1953; 

however, as stated previously, the existence of the burning ground is suspect.  If OB occurred at 

the NG Slums Burning Ground, MC associated with this activity would be NG.  NG is also 

considered MEC.  However, the concentrations of NG and associated breakdown products, if any, 

are not known.   
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5.4. SAFETY THERMAL TREATMENT POINT 
 

5.4.1. History and Site Description 
 

The Safety Thermal Treatment Point (STTP) is located at the end of a small peninsula that 

extends from the Main Installation into the confluence of the Mattawoman Creek and the 

Potomac River.  The STTP is located at the end of Old Burn Point Way.  According to the 1982 

Initial Assessment Study, the STTP is a man-made peninsula constructed of sand, fill material, 

rocket motor casings, empty cartridges, and coal fly ash. Initially, the STTP was identified as a 

1.3-acre range in the Navy Range Inventory.  The boundaries of the range were adjusted to 

account for a small area of recent sediment deposition on the southern point of the peninsula, 

which increased the size of STTP to 1.6 acres.  The boundary change is reflected in Map 5.4-1.  

On the same peninsula north of the STTP is an active test point.  The test point uses a maximum 

of 100 lbs 1.1 explosive, which corresponds to a fragmentation distance of 5,362 ft.  This 

potential fragmentation zone fully encompasses the STTP.  Current testing occurs within 

enclosed chambers; however, at the time of the range survey other types of explosive testing were 

being proposed outside of the chamber.  The peninsula on which the STTP and the active test 

point are located is illustrated in Figure 5.4-1. 

 

Figure 5.4-1: Aerial view of STTP at Main Installation.  

 

OB of waste pyrotechnics and single base, double base, and composite propellants was performed 

at the STTP starting in 1942 following the abandonment of the original burning ground.  The 
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STTP was initially set up for two separate uses.  The tip of the STTP peninsula and the area 150 

feet inland was the primary burn area used for OB of munitions.  Materials were burned on the 

ground surface or in an open top, steel thermal treatment vessel.  The secondary burn area was 

used for munitions testing, including deflagration-to-detonation testing and pierce testing. 

 

Between 1942 and 1988, OB occurred on a weekly basis.  Waste munitions were stored at 

temporary storage points before being transported to the STTP for disposal.  All types of 

propellants manufactured or disassembled at NDW, IH including CAD and PAD items, were 

burned at the STTP until the 1950s at a rate of approximately 40-50 pounds per week.  Water or 

solvent wet wastes were burned with oil in 55-gallon drums.  In 1954, the operation of the STTP 

changed, and the burning of propellants was moved to the Strauss Avenue Thermal Treatment 

Point, which is still active.  The burning of CAD/PADs, primers, less sensitive explosives, and 

various other pyrotechnics at rates up to 25,000 pounds per year continued at the STTP through 

1988.  Difficult to burn ordnance materials were also burned at the STTP, including propellants 

contaminated with glass, and water solutions containing pyridine and phthalic anhydride.  

 

The STTP is designated as SWMU 20 under the installation’s RCRA program.  In 1993, a study 

was conducted at the STTP in order to determine whether a clean closure of the range was 

feasible under RCRA.  As part of this site characterization, soil and groundwater samples were 

collected.  The Characterization Report submitted in 1995 outlines the results of this study, which 

concluded that the reported concentrations of explosives and metals within the soil and 

groundwater were at levels that would prohibit closure without further action.  Details of the 

sampling results are presented and discussed further in Section 5.4.6.  

 

5.4.1.1.Topography 
 
Section 3.2 provides a general description of topography for the Main Installation.  The STTP is 

flat with an elevation of five feet above msl, sloping towards the Mattawoman Creek and the 

Potomac River. 

 

5.4.1.2.Geology 
 
Regional geology for NDW, IH is provided in Section 3.3.  The STTP is a man-made peninsula.  

It is composed of mostly fill material.  
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5.4.1.3.Soil and Vegetation Types 
 

Section 3.4 provides a description of the soil and vegetation types for the Main Installation.  The 

STTP is covered with grass, bushes and trees.  There is a small wetland area on the northeast 

portion of the range, as shown in Figure 5.4-2.  

 

 

Figure 5.4-2:  Wetland area vegetation on the STTP. 

 

5.4.1.4.Hydrology 
 
Section 3.5 provides a description of hydrology at the Main Installation.  The Potomac River and 

Mattawoman Creek dominate the STTP hydrology.  In addition, an approximately 1.25-acre 

wetland area is located on the northeast edge of the range and extends within the range 

boundaries.  Surface water runoff occurs in the direction of the Potomac River and Mattawoman 

Creek or northeast to the wetland.  The STTP is located within a 100-year flood plain.  There are 

documented occurrences of hurricanes that brought the tide up over the entire peninsula.  

 

5.4.1.5.Hydrogeology 
 

Section 3.6 provides a description of hydrogeology for the Main Installation, which is applicable 

to the area of the STTP.  As the STTP is man-made and extends into the Mattawoman Creek-

Potomac River confluence, the surficial water table is expected to be directly connected to these 
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surface water bodies. The STTP is located near potable well #15, located up gradient and 

approximately 1000 feet east of the range, which accesses the lower Patapsco aquifer. 

 

5.4.1.6.Cultural and Natural Resources 
 
The STTP is man-made dating from 1942.  An archaeological reconnaissance survey of NDW, IH 

was conducted in 1985 (see Section 3.7).  None of the archaeologically significant areas 

identified in the archaeological reconnaissance were located in the STTP area. 

 

5.4.1.7.Endangered and Special Status Species 
 

As described in Section 3.8, endangered or special status species are known to inhabit the NDW, 

IH Stump Neck Annex.  Due to their proximity, the species are considered to potentially inhabit 

the Main Installation and thus, the STTP.   

 

5.4.2. Visual Survey Observations and Results 
 

A visual survey of the STTP was conducted on June 23, 2003.  Present during the visual survey 

were Ms. Grim, Mr. Rice, Mr. Wiley and Mr. Baker of Malcolm Pirnie Inc.  Mr. Jorgensen, 

NDW, IH Environmental Office, accompanied the team.  Visual observations provided for a 

100% survey.  No evidence of explosives or MEC was observed during the visual survey.  

 

A large cylindrical steel unit, shown in Figure 5.4-3, is the former burn tank located in the 

primary burn area of STTP.  The tank is approximately eight feet high and ten feet in diameter 

and was used to minimize emissions of ash and debris during the burning process.  In addition, a 

free standing metal frame, a steel deflection shield, and miscellaneous explosives testing 

equipment are located on range.  The 15-foot by 15-foot steel deflection shield was reported to 

have been positioned to block flying debris from the burn tank from reaching the Potomac River 

and Mattawoman Creek.  Figure 5.4-4 provides another view of the STTP, showing the 

miscellaneous equipment stored there.  
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Figure 5.4-3:  Steel burn tank located on STTP. 

 

 

Figure 5.4-4:  Miscellaneous equipment at the STTP. 

 

A visual depiction of the site reconnaissance route is provided on Map 5.4-1 located at the end of 

Section 5.4.  Additional range/site details are illustrated on Map 5.4-2, also located at the end of 

Section 5.4. 
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5.4.3. Munitions and Munitions Related Materials Associated with 
the Site 

 
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.  This includes both 

MEC and non-hazardous munitions related debris (e.g., fragmentation, base plates, inert mortar 

fins).  Potential ordnance concentration areas are presented along with a discussion on the 

presence of any special consideration ordnance. 

 

The STTP was used for OB/OD of projectiles, CAD/PADs, primers, less sensitive explosives, 

high explosives and various other pyrotechnics (e.g., squibs, igniters, caps, black powder) at rates 

up to 25,000 pounds per year between the early 1940s and 1988.  Waste pyrotechnics, single 

base, double base, and composite propellants were burned at the STTP through 1954.  Additional 

items burned on-site include propellants contaminated with glass, and water solutions containing 

pyridine and pthalic anhydride.  Residue from burnt CAD items was periodically transferred to 

the Caffee Road Decontamination Burn Point for disposal.  Technical data ordnance sheets are 

provided in Appendix C.     

 

According to Mr. Perk, a Production Engineer retired from Indian Head, all material was burned 

directly on the ground when the STTP was first constructed.  Scrap propellants were put in pits in 

the ground and ignited.  New soil would be brought in periodically as needed.  Burn pans were 

added on-site in 1980.  A few instances occurred in which the steel deflection shield was not able 

to prevent ejected materials from leaving the area.  These incidences were mainly caused by 

burning of NG solvents or plastic bonded explosives in bulk form.  

 

The 1982 Initial Assessment study performed by the Naval Energy and Environmental Support 

Activity reports that sometime in the late 1970s, five gallons of waste solvents were spilled on the 

STTP, reaching surface water.  In addition, it was reported that during that time period, metal 

items from the site were occasionally ejected into the Mattawoman Creek and the Potomac River 

during OB.  
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Based on the information obtained during the data collection process, no CWM filled munitions, 

electrically fused munitions, or DU associated munitions were found or are expected to be found 

at the STTP.  

 
5.4.4. MEC Presence 

 

The entire range has been subdivided and categorized into one of three levels of MEC presence 

including: Known MEC Areas; Suspect MEC Areas; or Areas Where No Evidence Exists to 

indicate that MEC is known or is suspected to be at the site.  The MEC presence is discussed 

below.  Map 5.4-3 illustrates the munitions characterization of the STTP and is provided at the 

end of Section 5.4. 

 

5.4.4.1.Known MEC Areas 
 

According to historical documents and information obtained during the data collection process, 

there is no evidence of MEC at the STTP.  Therefore, there are no areas of known MEC 

contamination at the STTP. 

 

5.4.4.2.Suspected MEC Areas 
 

Because OB and testing of ordnance items occurred at the STTP, all areas of the range are 

suspected to contain MEC.  Kickouts and fragment projectile distances are estimated following 

the “New Methods for Determine Blast and Fragmentation Distance Ranges for EOD 

Operations/Incidents" by the NAVEODTECHDIV, Indian Head, MD.  The maximum 

fragmentation zone associated with the types of munitions disposed or tested at STTP is 

illustrated on Map 5.4-2.  This zone is the area in which MEC fragments and/or MC may be 

found. For the STTP, this zone encompasses 232.3 acres; however, no MEC fragments have 

reportedly been found within this area.   

 

5.4.4.3.Areas Not Suspected to Contain MEC 
 
There are no areas at the STTP not suspected to contain MEC. 
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5.4.5. Ordnance Penetration Estimates 
 

The depth to which munitions penetrate below the ground surface depends on many factors, 

including the type of soil, the angle of impact, the size of the munition, the velocity at impact, and 

site-specific environmental conditions.  Over the years, the DoD has studied and modeled 

munitions penetration depths and has issued various guidance and technical documents on the 

subject.  For the purposes of this PA, maximum probable penetration depths are estimated 

following guidance listed in the latest draft (July 2002) of the DoD Directive on Explosives 

Safety issued by the DDESB [DoD Directive 6055.9 (DoD Ammunition and Explosives Safety 

Standards)].  The Directive refers to TM 5.855.1 and NAVFAC P-1080.   

 

The majority of ordnance items at the STTP would not have penetrated the ground surface as the 

range was used for OB, and no firing of munitions took place.  Potential penetration would be 

associated with fragmentation and kick-outs during OB.  Penetration depth would be low (less 

than two feet) for OB/OD and testing.   

 

5.4.6. Munitions Constituents 
 
MC that may be present at the STTP include: 

 
 TNT  PETN 

 RDX  Dynamite 

 Composition A  Nitrocellulose 

 Composition B  Cordite 

 Composition C  Perchlorate 

 Torpex  Metals  

 

Lead contamination is a result of propellant disposal operations, while nickel and cadmium result 

from OB of CADs.  Based on the construction of the STTP peninsula with fill material, other 

metals are expected as well. 

 

During a 1993 characterization of the range, MC were detected in the soil and groundwater.  

Concentrations in soil and groundwater were above EPA Region III risk-based cleanup levels or 

background levels.  Soil samples were collected from eight locations on the range (shown on 
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Figure 5.4-5), as well as a background sample off-site.  Samples were collected from the top 18 

inches of the soil horizon.  Groundwater was sampled at three locations on-site as well as a 

background location off-site.  Well locations are numbers W1, W2 and W3 as shown on Figure 

5.4-5.  W1 was positioned at the location of the steel vessel (treatment unit), also shown on 

Figure 5.4-5.  Groundwater samples were collected using temporary sand point wells.  Soil and 

groundwater were tested for the following analytes:  explosives, VOCs, SVOCs, total metals, 

TCLP metals, sulfide, cyanide, and nitrate-nitrite.  

 

 

Figure 5.4-5:  Location of soil and groundwater samples from the 1995 Characterization 
Report performed for the STTP.  

 

Soil samples contained elevated levels of metals, explosives, volatiles, and semivolatiles when 

compared to background samples.  The highest concentration of metals occurred near the steel 

burn tank.  Metals detected at levels five times higher than the background samples included:  

barium, cadmium, chromium, lead, mercury, and nickel.  The explosives most commonly 

occurring on-site at elevated levels were octahydro-1,3,5,7-tetranitro-1,3,5,7-tetraocine (HMX), 

2,4-dinitrotoluene (DNT) and NG.  These results are summarized in Table 5.4-1. 
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Table 5.4-1:  Summary of soil sample results (milligram/kilogram) at the STTP 

Analyte # 1 # 2 # 3 # 4 #5 #6 #7 #8 

Arsenic 16.5 2.9 6.9 0.70 0.79 5.1 6.8 2.8 

Barium 53.5 382 1,550 11.2 6.2 67.5 84.9 31.3 

Beryllium 0.27 0.26 0.35 ND ND 0.33 0.20 0.22 

Cadmium 1.9 14.8 6.6 0.32 ND 0.84 0.31 0.38 

Chromium 14.9 44.6 101 5.8 1.9 48.1 21.8 9.7 

Lead 48.8 188 287 76.8 4.1 1,010 522 280 

Manganese 75.9 298 198 382 86.7 131 485 65.6 

Mercury 0.24 1.6 0.13 174 ND 3.8 0.54 4.4 

Nickel 13.6 38.5 55.5 0.16 1.6 70.4 5.3 4.7 

DNT ND ND ND ND ND ND 6.0 ND 

DN ND ND 1.8 ND ND ND  ND ND 

Benzo(a) 

pyrene 
ND ND ND ND ND  ND ND ND 

HMX 13 ND ND ND ND  ND ND 4.3 

NG ND ND ND ND ND  180 ND 1.6 

 

ND = Not Detected 

 

Groundwater samples were also found to have elevated levels of metals, explosives, volatiles, and 

semivolatiles when compared to background samples.  Samples from W1 had the highest 

concentrations of toxic metals, including lead, mercury, beryllium and cadmium.  Samples from 

W2 had the lowest contaminant concentrations.  Explosives and organics were detected in all 

samples at low levels.  Only two explosives were detected in the groundwater samples:  HMX 

and TNT.  These results are summarized in Table 5.4-2. 

 

From the soil and groundwater sampling performed, there do not appear to be any patterns in the 

occurrence of explosives within the STTP.  
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Table 5.4-2:  Summary of Groundwater Sample Results 
(micrograms/liter) at the STTP 

Analyte W1 W2 W3 

Antimony ND ND ND 

Arsenic 34.6 2.2 35.9 

Beryllium 1.9 ND ND 

Cadmium 5.4 ND ND 

Lead 5,110 25.6 316 

Manganese 825 338 224 

Mercury 22 ND ND 

Thallium ND ND ND 

TNT 840 ND  ND 

Cyanide 212 ND 10.6 

Pyridine ND ND 33 

Bis(2-ethylhexyl) 

phthalate 
ND ND 5 

HMX ND ND 1.1 

TNT 0.84 ND ND 

 

ND = Not Detected 

 

5.4.7. Contaminant Migration Routes 
 
Migration of contamination from the STTP is influenced by the interconnection of direct 

infiltration from soil to groundwater and surface runoff/erosion to the Mattawoman Creek and 

Potomac River.  Contaminants sorbed to surface soil may be mobilized, during extended periods 

of precipitation or storm surges that may cover the point and erode the surface soil.  Surface water 

runoff may transport contaminants to the wetland area on the northeast side of the range.  

 

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 a water supply.  However, shallow groundwater is 

still considered a potential exposure medium.   
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5.4.8. Receptors 
 
Potential human receptors include authorized Navy personnel (military and civilian), visitors, 

contractors, maintenance workers, recreational river users and trespassers.  Plant and animal biota 

are also potential receptors.  Examples of ecological receptors include deer, wild turkey, and 

water fowl. Reportedly, an osprey nest is located within the boundaries of STTP.   

 

5.4.8.1.Nearby Populations 
 
Nearby populations are as described in Section 5.1.8.1.  Additionally, land uses surrounding the 

STTP include recreational boating and fishing on the Potomac River and Mattawoman Creek.  No 

residential properties are located within two miles of the STTP. 

 

5.4.8.2.Buildings Near/Within Site 
 
Buildings 1441, 1248, 1249, 1538, and 1367 border the STTP to the north along Old Burn Point 

Way.  There are no buildings or structures located on the STTP.  

 

5.4.8.3.Utilities On/Near Site 
 
The STTP is connected to the electrical and potable water systems of NDW, IH.  

 

5.4.9. Land Use 
 
The STTP peninsula was built between approximately 1940 and 1942, after which the OB of 

waste pyrotechnics, single base, double base, and composite propellants was initiated.  Between 

1942 and 1988, OB occurred on a weekly basis.  In 1954, the burning of propellants was moved 

to another range.  The STTP was then used for burning of CAD/PADs, primers, less sensitive 

explosives, and various other pyrotechnics until December 1988.  OB occurred only on the 

primary burn area, an area including the first 150 feet of the peninsula point.  The secondary burn 

area covered the remainder of the range and was used for munitions testing.  There is no reported 

planned change to the current use of the STTP.  An active test point is located directly north of 

the STTP with a fragmentation zone that may envelop the entire STTP.  
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According to the 2003-2004 NDW, IH Hunting Map, the STTP is located within a designated 

waterfowl blind.   

 

5.4.10. Access Controls / Restrictions 
 
No public access is authorized at NDW, IH.  Signs, partial fencing, locked/secured gates, login 

book/office check-in, and vehicle security patrol control the entire facility.  There are no access 

control features specific to the STTP.  Access from the water is not controlled.  No land 

use/development restrictions are known for the range. 

 

According to the 1990 Master Plan Update, the STTP is located within two explosive safety 

quantity distance (ESQD) arcs generated by production, testing, and storage facilities located on 

Indian Head peninsula.  The ESQD arcs that affect the STTP are the 1,800-foot missile hazard 

distance arc and the 1,250-foot inhabited distance arc centered around Building 754.  

Construction on the STTP is prohibited by NDW, IH as a safety measure for all former waste 

sites and ESQD arc areas.  

 

5.4.11. Conceptual Site Model 
 
A general description of the CSM is provided in Section 5.1.11.  The CSM is presented in a series 

of information profiles that presents information about the range.  The information profiles are 

presented in Table 5.4-3 below. 

 

Table 5.4-3:  Conceptual Site Model Information Profiles – STTP  

Profile Type Information Needs Preliminary Assessment Findings 
Installation Name NDW, Indian Head 

Installation Location Indian Head, Charles County, MD 

Range/Site Name STTP 

Range/Site 
Profile 
 

Range/Site Location The STTP is a small man-made peninsula 
extending into the confluence of the Potomac 
River and the Mattawoman Creek. 

 
Main Installation 5.4-13  Final  
NDW, Indian Head, MD   September 2005 
 



FINAL PRELIMINARY ASSESSMENT 

Table 5.4-3:  Conceptual Site Model Information Profiles – STTP  

Profile Type Information Needs Preliminary Assessment Findings 
Range/Site History Explosive thermal treatment and testing of 

projectiles, bulk propellant, bulk high explosives, 
demolition charges, CAD/PADs, primers, less 
sensitive explosives, and various other 
pyrotechnics from the late 1940s until 1988. 

Range/Site Area and Layout 1.6 acres (approximately) 

Range/Site Structures Metal structures included a blast shield, burn tank, 
and miscellaneous testing equipment.  No 
buildings are currently present. An active test 
point with several buildings is located north of 
STTP.  

Range/Site Boundaries N:  Active test point (Buildings 1441, 1248, 1249, 
1538, 1367)  
S:  Mattawoman Creek  
W:  Potomac River  
E:  Mattawoman Creek  

Range/Site Security NDW, IH security patrols the area.  Access from 
the Potomac River and the Mattawoman Creek is 
not controlled. There is no site specific security. 

Munitions Types • Projectiles  
• CAD/PADs 
• Bulk propellant 
• High explosives 
• Primers 
• Pyrotechnics 

Maximum Probability Penetration 
Depth 

Penetration depth would be low (less than two 
feet) for OB/OD and testing. 

MEC Density Low to moderate.  The STTP was used for 
OB/OD and testing.  

Munitions/ 
Release 
Profile 

Munitions Debris No debris of MEC were identified during the site 
visit. 
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Table 5.4-3:  Conceptual Site Model Information Profiles – STTP  

Profile Type Information Needs Preliminary Assessment Findings 
Associated Munitions Constituents • High explosives could include TNT, RDX, 

Composition A, Composition B, 
Composition C, Torpex, PETN and 
Dynamite 

• Propellants could include nitrocellulose, 
cordite, perchlorate 

• Metals 
Sampling was conducted in 1993; the soil and 
groundwater was reported to contain elevated 
levels of explosives and metals.   

Migration Routes/Release 
Mechanisms 

Potential release mechanisms would include 
surface water runoff, erosion, infiltration, site 
maintenance, and intrusive work. 

Climate Indian Head, MD has a continental-type climate 
with four well-defined seasons. The coldest period 
occurs in late January and early February, with 
low temperatures averaging at 29ºF.  July is the 
warmest month with average maximum 
temperatures of 85ºF.  The normal annual 
precipitation is approximately 44 inches, normal 
monthly precipitation varying from 2.25 
(February) to 4.60 (August) inches.   

Topography The STTP is generally flat, sloping slightly 
towards the Potomac River and the Mattawoman 
Creek. 

Geology The Indian Head peninsula lies within the Atlantic 
Coastal plain physiographic province.  The 
geology of the area is comprised of Precambrian 
igneous and metamorphic bedrock overlain by 
500 to 600 feet of unconsolidated fluvial and 
marine deposits of the Potomac Group.  The 
Potomac Group consists of, in descending order, 
the Patapsco, Arundel, and Patuxent Formations. 
 
The STTP is a man made peninsula, composed of 
sand and fill material. 

Soil STTP consists of silty sand and fill material.  

Physical 
Profile 

Hydrogeology The groundwater table in the STTP ranges from 
just beneath the surface to five feet bgs. 
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Table 5.4-3:  Conceptual Site Model Information Profiles – STTP  

Profile Type Information Needs Preliminary Assessment Findings 
Hydrology Surface water runoff is released to the 

Mattawoman Creek.  The STTP is located on a 
man made peninsula at nearly msl.  

Vegetation The STTP is well vegetated with grasses, brush 
and trees.  A small wetland area exists at the 
northeast edge of the area.  

Current Land Use The STTP is currently vacant. An active test point 
is located on the northern portion of the peninsula.  
The potential fragmentation zone for this test 
point may extent over STTP. 

Current Human Receptors Navy personnel (military and civilian), 
contractors/visitors, maintenance workers, 
recreational users, and trespassers 

Current Activities (frequency, 
nature of activity) 

Current activities at the STTP include light 
ground maintenance 

Potential Future Land Use No planned change from current use is reported 

Potential Future Human Receptors Navy personnel, contractors/visitors, and 
trespassers 

Potential Future Land Use-Related 
Activities: 

There is no expected change in land use activities 

Zoning/Land Use Restrictions Construction is prohibited.   

Demographics/Zoning Charles County population density is 
approximately 260 persons per square mile.  
NDW, IH and its tenant commands employ 
approximately 3,600 military and civilian 
personnel.  No residential properties are known to 
exist within two miles of the STTP 

Land Use  
and 
Exposure 
Profile 

Beneficial Resources The STTP is located near potable well #15, 
located up gradient and east of the range, which 
accesses the lower Patapsco aquifer. 

Habitat Type STTP is primarily grass with surrounding bushes 
and trees along with a small wetland area on the 
northeast portion of the range.  

Degree of Disturbance  Low:  The range is currently maintained but 
unused 

Ecological Receptors  

Ecological 
Profile 

Federal Endangered Species: American Bald Eagle, rainbow snake, sensitive 
joint-vetch 
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Table 5.4-3:  Conceptual Site Model Information Profiles – STTP  

Profile Type Information Needs Preliminary Assessment Findings 
Federal Threatened Species: None 

State Endangered Species: Scaly blazing-star 

State Threatened Species: None 

Other Ecological Receptors: Federal and state protected species are known to 
exist in the vicinity of the Main Installation.  
Ecological receptors include various flora and 
indigenous animals in the habitat.  Deer and wild 
turkey are known to inhabit the area along with 
other mammals, birds, reptiles, and amphibians. 

Relationship of MEC/MC Sources 
to Habitat and Potential Receptors 

Soil and groundwater samples confirmed the 
presence of explosives and metals at the STTP.  
Receptors can directly contact MEC/MC through 
surface water and surface soil, or indirectly with 
MC that have been incorporated into the food 
chain (bioaccumulated in plants and animals). 

 

A general description of the CSM exposure pathway analysis is included in Section 5.1.11.   

 

Historical use indicates that MEC may be present in the surface soils at the STTP.  As such, a 

potentially complete exposure pathway exists for MEC in the subsurface and surface soil as 

illustrated in Figure 5.4-6.  Potential receptors include both human and ecological receptors.  

Exposure routes include direct contact through handle/tread underfoot as well as intrusive 

activities such as excavation.  Trespassers are not expected to perform intrusive work. 

 

As illustrated in Figure 5.4-7, the MC Exposure Pathway Analysis, soil and surface 

water/sediments impacted by MC represent a primary source medium.  A potentially complete 

exposure pathway exists for surface soil, surface water and sediments for all human and 

ecological receptors.  Exposure routes include direct contact, ingestion, and inhalation.  Direct 

human or biota contact with subsurface soil is possible if the soil is disturbed through excavation 

or drilling activities, creating possible migration routes/mechanisms for constituent impacted 

soils.  Direct human or biota contact with surface soil may also be possible.  The food chain also 

represents an exposure medium through plant/animal uptake for biota (including game such as 

deer and wild turkey).  Hunting is permitted near to the range during certain periods of the year 

and by permit only. Since the area is partially located on a wetland area there are also potential 
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pathways for ecological ingestion by biota on range, and dermal contact with surface 

water/sediments for both human and ecological receptors.  In this case, human receptors may 

include trespassers, Navy Personnel, visitors, and the current tenants of the area.  Precipitation 

infiltration may provide for contaminant mobility into the subsurface soil and into the shallow or 

surficial groundwater aquifer, which is assumed to be connected to the nearby surface water 

bodies.  Although confining layers are expected to prevent the migration of MC to the lower 

aquifers used for water supply, potentially complete pathways exist for MC in shallow 

groundwater for human receptors. 

 

A graphical illustration of the details of the conceptual site model is included as Figure 5.4-8. 
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5.4.12. Summary 
 

The STTP is a 1.6-acre range located at the end of a small peninsula extending from the southern 

tip of the Main Installation at the confluence of the Mattawoman Creek and the Potomac River.  

The boundaries of STTP were altered from those originally identified during the Navy Range 

Inventory due to a change in the size of the peninsula resulting from deposition.  The man-made 

peninsula is composed of sand, fill material, rocket motor casings, empty cartridges, and fly ash 

from a coal burning plant.  The STTP was operational from 1942 until 1988 for the OB of 

projectiles, CAD/PADs, primers, high explosives and various other pyrotechnics.   Based on the 

former use of this area, both MEC and MC are suspected at this range.  Potential MC may include 

TNT, RDX, Compositions A, B, & C, torpex, PETN, dynamite, propellants, and metals.    
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5.5. SINGLE BASE PROPELLANT GRAINS SPILL AREA 
 

5.5.1. History and Site Description 
 

The Single Base Propellant Grains Spill Area is 52-acres located in the northeastern portion of the 

Main Installation of NDW, IH, south of East Farnum Road.  The Single Base Propellant Grains 

Spill Area was used in the loading and transporting of propellant from the former production area.  

The single base powder production area at NDW, Indian Head was established in 1899.  From a 

review of historical installation maps, the railroad was extended to the production area between 

1927 and 1942.  The railroad line was used to transport the single base grains from the production 

area.  The Single Base Propellant Grains Spill Area is located along this former rail line, adjacent 

to the powder production area.  The railroad line was abandoned in the late 1980s.  Releases of 

single base propellant grains during transportation may have occurred in this area between 1927 

and the late 1980s. An aerial photograph of the site is provided in Figure 5.5-1.   

 

 

Figure 5.5-1:  Aerial photograph of the Single Base Propellant Grains Spill Area. 

 

Single base propellant grains produce little to no smoke and consist primarily of nitrocellulose, 

which is formed from the reaction between cellulose and nitric acid.  Burn rates were controlled 

by modifying the amount of nitrogen (generally 10-13% by weight) in the mixture. Other 

stabilizers may have been added to single base propellant grains, including diphenylamine, also a 
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common fungicide used in crop applications; however, these stabilizers were reported to typically 

be added at concentrations of only up to one percent by weight.  

 

Single base nitrocellulose propellants, whose shape is designed to provide the desired burn 

characteristics, are generally stable; however, based on available Material Safety Data Sheets 

(MSDS), under certain conditions they may present a flammable or explosive risk. 

 

Currently, the site is an open grassy area crossed by abandoned railroad tracks formerly used to 

transport propellants to numerous buildings, 

which are now either vacant or used for 

general equipment storage.  This area is 

reported to include two designated wildlife 

grazing areas.  Figure 5.5-2 depicts the 

observed conditions of the area during the 

June 2003 site visit.  During Malcolm Pirnie’s 

site reconnaissance, single base propellant 

grains were observed on the ground surface 

along the foundation of Building 188 (see 

Section 5.5.2). 

Figure 5.5-2:  Former railroad tracks and 
buildings  

  

This area was investigated in the 1983 Initial Assessment Study of Naval Ordnance Station, 

Indian Head under the IR Program (IR Site 10).  The report indicated that no further action was 

recommended.  The investigation was limited and no analytical sampling was conducted to 

support no further action.  The no further action recommendation was based on the low risk to 

human health and the environment from nitrocellulose.  

 

5.5.1.1.Topography 
 
Section 3.2 provides a general description of topography for the Main Installation.  The 

topography of the Single Base Propellant Grains Spill Area can be described as generally flat 

with little relief.  Elevation of the area is approximately 100 feet above msl. 
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5.5.1.2.Geology 
 

Section 3.3 provides a geologic description for the Main Installation, which is applicable to the 

Single Base Propellant Grains Spill Area. 

 

5.5.1.3.Soil and Vegetation Types 
 

Section 3.4 provides a description of the soil and vegetation types at the Main Installation.  

According to the US Navy Closed, Transferred, and Transferring Range and Other Sites 

Questionnaire, the predominant soil type associated with the Single Base Propellant Grains Spill 

Area is sand-silt/sand-clay.  The vegetation at the area consists of open grasses and shrubs.  

 

5.5.1.4.Hydrology 
 
Section 3.5 provides a description of hydrology at the Main Installation.  The Single Base 

Propellant Grains Spill Area is located in the middle of the Main Installation.  An unnamed 

tributary to the Mattawoman Creek lies in the eastern portion of the site.  There are no known 

wetlands at the area. 

 

5.5.1.5.Hydrogeology 
 

Section 3.6 provides a description of hydrogeology for the Main Installation, which is applicable 

to the area of the Single Base Propellant Grains Spill Area.  It is assumed that shallow 

groundwater flow from the Single Base Propellant Grains Spill Area follows topography and is 

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

River). 

 

5.5.1.6.Cultural and Natural Resources 
 
An archaeological reconnaissance survey and a survey of historic buildings at NDW, IH were 

conducted in 1985 (see Section 3.7).  While none of the archaeologically significant areas 

identified in the archaeological survey were located within the Single Base Propellant Grains 

Spill Area, the area is recorded to contain historic places/buildings.   
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5.5.1.7.Endangered and Special Status Species 
 

As discussed in Section 3.8, endangered species are known to exist in the general area of NDW, 

IH specifically on the Stump Neck Annex. Due to their proximity, the species are considered to 

potentially inhabit the Main Installation and thus, the Single Base Propellant Grains Spill Area.  

 

 

5.5.2. Visual Survey Observations and Results 
 

The Single Base Propellant Grains Spill Area 

was visually observed on June 23, 2003 by 

Malcolm Pirnie personnel, including Ms. 

Grim, Mr. Rice, Mr. Baker, and Mr. Robert 

Wiley.  In addition, Mr. Jorgensen, NDW, IH 

Environmental Office, accompanied the 

Malcolm Pirnie team.  Methods used during 

the site walk were as follows:  a perimeter 

walk was conducted around the site, followed 

by a modified “W” walked within the borders 

of the perimeters.  Site coverage was estimated 

at 40 percent walked with 100 percent of the 

site visually observed.  During the visual survey, single base propellant grains were observed on 

the ground surface outside Building 188 (see Figure 5.5-3

Figure 5.5-3:  Single base propellant grain 
observed at Building 188. 

).  A visual depiction of the site 

reconnaissance route is provided on Map 5.5-1 located at the end of Section 5.5.  Additional site 

details are illustrated on Map 5.5-2, also located at the end of Section 5.5. 

 

5.5.3. Munitions and Munitions Related Materials Associated with 
the Site 

 
This section describes the munitions or munitions related materials known or suspected to be at 

the site, including the types and estimated maximum penetration depths.  This includes both MEC 

and non-hazardous munitions related debris (e.g., fragmentation, base plates, inert mortar fins).  

Potential ordnance concentration areas are presented along with a discussion on the presence of 

any special consideration ordnance. 
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Available documents and the visual site survey support that single base propellant grains were 

spilled as a result of rail transport.  Single base propellant grains, a popular propelling charge that 

provides for an efficient smokeless powder, are comprised primarily of nitrocellulose.  

Nitrocellulose is made from the reaction of nitric acid with cellulose (cotton linters or purified 

wood pulp).  Sulfuric acid is added to remove water and increase the reaction rate.  As previously 

noted, under certain condition these propellants may present a flammable or explosive hazard.  

Technical data sheets are included in Appendix C.     

 

The Single Base Propellant Grains Spill Area is not suspected to contain CWM filled munitions, 

electrically fuzed munitions, or DU associated munitions. 

 
5.5.4. MEC Presence 

 

The entire range has been subdivided and categorized into one of three levels of MEC presence 

including: Known MEC Areas; Suspect MEC Areas; or Areas Where No Evidence Exists to 

indicate that MEC is known or is suspected to be at the site.  The MEC presence is discussed 

below.  Map 5.5-3 illustrates the munitions characterization of the Single Base Propellant Grains 

Spill Area and is provided at the end of Section 5.5. 

 

5.5.4.1.Known MEC Areas 
 

Single base propellant grains, classified as propellants, were observed on the ground surface 

outside Building 188.  Therefore, MEC is known to exist in this area.  Although MEC is known 

to exist in the area, explosive soils (i.e., MEC greater than 10%) are not expected at the site. 

 

5.5.4.2.Suspected MEC Areas 
 

Based on the historic use of the area for the transport of propellants over a more than 30-year 

period, the entire area is a suspected MEC area. 

 

5.5.4.3.Areas Not Suspected to Contain MEC 
 
As MEC was observed on the ground surface, there are no areas at the Single Base Propellant 

Grains Spill Area not suspected to contain MEC. 
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5.5.5. Ordnance Penetration Estimates 
 

Ordnance penetration guidelines are not applicable to loose propellant grains.  Single base 

propellant grains spilled on the ground surface are expected to be found on the ground surface or 

within the immediate soil horizon. 

 
5.5.6. Munitions Constituents 

 

MC associated with single base propellants grains include nitrates and diphenylamine, which are 

commonly used to control burning rates and as stabilizers. 

   

5.5.7. Contaminant Migration Routes 
 

Single base propellant grains are not soluble, and based on their size, are not considered able to 

be transported through the soil column.  Grains could be transported by overland flow during 

periods of high precipitation and released in surface water.  Direct contact at the ground surface is 

considered the mostly likely exposure scenario.  MC (i.e., nitrates or diphenylamine) could 

infiltrate to subsurface soils. Precipitation infiltration may also provide for contaminant mobility 

through the subsurface to the shallow or 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 that are used as a 

water supply.  However, shallow groundwater is still considered a potential exposure media.   

 

5.5.8. Receptors 
 

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 water 

fowl.  

 
5.5.8.1.Nearby Populations 

 
Nearby populations are as discussed in Section 5.1.8.1.   
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5.5.8.2.Buildings Near/Within Site 
 
There are sixteen buildings located within the site boundaries:  Buildings 174-178, 180, 181, 183, 

187, 188, 190, 204, 206-208, and 210.  The majority of the buildings are vacant; however, a few 

are used for storage.  Rail sidings divide the area, running parallel with Powder Line Road. 

 
5.5.8.3.Utilities On/Near Site 

 
Electrical lines, sewer lines, and water lines run through the Single Base Propellant Grains Spill 

Area.   

 
5.5.9. Land Use 

 

Historic use included the rail transfer of single base propellant grains from the production facility.  

The Single Base Propellant Grains Spill Area is currently not used, with the exception of several 

storage buildings.  In addition, it is reported that two designated wildlife grazing areas are located 

within the boundaries of the site.  According to the 2003-2004 Indian Head Hunting Map, the site 

is also located within an Upland Hunting Area.  The former railroad tracks are no longer 

operational.  Open fields, trees, grass, and roads surround the Single Base Propellant Grains Spill 

Area.  Open fields and Benson Road border the site on the east; Carpenter Road borders the site 

on the south; several buildings are located to the west; and East Farnum Road borders the site on 

the north. 

 
5.5.10. Access Controls / Restrictions 

 

No public access is authorized at NDW, IH.  Signs, partial fencing, locked/secured gates, login 

book/office check-in, and vehicle security patrol control the entire facility.  There are no access 

control features specific to the Single Base Propellant Grains Spill Area.  No land 

use/development restrictions are known for the site. 

 

5.5.11. Conceptual Site Model 
 
A general description of the CSM is provided in Section 5.1.11.  The CSM is presented in a series 

of information profiles that presents information about the range.  The information profiles are 

presented in Table 5.5-1 below. 
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Table 5.5-1:  Conceptual Site Model Information Profiles – Single Based Propellant Grains Spill 
Area 

Profile Type Information Needs Preliminary Assessment Findings 
Installation Name NDW, Indian Head 

Installation Location Indian Head, Charles County, MD 

Range/Site Name Single Base Propellant Grains Spill Area 

Range/Site Location The site is located on the northeast side of the 
Main Installation, south of East Farnum Road. 

Range/Site History Formerly part of the single base propellant 
production area, beginning in 1943 through the 
late 1980s.  A railroad across the site was used to 
transport propellant from the installation.   

Range/Site Area and Layout Consisting of approximately 52 acres, stretches 
along the railroad and Powder Line Road.  Most 
buildings located within the site are vacant and 
are surrounded by a generally flat gravel 
landscape.  Grasses and shrubs surround the 
gravel areas.  Two designated wildlife grazing 
areas are located within the site.   

Range/Site Structures Buildings 174, 175, 176, 177, 178, 180, 181, 183, 
187, 188, 190, 204, 207, 206, 208, 210. 

Range/Site Boundaries N:  East Farnum Road 
S:  Carpenter Road 
W:  Dry House Road 
E:  Benson Road 

Range/Site 
Profile 
 

Range/Site Security NDW, IH has installation wide security and 
access restrictions.  Once within the installation, 
no additional access restriction features exist for 
the Single Base Propellant Grains Spill Area. 

Munitions Types Propellant; explosive and flammable hazard 
Maximum Probability Penetration 
Depth 

Surface only (< one foot).  

MEC Density Low.  Grains observed on the ground surface by 
Building 188. 

Munitions Debris None 
Associated Munitions Constituents Nitrates and diphenylamine 

Munitions/ 
Release 
Profile 

Migration Routes/Release 
Mechanisms 

Surface runoff; site maintenance; construction; 
excavation 
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Table 5.5-1:  Conceptual Site Model Information Profiles – Single Based Propellant Grains Spill 
Area 

Profile Type Information Needs Preliminary Assessment Findings 
Climate Indian Head, MD has a continental-type climate 

with four well-defined seasons. The coldest period 
occurs in late January and early February, with 
low temperatures averaging at 29ºF.  July is the 
warmest month with average maximum 
temperatures of 85ºF.  The normal annual 
precipitation is approximately 44 inches, normal 
monthly precipitation varying from 2.25 
(February) to 4.60 (August) inches.   

Topography The Single Base Propellant Grains Spill Area is 
relatively flat, sloping slightly to the southeast.   

Geology The Indian Head peninsula lies within the Atlantic 
Coastal plain physiographic province.  The 
geology of the area is comprised of Precambrian 
igneous and metamorphic bedrock overlain by 
500 to 600 feet of unconsolidated fluvial and 
marine deposits of the Potomac Group.  The 
Potomac Group consists of, in descending order, 
the Patapsco, Arundel, and Patuxent Formations. 

Soil According to the US Navy Closed, Transferred, 
and Transferring Range and Other Sites 
Questionnaire, the predominant soil type 
associated with the Single Base Propellant Grains 
Spill Area is sand-silt/sand-clay.   

Hydrogeology The hydrogeological makeup of the Indian Head, 
MD area consists of a surficial aquifer and several 
deeper confined and semi-confined aquifers in the 
Patapsco and Patuxent Formations.  The surficial 
aquifer is expected to be connected to and 
influenced by the surface water bodies.  Regional 
water supplies, including that of NDW, IH are 
obtained from the lower and middle sands of the 
Patapsco and Patuxent Formations of the Potomac 
Group.  The surficial aquifer (i.e., water table) is 
not used for water supply at NDW, IH. 

Hydrology An unnamed tributary to the Mattawoman Creek 
lies in the eastern portion of the Single Base 
Propellant Grains Spill Area.  There are no known 
wetlands at the area. 

Physical 
Profile 

Vegetation Grasses and shrubs 
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Table 5.5-1:  Conceptual Site Model Information Profiles – Single Based Propellant Grains Spill 
Area 

Profile Type Information Needs Preliminary Assessment Findings 
Current Land Use Some buildings on the site are utilized for storage; 

however, the remaining buildings and railroad are 
abandoned.  Two designated wildlife grazing 
areas exist in the area. 

Current Human Receptors Navy personnel (military and civilian), 
contractors, visitors, maintenance workers, 
recreational users, and trespassers 

Current Activities (frequency, 
nature of activity) 

Infrequent activity 

Potential Future Land Use Possible location for storage of munitions or 
office storage 

Potential Future Human Receptors Navy personnel, trespassers, and contractors.  
These receptors would include construction 
workers (if intrusive subsurface work is 
necessary) and maintenance and operations 
workers (if the site use changes) 

Potential Future Land Use-Related 
Activities: 

Possible location for storage of munitions or 
office storage. 

Zoning/Land Use Restrictions None known 
Demographics/Zoning Charles County population density is 

approximately 260 persons per square mile.  
NDW, IH and its tenant commands employ 
approximately 3,600 military and civilian 
personnel. 

Land Use  
and 
Exposure 
Profile 

Beneficial Resources Historical buildings 
Habitat Type New/old field species and forested habitats.  
Degree of Disturbance  Moderate – Activities at the site include moderate 

disturbance (e.g., mowing [which may encourage 
some wildlife species], infrequent use for 
storage). 

Ecological Receptors 
Federal Endangered Species: American Bald Eagle, rainbow snake, and the 

joint-vetch 
Federal Threatened Species: None 
State Endangered Species: Scaly blazing-star 

Ecological 
Profile 

State Threatened Species: None 
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Table 5.5-1:  Conceptual Site Model Information Profiles – Single Based Propellant Grains Spill 
Area 

Profile Type Information Needs Preliminary Assessment Findings 
Other Ecological Receptors: Ecological receptors include various flora and 

animals typical of hardwood forest habitats.  Deer 
and turkey are known to inhabit the area along 
with other mammals, birds, reptiles, and 
amphibians. 

Relationship of MEC/MC Sources 
to Habitat and Potential Receptors 

Ecological receptors may come into direct contact 
with MEC (in surface soils).   

 

A general description of the CSM exposure pathway analysis is included in Section 5.1.11. 

 

At the Single Base Propellant Grains Spill Area, historic and visual evidence indicate that MEC 

are present; therefore, a complete exposure pathway exists for MEC.  The Exposure Pathway 

Analysis figure for MEC is provided in Figure 5.5-4.  As illustrated in the figure, surface soils 

containing MEC represent a source medium.  A complete exposure pathway exists for surface 

soil through direct contact and surface intrusive activities for both human and ecological 

receptors.  Trespassers are not expected to perform surface intrusive work.  The presence of 

single base propellant grains on the ground surface has the potential to present a flammable 

and/or explosive risk from direct contact. Single base propellant grains are not expected in the 

subsurface.  

 

As illustrated in Figure 5.5-5, the MC Exposure Pathway Analysis, soil impacted by MC 

represents a primary source medium.  Single grains were released directly to the ground surface 

in documented spills in this area.  A potentially complete pathway exists for all human and 

ecological receptors for ingestion, dermal contact, and inhalation.  Although single grains are not 

soluble in water and therefore cannot be transported by infiltration, the associated MC (nitrates 

and diphenylamine) may be transported to the subsurface soil and surficial groundwater by 

infiltration.  Potentially complete pathways exist at Single Base Propellant Grains Spill Area for 

subsurface soil for all receptors except trespassers.  It is not anticipated that trespassers would 

come in contact with subsurface soils. As the Single Base Propellant Grains Spill Area is located 

within an upland hunting area, the food chain also represents an exposure medium through 

plant/animal uptake for biota (including game such as deer and wild turkey).  Although confining 

layers are expected to prevent the migration of MC to the lower aquifers used for water supply, 

potentially complete pathways exist for MC in shallow groundwater for human receptors. 
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5.5.12. Summary 
 

The Single Base Propellant Grains Spill Area is located in the northeastern portion of the Main 

Installation at NDW, IH.  The 52-acre area was used from 1943 through the late 1980s in the 

loading and transporting of propellant grains from the former production area.  During the site 

visit conducted as part of this PA, single base grains, an explosive used as a smokeless propellant, 

were observed on the ground surface at Building 188.  Based on information available, including 

nitrocellulose MSDS sheets, these materials are considered explosive and flammable hazards.  

The Single Base Propellant Grains Spill Area is considered a Known MEC Area as grains have 

been observed by installation personnel and during the visual survey.  MC associated with the 

single base grains include nitrates and diphenylamine, which may be soluble in water and 

therefore transported to subsurface soil, groundwater, and surface water.  Therefore, associated 

MC may also reside at the Single Base Propellant Grains Spill Area. 

 

Main Installation 5.5-14  Final  
NDW, Indian Head, Maryland   September 2005  



Preliminary Assessment
NDW, Indian Head, Maryland

310600

310600

310800

310800

311000

311000

311200

311200

311400

311400

311600

311600

42
73

60
0

42
73

60
0

42
73

80
0

42
73

80
0

42
74

00
0

42
74

00
0

42
74

20
0

42
74

20
0

Data Source:  USGS, DOQQ Indian Head, MD, 1998
                      
Coordinate System: UTM Zone 18N
Datum: NAD 83
Units: Meters

Contract: N62472-02-D-1300
Edition:   Final Preliminary Assessment
Date:      September 2005

0 50 100 150 200Meters

³ Map 5.5-1
Visual Survey

Single Base Propellant Grains Spill Area

Benson Road

Carpenter R
oad

Proving Grounds RoadPowder Line Road

Dry House Road

Thom
as R

oad

Be
ns

on
 R

oa
d

S P
atterson R

oad

E Farnum Road

Fowler Road

Legend

Installation Boundary

Single Base Propellant Grains Spill Area
From Inventory

Revised Single Base Propellant Grains Spill Area

Identified during PA

Site Reconnaissance



Location of 
Grains

95

80

100

90

105

85

70

110

65

75

60
55

50

40

100

85

95

70

95

100

90

95

110

100

85

70

85

80

75

95

90

90

85

105

110

90

85

85

110

10
0

70

55

95

90

60

110

90

80

90

90

110

85

110

100

95

85 80

100

100

100

85

80

95

75

80

95

100

90

10
0

100

100

100

85

95

85

95

75

100

10
5

90

90

70

105

95

80

90

85

110

80

85

60

75

105

75

80

110

100

75

95

65

65

100

85

80

80

95

90

70

90

110

95

95

100

90

90

100

100

105

100

90

85

80

70

75

310600

310600

310800

310800

311000

311000

311200

311200

311400

311400

311600

311600

42
73

60
0

42
73

60
0

42
73

80
0

42
73

80
0

42
74

00
0

42
74

00
0

42
74

20
0

42
74

20
0

_̂

Data Source:  USGS, DOQQ Indian Head, MD, 1998
                      
Coordinate System: UTM Zone 18N
Datum: NAD 83
Units: Meters

Contract: N62472-02-D-1300
Edition:   Final Preliminary Assessment
Date:      September 2005

0 50 100 150 200Meters

³
Preliminary Assessment

NDW, Indian Head, Maryland

Map 5.5-2
Range/Site Details

Single Base Propellant Grains Spill Area

Single Base Propellant 
Grains Spill Area

NDW, Indian Head, Maryland
Benson Road

Carpenter R
oad

Proving Grounds Road

Powder Line Road

Dry House Road
Thom

as R
oad

Be
ns

on
 R

oa
d

S P
atterson R

oad

E Farnum Road

Fowler Road

Bldg 188
Legend

Installation Boundary

Structures

Railroads

Roads

Streams

Contours

Single Base Propellant Grains Spill Area

From Inventory

Revised Single Base Propellant Grains Spill Area

Identified during PA



Preliminary Assessment
NDW, Indian Head, Maryland

Map 5.5-3
Munitions Characterization

Single Base Propellant Grains Spill Area

310600

310600

310800

310800

311000

311000

311200

311200

311400

311400

311600

311600

42
73

60
0

42
73

60
0

42
73

80
0

42
73

80
0

42
74

00
0

42
74

00
0

42
74

20
0

42
74

20
0

Data Source:  USGS, DOQQ Indian Head, MD, 1998
                      
Coordinate System: UTM Zone 18N
Datum: NAD 83
Units: Meters

Contract: N62472-02-D-1300
Edition:   Final Preliminary Assessment
Date:      September 2005

0 50 100 150 200Meters

³

Benson Road

Carpenter R
oad

Proving Grounds Road

Powder Line Road

Dry House Road

Thom
as R

oad

Be
ns

on
 R

oa
d

S P
atterson R

oad

E Farnum Road

Fowler Road

MEC Presence was determined through 
review of historical documentation, 
interviews, and/or visual survey.

Legend

Installation Boundary

Revised Single Base Propellant Grains Spill Area

Identified during PA

MEC Presence
Known

Suspect



FINAL PRELIMINARY ASSESSMENT 

5.6. SOUTHWESTERN PISTOL RANGE 
 

5.6.1. History and Site Description 
 

The Southwestern Pistol Range was identified on a 1942 installation map as a “target range” as 

shown in Figure 5.6-1.  It is currently a large clearing with overgrown grass adjacent to the 

Potomac River shoreline.  The site is approximately 1.3 acres and is located at the western end of 

Indian Head Main Installation peninsula between Drop Tower Drive and Pump House Lane.  This 

site is southwest of Building 739.  According to the installation, an osprey nest was seen adjacent 

to this site.  The area is designated as a wildlife field, and erosion was prevalent along the 

shoreline.  A hill is located along the northeastern portion of the range, and it is expected that 

shooting occurred into the hill.  The Southwestern Pistol Range is located within the estimated 

boundary of the firing fan from the The Valley site (see Section 5.7 of this PA). 

 

 

Southwestern 
Pistol Range 

Figure 5.6-1:  1942 installation map with location of Southwestern Pistol Range. 

 

5.6.1.1.Topography 
 
Section 3.2 provides a general description of topography for the Main Installation.  At the area 

known as the Southwestern Pistol Range, the topography of the majority of the area is relatively 

flat with an extreme slope towards Potomac River.  Elevation at the Southwestern Pistol Range 

ranges from 25 feet to 10 feet above msl. 
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5.6.1.2.Geology 
 
Section 3.3 provides a geologic description for the Main Installation.  This general description is 

applicable to the Southwestern Pistol Range. 

 
5.6.1.3.Soil and Vegetation Types 

 

Section 3.4 provides a description of the soil and vegetation types at the Main Installation.  The 

Southwestern Pistol Range is a cleared grassy area surrounded by hardwood forest.  According to 

the Soil Survey of Charles County, soils at the Southwestern Pistol Range are classified as a mix 

of steep gravelly land and an Elkton silt loam. 

 

5.6.1.4.Hydrology 
 
Section 3.5 provides a description of hydrology at the Main Installation.  The Southwestern Pistol 

Range is located adjacent to the Potomac River.  No wetlands are known to exist at the range. 

 

5.6.1.5.Hydrogeology 
 

Section 3.6 provides a description of hydrogeology for the Main Installation.  This information is 

applicable to the Southwestern Pistol Range area. 

 

5.6.1.6.Cultural and Natural Resources 
 
An archaeological reconnaissance survey of NDW, Indian Head was conducted in 1985 (see 

Section 3.7).  None of the archaeologically significant areas identified in the archaeological 

reconnaissance survey were reported to be located in the Southwestern Pistol Range area.    

 

5.6.1.7. Endangered and 
Special Status 
Species 

 

As discussed in Section 3.8, endangered and special 

status species are reported to exist at the Stump 

Neck Annex of NDW.  The reported endangered 

and special status species are expected to inhabit 

the Main Installation and thus, have the potential to 
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inhabit the Southwestern Pistol Range.  The Southwestern Pistol Range is a designated wildlife 

area (see Figure 5.6-2). 

 

5.6.2. Visual Survey Observations and Results 
 

A visual survey of the Southwest Pistol Range 

was conducted on June 2, 2004.  Malcolm 

Pirnie personnel who conducted the visual 

survey included Ms. Julie Grim, Ms. Rhonda 

Stone, Mr. Svend Egholm, Mr. Dan Hains, 

Ms. Alicia Lo Galbo, and Mr. Ricardo 

Campos.  Ms. Heidi Morgan, NDW Indian 

Head Environmental Office, accompanied the 

team.  Based on the suspected location of this 

site shown on the 1942 installation map, 

several areas were walked to determine the 

exact location of the former pistol range.  An area was located that had been cleared of trees 

approximately 50 to 60 years ago that is in the vicinity of the suspected site location.  This area 

was determined to be the most probable location for the former pistol range.  Several walking 

transects were conducted across the area to visually inspect the location.  The site consists of a 

cleared grassy field surrounded by hardwood forest (see Figure 5.6-3).  A hill is located along the 

northeastern portion of the site, which is the suspected target area. 

Figure 5.6-3:  Current conditions of the 
Southwest Pistol Range. 

 

Small arms are not considered MEC.  No MC or evidence of munitions use was observed during 

the range visit.  However, it is possible that MC may be present in the surficial soil horizon. 

 

A visual depiction of the site reconnaissance route is provided on Map 5.6-1.   Additional 

range/site details are illustrated on Map 5.6-2.  

 

5.6.3. Munitions and Munitions Related Materials Associated with 
the Site 

 
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.  This includes both 
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MEC and non-hazardous munitions related debris (e.g., fragmentation, base plates, inert mortar 

fins).  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 .a 22-cal pistol is 4,500 feet with a muzzle velocity of 1,100 feet per second.  

The maximum range for a .45-cal pistol 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° angle for 4,800 feet.  An additional SDZ, also originating from end of each firing line, 

extends downrange at a 25° angle for 3,600 feet.  An example of a typical SDZ for a pistol range 

is provided in Figure 5.6-4.   

 

     

Figure 5.6-4:  SDZ for a typical .45-cal pistol range 

 

The SDZ for the Southwestern Pistol Range is shown on Map 5.6-2.  Detailed records of the 

types and quantities of small arms ammunition used at the Southwestern Pistol Range were not 

available.  However, the following small arms ammunition was likely used at the Southwestern 

Pistol Range:  .22-cal, 9-mm, .45-cal, and .50-cal.  Although it is likely that firing at the 

Southwestern Pistol Range was directed into a hill, a generic SDZ for a .50 cal small arms range, 

as directed by the Army Technical Manuals, was used for Map 5.6-2.  The hill at the range is 
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located approximately 70 meters north of the firing line; however, the location of the firing line 

and the orientation of the SDZ is estimated.  Technical data sheets for small caliber ammunition 

are provided in Appendix C.   

 

The Southwestern Pistol Range is overlapped by the firing fan from The Valley located at NDW, 

Indian Head, Main Installation.  Thus, there is a potential for munitions associated with The 

Valley to be present at the Southwestern Pistol Range.  Technical data sheets are included in 

Appendix C.  Refer to Section 5.7 in the Final PA Report for the Main Installation, Indian Head 

for information on The Valley.   

 

Based on the information obtained during the data collection process, the Southwestern Pistol 

Range is not suspected to contain CWM filled munitions, electrically fuzed munitions, or DU 

associated munitions. 

 
5.6.4. MEC Presence 

The Southwestern Pistol Range has been assessed based on the likelihood of MEC contamination 

and assigned to one of three categories:  (1) Known MEC Area; (2) Suspect MEC Area; or (3) 

Area Where No MEC Evidence Exists.  The Southwestern Pistol Range is overlapped by the 

firing fan from The Valley located at NDW, Indian Head, Main Installation.  Thus there is a 

potential for munitions associated with The Valley to be present at the Southwestern Pistol 

Range.  Technical data sheets are included in Appendix C.  Refer to Section 5.7 in this PA for 

information on The Valley.  For purposes of this PA, only MEC presence specifically related to 

the Southwestern Pistol Range is considered in this section. Map 5.6-3 illustrates the munitions 

characterization of the Southwestern Pistol Range and is provided at the end of Section 5.6. 

 

5.6.4.1.Known MEC Areas 
 
Based on historical documents and information obtained during the data collection process, there 

is no evidence of MEC at the Southwestern Pistol Range as only pistols were used.   Therefore, 

there are no known MEC areas. 

 
5.6.4.2.Suspected MEC Areas 
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Based on historical documents and information obtained during the data collection process, there 

is no evidence of MEC at the Southwestern Pistol Range as only pistols were used.   Therefore, 

there are no suspected MEC areas. 

5.6.4.3.Areas Not Suspected to Contain MEC 
 

Based on historical documents and information obtained during the data collection process, there 

is no evidence of MEC at the Southwestern Pistol Range as only pistols were used.  Therefore, 

the entire Southwestern Pistol Range is not suspected to contain MEC. 

 

5.6.5. Ordnance Penetration Estimates 
 
The depth to which munitions penetrate below the ground surface depends on many factors, 

including the type of soil, the angle of impact, the size of the munitions, the velocity at impact, 

and site-specific environmental conditions.   

 

For small arms ranges, the Interstate Technology and Regulatory Council (ITRC) has prepared a 

document titled, “Characterization and Remediation of Soils at Closed Small Arms Firing 

Ranges”, dated January 2003, to provide information on the general layout of small arms ranges, 

as well as information on areas that may be impacted with MC and/or MEC as a result of range 

use and the characteristics of the munitions used.  According to the ITRC guidance, the 

penetration depth of small arms on the range floor is one foot or less.  The document states that 

rounds that impact the range floor are typically a flat trajectory that fell short of or missed the 

target, or those resulting from ricochet, and these fragments are usually found within the top six 

inches of soil.  Penetration depths within the side of the hill may vary depending on the soil type 

and other conditions but are expected to be up to one foot or more.  

 

The Southwestern Pistol Range is overlapped by the firing fan from The Valley located at NDW, 

Indian Head, Main Installation.  Thus, there is a potential for munitions associated with The 

Valley to be present at the Southwestern Pistol Range.  The ordnance penetration depth 

associated with munitions fired from The Valley is provided in Section 5.7.5. 

 
5.6.6. Munitions Constituents 
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Small arms ammunition is mainly comprised of lead (approximately 85 percent by weight of the 

projectile).  As such, the primary MC of concern associated with small arms ranges is lead.  

Metallic lead is insoluble in water, but in the geochemical environment of most ranges it may 

slowly convert to other oxidized forms.  Depending on the environment (e.g., soil characteristics, 

pH, and organic matter present), oxidation products can become mobile.  However, lead mobility 

is effectively controlled by adsorption under the majority of conditions found on small arms 

ranges.  In general, an exponential decline in lead concentrations has been observed in very short 

vertical distances due to adsorption or exchange reactions with clays, metal oxides, or organic 

matter in the soil.  As such, lead mobility is not likely to be an issue at most ranges. 

 

Other MC may include antimony, arsenic, copper, zinc, and constituents associated with black or 

smokeless powder.  However, these constituents are less likely to be of concern since they are 

either present in the ammunition item in only minor amounts/concentrations or are typically 

consumed when the item is fired.  Based on discussions with installation personnel, surface soil 

sampling at the Southwestern Pistol Range has not occurred.  Review of IRP documents indicates 

that groundwater monitoring wells have not been installed near the site.   

 

The Southwestern Pistol Range is overlapped by the firing fan from The Valley located at NDW, 

Indian Head, Main Installation.  Thus, there is a potential for munitions associated with The 

Valley to be present at the Southwestern Pistol Range.  Refer to Section 5.7 in the Final PA 

Report for the Main Installation, Indian Head for information on The Valley.  For the purposes of 

the PA, only the munitions constituents that specifically relate to the Southwestern Pistol Range 

are considered.    

 
5.6.7. Contaminant Migration Routes 

 
Environmental media through which MC may migrate from the Southwestern Pistol Range 

include soil, groundwater, surface water, and sediment.  Direct human or biota contact with 

surficial and subsurface soil is possible.  The Southwestern Pistol Range’s proximity to the 

Potomac River provides possible migration routes to surface water.  The majority of the area is 

sloped toward the Potomac River, and storm water discharges to surface water via overland flow.  

Groundwater flow in the shallow water table aquifer also likely trends towards the Potomac 

River; therefore, MC leaching from soils into shallow groundwater may migrate to surface water.  

Based on a review of hydrogeological data, it is unlikely that MC in shallow groundwater would 
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migrate to the deeper aquifers that are used as a water supply.  However, shallow groundwater is 

still considered a potential exposure media.   Sediments can act as contaminant repositories, and 

sediment mixing and dredging can act as migration routes to surface water.  MC in surface soils 

and sediments may migrate via plant/animal uptake. 

5.6.8. Receptors 
 
Potential human receptors include authorized Navy personnel (military and civilian), visitors, 

contractors, maintenance workers, recreational river users and trespassers.  Plant and animal biota 

are also potential receptors.  Examples of ecological receptors include deer, wild turkey, and 

water fowl.  

 
5.6.8.1.Nearby Populations 

 
Nearby populations are as described in Section 5.1.8.1.   

 

5.6.8.2.Buildings Near/Within Site 
 
There are no buildings located within the Southwestern Pistol Range.  However, Buildings 717, 

716, and 715 are located along Strauss Avenue, which is located to the east of the range.  Also, 

Building 739 is located to the northeast of the range.  Numerous buildings are located within the 

SDZ (see Figure 5.6-2).      

 
5.6.8.3.Utilities On/Near Site 

 
No utilities are located within Southwestern Pistol Range; however, electric and potable water 

utilities are located to the east of the range. 

 

5.6.9. Land Use 
The site is currently an unused open field.  According to the 2003-2004 Main Installation Hunting 

Map, the site is located within an upland hunting area. 

 
5.6.10. Access Controls / Restrictions 

 
No public access is authorized at NDW, IH.  Signs, partial fencing, locked/secured gates, login 

book/office check-in, and vehicle security patrol control the entire facility.  There are no access 

control features specific to the Southwestern Pistol Range.  Access from the water is not 

controlled.  There are no known land use/development restrictions for the range. 
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5.6.11. Conceptual Site Model 
 
A general description of the CSM is provided in Section 5.1.11.  The CSM is presented in a series 

of information profiles that presents information about the range.  The information profiles are 

presented in Table 5.6-1 below.  

 

 

Table 5.6-1:  Conceptual Site Model Information Profiles – Southwestern Pistol Range  

Profile Type Information Needs Preliminary Assessment Findings 
Installation Name NDW, Indian Head 

Installation Location Indian Head, Charles County, MD 

Range/Site Name Southwestern Pistol Range 

Range/Site Location The site is located at the western end of the Indian 
Head Main Installation peninsula, between Drop 
Tower Drive and Pump House Lane, southwest of 
the Building 739 and northeast of drop tower. 

Range/Site History The area was identified in a 1942 installation map 
as a “target range”. 

Range/Site Area and Layout The site is a 1.3 acre cleared area with grass.  A 
hill is located along the northeastern portion of the 
site, which is the suspected target area.  No 
information was found regarding the actual layout 
and orientation of the range. 

Range/Site Structures Building 739 is located northeast of the site.   

Range/Site Boundaries N:  Potomac River, Building 739 
S:  Drop tower 
W:  Drop Tower Drive, Potomac River 
E:  Pump House Lane 

Range/Site 
Profile 
 

Range/Site Security NDW has installation wide security and access 
restrictions.  Once within the installation, no 
additional access restriction features exist for the 
Southwestern Pistol Range.  The site is accessible 
from the Potomac River. 

Munitions/ 
Release 
Profile 

Munitions Types The site was reportedly used for small arms 
(pistol) training.  The site is also overlapped by 
The Valley firing fan.  
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Table 5.6-1:  Conceptual Site Model Information Profiles – Southwestern Pistol Range  

Profile Type Information Needs Preliminary Assessment Findings 
Maximum Probability Penetration 
Depth 

Six inches or less for small arms.  Ordnance 
penetration depths for munitions fired from The 
Valley can be found in Section 5.7.5.

MEC Density None anticipated 
Munitions Debris None anticipated 
Associated Munitions Constituents Primary MC of concern is lead from shot.  Other 

associated MC may include antimony, arsenic, 
copper, nickel, and lead styphnate/lead azide. 

Migration Routes/Release 
Mechanisms 

Soil surface runoff; soil leaching; groundwater 
discharge; site maintenance; construction; 
excavation 

Climate Indian Head, MD has a continental-type climate 
with four well-defined seasons. The coldest period 
occurs in late January and early February, with 
low temperatures averaging at 29ºF.  July is the 
warmest month with average maximum 
temperatures of 85ºF.  The normal annual 
precipitation is approximately 44 inches, normal 
monthly precipitation varying from 2.25 
(February) to 4.60 (August) inches.   

Topography The topography at the Southwestern Pistol Range 
is relatively flat with an extreme slope towards the 
Potomac River.   

Geology The Indian Head peninsula lies within the Atlantic 
Coastal plain physiographic province.  The 
geology of the area is comprised of Precambrian 
igneous and metamorphic bedrock overlain by 
500 to 600 feet of unconsolidated fluvial and 
marine deposits of the Potomac Group.  The 
Potomac Group consists of, in descending order, 
the Patapsco, Arundel, and Patuxent Formations. 

Physical 
Profile 

Soil Potomac River basin the Atlantic Coastal Plain 
and consists of gravel, sand, silt, and clay.  Soil 
erodibility is high at the range. 

Main Installation 5.6-10  Final 
NDW, Indian Head, Maryland   September 2005 



FINAL PRELIMINARY ASSESSMENT 

Table 5.6-1:  Conceptual Site Model Information Profiles – Southwestern Pistol Range  

Profile Type Information Needs Preliminary Assessment Findings 
Hydrogeology The hydrogeological makeup of the Indian Head, 

MD area consists of a surficial aquifer and several 
deeper confined and semi-confined aquifers in the 
Patapsco and Patuxent Formations.  The surficial 
aquifer is expected to be connected to and 
influenced by the surface water bodies.  Regional 
water supplies, including that of NDW, are 
obtained from the lower and middle sands of the 
Patapsco and Patuxent Formations of the Potomac 
Group.  The surficial aquifer (i.e., water table) is 
not used for water supply at NDW. 

Hydrology Surface runoff flows west into the Potomac River. 

Vegetation The Southwester Pistol Range consists of a grassy 
field with a surrounding area of coniferous-
deciduous mix.   

Current Land Use The Southwestern Pistol Range is currently 
vacant, and is designated as a wildlife area.  Pump 
House Lane runs along the eastern border of the 
range.  Hunting is a possible use for the area. 

Current Human Receptors Navy personnel (military and civilian), visitors, 
contractors, maintenance workers, recreational 
users, and trespassers 

Current Activities (frequency, 
nature of activity) 

Pump House Lane borders the range to the east; 
site maintenance, hunting. 

Potential Future Land Use None reported 

Potential Future Human Receptors Navy personnel (military and civilian), visitors, 
trespassers, and contractors.  These receptors 
would include construction workers (if intrusive 
work is necessary) and maintenance and 
operations workers (if the range use changes) as 
well as recreational users. 

Potential Future Land Use-Related 
Activities: 

Moderate activity.  No reported future plans for 
the area. 

Zoning/Land Use Restrictions None reported 

Demographics/Zoning Charles County population density is 
approximately 260 persons per square mile.  
NDW and its tenant commands employ 
approximately 3,600 military and civilian 
personnel. 

Land Use 
and 
Exposure 
Profile 

Beneficial Resources None  
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Table 5.6-1:  Conceptual Site Model Information Profiles – Southwestern Pistol Range  

Profile Type Information Needs Preliminary Assessment Findings 
Habitat Type Grassy lands surrounded by coniferous-deciduous 

mix. 

Degree of Disturbance  Moderate; based on considerable shoreline 
erosion. 

Ecological Receptors  

Federal Endangered Species: American Bald Eagle, rainbow snake, sensitive 
joint-vetch 

Federal Threatened Species: None 

State Endangered Species: Scaly blazing-star 

State Threatened Species: None 

Other Ecological Receptors: Federal and state protected species are known to 
exist in the vicinity of the Main Installation.  
Ecological receptors include various flora and 
indigenous animals in the habitat.  Deer and wild 
turkey are known to inhabit the area along with 
other mammals, birds, reptiles, and amphibians. 

Ecological 
Profile 

Relationship of MEC/MC Sources 
to Habitat and Potential Receptors 

Receptors can directly contact MC through 
surface water and surface soil, or indirectly with 
MC that have been incorporated into the food 
chain (bioaccumulated in plants and animals). 

 

 

A general description of the CSM exposure pathway analysis is included in Section 5.1.11.  The 

following CSM exposure pathways analysis focuses only on the Southwestern Pistol Range and 

does not consider impacts from The Valley firing fan.  For the exposure pathway analysis for The 

Valley, refer to Section 5.7.11. 

 

For the Southwestern Pistol Range, historic and visual evidence indicate that MEC are not 

present.  Therefore, no complete exposure pathways exist for MEC.  As such, no exposure 

pathway analysis was completed for MEC.  However, MC may be present; therefore, potential 

MC exposure pathways do exist.  The MC exposure pathway analysis for MC at the Southwestern 

Pistol Range is presented in Figure 5.6-5. 

 

As illustrated in Figure 5.6-5, soil and surface water/sediments represent a primary source 

medium for MC.  Lead shot may have been deposited on the ground surface.  Based on the 
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estimated fan for the pistol range, lead could also have been directly released to surface water.  

Therefore, in surface soils and surface water/sediments, potentially complete exposure pathways 

exist for the ingestion, direct contact and inhalation of lead for human and animal receptors.  

Plants may accumulate MC as well.  Given that the Southwestern Pistol Range is located within a 

designated wildlife area and potential hunting area, MC entering the food chain may provide 

migration pathways for human and ecological receptors. 

 

Precipitation infiltration may provide for lead mobility through the subsurface to the shallow or 

surficial groundwater aquifer, which is assumed to be connected to the nearby surface water 

bodies, which are used recreationally.  Potentially complete exposure pathways exist for MC in 

subsurface soils (direct contact, ingestion and inhalation during intrusive work activities).  

Although confining layers are expected to prevent the migration of MC to the lower aquifers used 

for water supply, potentially complete pathways exist for MC in shallow groundwater for human 

receptors. 
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5.6.12. Summary  
 

From information gathered during the PA, the Southwestern Pistol Range may have been used as 

a target range.  The primary MC of concern, given the suspected nature of use, is lead from 

bullets.  The combination of potential MC presence, access to the area, and migration pathways 

indicate that potentially complete MC exposure pathways exist. Since only small arms are 

reported to have been used at the Southwestern Pistol Range, and MEC are not associated with 

small arms, no MEC is expected to be present.  
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5.7. THE VALLEY 
 

5.7.1. History and Site Description 
 

The Valley is located adjacent to the Potomac River on the northwest portion of the Main 

Installation at NDW, IH.  The Valley, listed as IR site number 29, is approximately 21 acres and 

was used from 1891 to 1921 for Navy gun proving and from 1940 through 1944 for jet propulsion 

research.  Figure 5.7-1 depicts The Valley’s current condition as observed during the site visit.  

Figure 5.7-2 is an aerial photograph showing the location of The Valley.  Map 5.7-1 illustrates 

The Valley and its current features (e.g., Potomac River, roads, buildings).   

 

 

Figure 5.7-1:  Current view of The Valley 

 

Prior to the 1890s, The Valley was a tidal marshland.  In the 1890s, it was identified by the 

Bureau of Ordnance as an ideal location for testing both armor and guns, since the hills on each 

side would absorb shots and potential explosions of new types of gun barrels.  There were two 

firing points located within The Valley (Map 5.7-7).  One firing point was located on the northern 

side, where long-range guns were fired across The Valley south toward primary impact areas at 

Stump Neck Annex and the Potomac River.  The second firing point was located along the 

southern side of The Valley, where short-range guns were fired across The Valley into the north 

butt along the northeast hillside.  The distance from one side of The Valley to the other was 

approximately 400 feet, which enabled precision and accuracy testing of short-range guns.  The 
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primary impact areas of the short-range gun were sand butts with armor plates positioned against 

hillsides of The Valley. 

 

Figure 5.7-2:  Aerial photograph of The Valley. 

 
Long-range guns were fired from the northern firing point south toward the Potomac River.  The 

primary impact areas for long-range gun proving were the Potomac River and the acquired land 

(i.e., Stump Neck); however, due to the increasing gun distance and experimental firing, impacts 

also occurred as far south as Quantico, Virginia.  A 1916 Range Map identifies the potential 

impact areas of firing for long-range guns.  Eight safety lookout points were established along 

both sides of the Potomac River to observe and identify the positions where shots landed and to 

notify “all clear” before test firing from The Valley.  These eight lookouts or observation stations 

are shown on Map 5.7-4.  The firing fan for the Valley overlaps approximately 130 acres of the 

Main Installation.  Thus, there is a potential for munitions associated with The Valley to be 

present at other Main Installation ranges identified in this PA.  The Valley’s firing fan is shown 

on Map 5.7-5. 

 

Historical documentation dated February 1, 1911 entitled, “Ranges at the Naval Proving 

Ground,” stated that the line of fire down the Potomac River observed from the eight observation 

stations, allowing for drift, passed within 1,000 yards of Chopawamsic Island on the west and 

about 500 yards from Budd's Ferry on the east.  Frequently, while using this range, the projectiles 

landed within 1,000 yards of Quantico.  The observed line of fire passed over the entire length of 
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the Stump Neck Annex, within about 125 yards to the of west of the living quarters of the Marine 

detachment at the rifle range at Winthrop, directly over the observation station at Chicamuxen 

and landed about 200 yards east of the observation station at Chicamuxen.  Ordinarily, the flight 

of projectiles was regular and smooth; however, due to occasional inefficient shell bands, guns in 

which the rifling had become worn, or other causes, the flight of projectiles were erratic.  When 

projectiles were erratic, they would “wobble badly or tumble” causing them to fall very short 

and/or ricochet widely in either direction.  Because of erratic projectiles, the entire Stump Neck 

area and the land beyond Budd’s Ferry were considered danger zones.  

 

The Valley was also used to test steel armor plates for shipboard use.  The sections of armor 

plates measured eight by ten feet and weighed up to 25 tons.  The armor plates were offloaded at 

the dock and moved by crane and a short railway track into the appropriate testing location.  

Shells tested ranged from four to ten inches in diameter.  In addition, The Valley was used for 

testing of experimental guns, which led to modifications and improvements derived from 

repeated test firing of the weapons.  Powder testing was conducted to determine explosive force, 

deterioration in storage, and other characteristics. 

 

The 1890 Naval Proving Ground Naval Powder Factory Naval Propellant Plant People and 

Events from the Past, dated 1961, documented that errant shells impacted some residential 

portions of Virginia during this period (see Figure 5.7-3).  
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Figure 5.7-3:  Excerpt from document identifying shots fired in residential portions of 
Virginia 

 
Several pictures and maps depict The Valley during testing.  The book entitled Praising The 

Bridge That Brought Me Over stated that an 1891 crisis between the United States and Chile and 

the 1895 Venezuelan boundary dispute led to increased preparedness for naval war.  During this 

Chilean crisis, guns positioned at The Valley along the Potomac River were readied to protect 

Washington, D.C. from naval attack.  Figure 5.7-4 shows a stockpile of cannon balls along the 

river’s edge at The Valley, which demonstrates their existence at the range. Table 5.7-1 contains a 

summary of The Valley’s history. 
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Figure 5.7-4:  1891 View of cannon ball stockpile at The Valley 

  

 

Table 5.7-1:  History of The Valley 

 

Time Period Significant Events 

1890 Marshlands were drained to ensure suitability for testing, and the range was 
prepared for testing.  Hills on both sides of the valley were cut away to make 
room for gun platforms and to clear a line of fire down the river.  A dock was 
constructed to receive guns, armor plates, supplies and equipment from boats, 
and a partial railway was constructed to move those items from boats to the 
specified area within The Valley. 

January 1891 The first gun proof testing was conducted.  Gun proving was a quality check 
for manufactured guns prior to being issued for use within the Navy.  Gun 
proving ensured the reliability (e.g., firing consistency, design) of guns.  

1891 “Acceptance testing” was performed, in which guns, mounts, shells, and/or 
armor were tested to determine whether they met specifications.  Most testing 
included short-range guns.  M.T. Irwin farm (Mt. Pleasant farm) was 
purchased to ensure no debris from testing would impact non governmental 
land.  M.T. Irwin farm was located atop the northern hillside of The Valley. 

1891-1918 Gun proving and research, development and testing of shells, guns, and armor 
plates continued.  Breakwater was built in 1901.  In 1911, eight observation 
stations were established.  Observation stations were specific locations where 
people were positioned to identify where projectiles landed associated with 
the firing of medium caliber guns including 10-inch, 12-inch and 14-inch 
guns.  These stations included High Point, Quantico, Fairfax, and Cock Pit in 
Virginia and Bomb Proof, Indian Head, Mattawoman, Stump Neck, 
Chicamuxen, and Budd's Ferry in MD. 

1918 Because of an enormous increase in proof work, numerous improvements at 
The Valley were necessary, requiring additional land.  The Fritz Peuter 
property on Stump Neck was purchased.  A new gun battery was constructed, 
in addition to a concrete firing shelter.  The Valley was continually used for 
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proof work, including fuzes that were fired from the newly installed battery. 
1919 Due to an ever-increasing tempo in range testing and decreasing ability to 

provide safety on the Potomac River and surrounding areas, it was decided to 
transfer all gun proving activities to Dahlgren, Virginia.  The transfer of 
activities to Dahlgren was gradual, and completion required an extended 
period.   

1920-1922 All major caliber work, except for firing into gun butts, had been transferred 
to Dahlgren.  The only remaining work conducted at The Valley was small 
gun firing tests that were suited to the facilities at the range.  The gun batteries 
had been put out of commission.  The Valley was primarily an ordnance 
laboratory, with continual experimental small caliber gun and powder design 
and testing.  Mines and other experimental ordnance features (e.g., primers, 
fuzes, powder) were tested either on land in The Valley or in the Potomac 
River.  Documentation indicates that practically all forms of Naval ordnance 
used over the past thirty years had been tested and/or developed at The 
Valley.   

1922-1940 Minimal to no work on the range.  All proving activities transferred to 
Dahlgren.  The focus of the installation switched from testing to smokeless 
powder production.  No documentation indicates the range’s exact use during 
this period, but it is assumed to have been used as a transportation location to 
and from the installation, as well as a shipping and receiving dock for 
products and supplies via the Potomac River. 

1940-1944 The range housed the Jet Propulsion Research Laboratory.  Small-scale jet 
propulsion tests were conducted during this time.  No documentation was 
found to indicate activities associated with the Jet Propulsion Research 
Laboratory; however, it is assumed that engine research was the primary 
activity, with no specific ordnance.  

1944-Present The Valley range has been redeveloped into the Dashiell Marina with a Navy 
conference center.  The range is currently used for recreational boat access to 
the Potomac River and for Navy conference meetings.  The Potomac River 
remains a recreational and transportation avenue.  Associated impact areas 
were never addressed and are used for a variety of installation activities. 

 

5.7.1.1.Topography 
 
Section 3.2 provides a general description of topography for the Main Installation.  The Valley is 

located along the Potomac River shoreline on the northwestern side of the Main Installation and 

has a relatively low topographic profile.  The topography of The Valley is characterized by 90 to 

105 foot bluffs bounding a low-lying area.  During construction of The Valley, the hills on both 

sides of the valley were cut away, and the earth from these cuttings was used in leveling out the 

valley.  The Valley is a relatively flat, low-lying area that gradually slopes towards the Potomac 

River to the west.  Two steep embankments bound The Valley to the northeast and southeast.  

The elevation at the range varies from five to ten feet above msl, according to the slope in the 

low-lying area. 
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5.7.1.2.Geology 
 
Section 3.3 provides a geologic description for the Main Installation.  This general description is 

applicable to The Valley. 

 

5.7.1.3.Soil and Vegetation Types 
 

Section 3.4 provides a description of the soil and vegetation types at Indian Head and the Main 

Installation.  The primary soil type located at The Valley is Sassafras sandy loam, zero to two 

percent slopes.  The Sassafras sandy loam profile consists of nearly level to moderately sloping, 

deep, well-drained soils on uplands.  These soils form in loose deposits of loamy and sandy 

sediment of marine and alluvial origin.  This soil may contain small areas where the surface layer 

is siltier that other Sassafras sandy loam soil types.  The surface layer (eight to 15 inches thick) is 

friable sandy loam or fine sandy loam.  The surface layers are underlain by friable sandy clay 

loam.  These soils have subsoil that is moderately permeable and have high moisture capacity.  

Slope and hazard of further erosion are primary limitations associated with this soil.   

 

The primary soil type of the bluffs bounding The Valley is gravelly land, steep consisting of 

gravelly deposits of soil material.  This soil type may have previously been a different profile but, 

if so, the previous profiles have been so severely eroded that they cannot be identified.  The 

gravel content ranges from 20 to 80 percent, by volume.  Most of the gravel is quartz pebbles that 

are smooth, rounded to subangular, and mostly less than two inches in diameter.  Slopes range 

from about 15 to 50 percent.    

 

Vegetation at The Valley consists of limited mowed grass and a small amount of shrubbery along 

the shoreline and drainage swale.  The land around The Valley is heavily wooded with vegetation 

types typical to the installation as described in Section 3.4.  The land along the shoreline of the 

Potomac River is contained by a retaining wall to aid in the prevention of erosion.  Shrubbery was 

observed along the retaining wall and into the river (Figure 5.7-5).  No evidence of stressed 

vegetation was observed at the range.  The hills bounding the range were densely wooded and 

could not be fully investigated.   
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Figure 5.7-5:  View of vegetation along the Potomac River at the west side of The Valley 

 

5.7.1.4.Hydrology 
 
Section 3.5 provides a description of hydrology at the Main Installation.  The Valley is located 

directly adjacent to the Potomac River and within the river’s flood plain.  Drainage at the range 

flows to the west-southwest direction towards the Potomac River.  Surface water flows overland 

towards an unnamed drainage swale located at the bottom of the valley topography or to the 

Potomac River.  According to NDW, IH personnel, The Valley was formerly a freshwater 

wetland; however, according to area GIS mapping obtained from the installation and visual 

observation, no wetlands are currently located at The Valley.  

 

5.7.1.5.Hydrogeology 
 

Section 3.6 provides a description of hydrogeology for the Main Installation, which is applicable 

to the area of The Valley. 

 

5.7.1.6.Cultural and Natural Resources 
 
An archaeological reconnaissance survey of NDW, IH was conducted in 1985 (see Section 3.7).  

None of the archaeologically significant areas identified in the archeological reconnaissance were 

located in The Valley area.   
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An armor plate (Figure 5.7-6) that was used during testing at The Valley during the early 19th 

Century is located at the edge of the Potomac River, along with the earliest known picture of 

testing activities at The Valley. 

 

 

Figure 5.7-6:  View of Monument of Former Test Armor Plate used at The Valley 

 

5.7.1.7.Endangered and Special Status Species 
 
As discussed in Section 3.8, endangered species are known to exist at the Stump Neck Annex and 

potentially at the Indian Head Main Installation and the Valley. 

 

5.7.2. Visual Survey Observations and Results 
 

The Valley site visit was conducted on June 23, 2004 by Malcolm Pirnie personnel, including Ms. 

Grim, Mr. Rice, Mr. Baker and Mr. Wiley of Malcolm Pirnie Inc.  Mr. Jorgensen, NDW, IH 

Environmental Office, accompanied the team.  During the site reconnaissance, the data collection 

team was able to visually observe approximately 90% of the range.  The visual survey of the 

range was completed by utilizing a modified W-pattern following along Torrense Road and 

transecting the edge of the woodlands located on the bounding hillsides of the range.  A visual 

depiction of the site reconnaissance route is provided on Map 5.7-1 located at the end of Section 

5.7.  The visual survey included the area surrounding the installation’s wastewater treatment plant 

to the northeast of the area displayed on the maps because information on the historical boundary 
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of the Valley was limited, so a larger area was surveyed to be conservative.  The visual survey 

was completed in this area to determine whether any surface evidence of MEC/MC was visible to 

help define the actual range boundaries.  Additional range/site details are illustrated on Map 

5.7-2, also located at the end of Section 5.7. 

 

No MEC, MC or evidence of munitions used was observed during the visual survey.   

 

The Valley appears significantly different than photographs of the range while it was in use, such 

as the 1915 panoramic view of The Valley (Figure 5.7-7) located at the range as part of a 

monument.  The picture shows The Valley as it was during the time of testing.   

 

 

Figure 5.7-7:  1915 Panoramic View of The Valley 

 
 

5.7.3. Munitions and Munitions Related Materials Associated with 
the Site 

 
This section describes the munitions or munitions related materials known or suspected to be at 

The Valley, including types and estimated maximum penetration depths.  This includes both 

MEC and non-hazardous munitions related debris (e.g., fragmentation, base plates, inert mortar 

fins).  Potential ordnance concentration areas are presented along with a discussion on the 

presence of any special consideration ordnance. 
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According to historical documentation, practically all forms of Naval ordnance used from the 

1890s until the 1920s had been tested and/or developed at The Valley.  Historical documentation 

states that various calibers of guns (1-inch through 16-inch) were proved at The Valley with 

various projectiles, including AP shells.  Tested shells contained different types of explosive 

fillers, including black powder, smokeless powder, brown prismatic powder, emmensite, joveite, 

wet gun cotton, randite and other high explosives (e.g., Thorite).  In addition to projectile testing 

and gun proving, cartridges cases, fuzes, primers, firing devices and gun implements were also 

tested.   

 

Two specific explosion examples that occurred at The Valley illustrate an extensive 

fragmentation radius associated with the range.  The 1897 Annual Report documents a 10 inch 

A/P projectile exploded on impact with a steel armor plate.  The report states that fragmentation 

from the plate and shell were spread over ¼ mile.  The 1897 report also documents a gun with 

loaded Gathmaun projectile exploded simultaneously on the battery due to excessive pressure 

build up in the gun.  The projectile contained 307 pounds of gun cotton. The wreckage/debris was 

thrown more than 1 mile away.  MEC and related debris may be located within this documented 1 

mile historical fragmentation area as shown in Map 5.7-6.   

 

Types and Quantities of Munitions  

Records detailing specific types and quantities of munitions tested were limited.  Identified 

records listed items such as the number of guns proved, powder lots sampled, and/or number of 

projectiles used, but documentation did not indicate specific explosive types and quantities to 

determine the amount of MEC that may be located within the areas associated with The Valley.  

Listed below are some quantities of explosive powders that were used during testing activities at 

The Valley, which were found in historical documentation.  This list, however, is not exhaustive 

and is not intended to be all inclusive. 

 

The 1892 Annual Report contained information of two specific shells filled with 42 pounds of 

explosive powder and 42 pounds of emmensite (high explosive).  In addition, the following types 

and amounts of powder were documented during testing activities: 

• 1894 Annual Report - Powder expended during testing:  56,981 pounds 

• 1897 Annual Report - Powder expended during testing:  50,000 pounds, including: 

o Wet gun cotton:  47 pounds 

o Shell Powder:  220.25 pounds  
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o Randite: 4 pounds and 3.2 ounces 

o Joveite: 10.75 pounds 

o Picric acid:  2 pounds  

• 1901 Annual Report - Powder:  46 pounds 

• 1901 Annual Report - Powder:  350 pounds 

• 1919 Annual Report - Smokeless powder:  831, 033 pounds 

• 1920 Annual Report - Smokeless powder:  419,607 pounds 

 

In addition to the testing conducted at The Valley, a high explosive magazine was destroyed by 

fire in 1894.  According to the 1894 Annual Report documentation of the subsequent 

investigation, the fire caused the destruction of the wood magazine and burned all combustible 

articles within a 100-foot radius.  The report does not pinpoint the exact location of the wood 

magazine. No other references were found with information on this explosion.  The following 

high explosives were destroyed:  

• 740 pounds of emmensite 

• “unknown explosive” (probably ammonite) 

• 500 pounds of wet gun cotton 

• 264 pounds of Troisforf 

• 170 pounds of Leonard 

• 75 pounds of M.N.2 

• 45 pounds of M.N.3 

• 100 pounds of M.N.6 

• 24 pounds of M.N.7 

• 64 pounds of M.T. 3 

• 2.5 pounds of K-4 

• 8.5 pounds of K-7 

• 8.5 pounds of K-8 

• 130 pounds of K-8 

• 80 pounds of Walsrode 

• 4 pounds of Weidig  

• 53 pounds of Leonard  
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5.7.4. MEC Presence 
 

The 1892 Annual Report indicates that a system of sand butts was created that assisted in easy 

recovery of projectiles.  The July 1920 Annual Report states that “for the first time in 15-20 

years, the whole Valley has been thoroughly cleaned up”; however, this pertained to surface 

appearance conditions rather than official removal of potential MEC.  Unsightly piles of plates 

and shell scrap were removed.  Hundreds of tons of valuable fragments were shipped to the Naval 

Ordnance Plant, South Charleston, West Virginia.  Numerous plates containing good impacts had 

been salvaged, and one new plate that had never been used was found entirely “buried in the 

mud”.  This information demonstrates the potential for buried MEC and/or associated debris at 

the range.  No additional documentation was found identifying an official recovery effort of MEC 

at The Valley, including during the redevelopment of the Dashiell Marina in the 1990s.   

 

Personnel interviews revealed that no remnants of historical testing were found at the range 

during the marina redevelopment.  Even though no cleanup has occurred at The Valley, a few 

MEC items have been recovered throughout the last several years.  Personnel interviews revealed 

the following: 

 

• Mr. Cox indicated that several live 0.50-caliber wrench rounds (casings only) were 
discovered during the redevelopment of The Valley (approximately late 1990s).  

• Mr. Cox also stated that live and inert ordnance was uncovered from the new 
breakwater and renovation to the extension of the existing breakwater (approximately 
1994).  The actual type of ordnance and ultimate disposal of these items was 
unknown.   

• Ms. Morgan stated that there was one MEC response reported at the marina and two 
responses near the housing area on the hill.   

• Lieutenant Porter, Mr. Pero, and Mr. Stewart each noted that a few years ago (late 
1990s), an eight-inch projectile was discovered near Building 54.   

• Mr. Dalton stated that old shells and cannons were uncovered at the marina four to 
six times throughout the 1990s.  None of the projectiles were live.  Some projectiles 
also have been found on the riverbank.  

• Mr. Dalton also stated that inert projectiles were found on the Potomac River bank, 
upstream (between the marina and the EOD dock) during the 1990s.   

• Mr. Bossart indicated that inert mine casings were discovered while tilling in the area 
in the 1990s. 

• Mr. Bossart also stated that inert material was identified between the dock and the 
marina during the 1990s.  It is currently used as rip rap on the banks of the river to 
prevent erosion.  

• An EOD incident report documented a request to recover an Anti-Submarine Rocket 
(ASROC) test rocket motor in the Potomac River.  The item was launched into the 
river during testing.  Small parts of the outer shell were recovered, and the whole 
inner “crucifix” was recovered, intact in, October 2002. 
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• An EOD incident report stated that construction workers on the Potomac River bank 
found ASROC projectiles.  Two unfired highly corroded MK46 Mod 1 were also 
recovered.  The items were assumed to be solid inert test rounds, due to their weight.   

 

The entire range has been subdivided and categorized into one of three levels of MEC presence 

including: Known MEC Areas; Suspect MEC Areas; or Areas Where No Evidence Exists to 

indicate that MEC is known or is suspected to be at the site.  The MEC presence is discussed 

below.  Map 5.7-3 illustrates the munitions characterization of the FDR Skeet Range and is 

provided at the end of Section 5.7. 

 

5.7.4.1.Known MEC Areas 
 
Because no MEC was identified during Malcolm Pirnie’s visual survey, there are no known MEC 

areas associated with this range.  

 

5.7.4.2.Suspected MEC Areas 
 
Based on historical evidence and site personnel interviews, the entire area of The Valley is a 

Suspected MEC area.  Personnel interviews indicated that munitions have been discovered and 

recovered at the range, and no official cleanup of the range has been conducted.  The 

fragmentation zone of the range is at least a one-mile radius around The Valley based on the 1894 

gun explosion.  Additional suspected MEC areas associated with the range include any located 

within the firing fan identified on Map 5.7-4, water areas not included in the PA of other ranges, 

and any area on the main installation located within a one-mile radius of the firing points located 

at The Valley.  Map 5.7-3 illustrates the munitions characterization of The Valley and is provided 

at the end of Section 5.7. 

 

5.7.4.3.Areas Not Suspected to Contain MEC 
 
Based on historical evidence and site personnel interviews, there are no areas identified where no 

evidence exists to suspect MEC associated with this range. 

 

5.7.5. Ordnance Penetration Estimates 
 

The depth to which munitions penetrate below the ground surface depends on many factors, 

including the type of soil, the angle of impact, the size of the munitions, the velocity at impact, 

and site-specific environmental conditions.   
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Because test firing occurring at The Valley was fired into prepared butts, estimates for indirect 

fired ordnance penetration depths are overly conservative.  However, the estimated penetration 

depths for the munitions tested and/or developed at The Valley range from four to 12 feet. 

 

5.7.6. Munitions Constituents 
 
No surface or subsurface sampling has been conducted at The Valley to determine what specific 

MC exist at the range.  Based on the history of the range, which involved testing an assortment of 

Naval ordnance, potential MC present at The Valley could include metals, various explosives, 

and various chemicals associated with pyrotechnics, such as perchlorate and propellants.  For a 

partial list of known explosives used at the range, refer to Section 5.7.3. 

  

5.7.7. Contaminant Migration Routes 
 
Environmental media through which MC may migrate from The Valley include soil and surface 

water.  Direct human or biota contact with surficial and subsurface soil is possible.  The Valley’s 

proximity to the Potomac River and unnamed drainage swale provides possible migration routes 

to surface water.  The majority of the range area slopes towards the river, and storm water 

discharges to surface water via overland flow.  Groundwater flow in the shallow water table also 

likely trends towards the Potomac River; therefore, MC can leach from soils into shallow 

groundwater and migrate to surface water.  River sediments can act as contaminant repositories, 

and sediment mixing and river dredging can act as migration routes to surface water.  MC in 

surface soils and river sediments may migrate to potential ecological receptors 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 that are used as a water supply.  However, shallow 

groundwater is still considered a potential exposure media.   

 

5.7.8. Receptors 
 
Potential human receptors include authorized Navy personnel (military and civilian), visitors, 

contractors, maintenance workers, recreational river users and trespassers.  Plant and animal biota 

are also potential receptors.  Examples of ecological receptors include deer, wild turkey, and 

water fowl.  
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5.7.8.1.Nearby Populations 
 
Nearby populations are as discussed in Section 5.1.8.1.   

 

5.7.8.2.Buildings Near/Within Site 
 
Buildings 48, 54, 62, 100, 253, 254 and 1469 are located in the vicinity of The Valley.  Buildings 

48 and 54 are currently used for inert storage.  Buildings 62 and 254 are used by the Navy as 

conference facilities.  Building 100 is a Navy utility building.  Building 1469 is the installation’s 

wastewater treatment plant.  In addition to these buildings, a small reporting shack is located at 

the range.   

 

A small wooden walk bridge over the swale connects the gravel area to Buildings 62, 100, 253 

and 254.  Additional Navy buildings were identified along Torrense Road, but are not included in 

the actual boundaries of the range.  These buildings include those associated with the 

installation’s wastewater treatment plant.  Remnants of old foundations were also observed 

outside of the range boundary near the wastewater treatment plant.  

 

5.7.8.3.Utilities On/Near Site 
 
The Valley previously contained underground chronograph wires running across its east end.  The 

underground wires were replaced with overhead wires; however, no documentation was found to 

indicate that the underground wires have been removed.  Telephone lines also historically existed 

at the range.  Historical sewage drains (six inch terra cotta pipe drain) were also previously 

located at The Valley.  Historical underground steam pipes leading to two former steam capstans 

on opposite sides of the valley previously existed.  Historical utilities may still be present at the 

range.    

 

The current sewer discharge drains for the installation run underground at the Valley and 

discharge to the Potomac River.  The installation’s sewage treatment plant is located near The 

Valley.  Overhead electrical and telephone utility wires were observed during the visual survey. 

 
5.7.9. Land Use 

 
The Valley was used as a range from 1891 through 1921.  From 1921 to 1940, the range activities 

were transferred to Dahlgren, Virginia, after which no additional gun proving activities occurred.  
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From 1940 until 1944, the range was used as a jet propulsion testing laboratory.  After 1944, the 

range was no longer used for documented MEC activities, and the range began to be used for 

recreational access to the Potomac River only.  Today, the range houses a monument, a boat 

launch ramp, a reporting shack, Dashiell Marina, Buildings 48, 54, 62, 100, 253, and 254 and a 

gravel road (Torrense Road).  The area surrounding the boat launch and marina is gravel covered.  

Figure 5.7-8 shows a view of The Valley with boat launch ramp, reporting shack, and Torrense 

Road.  The future land use of the range is expected to remain the same as its current use. 

 

 

Figure 5.7-8:  Current view of The Valley 

 
5.7.10. Access Controls / Restrictions 

 
No public access is authorized at NDW, IH.  Signs partial fencing, locked/secured gates, login 

book/office check-in, and vehicle security patrol control the entire facility.  There are no access 

control features specific to The Valley.  Access from the water is not controlled. Reportedly, 

hunting is only permitted two days a year at the range.  No additional land use/development 

restrictions are known for The Valley. 

  

5.7.11. Conceptual Site Model 
 
A general description of the CSM is provided in Section 5.1.11.  The CSM is presented in a series 

of information profiles that presents information about the range.  The information profiles are 

presented in Table 5.7-2 below. 
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Table 5.7-2:  Conceptual Site Model Information Profiles – The Valley 

Profile Type Information Needs Preliminary Assessment Findings 
Installation Name NDW, Indian Head 

Installation Location Indian Head, Charles County, MD 

Range/Site Name The Valley 

Range/Site Location Adjacent to the Potomac River at the northwest 
portion of the northern peninsula (Indian Head) 

Range/Site History Reportedly used from 1891 through 1921 for  
research, development, evaluation, prototype 
design modification, and specification testing of 
guns, powder, armor and shells and again from 
1940 through 1944 for jet propulsion research.  
Since then, the range has been used for conference 
facilities, storage and recreation. 

Range/Site Area and Layout Firing points for the Navy’s gun proving ground 
faced south towards targets at Stump Neck and 
Marine Corps Barracks Quantico down the 
Potomac River.  Targets were also located on the 
range proper.  An unnamed drainage swale runs 
through the center of the area. 

Range/Site Structures Current structures include several Navy buildings, 
a boat launching ramp, a reporting shack, various 
telephone poles, a marina with numerous docked 
boats, a walking bridge over the drainage swale, a 
monument and a test wall.  Navy buildings are 
used for conference centers or storage. 

Range/Site Boundaries N:  Potomac River and woodlands 
S:  Woodlands 
E:  Torrense Road leading to the installation, 
wastewater treatment plant, Building 54 
W:  Potomac River 

Range/Site 
Profile 
 

Range/Site Security NDW, IH has installation wide security and 
access restrictions.  Once within the installation, 
no additional access restriction features exist for 
The Valley. 

Munitions Types Various projectiles associated with 1”, 3”, 4”, 5”, 
6”, 7”, 8”, 10”, 12” and 14” guns, cannon balls 
(1891-1921), mines, fuzes, primers, etc. 

Maximum Probability Penetration 
Depth 

Due to the fact that munitions were fired, it is 
anticipated that the penetration depth would be up 
to approximately 12 feet. 

Munitions/ 
Release 
Profile 

MEC Density Records indicate that some range related debris 
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Table 5.7-2:  Conceptual Site Model Information Profiles – The Valley 

Profile Type Information Needs Preliminary Assessment Findings 
has been recovered/removed from the range, so it 
is anticipated that munitions and/or related debris 
still remain at the range. 

Munitions Debris None observed during PA site visit. 
Associated Munitions Constituents Potential MC associated with The Valley range 

primarily include metals, explosives, chemicals 
such as perchlorate, and propellants. 

Migration Routes/Release 
Mechanisms 

Erosion/redeposition, surface runoff, groundwater 
discharge, leaching, frost heave.   
Human intervention:  site maintenance, 
construction, excavation, river dredging. 

Climate Indian Head, MD has a continental-type climate 
with four well-defined seasons. The coldest period 
occurs in late January and early February, with 
low temperatures averaging at 29ºF.  July is the 
warmest month with average maximum 
temperatures of 85ºF.  The normal annual 
precipitation is approximately 44 inches, normal 
monthly precipitation varying from 2.25 
(February) to 4.60 (August) inches.   

Topography The Valley is a relatively flat, low lying area that 
gradually slopes towards the Potomac River to the 
west.  Two steep to rolling hills bound The Valley 
to the northeast and southeast.  The elevation at 
the range varies from five to ten feet above msl 
according to the slope in the low-lying area. 

Geology The Indian Head peninsula lies within the Atlantic 
Coastal plain physiographic province.  The 
geology of the area is comprised of Precambrian 
igneous and metamorphic bedrock overlain by 
500 to 600 feet of unconsolidated fluvial and 
marine deposits of the Potomac Group.  The 
Potomac Group consists of, in descending order, 
the Patapsco, Arundel, and Patuxent Formations. 

Soil The primary soil type located at The Valley is 
Sassafras sandy loam, zero to two percent slopes.  
These soils have subsoil that is moderately 
permeable and have high moisture capacity.  
Slope and hazard of further erosion are primary 
limitations associated with this soil.   

Physical 
Profile 

Hydrogeology The hydrogeological makeup of the Indian Head, 
MD, area consists of a surficial aquifer and 
several deeper confined and semi-confined 
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Table 5.7-2:  Conceptual Site Model Information Profiles – The Valley 

Profile Type Information Needs Preliminary Assessment Findings 
aquifers in the Patapsco and Patuxent Formations.  
The surficial aquifer is expected to be connected 
to and influenced by the surface water bodies.  
Regional water supplies, including that of NDW 
area, obtained from the lower and middle sands of 
the Patapsco and Patuxent Formations of the 
Potomac Group.  The surficial aquifer (i.e., water 
table) is not used for water supply at NDW.     

Hydrology The Valley is adjacent to the Potomac River and 
within the river’s flood plain.  Drainage flows to 
the west-southwest towards the Potomac River.  
There is an unnamed drainage swale located at the 
bottom of the valley topography. 

Vegetation Vegetation at The Valley consists of limited 
mowed grass and a small amount of wild weeds 
along the shoreline and drainage swale.  The land 
around The Valley is heavily wooded with 
vegetation types typical to the installation as 
described in Section 3.4.   

Current Land Use The range is currently used as a boat launching 
area for access to the Potomac River, a marina 
and for Navy conference meetings and storage.   

Current Human Receptors Navy personnel (military and civilian), 
maintenance workers, visitors, trespassers, 
contractors, and recreational users. 

Current Activities (frequency, 
nature of activity) 

Current activities include frequent vegetation 
clearing, grass cutting, driving, and human 
activity related to recreational uses of the Potomac 
River. 

Potential Future Land Use Future land use is expected to remain the same as 
current land use. 

Potential Future Human Receptors Navy personnel, visitors, trespassers, contractors. 
These receptors would include construction 
workers (if intrusive subsurface work is 
necessary) and maintenance and operations 
workers (if the ranges use changes). 

Potential Future Land Use-Related 
Activities: 

Potential future land use is expected to remain the 
same as current land use activities. 

Zoning/Land Use Restrictions Hunting is only permitted two days a year. 

Land Use  
and 
Exposure 
Profile 

Demographics/Zoning Charles County population density is 
approximately 260 persons per square mile.  
NDW, IH and its tenant commands employ 
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Table 5.7-2:  Conceptual Site Model Information Profiles – The Valley 

Profile Type Information Needs Preliminary Assessment Findings 
approximately 3,600 military and civilian 
personnel. 

Beneficial Resources None 

Habitat Type Improved areas with mowed lawn.  Mature forest 
surrounds the range. 

Degree of Disturbance  High-Activities at the range include a high level 
of disturbance (i.e., vegetation is kept minimal; 
area is heavily used for boat and vehicle traffic). 

Ecological Receptors                          

Federal Endangered Species: American Bald Eagle, rainbow snake, and the 
joint-vetch 

Federal Threatened Species: None 

State Endangered Species: Scaly blazing-star 

State Threatened Species: None 

Other Ecological Receptors: Federal and state protected species are known to 
exist in the vicinity of the Main Installation.  
Additional ecological receptors include various 
flora and indigenous animals in the habitat.  Deer 
and wild turkey are known to inhabit the area 
along with other mammals, birds, reptiles, and 
amphibians. 

Ecological 
Profile 

Relationship of MEC/MC Sources 
to Habitat and Potential Receptors 

Ecological receptors may come into direct contact 
with MEC/MC in soil, and possibly surface water 
and/or sediment.  Receptors may come into 
contact with MC that have been incorporated into 
the food chain. 

 

A general description of the CSM exposure pathway analysis is included in Section 5.1.11.   

 

For The Valley, historic evidence indicates that MEC and MC may be present; therefore, 

complete or potentially complete exposure pathways exist for MEC and MC.  An MEC Exposure 

Pathway Analysis for The Valley is presented in Figure 5.7-9.  The MC Exposure Pathway 

Analysis for The Valley is presented in Figure 5.7-10. 

 

The MEC Exposure Pathway Analysis figure illustrates several potentially complete exposure 

pathways for receptors.  A potential for MEC to be present at the range and accessed by range 

receptors through surface and subsurface soils is possible.  Human receptors (Navy personnel, 
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contractors/visitors, and trespassers) may contact MEC at the surface during recreational 

activities at the range such as walking, hiking, and hunting.  Contractors and Navy personnel have 

the potential to be exposed to MEC in the subsurface during intrusive activities.  It is not 

anticipated that trespassers would come in contact with subsurface soils. Ecological receptors 

(biota) at the range may disturb surface soils during foraging, nesting or other natural activities in 

which they may come in contact with MEC. 

 

Metals, explosives, perchlorate and other chemicals may still exist on the surface and subsurface 

of The Valley.  Therefore, in surface soils, potentially complete exposure pathways exist for MC 

for human and ecological receptors via ingestion, direct contact or inhalation.  Plants may 

accumulate MC as well.  As hunting is permitted on a limited basis within The Valley, MC 

entering the food chain may provide migration pathways for human and ecological receptors.  

Precipitation infiltration may provide for MC mobility through the subsurface to the shallow or 

surficial groundwater aquifer, which is assumed to be connected to nearby surface water bodies.  

Nearby surface water bodies are utilized for recreational purposes.  Potentially complete exposure 

pathways exist for MC in subsurface soils (direct contact, ingestion and inhalation during 

intrusive work activities), as well as in surface water and sediments (direct contact and ingestion).  

Although confining layers are expected to prevent the migration of MC to the lower aquifers used 

for water supply, potentially complete pathways exist for MC in shallow groundwater for human 

receptors. 

 

A graphical illustration of the details of the conceptual site model is included as Figure 5.7-11. 
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5.7.12. Summary 
 

The Valley was used from 1891 through 1921 for testing and experimental research and 

development of Navy ordnance, including gun proving and testing projectiles, armor plates, 

primers, fuzes, powder, and mines.  The Valley was used from 1940 through 1944 for jet 

propulsion research.  Short-range guns and projectiles were tested by firing into butts placed 

against the hillsides of The Valley.  Long-range guns were tested by firing south toward primary 

impact areas at Stump Neck and the Potomac River.  Powder testing was also conducted to 

determine explosive force, deterioration in storage, and other characteristics. 

 

No evidence of MEC was observed on the surface at The Valley during the site visit; however, 

historical documentation described numerous munitions testing activities.  According to 

installation personnel, MEC and associated debris have been found during various activities near 

the range and has been removed and disposed of by EOD.  However, no documents were found to 

indicate that large scale MEC and/or MC removal actions were completed.  Thus, MEC is 

suspected to be present at the range.  Potential MC associated with the types of munitions known 

to have been used at the range includes metals and explosives.  MC may be present at the range in 

surface and subsurface soils. 
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Service, August 1996.  
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Engineering Field Activity Chesapeake, May 2003.  
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Memos 

 
Transmittal Concerning Possible Superfund Site at Indian Head, From: Janet McKegg, 
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Indian Head: Land of Legend. (http://somdthisisliving.somd.com/index.html) 

 
Maps 

 
Map From Initial Assessment Survey, Prepared: 1990.  
 
Indian Head Utilities Map, Produced by: Unknown.  
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Navy Range Survey Map Indian Head Area, Produced by NAVSEA.  
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Naval Explosives Investigation Lab 1949, 1949  
Naval Explosives Investigation Lab 1949 (2), 1949  
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Full Photo pf Indian Head, 1964.  
 
Field Notes 
 
Indian Head Site Visit June 23-27 2003.  
 
Interviews 
 
Christina Adams, Public Affairs, November 19, 2003. 
 
Dave Bode, Safety Department, October 29, 2003. 
 
Jeff Bossart, Indian Head – Natural resources, November 17, 2003.  
 
Walter Carr, Indian Head – NG Plant, November 19, 2003.  
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Joe Cooper, NG Plant, November 18, 2003.   
 
Tom Cox, Public Works, November 18, 2003.   
 
Bruce Dalton, Safety Department, November 25, 2003. 
 
Jim Dolph, Navy Historian, November 21, 2003. 
 
Kathy Frey, Indian Head – Well Data, November 18, 2003.  
 
Kenny Grimes, NG Plant, November 18, 2003.   
 
Frank James, Indian Head – Safety Department, November 21, 2003.  
 
Shawn Jorgenson, Environmental Department, November 17, 2003. 
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Heidi Morgan, Environmental Office, November 17, 2003. 
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William Penn, IHDIV, NSWC, Retired.  November 18, 2003. 
 
Pete Perry, IHDIV, NSWC, Retired, November 17, 2003.  
 
Allison Poe, Public Works Office/GIS Specialist, November 19, 2003.  
 
Wes Pero, Indian Head – Safety Department Head, November 17, 2003.  
 
Andy Peterson, Indian Head – Senior Engineer, September 25, 2003.  
 
Cee Cee Rawlings, Base Security, November 19, 2003. 
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Lou Scalfari, Indian Head – Architect, November 21, 2003.  
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Dave Stuart, Installation/Office:  Indian Head – PublicWorks/Utilities, November 17, 
2003.  
 
Ivan Tominack, Indian Head – Engineer, November 19, 2003.  
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REFERENCES – SITE SPECIFIC 
 
FDR Skeet Range 
 
 
Reports 

 
Powder and Propellants 1890-2001, Written by: Rodney Carlisle, 2001.  

 

Ranges Located at IHDIVNAVSURFWARCEN April 2002 Closed Ranges and Other 

Sites, 2002.  

 

Interviews 

 

Jeff Bossart, Indian Head – Natural resources, November 17 2003.  

Walter Carr, Indian Head – NG Plant, November 19, 2003. 

Kathy Frey, Indian Head – Well Data, November 18 2003.  

Frank James, Indian Head – Safety Department, November 21, 2003.  

Larry Kijek, Stump Neck- Safety Department, November 20, 2003. 

Wes Pero, Indian Head – Safety Department Head, November 17 2003.  

Lou Scalfari, Indian Head – Architect, November 21, 2003.  

Dave Stuart, Installation/Office:  Indian Head – PublicWorks/Utilities, November 17 

2003.  

Ivan Tominack, Indian Head – Engineer, November 19 2003.  

 

Maps 

 

Map of the Reservation Showing Improvements to June 1919, Prepared by Indian Head, 

Maryland Department of Public Works, June 1919.  
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Map of the Reservation Showing Improvements to June 30 1920, Prepared by Indian 

Head, Maryland Department of Public Works, June 1920.  

 

Map of the Reservation Showing Improvements to June 30 1927, Prepared by Indian 

Head, Maryland Department of Public Works, June 1927.  

 

Map of the Reservation Conditions as of June 30 1950, June 1950.  

 

Map of the Reservation Conditions as of June 30 1963, June 1963.  
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Gate 3 Burning Ground 
 
Report 
 
Master Plan Update, Prepared by: Naval Facilities Engineering Command January 1990.  
 
Interviews 

 
Heidi Morgan, Environmental Office, November 17, 2003. 
 
Ivan Tominack, Indian Head – Engineer, November 19 2003.  

 
Maps 
 
NSWC Indian Head Division Hunting Map 2003-2004. 
 
Indian Head Utilities Map, Produced by: Unknown. Provided by NDW, IH.  
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NG Slums 
 
Reports 

 
Bulletin of Ordnance Information, Prepared by: Bureau of Ordnance Navy Department 
September 1954.  
 
Field Investigations of Uncontrolled Hazardous Waste Sites- A Preliminary Assessment 
of Naval Ordnance Station, Prepared by: Ecology and Environment Inc., May 25 1982.  
 
First Draft Report – NACIP Initial Assessment Study of Naval Ordnance Station, Indian 
Head, Maryland, Prepared August 1982.  
 

Initial Assessment Study of Naval Ordnance Station, Indian Head, Maryland, Prepared 
by: Fred C. Hart Associates, Inc., May 1983.  
 
NACIP Initial Assessment Study of Naval Ordnance Station, Indian Head, Maryland, 
Volume II – Appendices A-G, Prepared by: Fred C. Hart Associates, Inc., May 1983.  
 
Phase II RCRA Facility Assessment of the Naval Ordnance Station, Indian Head, 
Maryland, Prepared by A. T. Kearney, Inc., August 1988.  
 
Draft Report Indian Head Naval Ordnance Station Phase 1 Environmental Audit, 
Prepared by: Sirrine Environmental Consultants, May 1990.  
 
Community Relations Plan for Installation Restoration Program Indian Head Division 
Naval Surface Warfare Center, Produces October 1997.  
 
Background Investigation Work Plan for Indian Head and Stump Neck Annex Naval 
Surface Warfare Center Indian Head, Maryland, Produced by: Brown and Root 
Environmental, October 1997.  
 
Design Quality Assurance Project Plan for Remedial Action Design at Site 12 Town Gut 
Landfill, Site 41 Scrap Yard Site 42 Olsen Road Landfill, Produced by: Tetra Tech NUS 
Inc., March 2001.  
 
Work Plan for Mattawoman Creek, Produced by Tetra Tech NUS Inc., August 2001.  
 
Record of Decision Site 44 - Soak Out Area, Produced by: Engineering Field Activity 
Chesapeake Naval Facilities Engineering Command, October 2001.  
 
Ranges Located at IHDIVNAVSURFWARCEN April 2002 Closed Ranges and Other Sites, 2002 
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Site Management Plan for Installation Restoration Program Indian Head Division Naval 
Surface Warfare Center Indian Head, Maryland, Prepared by: Engineering Field 
Activity, Chesapeake Naval Facilities Engineering Command, May 2003. 
 
Correspondence 
 
Transmittal Letter for Comments and Recommendations on Preliminary Draft Initial 
Assessment Study Report, November 1983.  
 
Transmittal Letter for Comments and Recommendations on Preliminary Draft Initial 
Assessment Study of Naval Ordnance Station, Indian Head, Maryland, November 1983.  
 
Transmittal Letter for Comments for Compiled Responses to State of Maryland's 
Comments on Initial Assessment Study Report, January 1990.  
 
Investigation Summary, May 1995.  
 
Summary of Installation Restoration (IR) Sites, July 2001.   
 
 
Maps 
 
Map of the Reservation Showing Improvements to June 1919, Prepared by Indian Head, 
Maryland Department of Public Works, June 1919.  
 
Map of the Reservation Showing Improvements to June 30 1920, Prepared by Indian 
Head, Maryland Department of Public Works, June 1920.  
 
Map of the Reservation Showing Improvements to June 30 1927, Prepared by Indian 
Head, Maryland Department of Public Works, June 1927.  
 
Map of the Reservation Completed as of May 30 1942, June 1942.  
 
Map of the Reservation Conditions as of June 30 1950, June 1950.  
 
Map of the Reservation Conditions as of June 30 1963, June 1963.  
 
Fly Over Photo of NG Slums – Date unknown. 
 
 

Interviews  

 

Jeff Bossart, Indian Head – Natural resources, November 17 2003.  
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Bruce Dalton, Indian Head - Safety Department, November 25 2003.  

Kathy Frey, Indian Head – Well Data, November 18 2003.  

Frank James, Indian Head – Safety Department, November 21, 2003. 

Larry Kijek, Stump Neck- Safety Department, November 20, 2003.  

Wes Pero, Indian Head – Safety Department Head, November 17 2003.  

Lou Scalfari, Indian Head – Architect, November 21, 2003.  

Dave Stuart, Installation/Office:  Indian Head – PublicWorks/Utilities, November 17 
2003.  
 
Ivan Tominack, Indian Head – Engineer, November 19 2003. 
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Safety Thermal Treatment Point 
 
 

Reports 

 
History of Open Air Burning at Indian Head, Prepared by: Unknown, Post 1978.  
 

Environmental Engineering Survey of Naval Ordnance Station, Prepared by: T.J. 
Sullivan October 1979.  
 
Environmental Engineering Survey of Naval Ordnance Station, Prepared by: 
Environmental Engineering Branch, January1980.  
 
Field Investigations of Uncontrolled Hazardous Waste Sits – A Preliminary Assessment 
of Naval Ordnance Station, Prepared by: Ecology and Environment Inc., May 1982.  
 
First Draft Report – NACIP Initial Assessment Study of Naval Ordnance Station, Indian 
Head, Maryland, Prepared August 1982.  
 
Portion from Initial Assessment Study of Naval Ordnance Station Indian Head Maryland, 

Prepared by: Naval Energy and Environmental Support Activity, September 1982.  

 

Phase II RCRA Facility Assessment of the Naval Ordnance Station, Indian Head, 
Maryland, Prepared by: A.T. Kearny Inc and K.W. Brown and Associates Inc, August 
1988. 
 
Draft Report Indian Head Naval Ordnanace Station Phase 1 Environmental Audit, 
Prepared by: Sirrine Environmental Consultants, May 1990.  
 
 
Draft Characterization Report for Closure of the Safety Thermal Treatment Point, 
Prepared by: Versar Inc. July 1995.  
 
Draft Closure and Post Closure Plans for the Safety Thermal Treatment Point, Prepared 
by: Versar Inc. October 1996.  
 
Desk-Top Audit Decision Document, Prepared by: Maryland Department of the 

Environment, January 2002.  

 

Ranges Located at IHDIVNAVSURFWARCEN April 2002 Closed Ranges and Other 

Sites, 2002.  
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Powder and Propellants, Index, Rodney P. Carlisle, 2002.  
 
 
Memos 

 
Transmittal Establishing Danger Areas Near Burning Pit, Commanding Officers, 1959.  

 
Transmittal Concerning Air Pollution and Abatement, Prepared by 58, June 27 1973.  

 

Transmittal Concerning the Open Burning of Waste, Prepared by Commanding Officer 

Indian Head, July 12 1977.  

 

Transmittals Concerning Open Burning of Wastes, Prepared by Frank D. Whitehand, 
July 6 1981.  
 

Comments from CHESNAFACENGCOM on Draft Initial Assessment of NOS, Prepared 
by: Commanding Offcier, November 1 1982.  
 

Transmittal Concerning Briefing on Environmental Hazards, Prepared by: Linda Lay, 

September 1982.  

 

Transmittal Containing Responses Concerning Initial Assessment Study, Prepared by: 

Peter Ritzcovan, January 31 1990.  

 

Transmittal Concerning Burning Point Relocation, Prepared by: John E. Parbuoni, 

October 9 1990.  

 
Transmittal Letter for Comments for Compiled Responses to State of Maryland's 
Comments on Initial Assessment Study Report, January 1990. 
 

Meeting Minutes from June 21, 2001 with Transmittal Letter – Draft Finial ROD for Site 

12, 41, and 44, July 2001.  
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Maps 

 
Map Showing Submarine Cables, October 1947.  
 
Map of Explosives Hazard Perimeter for Burning Areas, U.S. Propellant Plant, 
November 1960.  
 
Map of Reservation 1963, Indian Head, November 1963.  
 
Aerial Photos of Old Burning Point Area, Taken by: Spence Copeland, November 1974.  
 
Aerial Photo of Safety Thermal Burning Area, Unknown Date.  
 

Aerial Photos of Old Burning Point Area, Taken by: Spence Copeland, November 1974.  
 

 

Interviews 

 

Jeff Bossart, Indian Head – Natural resources, November 17 2003.  
 
Walter Carr, Indian Head – NG Plant, November 19, 2003.  
 
Bruce Dalton, Indian Head - Safety Department, November 25 2003.  
 
Kathy Frey, Indian Head – Well Data, November 18 2003.  
 
Frank James, Indian Head – Safety Department, November 21, 2003.  
 
Larry Kijek, Stump Neck- Safety Department, November 20, 2003.  
 
AJ Perk, Indian Head - Production Engineer, October 30 2003.  
 
Wes Pero, Indian Head – Safety Department Head, November 17 2003. 
 
Lou Scalfari, Indian Head – Architect, November 21, 2003.  
 
Dave Stuart, Installation/Office:  Indian Head – PublicWorks/Utilities, November 17 
2003.  
 
Ivan Tominack, Indian Head – Engineer, November 19 2003.  
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FINAL PRELIMINARY ASSESSMENT 
 

Single Base Propellant Grains Spill Area 
 
 
Reports 

 

History of Naval Ordnance Station, Indian Head – Date Unknown.  
 
Introduction to Ordnance Technology, Naval Ordnance Station – Indian Head, 
Maryland, January 1, 1976 
 
Mission and Activities 1971- 1972, Naval Ordnance Station, Indian Head, Maryland 
 
Survey of Class I and II Property utilization, May 1982. 
 
First Draft Report – NACIP Initial Assessment Study of Naval Ordnance Station, Indian 
Head, Maryland, Prepared August 1982.  
 
Initial Assessment Study of Naval Ordnance Station, Indian Head, Maryland, Prepared 
by: Fred C. Hart Associates, Inc., May 1983. 
 
NACIP Initial Assessment Study of Naval Ordnance Station, Indian Head, Maryland, 
Volume II – Appendices A-G, Prepared by: Fred C. Hart Associates, Inc., May 1983.  
 
Phase II RCRA Facility Assessment of the Naval Ordnance Station, Indian Head, 
Maryland, Prepared by: A.T. Kearny Inc and K.W. Brown and Associates Inc, August 
1988.  
 
Uncovering History – A Native American Housing Site, Southern Maryland Studies 
Center, Charles County Community College 
 
Verification Investigation Work Plan, September 15, 1995, Prepared by: EnSafe/Allen & 
Hoshall, Prepared for: Naval Explosive Ordnance Disposal Technology Center 
 
Proposed Plan for Site 41 – Scrap Yard, February 2001 
 
Design Quality Assurance Project Plan for Remedial Action Design at Site 12 Town Gut 
Landfill, Site 41 Scrap Yard Site 42 Olsen Road Landfill, Produced by: Tetra Tech NUS 
Inc., March 2001. 
 
U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire 
2002. 
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FINAL PRELIMINARY ASSESSMENT 
 

Memos 

 
Transmittal Letter for Comments and Recommendations on Preliminary Draft Initial 
Assessment Study Report, November 1983.  
 
Transmittal from Louis J. Scalfari to Diane Santiago on Historic and Archaeological 
Information, 1988. 
 
January 31, 1990 to EPA, a response to the State of Maryland’s  comments on the Initial 
Assessment Study (IAS), from Peter Ritzcovan, Director of Environmental Protection 
Division 
 
Investigation Summary, May 1995.  
 
Meeting Minutes from June 21, 2001 with Transmittal Letter – Draft Finial ROD for Site 

12, 41, and 44, July 2001.  

 
Ranges Located at IHDIVNAVSURFWARCEN April 2002 Closed Ranges and Other 

Sites, 2002.  

 

Websites 

 

http://www.demilitary.com/navy/seaservices/8_32/national_news/24644-1.html

http://www.ih.navy.mil/histx.pdf

http://www.mgs.md.gov/esic/fs/fs2.html

 
Maps 

 
Plan Showing Naval Proving Ground and Smokeless Powder Factor, July 1914.  

 
Map of the Reservation Showing Improvements to June 1919, Prepared by Indian Head, 

Maryland Department of Public Works, June 1919.  

 

Map of the Reservation Showing Improvements to June 30 1920, Prepared by Indian 

Head, Maryland Department of Public Works, June 1920.  

 

 Main Installation   Final 
NDW, Indian Head, Maryland   September 2005 
 

http://www.demilitary.com/navy/seaservices/8_32/national_news/24644-1.html
http://www.ih.navy.mil/histx.pdf
http://www.mgs.md.gov/esic/fs/fs2.html


FINAL PRELIMINARY ASSESSMENT 
 

Map of the Reservation Showing Improvements to June 30 1927, Prepared by Indian 

Head, Maryland Department of Public Works, June 1927.  

 

Map of the Reservation Completed as of May 30 1942, June 1942.  

 

General Soil Map, Prepared by: Department of Agriculture Soil Conservative Service, 

July 1974 

 

NSWC Indian Head Division Hunting Map 2002-2003 

 

Interviews 

 

Jeff Bossart, Indian Head – Natural resources, November 17 2003.  

Walter Carr, Indian Head – NG Plant, November 19, 2003.  

Kathy Frey, Indian Head – Well Data, November 18 2003.  

Frank James, Indian Head – Safety Department, November 21, 2003.  

Larry Kijek, Stump Neck- Safety Department, November 20, 2003.  

AJ Perk, Indian Head – Production Engineering (ret.), October 30, 2003.  

Wes Pero, Indian Head – Safety Department Head, November 17 2003. 

Lou Scalfari, Indian Head – Architect, November 21, 2003.  

Dave Stuart, Installation/Office:  Indian Head – PublicWorks/Utilities, November 17 
2003.  
 
Ivan Tominack, Indian Head – Engineer, November 19 2003.  
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Southwestern Pistol Range 

 
Reports 
 
Master Plan Update, Prepared by: Naval Facilities Engineering Command January 1990.  
 
 
Maps 
 
Map of the Reservation. United States Naval Powder Factory Indian Head Maryland.  
May 30, 1942. 

 
NSWC Indian Head Division Hunting Map 2003-2004. 
 
Main Side Utilities Data.  Provided by the Installation.   
 
 
Aerial Photographs 
 
Indian Head NSWC, Main Peninsula.  May 29, 1956. 
 
Indian Head NSWC, Main Peninsula.  March 29, 1982. 
 
Indian Head NSWC, Main Peninsula.  April 10, 1987. 
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The Valley 
 
 

Reports 

 
Ranges at the Naval Proving Ground, February 1911.  
 
US Naval Proving Ground Indian Head Maryland, Powder Factory, August 1919.  
 
Development of Ordnance Shore Establishments- Naval Proving Ground, Prepared by 
Inspector of Ordnance in Charge, January 1921.  
 
History Booklet pages 9-11 and 38, 1975.  

 
First Draft Report – NACIP Initial Assessment Study of Naval Ordnance Station, Indian 
Head, Maryland, Prepared August 1982.  
 
Initial Assessment Study of Naval Ordnance Station, Indian Head, Maryland, Prepared 
by: Fred C. Hart Associates, Inc., May 1983.  
 
NACIP Initial Assessment Study of Naval Ordnance Station, Indian Head, Maryland, 
Volume II – Appendices A-G, Prepared by: Fred C. Hart Associates, Inc., May 1983.  
 
Phase II RCRA Facility Assessment, Prepared by A.T. Kearny, August 1988.  
 
Praising the Bridge that Brought Me Over, Book by: Andea Hammer, 1990.  
 
Record of Decision Site 44 - Soak Out Area, Produced by: Engineering Field Activity 
Chesapeake Naval Facilities Engineering Command, October 2001.  
 
Proposed Plan for Site 12 - Town Gut Landfill, January 2001.  
 
Ranges Located at IHDIVNAVSURFWARCEN April 2002 Closed Ranges and Other 
Sites, 2002.  
 
Inventory Questionnaire, Elaine Magdinec.  
 
Miscellaneous Information part 4, Elain Magdinec.  
 
Powder and Propellants, by:  Rodney P. Carlisle, 2002. 
 
Bureau of Ordnance at the Secretary of the Navy. Annual Report for Naval Proving 

Ground and Smokless Powder Factory, pgs. 20-22. Washington, DC: Washington 

Government Printing Office, 1891.  
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Bureau of Ordnance at the Secretary of the Navy. Annual Report for Naval Ordnance 

Proving Ground, pgs. 223-224, 267-275. Washington, DC: Washington Government 

Printing Office, 1892.  

 

Bureau of Ordnance at the Secretary of the Navy. Annual Report for Naval Ordnance 

Proving Ground, pgs. 311-324, 332-335, 396-409. Washington, DC: Washington 

Government Printing Office, 1894.  

 

Bureau of Ordnance at the Secretary of the Navy. Annual Report for Naval Proving 

Ground, pg. 233. Washington, DC: Washington Government Printing Office, 1896.  

 

Bureau of Ordnance at the Secretary of the Navy. Annual Report for Naval Proving 

Ground, pgs. 21-22, 54-66. Washington, DC: Washington Government Printing Office, 

1897.  

 

Bureau of Ordnance at the Secretary of the Navy. Annual Report for Naval Proving 

Ground at Indian Head, pgs. 23, 57-58. Washington, DC: Washington Government 

Printing Office, 1898. 

 

Bureau of Ordnance at the Secretary of the Navy. Annual Report for Naval Proving 

Ground, pgs. 25-28, 60-64. Washington, DC: Washington Government Printing Office, 

1899.  

 

Bureau of Ordnance at the Secretary of the Navy. Annual Report for Naval Proving 

Ground, pgs. 18-19, 65-68, 566, 582-583, 629-632. Washington, DC: Washington 

Government Printing Office, 1900. 

 

Bureau of Ordnance at the Secretary of the Navy. Annual Report for Naval Proving 

Ground at Indian Head, pgs. 72-81. Washington, DC: Washington Government Printing 

Office, 1901. 
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Bureau of Ordnance at the Secretary of the Navy. Annual Report for Naval Proving 

Ground at Indian Head, pg. 598-599. Washington, DC: Washington Government 

Printing Office, 1902. 

 

Bureau of Ordnance.  Annual Report from the Naval Proving Ground, June 30, 1911. 

 

Bureau of Ordnance at the Secretary of the Navy. Annual Report for Naval Proving 

Ground pgs. 177, 182-183, 209, 216-217. Washington, DC: Washington Government 

Printing Office, 1912. 

 

Bureau of Ordnance at the Secretary of the Navy. Annual Report for Naval Proving 

Ground pgs. 101, 106, 175. Washington, DC: Washington Government Printing Office, 

1913. 

 

Bureau of Ordnance at the Secretary of the Navy. Annual Report for Naval Proving 

Ground pgs. 231, 241. Washington, DC: Washington Government Printing Office, 1914. 

 

Bureau of Ordnance at the Secretary of the Navy. Annual Report for Naval Proving 

Ground. Washington, DC: Washington Government Printing Office, 1917. 

 

Bureau of Ordnance at the Secretary of the Navy. Annual Report for Naval Proving 

Ground. Washington, DC: Washington Government Printing Office, 1918. 

 

Bureau of Ordnance at the Secretary of the Navy. Annual Report for Naval Proving 

Ground, pgs. 522-524. Washington, DC: Washington Government Printing Office, 1919. 

 

Bureau of Ordnance at the Secretary of the Navy. Annual Report for Naval Proving 

Ground, pgs. 635-637. Washington, DC: Washington Government Printing Office, 1920.  
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Correspondences 

 

Letter to the Chief of Bureau of Ordnance from Commanding Officer, January 30, 1946. 
 
Letter to the Bureau of Ordnance from Inspector of Ordnance in Charge. February 1, 
1911. 
  
Letter to the Bureau of Ordnance from Inspector of Ordnance in Charge. August 29, 
1917. 
 
Letter to the Bureau of Ordnance from Inspector of Ordnance in Charge. July 31, 1919. 
 
Letter to the Bureau of Ordnance from Inspector of Ordnance in Charge. July 31, 1920. 
 
Letter to the Bureau of Ordnance from Inspector of Ordnance in Charge.  January 15, 
1921. 
 
Letter to the Bureau of Ordnance from Inspector of Ordnance in Charge.  July 28, 1921. 
 
Letter to the Bureau of Ordnance from Inspector of Ordnance in Charge.  August 10, 
1922. 
 
 
Memos 

 
Request for Safety Range Boats, From Commanding Officer, October 14 1946.  
 
Wartime History of Ordnance Activities, From Commanding Office, January 30 1946.  
 
Recreational Fishing Memo, April 2 1997.  
 
Text for Marina Plaque, Diane Santiago, July 7 1989. 
 
Investigation Summary, May 1995. 
 
Hunting/Trapping Season and Harvest Limits for 2003-2004, 
IHDIVNAVSURFWARCEN Notice, 2004.  
 
 

Maps 

 
Plan Showing Naval Proving Ground, July 1 1913.  
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Naval Proving Ground, Indian Head Ranges, May 1916.  
 
Map of the Reservation Showing Improvements to June 1917,June 1917.  
 
Map of the Reservation, Indian Head Maryland, 1936.  
 
Map of the Reservation Completed as of May 30 1942, June 1942.  
 
Map of the Reservation Conditions as of June 30 1947, June 1947.  
 
Map of the Reservation Conditions as of “Unmarked”, Suspected 1952.  
 
Map of the Reservation Conditions as of 1952, October 1952.  
 
NSWCIH Stump Neck Annex Hunting Map 2002-2003, Produced by NAVSEA, 2002.  
 
Navy Range Survey Indian Head and Stump Neck.  
 
Proving Ground Map, Unknown Production Date.  
 
Explosives Hazard Encroachment Areas, Department of the Navy, Naval Facilities 

Engineering Command, Naval Ordnance Station, Indian Head, MD., October 10, 1971. 

 
 
Aerial Photos 
 
Aerial View Looking at Old Docks, 1967.  
 
Flyover of the Valley, 1-4. 
 
IHDIV, NSWC Main Installation (Naval Powder Factory), April 20, 1932, source 

unknown. 

 

IHDIV, NSWC Main Peninsula, August 29, 1961, Aerial Photographic Analysis Indian 

Head Naval Surface Warfare Center. 

 

The Valley Area (6 photographs), date unknown, source unknown. 
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IHDIV, NSWC Main Peninsula, April 10, 1987 Aerial Photographic Analysis Indian 

Head Naval Surface Warfare Center. 

 
 
Interviews 
 
Jeff Bossart, Indian Head – Natural resources, November 17 2003.  
 
Walter Carr, Indian Head – NG Plant, November 19, 2003.  
 
Bruce Dalton, Indian Head - Safety Department, November 25 2003.  
 
Kathy Frey, Indian Head – Well Data, November 18 2003.  
 
Frank James, Indian Head – Safety Department, November 21, 2003. 
 
Larry Kijek, Stump Neck- Safety Department, November 20, 2003.  
 
Wes Pero, Indian Head – Safety Department Head, November 17 2003.  
 
Diana Rose – Indian Head Environmental Department, Water Team Leader. November 18 2003. 
 
Lou Scalfari, Indian Head – Architect, November 21, 2003. 
 
Dave Stuart, Installation/Office:  Indian Head – PublicWorks/Utilities, November 17 2003.  
 
Ivan Tominack, Indian Head – Engineer, November 19 2003.  
 
 
Field Notes 
 
Field Notes from the Valley, 2003.  
 
Summery of Review of Historical Documents, March 7 2000.  
 
Gun Range Description, hand written.  
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 19, 2003  

 

Person Conducting the Interview/Title/Organization:  Rhonda Stone  

  

Person Being Interviewed/Title/Organization: Christina Adams – IHDIV-NSWC 

Public Affairs 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Interviewed to obtain general information.  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 

Records/Maps Available): 

Ms. Adams was not able to provide any additional information.  She suggested we 

contact Tara Landis of the Public Affairs Office. 



 
 
 
   

Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: October 29, 2003 

 

Person Conducting the Interview/Title/Organization: Shelly Kolb, Malcolm Pirnie 

 

Person Being Interviewed/Title/Organization:   Dave Bode, Safety Office, NSWC Indian 

Head 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):   

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

Mr. Bode was interviewed primarily for his knowledge of EOD calls at the Indian Head sites.  He 
was also questioned regarding any additional anecdotal information on the Indian Head sites and any 
knowledge (EOD calls or anecdotal) he may have had on the Stump Neck sites. 

FDR Skeet Range 
Mr. Bode had no information regarding this site. 

IED 

According to Mr. Bode this site was used as a training range.  The site contains a few areas where 
training was conducted using limited amounts of explosives.  He suggested speaking to Larry Kijack 
EOD (sp?) to obtain additional information. 

Single Base Propellant Grains Spill Area 
Mr. Bode stated that the site was a production site for single based propellant grains and that grain 
could still be found on the ground surface near the tracks. 

Safety Thermal Treatment Area 

According to Mr. Bode, this site was a test area and is located approximately 2000 feet up the 
peninsula from an active disposal area.  He stated that the site was active from 1963 to the early 



 
 
 
   

1990s and he believed the site is currently a RCRA site.  It was unclear if the site Mr. Bode was 
referring to was the “site”. 

Test Area 2 
Mr. Bode had no information regarding this site. 

Old Skeet ad Trap Range 
Mr. Bode had no information regarding this site. 

Marine Rifle Range 
Mr. Bode had no information regarding this site. 

Small Arms Range (pistol) 
Other than the fact that this range was closed in the mid 1990s, Mr. Bode had no information 
regarding this site. 

Rum Point Skeet Range 
Mr. Bode stated that this range was used for recreation (skeet and trap) only and was established by a 
Captain Nicholson in approximately 1990 and was used until 2002.   The range was used primarily 
by the Potomac River Gun Club and run by the installation’s Moral Welfare and Recreation  
division.  He was not aware of any EOD calls being made to the range.  He did not have information 
regarding the prior use of the property.  

Torpedo Burial Site  
Mr. Bode had no information regarding this site. 

Torpedo Casing Disposal Area 
Mr. Bode had no information regarding this site. 

Area 8 
Mr. Bode had no information regarding this site. 

Stump Neck Impact Area 
Mr. Bode had no information regarding this site. 

Old Demolition Area 
Mr. Bode had no information regarding this site. 

Air Blast Pond 
Mr. Bode had no information regarding this site. 

Igniter Area 
Mr. Bode had no information regarding this site. 

IOD Site 
Mr. Bode had no information regarding this site. 

The Valley 



 
 
 
   

Mr. Bode had no information regarding this site. 

Test Area 1 
Mr. Bode had no information regarding this site. 



 
 
 
   

Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 19, 2003  

 

Person Conducting the Interview/Title/Organization:  Hien Dinh and Grant Heslin 

  

Person Being Interviewed/Title/Organization: Jeff Bossart – IHDIV-NSWC 

Natural Resources  

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Interviewed to obtain information on hunting and natural resources 

at IHDIV – NSWC. 

  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 
• Has well locations, depth and water towers data (lines, valves – nothing on aquifer sizes, 
but which aquifer the wells pull from) 

• Kathy Frey has all maps or map files, and more info 

• Endangered species info/maps - will provide copies 

• Hunting maps – will send via email; ’91-‘96 Wild Turkey repopulation project at IH and 
SN… birds transplanted from Dahlgren, VA; population is now high enough to hunt. 

• Archeological Survey Reports can be obtained from John Stacy 

• New Marina built (upgraded) in 1994.  Started by extending the breakwater to protect 
boats.  If ordnance was found, they would cease work, but none was ever found.  They did 
find inert material further down between the dock and valley.  It was labeled ‘inert’, 
presumably by EOD, and used as a sort of Rip Rap on the banks of the river to prevent 
erosion. 



 
 
 
   

• This area between the dock and the Valley (See Hien’s Map) saw some action during the 
War of 1812.  Some canon balls suspected but unconfirmed.  History says artillery battery 
there – British had 8lb’ers, Americans had 4 – 6lb’ers.  

• Found inert mine casings while tilling 200’ from end of field (See Hien’s Map).  The 
casings were circular shaped and had been crushed/flattened. Inert mine casings were found 
at SN just north of the water tower, in the old firebreak. 

      • Says John Stacy has history of old marina – which has been there since 1890.   

• Valley used to be a freshwater wetland.  A pump house was also built in the 1890s, about 
the time the original marina was built – piping brought water from river, which was used for 
fire protection.  

• Jeff is the individual that identified the igniters found in the Igniter Area.  He described 
them as an “electric primer” or “an electrically primed rifle cartridge about .50 caliber 
sized”. The items were found in late ’96 or early ’97.  Hien has the location on the map 
where they were found.  Jeff says he grabbed a few and gave them to Bruce Dalton (IH 
Safety-Retired).  His said he believes Bruce had the moved to scrap storage container for 
flashing at the Burn Point.  

• Recreational information: Old area 8 pond stocked with Trout from ’95 – ’00; Tidal 
portion of Chicamuxen Creek never stocked, but it is heavily fished for large and small 
mouth bass, perch and trout.   
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 18, 2003 

 

Person Conducting the Interview/Title/Organization:  Rhonda Stone – Team Leader 

MPI  

  

Person Being Interviewed/Title/Organization:  Tom Cox, IHDIV-NSWC Director of 

Facilities.   

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Worked for Public Works for 16 ½ years. 

  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

o The flat area just south of Archer Ave and just east of Roach Road is the leach 
field for the sanitary sewer effluent for the Stump Neck Annex.  The use as a 
septic field was terminated in 2002.  This is the area suspected as an EOD Demo 
area. 

o The renovation of Bldg 62 occurred in approximately 1985 

o Tom Cox is not aware of any UXO Sweeps done in the Valley during the Marina 
Redevelopment. 

o ROINCC office would have specific records on the construction project during 
the Marina redevelopment, but they only keep the records 7 years. 

o Building numbers for the Sanitary Sewer Treatment Plant at the Valley would 
provide more information on the use after the gun proving. 
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o EOD Incidents at the Valley that he is aware of: 

o Several live 50-cal torc wrench rounds were discovered (casings only).  
An EOD Safety guy was paid to dispose of them.  The exact timeframe 
they were found isn’t known, but it was during the redevelopment. 

o During the Marina Redevelopment, live and inert ordnance was 
uncovered from the new breakwater and renovation to the extension of 
the existing breakwater. 

o The entire area wasn’t sweep for UXO because of the minimal amount 
found and “a bureaucratic reason”. 

o EOD left the main installation in 1998.  EOD TECHDIV started at the main 
installation in the mid-1940’s 

o Reportedly, EOD did not use any live ordnance at the main installation. 

o In approximately 1991 to 1995, Building 518 (storage facility for explosives) 
deflagrated.  This building is not located in any of the MRP site areas. 
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 25, 2003 (via telephone)  

 

Person Conducting the Interview/Title/Organization: Denise Tegtmeyer, Malcolm 

Pirnie, Inc. 

  

Person Being Interviewed/Title/Organization:  Bruce Dalton   

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):   Retired from Indian Head; Heidi Morgan recommended interview 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

Retired from Indian Head  
Worked in Safety Department for 15 years 
Worked at Indian Head for a total of 33 years 
Prior to Safety worked in facilities and CAD (cartridge activated devices) department 
Never worked in the EOD Department 

Remembered several EOD responses 
Responses included mis-placed ordnance 
Old shells dug-up, cannons near the old Proving Ground (The Valley) 
Every time they dug at the marina they would find something 

Old projectiles – none live 
Happened throughout the 1990s – about 4-6 times 
Projectiles were found on the riverbank –  

Upstream, between the marina and the EOD dock 
Items were inert 
Dahlgren was contacted 
 Mike Olup from Dahlgren would know more 

 Security once called EOD at Andrews (instead of Dahlgren) because Safety 
Department was not involved 
  Andrews only responded once 
  Security Office would have the details 
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 There were also finds at the old EOD training facility 
  Right of fence line after the golf course 
  50 caliber rounds 

Now the CIBIRF parking lot, rounds were uncovered while grading for the 
parking lot 

Happened about 4 years ago 
Explosive Arcs 

Dave Bode would have details he was the ESQD POC for the Safety Department 
 QD maps evolving continually 
 Changes of arcs not done as maps but as QD associated with building changes 

Burning grounds should be included in the explosive arcs and on maps if they 
 exist 

 Burning grounds are also on recent maps 
  Earlier burning grounds may be treated differently 
Burning Grounds 
 Only remembers the Safety Thermal and Strauss Avenue burning points 
 “Old Safety Burn Point” (Safety Thermal) was used to test and dispose of  
 special items  
  Highly dangerous, more sensitive or experimental items 
  CAD items – a tank served as a barricade for the CADS and the   
 CADs were heated in the tank until they exploded 

Also disposed of contaminated lab solvents and black powder at the Safety 
Thermal Burning Point 

 Strauss Ave. Burn Point replaced the Safety Thermal prior to 1968 
 Only heard stories of a burn point at the intersection of Strauss Ave & 
Caffee Road 

  Activities were not conducted here during his time at Indian Head 
  But it wouldn’t surprise him if this was a burning point 
 Old Burning Ground – at the corner of the Single Base area 
  Heard it was used as a disposal area 

Remains are present 
Not used during his time at Indian Head 

Not involved with disposal until he worked with the CAD production unit (about 68-70) 
then involved with oversight, procedures and safety with the Safety Department 
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 21, 2003  

 

Person Conducting the Interview/Title/Organization:  Rhonda Stone  

  

Person Being Interviewed/Title/Organization: Jim Dolph – Navy Historian 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Interviewed to obtain general information.  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 

Records/Maps Available): 

INDIAN HEAD – MAIN SIDE – RANGE NOTES 
 
EOD School – Underwater Ordnance School 
 
The Underwater Ordnance / Diving Division was located in Building 901 and  
had the responsibility of teaching all types of underwater ordnance, both foreign and 
domestic. It maintained two practical training areas, one on Stump Neck and one on the 
Main Side.  The Practical Training Area on the Main Side included and was located in 
the vicinity of Diving Locker Building 1444.  The Diving Locker was constructed in 
1968 and was 18’ by 60’. It provided an instructor’s office, classroom, workshop and 
compressor room. An “Inert Ordnance Underwater Minefield”, was placed offshore. It 
provided a practical training area in underwater ordnance disposal techniques in the 
Potomac River under realistic conditions. 
 
(References 2 & 4) 
 

“Potential”  New Range at EOD School 
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The Explosive Ordnance Disposal School Command Narrative for the year 1973 states 
that “ Two firing bunkers were built in the Practical Area of SD-I to allow students to 
actually live fire the cal.50 Dearmer and the Rocket Wrench without being transported 
to Stump Neck, a distance of 13 miles from the school proper”.  
 
(Reference 1) 
 
Safety Thermal Treatment Point 
 
Reference 5 provides a list of items being disposed of at the Pyrotechnics Burning point 
in 1978. 
 
 (Reference 5) 
 
Original Burning Grounds (Old Zinc Recovery Furnace Area) 
 
Prior to the construction of the Zinc Recovery Furnace, Test Well #16 is shown on, or 
adjacent to the site in 1919. The Zinc Recovery Furnace was erected on the site prior to 
World War II. The “Burning Cage” is not shown on the site on a 1952 station map, but, 
first appears on a station map dated 1954. 
 
(References 6 & 7) 
   
 
Pistol Range 
 
This range does not appear on maps prior to 1949 or after 1953.  It was most likely 
eliminated when Buildings 718 and 739 were erected in 1953. An undated aerial 
photograph of this area, post 1955, indicates that the area had been extensively cleared 
and graded, possibly built-up.   
 
(Reference 8) 
 

List of References  
 

1. Naval School, Explosive Ordnance Disposal, “Command Narrative”, Naval Ordnance 
Station, Indian Head, MD., year 1973 

 
2. Naval School, Explosive Ordnance Disposal, “Command Narrative”, Naval Ordnance 

Station, Indian Head, MD., year 1971 
 
3. Naval School, Explosive Ordnance Disposal, “Command Narrative”, Naval Ordnance 

Station, Indian Head, MD., year 1972 
 
4. Naval School, Explosive Ordnance Disposal, “Command Narrative”, Naval Ordnance 

Station, Indian Head, MD., year 1970 
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5. Memo with enclosure from 281A to OESO. Subject: Propellant/hazardous waste disposal 

capability; inventory of. Ref: (a) Memo OESO: ILT: PC, OESO: 28:78 6240 of 13 April 
1978. (3) Pyrotechnics Burning Point Disposing of enclosure. 29 September 1978. 
 

6. Plan , “United States Naval Powder Factory, Indian Head., Conditions as  of October  31, 
1952.”, Plan Number 15219 
 

7. Plan,  “Master Shore Station Development Plan”, Y&D Dwg 670,633., August 31, 1954 
 

8. Aerial Photograph, United States Naval Powder Factory, Indian Head, Maryland., 
(Undated) (Note: Post 1953 because it shows building that were constructed in 1953 or 
after.)  
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: June 27, 2003 

 

Person Conducting the Interview/Title/Organization: Denise Tegtmeyer, Malcolm 

Pirnie 

Heidi Morgan (Indian Head), Ray McManus (ECC), and Mike Baker (ECC) also in 

attendance 

  

Person Being Interviewed/Title/Organization:  Frank Ehrenreiht, retired Marine Corp 

EOD    

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Retired Marine Corp EOD that trained and worked at Stump Neck  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

• His life with the Marine Corp 
o Joined the MC at 17 in August of 1941 
o Went to Quantico 
o Served guard duty on Constitution Ave. in DC 
o Served on a carrier 
o Went to Lejeune 
o Left MC at end of war (after 1.5 years) 
o Back to MC in 1947 
o Went to Quantico for demolitions 
o Went to China (Singtown) 
o Returned from China in 1951 
o At Stump Neck 1951 

 EOC school after China 
 Part of last class that took deep sea diving 
 One of first graduating classes at Indian Head 
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o Retired in 1969 to work at Indian Head on gun systems 
 Gunfighter program (there’s a picture in “Powder and Propellant”) 
 Steve Mitchell worked with him 

• Transported explosives/fuses in his car to Wallups Island 
• Worked at Stump Neck after gun-fighter program 
• Worked a few years at Rum Point 
• Range 6 was the only active area 
• Training area near 6SN 

o Behind building on left 
o Former concrete bunker 

• Did work across from Range 3 
o X-ray training in building near Range 3 
o Practical Training Area 

 Left side of road 
 Used booby traps and stripped fuses 
 Old disassembly building (no RDX contamination per Heidi) 

• Bombs up to 5 pounds at Range 6 
• Roach Road 

o Didn’t use practical area (Area 8) 
o Didn’t train in area with pond because only the Navy used that area 
o EOD used Area 8 for booby traps before it moved (Heidi) 
o Also a booby trap area near Range 3 

 Used shape charges (C3) 
 C3 is an RDX based explosive 
 Vicinity of Range 3 is practical explosives area 

• One room wooden classroom 
• Rum Point 

o Ramp near water near former house 
o Using a backhoe – 500 pound bombs found near house 

• George Mason 
o 1812 War 
o Owned Rum Point 
o Ammo dump at end of point (Heidi) 

• Gill Bivens (in his 70s) 
o Worked for Frank 
o found wooden rudder off Rum Point 
o Civil war book shows rudder of this boat 
o 16 inch steel plates – one went through 

• only known pond was at Area 8 
• worked on water, but never fired into river 

o only frag from demo area went into water 
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 18, 2003  

 

Person Conducting the Interview/Title/Organization:  Hien Dinh and Grant Heslin 

  

Person Being Interviewed/Title/Organization: Kathy Frey – IHDIV-NSWC 

Environmental Department 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Interviewed to obtain well data.  

  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

 
• All wells tap into the Patapsco ground water aquifer for drinking water, EXCEPT well  #16a 
which taps into the Patuxent for steam to B Plant – it is also potable, but with a taste. Piping is 
too small so can’t be put in distribution system, otherwise, is another DW source. 
 
• Low silica wells, like those near Goddard Power Plant (#15, 17 and 18) – water doesn’t need to 

be treated, also used for drinking water. 
 
Available wells: 
• Indian Head:   #2, 2A, 7, 12, 15, 16A, 17, 18  
 
• Stump Neck:  #43 SN  1945; old, minimal output, iron problems; considering rehab or new 

well;   #2012 SN  1953 – newer well, but not optimal. 
 
Stump Neck Well  OPTIONS:  
  1) rehab both wells  use #2012 as Main, 43 as back-up 
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  2) Construct a New well   use #2012 as back-up, take 43 out of service 
  3) Use #2012 as main  construct a new smaller well as back-up 
 
• IH:  River water used for fire protection 
- Private well at Bullets Neck; tested quarterly; monthly if in use. 
 
• SN:  Well water used for fire protection 
- Private wells near Rum Point – Considered private due to population definitions (not enough 
people/not enough use per year).  The wells are tested quarterly; monthly if in use. 
 
Well system at IH – Upgrades to SCADA will be paid for by IH  
Well system at SN – New SCADA system paid for by MILCON P160 –> Groundwater Rule 
requires 7 sensors; updates Drinking Water systems and larger Reverse Osmosis system for river 
water treatment. 
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: October 16, 2003 

 

Person Conducting the Interview/Title/Organization: Hien Dinh, Malcolm Pirnie 

 

Person Being Interviewed/Title/Organization:  Jim Hersey, UXO Program Director, 

NAVEODTECHDIV 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  employee at Stump Neck since 1974 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

• Torpedo Casing Disposal Area 

o The location on map is incorrect.  It is NOT under the water tower but 
farther down Archer Avenue at the firebreak.   

o About 300 feet from Archer Avenue on the right hand side of the firebreak 
area (currently known as a Wildlife Area) heading toward the water. 

o In the mid to late 70s, used as magnetic training (mag. range) before Test 
Area 2 was established in the late 1970s 

o All items were inert, including empty cases of 60mm mortar, 81mm mortar, 
105mm projectile, 155mm projectile, MK81 (250 lbs bomb), and MK82 
(500 lbs Bomb).  During the initial set-up of the non-magnetic range, 
anomalies signatures indicated large items around the area where the 
torpedo casing were supposes to be located.   Without intrusive 
investigation, we cannot confirm this. 

o In the early 1981 or 1982, Natural Resources converted the firebreak into a 
wildlife sanctuary.  The area was disked (a method that turns and loosens the 
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soil with a series of discs) and planted with grass.  In the process, most, if 
not all, inert ordnance items were uncovered and thrown to the side. 

o Foreign ordnance may have been buried here also. 

 

• Test Area 2 

o Until 1978, this area was a pristine wooded area.  The Base needed a new 
and larger non-magnetic testing area.   

o No explosive testing was ever done; no shooting and no impacts have 
occurred at this site to the best of the interviewee’s recollection.  Only inert 
ordnance was used at this site. 

o Nickname “Magnetic Range”. 

o Two line shafts were constructed in the late 70s or early 80s.  Basically, inert 
ordnance items were lowered into the shaft and their magnetic signature 
would be measured by placing sensors at various distances from the center 
of the shaft. 

 

• Test Area 1 

o From the early 50s to late 60s, this was the site for the first shore-to-ship 
communication by bouncing the signals of the surface of the moon.  

o In the late 60 to early 70, AA&D (Advanced, Access and Disablement) 
trainings (such as booby traps, trip wires, etc.) were conducted at the site. 

o Shotgun primers might have been used to initiate the charge on blasting 
caps. 

o For the last decade, the site was use primarily as training area for various 
robotics testing. 

 

• Old Skeet and Trap Range 

o Range was established in the 50’s and closed in the mid 80’s. 

o Site open to military and civilian employee for recreation. 

o Potomac River Gun Club used this site until the mid 80’s then moved to the 
Rum Point Skeet Range. 

o Explosive Ordnance Disposal (EOD) personnel trained at this site. 
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o  Currently, the site is an open grass field that is mainly used as recreation 
and for robotics testing.  
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             Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 21, 2003  

 

Person Conducting the Interview/Title/Organization:  Grant Heslin and Hien Dinh 

  

Person Being Interviewed/Title/Organization: Frank James – IHDIV-NSWC Safety 

Department/EOD 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  to obtain general information.  

 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

 
Entered MC in ‘65 
EOD school in ‘74 
EOD school in ’81 – instructor 
Contractor with VSE for 2 years 
IH Safety from ’90- present 
 
• Dug up 50 pounders in vicinity of the Marina 2 years ago; near the boat dock at the end of the 
pier, left hand side.  Does not know the disposition, but suspects the items were classified as inert 
and then disposed of. 
 
• Captain Sieband (Retired) found empty projectile casing (12”) just off the road near #6 tee box 

on golf course. 
 
• 4” projectile near Bldg. #705 digging for new water line – Frank saw this – suspected inert – 

rotating band was missing, no tracer element 
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• Vicinity bldg. 3069 and 3090 – suspected dumping site for “empty” rocket motors  
 
• Bldg. #571: they used to hose down the bays at the extrusion plant; the shavings were hosed 

down on ground, single base propellant (NG) 
 
• Area 8 – “render safe” training conducted there; used to detonate squibs  
 
• EOD school – fired squibs and Mark 2 Impulse cartridges – stopped in ‘85 
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: November 17, 2003 

 

Person Conducting the Interview/Title/Organization: Denise Tegtmeyer, Malcolm 

Pirnie, Inc. 

  

Person Being Interviewed/Title/Organization:  Shawn Jorgensen – Indian Head 

Environmental Department 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Environmental information regarding Indian Head, specifically 

RCRA corrective permit 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 
Old Demo Area at Stump Neck 
 RCRA Corrective Action permit 
 Permit effective January 1990 – agreed to study 6 of the 24 sites identified 
 Information should be available in the administrative Record 
 VI Report indicated that sampling would be required 
 Permit required investigation 
  Work Plan was created and then the VI investigation was conducted 
 Reports was written in the late 1990s 
 The FFA (Federal Facility Agreement) recently put the sites into CERCLA  
Small Arms Range (Pistol) at Stump Neck 
 Building 731 –X-ray facility release spent fixer containing silver to ground 
 Site 5 – look for in the Administrative Record (93-94 timeframe) 

Removal action conducted to remove silver contaminated soil from X-ray 
facility; soil was buried at old borrow pit to right of pistol range 

  Filled pit with contaminated soil 
  Topped with a 18 inch clay layer, “do not disturb” tape, and 6 inch top soil 
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Identified in GIS as “silver contaminated soil area” 
All documented in a Removal Action report for Site 5 – July 1995 

A 1983 study identified 10 Stump Neck sites, RCRA Facility Assessment identified 24 
sites. 
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: November 19, 2003 

 

Person Conducting the Interview/Title/Organization: Shelly Kolb, Malcolm Pirnie 

 

Person Being Interviewed/Title/Organization:   

 Cee Cee Krawling – Base Security Division 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Cee Cee was interviewed to obtain information regarding EOD 

calls. 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 
Cee Cee stated that the EOD response records are kept for 2 years.  The records are kept in 
logbooks, which are arranged by date.  We would have to know the date of the response to 
get the information.  She was going to request the Chief’s permission for us to review the 
records.  Once she had permission she was going to have Theresa pull the records for us to 
review.  The records were not reviewed.   Ms. Krawling was contacted as a follow up to 
determine if it would be possible to still review the records, but Malcolm Pirnie was not able 
to speak with her. 
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: November 20, 2003 

 

Person Conducting the Interview/Title/Organization: Hien Dinh and Grant Heslin, 

Malcolm Pirnie 

 

Person Being Interviewed/Title/Organization:   

 Larry Kijek – Environmental/Safety 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Larry serves as the Division Head for Facilities, Environmental, 

Occupational Safety, and Explosive Safety; Attended EOD school in 

‘84Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 

Records/Maps Available): 

Also present: Dawn Cave ’98 – ‘03 
 
•The environmental offices built in ‘94 
 
• Ordnance response occurred on Friday 11/14– An underwater mine, a torpedo, and a bomb 

were discovered 50-75’ off shore during low tide.  The 1st responders are 99% sure the items 
are inert.  Fire department responded – more suspected along the shore from one end of SN to 
the other.  Most likely placed there for sonar training in the ‘70s and ‘80s 

 
• Mines or torpedoes found when breaking ground at building 2195 (Ask Disassembly for 

disposition of items) 
 
• Torpedoes (inert) used for land fill all along causeway 
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• 1000’s of fuzes and a few bombs were found in Chicamuxen Creek, reported by a kayaker, and 
easily observable during low tide.  Larry went to the sight and confirmed the siting. 

 
• Torpedo burial – “stream” is just seasonal standing water, and may even be the burial pit. 
 
• Beryllium burial ground near 2019 (Tool burial site) and Larry says he hears another is out on 

western portion of peninsula. 
 
• According to Dawn, there is an arsenic burial site at end of Range 6, across the street from a 

magazine near monitoring well. 
 
• Sampling data  monitoring well near the old steam-out facility has higher levels of Arsenic.  
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: October 16, 2003 

 

Person Conducting the Interview/Title/Organization: Hien Dinh, Malcolm Pirnie 

 

Person Being Interviewed/Title/Organization:  Chris Lopez, Equipment Specialist, 

Technical Support Branch, Research And Development Department, 

NAVEODTECHDIV 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Retired Air Force EOD, employee at Stump Neck since 2001 and 

avid hunter at Stump Neck and IHDIV. 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

• Stump Neck Impact Area 

o The area needs to extend well into the peninsula up to the Marine Rifle 
Range and expand outward to cover the entire Chicamuxan Wildlife 
Management Area.  Due to the increase in size, this area could overlap Air 
Blast Pond, Old Skeet and Trap Range, and Torpedo Burial Site. 

o Noticed many craters along the Chicamuxan Creek bank. 

o An aerial photo from the 50’s showed divots in the area that could be from 
impacts caused by gun testing from the Valley at Indian Head Division, 
NSWC. 

• Old Demo Range 

o In wooded areas, northwest of the hypervelocity building. 
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o Part of this area is within the blast exclusion zone radius of Range 2 
(hypervelocity area).  This range is currently active and has a capability to 
detonate up to 5 lbs of NEW (net explosive weight).   

o There is a large water tank located at this site.  This tank could be used for 
underwater testing.  The time period of use was not known. 

o There is an active range farther west from the site- Range 3.  Range 3 has a 
capability to detonate up to 20 lbs NEW on surface and op to 60 lbs NEW 
for subsurface.  The fragment exclusion zone for Range 3 will extend into 
this site.    

 

• IOD and IED areas 

o See Earl Scroggins interview summary. 

• Hunting at Stump Neck and Indian Head Division 

o No hunting along the Valley at Indian Head.  However, beyond Aroma 
Drive to Cliff Top Road, hunting is allowed in the area, but only for 1 or 2 
Saturdays a year.  Only accomplished hunters (civilian and Navy personnel) 
that have proven to be reliable are allowed to hunt in this area.  Special 
permission is required to hunt in this area.  The hunt is usually to control the 
deer population. 

o Special hunting areas also include: Areas behind the sewer treatment plan, 
behind the hospital, along the golf course, and behind the training area. 

o Archery is allowed from mid-September to the end of the year. 

o Shotguns and muzzleloaders are allowed on Saturdays during respective 
seasons (see Andy Pedersen Interview summary.)  The hunting area for 
these types is designated by “F##” on the hunting maps.  These markers can 
be found on stakes or stamped to designate the areas. 

o A number followed by a letter (ex. 15A)  on the hunting maps indicates 
hunting zones.  Prior to hunting, the hunter must get a permit to hunt on base 
and the permit is only for one designated hunting zone.  If the hunter wants 
to hunt in another zone, he/she must exit the zone and report to the base and 
get a permit for the other zone.  This is a safety precaution to protect the 
hunter and for the base to determine where the hunter is located. 

o “WB##” is designated as waterfowl hunting areas. 
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: November 18, 2003 

 

Person Conducting the Interview/Title/Organization: Shelly Kolb, Malcolm Pirnie 

 

Person Being Interviewed/Title/Organization:   

 Elaine Magdinec – Environmental Engineer 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Elaine is the person who completed the Navy Range Inventory. 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 
Elaine was interviewed to gain a better understanding of why Test Area #2 was entered into 
the inventory.  The miscellaneous portion of the inventory sheets for Test Area #2 indicated 
that a site survey revealed that this area might have been used for ordnance testing and/or 
training in the past.  The inventory sheets indicated that this site was identified through a 
historical search. Very little is known about this possible site. This site may have been used 
for ordnance testing and/or training.  

Elaine stated that the majority of the information she used, for the inventory, was from the 
IR program.  She suggested speaking to Shawn Jorgensen regarding the historical search.  
She also suggested speaking to Jack Meyers, who worked at Tech Div and added sites to the 
survey at the last minute. 

Additionally, Ms. Magdinec was interviewed to obtain general information on all of the 
sites included in the Navy Range Inventory.  She provided us with the folder she had that 
contained all of the information used to complete the Navy Range Inventory.  All relevant 
documents from this folder were copied.  In general, the data used to complete the Navy 
range Inventory was obtained from the IR Program. 
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Ms. Magdinec stated that the Torpedo Casing Disposal area was identified by Jack Meyers.  
Jack reportedly told Ms. Magdinec that the Torpedo Casing Disposal Site was a place used 
for discarding old parts and that no live torpedoes were discarded in this area (to the best of 
his knowledge) 
 
FDR Skeet Range 

o The Commanding Officer of the installation identified this range during the 
Inventory process.  The commanding officer was reportedly informed that a 
range was missed by Mr. Kenny Grimes.  Upon interview with Kenny 
Grimes, he stated that Joe Cooper was the person who informed him of a 
range near the picnic area.   
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: September 25, 2003 

 

Person Conducting the Interview/Title/Organization: Jen Buckels, Malcolm Pirnie 

 

Person Being Interviewed/Title/Organization:  Jack Meyers, Retired Employee, IHDIV 

NSWC 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Previous employee at Indian Head 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

• Torpedo Casing Disposal Area 

o Located approximately 100 feet north of Archer Avenue 

o Overlaps the cleared, Wildlife Refuge area 

o Torpedo Casings buried off to the left of the cleared area close to the woods 

o Best estimate is that Torpedo Casings were buried during the 1950s; length 
of time casings were buried here is unknown 

o Torpedo Casings would all be inert; nothing else buried with the casings 

o Casings approximately 18-30 inches in length 

o Depth of burial or density of casings in the area is unknown 

o Did not see any activities there himself but heard about the site from 
someone else; does not recall that person’s name 
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o Recommended speaking with Jeff Bossart from Natural Resources Indian 
Head Environment to find out when the Wildlife Refuge area was 
established 

 



 
 
 
   

  34 
 

Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: June 26, 2003 

 

Person Conducting the Interview/Title/Organization: Denise Tegtmeyer, Malcolm 

Pirnie 

Heidi Morgan (Indian Head), Ray McManus (ECC), and Mike Baker (ECC) also in 

attendance 

  

Person Being Interviewed/Title/Organization: Gordon Miller, retired Marine Corp EOD    

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Retired Marine Corp EOD that trained and worked at Stump Neck  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

• Landmarks and roads at Stump Neck have changed over the years, so he may not be 
familiar with locations on our map 
• He is the oldest living EOD Marine (since deceased) 
• From American University – 1943 
• Had to qualify at school as a hard-hat-diver 
• No firing at Indian Head because of explosives present 

o Burn area on Mattawoman Creek – about 10 acres 
o Burned small amounts of propellants 

• Marines on horseback were security forces at base 
• Boondocks swamp area 
• School at Stump Neck 

o Classrooms at demo point – current Range 6 
 Fired from hill 
 Culvert was safety area 
 Had bullet proof glass 

• Pond (sounds like Air Blast Pond or current Area 8) 
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o Navy trained for sea ordnance 
 Mine and torpedo simulator work 

o About 6 feet deep and one-acre 
o There was a sandy/clay pit 

 Possible the pit we saw in the woods on site walk 
 Dan Hains also saw the pit in the woods 

o Torpedoes used as training aids 
• Point was used for demo (probably current Range 6) 

o Once destroyed pyrotechnics 
o Used as a look-out to the Potomac for ships 
o Frags would fall into the river and the swamp area around point 
o Never exploded ’big bombs’ in this area 
o 1 to 1.5 pound blocks of TNT, propellant, and pyrotechnics were used 

• Other areas worked with inert items 
o Some with shape charges 
o M80 and booby traps used 

• Explosives work at ponds (current Area 8) 
o Included wooded areas 
o Had to ID ordnance and render-safe 
o Two to three problems/procedures per day 

 Examples/testing 
o Classroom right next to pond (in woods) 

 Pond by building 60SN (building still has heater for when used as 
classroom) 

o Would drag torpedoes into pond 
o Line mine area near pond 

 Inert landmines setup for render-safe procedures 
 Mines were along road 
 Navy ordnance and Navy EOD mine and torpedo divisions 

• Gordy’s years at Indian Head 
o Went to Paris Island in 1942 
o Went to school in 1943 
o From school to Lejeune, NC to Hawaii, then to the war 
o Out of marines in 1946 but joined reserves 
o 1950 called back for Korea 

 Took refresher course at Indian Head 
 Took additional refreshers in 54, 55, and 56 

o Spent 6 years as an instructor (68, 58, 52, 60) 
o All items used at Indian Head (Stump Neck) were inert 
o At return in 1950, installation was unchanged except new fence at Stump 

Neck and no horse patrols 
o Stump Neck had a barracks area and chow hall 
o Retired in 1970 

• Civil War ordnance 
o Trench positions 
o Cannon positions along river 
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o Frequently found stashes of cannons at point 
• 3 and 7 inch guns fired from golf course to Stump Neck 

o From point behind golf course 
o Firing down river 

• Never found projectiles at Stump Neck 
• Accident at demo point 

o Hang fire 
o 6 dead and many wounded 

• No stories of burial or improper disposal 
• In the mid1960s the nitro plant blew 

o Two fatalities at NG plant 
• 1959 magazine explosion 
• Small wooden buildings throughout stump Neck were used as classrooms 
• Marine Rifle Range 

o Also used pistols 
o Pistols fired into river 
o Range paralleled river 
o Embankment behind targets probably hump at tree line) 

• Commander and public (by invitation) used skeet range 
o Fired over water 
o Shot skeet here after he retired 
o ‘Modern’ skeet and trap set-up 

• Entire area along road to point (at Stump Neck) was wooded, only a few fields 
• First place to use radioactive slugs 

o X-ray ordnance for type 
• Diving done from dock at Stump Neck 

 



 
 
 
   

  37 
 

Interview Record 
Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 17, 2003 

 

Person Conducting the Interview/Title/Organization: Shelly Kolb, Denise Tegtmeyer & 

Rhonda Stone; Malcolm Pirnie 

 

Person Being Interviewed/Title/Organization:  Heidi Morgan, Environmental Office, 

NSWC Indian Head 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  POC at Indian Head 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

• Torpedo Casing Disposal Area 

o A former employee of SN (Jack Meyers) told Ms. Morgan that metal debris 
was supposedly buried in the left side of the wildlife field.  Also, Jeff 
Bossart said he saw stuff at the end of the wildlife field.   

o The map in the Draft IAS identifies the location of this site. 

• Test Area 2 

o No explosive testing was ever done; no shooting and no impacts have 
occurred at this site to the best of the interviewee’s recollection.  Only inert 
ordnance was used at this site. 

• Test Area 1 

o In the late 60 to early 70, AA&D (Advanced, Access and Disablement) 
trainings (such as booby traps, trip wires, etc.) were conducted at the site. 

o SN currently using the facilities for testing 
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• Old Skeet and Trap Range 

o See Range Survey for specifics  

• Battle Range Firing 

o See Range Survey for specifics 

• IOD Site 

o The range area has been graded and renovated. 

o Something occurred in the field between the IOD site and Bldg 69SN 

o Red flags were posted along the northern and western boundaries of the 
Advanced IED Area that stated “active explosive operations in progress”.   

 
o Reportedly, during nearby groundwater sampling in 1997-1998, Ms. 

Morgan heard “fire in the hole” followed by loud explosions.  This further 
confirms the use of this area by the EOD School for training activities. 

 
• Area 8 

o Check with Shawn Jorgensen 

o The RFI/VI map should show where water and air shots were performed. 

• Water Impact Areas 

o Jim Dolph should have additional information.   

o Memo to the US Coast Guard to shut down traffic on the Potomac for 3 
days for under water firing/testing.  Memo does not indicate where in the 
Potomac but it was apparently a one-time event.  Traffic was shut down 
from the Chapman’s Point to the mouth of Mattawoman Creek.   

o Also, may contain ordnance fly-out for the Large Motor Test Facility.  
Check Elaine’s notes for spill report. 

• FDR Skeet Range 

o EPIC study may be helpful.  It may show when the surrounding area by the 
magazines was cleared. 

o The Technical Library may have pictures of FDR picnicking.  The stone 
icehouse that is still at the site may be in the pictures. 

• Igniter Area 
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o Jeff Bossart is the key resource for this site.  While canoeing on the 
Mattawomen Creek during the late 1980’s, he observed what he perceived 
as igniters during low low tide.     

• The Valley 

o They fired into butts at The Valley.   Pictures should be available at the 
Technical Library.  An Anniversary brochure should contain the pictures. 

o Jeff Bossart should know the marina history. 

o Bruce Dalton & Dave Bode may know about UXO responses at the Valley.  
Reportedly there was one at the marina and two near the housing area on the 
hill.  Dahlgren EOD was responsible. 

o Dave Stewart (Public Works/waterline & sewer repair) may know if 
ordnance was encountered during the waterline repair/construction activities 
in the Valley. 

o 2 EOD Incidents have occurred in this area.  Check with Dahlgren EOD. 

o Building 48 was constructed in 1900. 

• Burning Grounds 

o Walter Carr and Art Mayer may have info.  They may be able to compare 
the production time vs. the proposed burning times. 

o Ivan Tominack mentioned an old burning ground near the Pilot Plant.  This 
area may have eroded into the river by now. 

o Dave Bode should have old maps with the explosives arcs.  This could help 
determine where burning could have taken place safely. 

o Single Base Propellant Grains Spill Area is adjacent to the Original Burning 
Ground.  The IAS Report indicated that cans of single base were burned 
here.  In IR Program as Site 28.  This site closed in the 1940s. 

o Thought Safety Thermal Treatment Point opened in the 1960s. 

o The gap between the 1940 and 1960s may be the time the NG Slums area 
was used or the site by the Pilot Plant. 

o The Strauss Avenue Thermal Treatment Point is now active.   

o Jim Dolph may have information on additional burning points. 

• Old Demo Range 

o Site is identified on the Draft IAS map. 
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o The location of the site needs to be refined during the PA process.   

o Jim Dolph should have additional information. 

• Stump Neck Impact Area 

o Jon Stacy has a map of the Valley firing.  Shows that from causeway west 
was in the firing fan. 

o Check with Jack Myers regarding UXO findings. 

o Aerial photos are useful in determining the potential impact area. 

• There is a potential demo area on Archer Ave and Roach Road.  The area was 
disturbed to install the new sewer lines.   

• Specific questions asked during the interview with answers  

o RCRA permits information - Pertaining the RCRA Part B permit for the Old 
Demolition Site, - it did have one back in 1991, however the Navy filed a 
RFI/VI Work Plan with EPA and the state to get the regulatory status of the 
site changed to CERCLA.  This supposedly began to happen in 1998.  We 
need to confirm that this transition occurred.    

o Updates to development since 1990 Master Plan.  Data indicates that 
development has taken place since 1990, for example, MILCON Code 45 
Building, has any other development taken place since 1990?   

o Database information on buildings 2156, 1SN, and 2SN.  These were not 
included on the original list because the range has expanded.   

o Confirm the following regarding the IOD Site:  Information in the 
administrative record indicated that the bunker has/had two manhole like 
openings in the roof.  These openings, along with the bunker interior, were 
supposedly filled with concrete.  Photos collected during the site walk do not 
support this report.  Need to confirm that the bunker was filled in.   

o Need to confirm dates of use for the Old Demolition Range?  Current data 
from FFI/VI says it was used from 1962 until Range 3.   

Please provide additional photos of the Small Arms Range  Photos were provided. 
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 17, 2003 

 

Person Conducting the Interview/Title/Organization: Denise Tegtmeyer, Rhonda 

Stone, and Shelly Kolb; Malcolm Pirnie, Inc. 

  

Person Being Interviewed/Title/Organization:  Jeff Morris - RPM 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Institutional Knowledge of Indian Head 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 
Suggests referencing “History by Bart” in PAs 
Will provide a link to a history website about Stump Neck (link we have is inactive) 
Site list 
 22 sites are on list 
 Additional sites 
  Amend trip report (include comments on previous version) 
  Possible demo site at Stump Neck 
  Possible rifle range at Stump Neck 
  Possible pistol range at Indian Head 
  Possible burning ground at Indian Head 
  Need to submit an additional set of CSMs with the new and missing sites 
  Need to return with GPS if sites are added 
Areas of the sites should be refined on the maps 
 Discuss the change in the PA 
 Areas on maps we were given are estimates – they are counting on us to refine  
Goal of the PA is to combine all old reports into one document, including sampling 
data.
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: November 18, 2003 

 

Person Conducting the Interview/Title/Organization: Denise Tegtmeyer & Doug 

Sawyers, Malcolm Pirnie, Inc. 

  

Person Being Interviewed/Title/Organization:  William Penn 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Retired from Indian Head, formerly of IED 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 
Retired in 1977 then worked for the State Department 
Ran the Improvised Explosives Devices (IED) Department from about 1973 to 1975 
 Required to teach how MEC could be improvised 
 Mostly training, testing was typically done at Tech Center 
 Training was done outside (non-frag producing) 
Improvised showed the law enforcement community how to disarm 
 Expanded course with knowledge from overseas 
  Foreign explosives 
  Based on activities overseas – terrorism, etc. 
Training 

New ordnance was sent to Tech Center then sent to be tested if it was to be used 
by the Navy 

 Training was confined to space and range limitations 
  4 pound of TNT or equivalent, including fragment producing 
  Letters, parcels, pipe bombs, etc. with chlorate and thorates 

 Training was to practice render safe procedures and if it was done 
incorrectly a small charge would go off 

 The stripping bunker (defusing) was not used by his group 
 Practical exercise sites 
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  Used to model bombs, etc. in a car, building, etc. 
  Car carcasses and structures used to model real life situations 
  TNT, etc. would explode if EOD Tech. failed the exercise 
Chemicals used 
 Metallic sodium 

 Potassium chlorate – used this the most because both explosive and incendiary 
(and because the opposition used it too) 
ANFO-ammonia nitrol fuel oil – also used this frequently because both explosive 
and incendiary (and because the opposition used it too) 

 Sulfuric acid 
 Nitric acid 

Permanganate 
Sodium peroxide 
Magnesium powder 
Aluminum powder 
Iron oxide 
HTH – potassium hyperchlorate 

 Red phosphorus – used very little because too dangerous 
Industrial / Household products used 
 Brake fluid 

Kitchen cleaners 
Explosives used 
 Electric and non-electric blasting caps 
 DETA sheet – rubber like explosive 
 Military (no NG) and civilian (has NG) dynamite (no NG by itself) 
 C4, C3, TNT, black and smokeless powder 

 Made some black powder using sulfur, charcoal, salt pectin 
 Astro-pac – binary liquid explosive 
 Tie fuse 
 Cord and caps 
 No white phosphorus because not used by opposition 
 Also used military thermite and thermate 
No burying, burning, or disposal on-site 
Gravel area was used for demonstration 
Also worked at the Indian Head Tech center 
 Staff sergeant from 78-79 
 Published render safe procedures 
Taught at Indian Head classroom in 72/73  
 Taught grenades 
Took EOD basic course in 1960 and also took the refreshers at Indian Head with 
Marines 
If large quantities were to be disposed, they would be taken to the point (range 6) for 
disposal 
 This never occurred during his time at the site 
 All explosives were consumed on-site 
Doesn’t recall any UXO findings at Stump Neck 
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Pits were used around the building 
 About 15-20 feet from the building 
 About one meter deep 
 Half dozen or so pits used 
Area 8 
 Underwater munitions 
 May have tested other munitions, but mostly underwater munitions 
 Unknown if any disposal occurred here 
 Used by Navy, not Marines 
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: September 25, 2003 

 

Person Conducting the Interview/Title/Organization: Hien Dinh, Malcolm Pirnie 

 

Person Being Interviewed/Title/Organization:  Andy Pedersen, Senior Engineer, 

NAVEODTECHDIV 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  employee at Stump Neck and avid hunter at Stump Neck and Indian 

Head Main Side. 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

• Deer and waterfowl season is September 15 to January 31 

• Turkey season is mid-April to mid-May 

• Hunting is allowed most days of the week 

o Not during work hours 

o Weekends are most popular 

o See attached schedule 

• Torpedo Casing Disposal Area 

o At the end of the Wildlife Area, at the water inert buried ordnance 

o Buried in the mid to late 70s 

o Area near water also used as magnetic training (mag. range) before Test 
Area 2 was established in the late 1970s 
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 19, 2003  

 

Person Conducting the Interview/Title/Organization:  Rhonda Stone, Team Leader-MPI 

  

Person Being Interviewed/Title/Organization: Allison Poe – IHDIV-NSWC GIS 

Specialist  

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Interviewed to obtain GIS files for the installation 

  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 
The following GIS files were obtained from Ms. Poe: 

o Updated IRP Map 
o Utility layers for both Stump Neck and the Main Installation 
o Endangered species information 
o Potable wells located on Stump Neck and the Main Installation 
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: October 1, 2003 

 

Person Conducting the Interview/Title/Organization: Denise Tegtmeyer, Malcolm 

Pirnie 

 

Person Being Interviewed/Title/Organization:  Ben Redman, CH2Mhill, Vice President 

for OE, Oakridge, TN   865-483-9032  x535 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Retired Marine Captain, history about Test Area 1  Division Head of 

IED and IND (improvised nuclear device) and refresher division and chemical 

division training 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

Test Area 1 
• Impact area in early 1900s 

o From Mainside 
o Encompassed most of Stump Neck 
o Impacts/craters near Area 8 

• Training 
o As part of IED 
o IND is now AAD – Advanced Access and Disablement 
o Started in 1982 through 85 or after 
o Filled with water for diving 

 Explosives testing 
 Effects of water charges 

o Set-up for IED training 
 IED wired to explosives 50 feet away  
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 ¼ pound charge of TNT (likely suspended) 
 set-off monitoring charge 
 similar to IND program 
 no radionuclides or contamination 

• Buildings on site were used to operate antennas and cranes 
o Moved to focus point in dish with cranes 
o Like in the James Bond movie 

• Satellite system 
o Three antenna sites on Potomac River in 1950s – including one at Stump Neck 

• William Penn (who lives in Waldorf) may have more information 
 
Stump Neck 
• IED once used almost all of Stump Neck 
• Indian Head had the right of domain, condemnation by emanate domain because of UXO 
hazards 
 
OK, to follow-up with additional questions 
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 18, 2003 (via telephone)  

 

Person Conducting the Interview/Title/Organization: Denise Tegtmeyer & Doug 

Sawyers, Malcolm Pirnie, Inc. 

  

Person Being Interviewed/Title/Organization:  Diana Rose – Indian Head 

Environmental Department, Water Team Leader at base since 1988 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Identified as person to answer water discharge permit 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 
Heard of small ponds at Stump Neck that were filled with water for testing by EOD 
techs 
 About 5 years ago, but ponds were always there 
 General area of Stump Neck Impact Area 
 Ponds may still be there 
 Carey Yates (now in R&D) would have more information 
The Valley 
 Sewer discharge runs underground along the Valley and discharges to the 
Potomac River 
 Sewage Treatment Plant is nearby
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 21, 2003  

 

Person Conducting the Interview/Title/Organization:  Grant Heslin 

  

Person Being Interviewed/Title/Organization: Lou Scalafari – IHDIV-NSWC 

Retired Architect 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Interviewed to obtain general information.  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 

Records/Maps Available): 

 

•  Initially project engineer; ’85 Demolitions Coordinator; ’89 – Architect: Master Planning – 
Co-wrote IH individual master plan. 

 
• Were Pre-development UXO sweeps done routinely?   Yes, but cursory 
 UXO responses?  None that he knows of. 
 
• Future development plans?  Knows of no changes or updates to last published Master Plan.  

Individual Installation MPs no longer done… only on a regional basis now. 
 Speak to Bill Fini for more information on Planning 
 
• Archeological Study along railroad? 
 In general archeological study done annually 
 
• Single Base Repellant Grain Spill? Doesn’t know much about the incident but is sure that there 

are still grains in bldg. 453 on and around the loading dock.  Most of the old propellant 
manufacturing buildings still have chemical debris scattered about.  
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• While he was in service, all buildings identified for demolition were cleaned-up per Indian 
Head SOP. 
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: October 16, 2003 

 

Person Conducting the Interview/Title/Organization: Hien Dinh, Malcolm Pirnie 

 

Person Being Interviewed/Title/Organization:  Earl Scroggins, Technical Support 

Branch Head, Research And Development Department, NAVEODTECHDIV 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Former Air Force EOD, employee at Stump Neck since 1981 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

• Torpedo Casing Disposal Area 

o See Mr. Jim Hersey Interview sheet. 

 

• Air Blast Pond 

o Used in the 60’s and early 70’s   

o Ordnance type unknown 

o Drop tests in pond – ordnance was suspended by steel wire between 2 metal 
towers and dropped from different heights. 

o Currently, the site is closed and the base has no future plan for the site. 

 

• IOD and IED areas 
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o Never heard of inert ordnance devices (IOD), when you take an ordnance 
items and modify it become an Improvised Explosive Devices (IED). 

o The two areas should really be one site because the EOD school has used the 
entire area for ID training throughout the wooded areas. 

o In the IOD area, Bldg 7NS, Old Ordnance building, was a booby trap IED 
training building. 

o Also called Air Practical Area – the school used raw TNT (1/4 lb to ½ lb) 
and detonator cord was also used.  This area was used between 1967 and 
1970. 

o This area also used as Old De-armer Range and Rocket Area just of Parker 
Road. 

o Site also called Place Munitions and Testing Area.  The instructor from the 
EOD School would wire a ¼ lbs of TNT to a test item some distance away.  
If the student did not follow the proper procedures to disarm the test item, 
the TNT would go off and this alerted everyone that the student made a life 
threatening mistake. 

o Currently, the area is not being used.  The area has not been used since the 
EOD School moved to Eglin Air Force Base (AFB) in 1995.  

 

• Old Skeet and Trap Range 

o Use to go there and shoot in the early 80’s. 

o Used mostly small arms and shotgun. 

o There used to be targets along the shoreline and in the river.  

 

• Area 8 

o Need to be bigger in size than what is illustrated on the map. 

o The area used from the 1960’s to 1995 when the EOD School moved to 
Eglin AFB. 

o This site is strictly used for underwater ordnance training, such as torpedoes 
and underwater mines 

o Used ¼ to ½ lbs of raw TNT for testing 

o Detonator cord and electric blasting caps were also used. 
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o Only EOD were allowed 

o There is a pond at this site.  The pond was used for diving training. 

 

• Test Area 1 

o IND (Improvised Nuclear Device) Training from 1985 to 1987. 

o All training items were inert.  No energetic materials (uranium or 
plutonium). 

o No idea of any ordnance training after the moon relay station closed. 

 

• Small Arms Range (Pistol) 

o Shut down due to lead contamination 

o Silver contamination was dumped here and piled into little berms. 

o Smallwood State Park is located behind the slope where the targets were 
located.  There was a potential that people and wildlife could be threatened 
in the line of fire. 

o The site needs to be bigger than what the map depicted. 

 

• Rum Point Skeet Range 

o Current scale from the map needs to be scaled back. 

o The range should only extended to the border of Rum Point Road. 
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: November 20, 2003 

 

Person Conducting the Interview/Title/Organization: Rhonda Stone & Denise 

Tegtmeyer, Malcolm Pirnie, Inc. 

  

Person Being Interviewed/Title/Organization: Jonathan Stacey, Cultural Resources, 

Indian Head 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.): Cultural Resources POC  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

• All of Stump Neck was searched for cultural resources.  The August 1996 report 
“Phase I Cultural Resources Survey of Stump Neck Annex and Supplemental 
Architectural Investigations, Indian Head NSWC, Charles County, Maryland” presents 
the results.  The maps show where the shovel tests were done and the items that were 
found. 

• Development at the marina 

o More information may be available from the pipe-laying project. 

o The drawings in the ‘Vault’ can be checked to verify construction of the 
buildings within The Valley.  The text on the drawings may also be useful. 

o Fill was used in the marina area. 

o Should be able to assume there was nothing at The Valley prior to its 
construction other than fishing shacks on a pier. 

o The railroad may just be buried instead of formally removed. 
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o No remnants of past structures were found during the redevelopment. 

• IED area is included in an in-progress base wide ecological assessment.  Generally 
regarding the consolidation of buildings. 

• It was proposed that the IOD area would go to the Marines for IED work, however 
it is in the bald eagle habitat. 

• The Rum Point Skeet Range is also in the bald eagle habitat. 

• The Rum Point Skeet Range may be used by EOD in the future. 

• The original PAs that OESO has would identify who first put the sites on the map. 

• FDR Skeet Range is on a 1942 map.  It shows three buildings including the 
outhouse, high & low buildings.  The outhouse is still present at the site.  It also shows 
the stone building, piers, and dock. The stone building remaining in the area of the FDR 
Skeet Range was most likely associated with the docks and recreation area. 

• The 1952 map shows the FDR Skeet Range Buildings too.  It also show the 
magazines constructed near the proposed location of the NG Slums. 

• The 1963 map shows the same information as the 1952 map. 

• A 1966 map shows explosive arcs. No arcs are shown in the area of the NG Slums. 
Older maps may be available in the ‘vault.’ 

• Refer to copies of historic maps for complete details.  Sites included in the maps 
include NG Slums, FDR Skeet Range, Safety Thermal Treatment Point, Single Base 
Propellant Grains Spill Area, and The Valley. 

Site Specific Questions asked: 

• Since the Master Plan for IH is dated 1990 what are the current future use plans for:  
o IED Site – Being consolidated and size decreased.  TECHDIV is the tenant, 

so they would know. 
o IOD Site – Was going to be given to the Marines for training, but it wasn’t 

because of the Eagle Habitat. 
o The installation is currently in the process of doing a basewide EA to review 

all processing and develop the future plans for all of the sites.
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 18, 2003  

 

Person Conducting the Interview/Title/Organization:  Hien Dinh and Grant Heslin 

  

Person Being Interviewed/Title/Organization: Dave Stewart – IHDIV-NSWC 

Public Works/Utilities 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Interviewed to obtain general information.  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 

Records/Maps Available): 

• Knew of EOD response, projectile discovered near south west corner of Bldg #54 – General 
Storehouse; he estimates sometime in 1999.  (Wes Pero says 10/02) 

  
• Knew of other EOD response at bldg #705 – a projectile was discovered that was later 

accidentally detonated, and a man lost his leg. 
 
• He remembers hearing that in vicinity of bldg #900, as his crew was preparing to build a new 

parking lot; some ordnance was dug up.  This was never confirmed by another source, but 
Dave says he’s pretty sure that something was found.  In any case, he suspects they were just 
training aides or duds.  He called a coworker, Michael Swann, who stopped by and after 
looking, he also identified the parking lot at bldg #900 as a location where he thought some 
“duds” were found. 

 
• Dave suggested talking to Frank James and Jim Humphries (sp?)  
 
• Told us that Allison Poe could provide the GIS layers with all the utilities information. 
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• He knew of a single base propellant spill that occurred near the RR tracks when a train 

car flipped and dumped its load.   
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: June 26, 2003 

 

Person Conducting the Interview/Title/Organization: Denise Tegtmeyer, 

Malcolm Pirnie 

 

Person Being Interviewed/Title/Organization:   

 Robert Wiley – Quality Control Manager, ECC 

 Dan Hains – UXO Safety, Malcolm Pirnie 

 Ray McManus – UXO Technician & UXO Safety, ECC 

 Michael Baker – UXO Safety, ECC 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, 

Previous History, etc.):  Retired EOD Technicians who worked and/or 

trained at Stump Neck 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

• Bob Wiley 
o EOD School in 1971 
o Retired EOD Technician 
o 20 years in the Army 
o 7 years with ECC 

• Dan Hains 
o School in 76-77 
o Three years at Stump Neck as CWO3  (1990-1993) 
o Retired Navy (CWO4) after 19 years 

• Ray McManus 
o School in 62, plus yearly refreshers 



Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 19, 2003  

 

Person Conducting the Interview/Title/Organization:  Rhonda Stone  

  

Person Being Interviewed/Title/Organization: Christina Adams – IHDIV-NSWC 

Public Affairs 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Interviewed to obtain general information.  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 

Records/Maps Available): 

Ms. Adams was not able to provide any additional information.  She suggested we 

contact Tara Landis of the Public Affairs Office. 



 
 
 
   

Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: October 29, 2003 

 

Person Conducting the Interview/Title/Organization: Shelly Kolb, Malcolm Pirnie 

 

Person Being Interviewed/Title/Organization:   Dave Bode, Safety Office, NSWC Indian 

Head 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):   

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

Mr. Bode was interviewed primarily for his knowledge of EOD calls at the Indian Head sites.  He 
was also questioned regarding any additional anecdotal information on the Indian Head sites and any 
knowledge (EOD calls or anecdotal) he may have had on the Stump Neck sites. 

FDR Skeet Range 
Mr. Bode had no information regarding this site. 

IED 

According to Mr. Bode this site was used as a training range.  The site contains a few areas where 
training was conducted using limited amounts of explosives.  He suggested speaking to Larry Kijack 
EOD (sp?) to obtain additional information. 

Single Base Propellant Grains Spill Area 
Mr. Bode stated that the site was a production site for single based propellant grains and that grain 
could still be found on the ground surface near the tracks. 

Safety Thermal Treatment Area 

According to Mr. Bode, this site was a test area and is located approximately 2000 feet up the 
peninsula from an active disposal area.  He stated that the site was active from 1963 to the early 



 
 
 
   

1990s and he believed the site is currently a RCRA site.  It was unclear if the site Mr. Bode was 
referring to was the “site”. 

Test Area 2 
Mr. Bode had no information regarding this site. 

Old Skeet ad Trap Range 
Mr. Bode had no information regarding this site. 

Marine Rifle Range 
Mr. Bode had no information regarding this site. 

Small Arms Range (pistol) 
Other than the fact that this range was closed in the mid 1990s, Mr. Bode had no information 
regarding this site. 

Rum Point Skeet Range 
Mr. Bode stated that this range was used for recreation (skeet and trap) only and was established by a 
Captain Nicholson in approximately 1990 and was used until 2002.   The range was used primarily 
by the Potomac River Gun Club and run by the installation’s Moral Welfare and Recreation  
division.  He was not aware of any EOD calls being made to the range.  He did not have information 
regarding the prior use of the property.  

Torpedo Burial Site  
Mr. Bode had no information regarding this site. 

Torpedo Casing Disposal Area 
Mr. Bode had no information regarding this site. 

Area 8 
Mr. Bode had no information regarding this site. 

Stump Neck Impact Area 
Mr. Bode had no information regarding this site. 

Old Demolition Area 
Mr. Bode had no information regarding this site. 

Air Blast Pond 
Mr. Bode had no information regarding this site. 

Igniter Area 
Mr. Bode had no information regarding this site. 

IOD Site 
Mr. Bode had no information regarding this site. 

The Valley 



 
 
 
   

Mr. Bode had no information regarding this site. 

Test Area 1 
Mr. Bode had no information regarding this site. 



 
 
 
   

Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 19, 2003  

 

Person Conducting the Interview/Title/Organization:  Hien Dinh and Grant Heslin 

  

Person Being Interviewed/Title/Organization: Jeff Bossart – IHDIV-NSWC 

Natural Resources  

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Interviewed to obtain information on hunting and natural resources 

at IHDIV – NSWC.  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 
• Has well locations, depth and water towers data (lines, valves – nothing on aquifer sizes, 
but which aquifer the wells pull from) 

• Kathy Frey has all maps or map files, and more info 

• Endangered species info/maps - will provide copies 

• Hunting maps – will send via email; ’91-‘96 Wild Turkey repopulation project at IH and 
SN… birds transplanted from Dahlgren, VA; population is now high enough to hunt. 

• Archeological Survey Reports can be obtained from John Stacy 

• New Marina built (upgraded) in 1994.  Started by extending the breakwater to protect 
boats.  If ordnance was found, they would cease work, but none was ever found.  They did 
find inert material further down between the dock and valley.  It was labeled ‘inert’, 
presumably by EOD, and used as a sort of Rip Rap on the banks of the river to prevent 
erosion. 

• This area between the dock and the Valley (See Hien’s Map) saw some action during the 
War of 1812.  Some canon balls suspected but unconfirmed.  History says artillery battery 
there – British had 8lb’ers, Americans had 4 – 6lb’ers.  



 
 
 
   

• Found inert mine casings while tilling 200’ from end of field (See Hien’s Map).  The 
casings were circular shaped and had been crushed/flattened. Inert mine casings were found 
at SN just north of the water tower, in the old firebreak. 

      • Says John Stacy has history of old marina – which has been there since 1890.   

• Valley used to be a freshwater wetland.  A pump house was also built in the 1890s, about 
the time the original marina was built – piping brought water from river, which was used for 
fire protection.  

• Jeff is the individual that identified the igniters found in the Igniter Area.  He described 
them as an “electric primer” or “an electrically primed rifle cartridge about .50 caliber 
sized”. The items were found in late ’96 or early ’97.  Hien has the location on the map 
where they were found.  Jeff says he grabbed a few and gave them to Bruce Dalton (IH 
Safety-Retired).  His said he believes Bruce had the moved to scrap storage container for 
flashing at the Burn Point.  

• Recreational information: Old area 8 pond stocked with Trout from ’95 – ’00; Tidal 
portion of Chicamuxen Creek never stocked, but it is heavily fished for large and small 
mouth bass, perch and trout.



 
 
 
   

Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 19, 2003  

 

Person Conducting the Interview/Title/Organization:  Rhonda Stone and Grant Heslin 

  

Person Being Interviewed/Title/Organization: Walter Carr – IHDIV-NSWC NG 

Plant 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Interviewed to obtain information on NG Slums.  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

 
• Met Joe Cooper prior to conducting the interview.  He was asked about FDR Skeet Range, and 
he remembered it being at the location depicted on the site map.  Couldn’t remember when the 
high and low houses disappeared. 
 
• Walter said FDR Skeet Range was absolutely there- YES – He personally saw clay pigeons on 

the ground; He suspect the explosion at the NG plant most likely knocked the structures down 
(the old FDR Skeet Range was located just a few hundred feet behind the NG plant.  (see 
diagram) 

 
• Look in the book Powder and Propellants, by Rodney Carlisle; printed ’90, published ’02;  
ISBN# 1-57441-149-7.  Book is great source of historical info about IH and NG Plant. 
 
• Started making NG in Pilot Plant in late ‘40s (about ’48); showed us blueprints of the plant.  

The drawings were approved in 1948. 
 
• Knew about NG Burning Grounds on Strauss Road 
 
 



 
 
 
   

 

Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 17, 2003 (am) 

 

Person Conducting the Interview/Title/Organization:  Rhonda Stone, Team Leader-MPI 

  

Person Being Interviewed/Title/Organization: Joe Cooper – Retired former 

employee at the NG Plant 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Employee at the NG Plant since 1961.   

  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

o The FDR Skeet Range was not in use when he started at the NG Plant in 1961, 
but the buildings and range were still visible at that point. 

o In 1961, the buildings were still standing, but the area was covered in vegetation 
and no berms, targets, or firing lines were visible. 

o The buildings at the range were knocked down in 1967 when the NG Plant 
exploded. 

o The area was used as a picnic area before the NG Plant was built. 

o Mr. Cooper had no personal knowledge that FDR ever used the FDR Skeet 
Range. 
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 18, 2003 

 

Person Conducting the Interview/Title/Organization:  Rhonda Stone – Team Leader 

MPI  

  

Person Being Interviewed/Title/Organization:  Tom Cox, IHDIV-NSWC Director of 

Facilities.   

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Worked for Public Works for 16 ½ years. 

  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

o The flat area just south of Archer Ave and just east of Roach Road is the leach 
field for the sanitary sewer effluent for the Stump Neck Annex.  The use as a 
septic field was terminated in 2002.  This is the area suspected as an EOD Demo 
area. 

o The renovation of Bldg 62 occurred in approximately 1985 

o Tom Cox is not aware of any UXO Sweeps done in the Valley during the Marina 
Redevelopment. 

o ROINCC office would have specific records on the construction project during 
the Marina redevelopment, but they only keep the records 7 years. 

o Building numbers for the Sanitary Sewer Treatment Plant at the Valley would 
provide more information on the use after the gun proving. 
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o EOD Incidents at the Valley that he is aware of: 

o Several live 50-cal torc wrench rounds were discovered (casings only).  
An EOD Safety guy was paid to dispose of them.  The exact timeframe 
they were found isn’t known, but it was during the redevelopment. 

o During the Marina Redevelopment, live and inert ordnance was 
uncovered from the new breakwater and renovation to the extension of 
the existing breakwater. 

o The entire area wasn’t sweep for UXO because of the minimal amount 
found and “a bureaucratic reason”. 

o EOD left the main installation in 1998.  EOD TECHDIV started at the main 
installation in the mid-1940’s 

o Reportedly, EOD did not use any live ordnance at the main installation. 

o In approximately 1991 to 1995, Building 518 (storage facility for explosives) 
deflagrated.  This building is not located in any of the MRP site areas. 
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 25, 2003 (via telephone)  

 

Person Conducting the Interview/Title/Organization: Denise Tegtmeyer, Malcolm 

Pirnie, Inc. 

  

Person Being Interviewed/Title/Organization:  Bruce Dalton   

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):   Retired from Indian Head; Heidi Morgan recommended interview 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

Retired from Indian Head  
Worked in Safety Department for 15 years 
Worked at Indian Head for a total of 33 years 
Prior to Safety worked in facilities and CAD (cartridge activated devices) department 
Never worked in the EOD Department 

Remembered several EOD responses 
Responses included mis-placed ordnance 
Old shells dug-up, cannons near the old Proving Ground (The Valley) 
Every time they dug at the marina they would find something 

Old projectiles – none live 
Happened throughout the 1990s – about 4-6 times 
Projectiles were found on the riverbank –  

Upstream, between the marina and the EOD dock 
Items were inert 
Dahlgren was contacted 
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 Mike Olup from Dahlgren would know more 
 Security once called EOD at Andrews (instead of Dahlgren) because Safety 
Department was not involved 
  Andrews only responded once 
  Security Office would have the details 
 There were also finds at the old EOD training facility 
  Right of fence line after the golf course 
  50 caliber rounds 

Now the CIBIRF parking lot, rounds were uncovered while grading for the 
parking lot 

Happened about 4 years ago 
Explosive Arcs 

Dave Bode would have details he was the ESQD POC for the Safety Department 
 QD maps evolving continually 
 Changes of arcs not done as maps but as QD associated with building changes 

Burning grounds should be included in the explosive arcs and on maps if they 
 exist 

 Burning grounds are also on recent maps 
  Earlier burning grounds may be treated differently 
Burning Grounds 
 Only remembers the Safety Thermal and Strauss Avenue burning points 
 “Old Safety Burn Point” (Safety Thermal) was used to test and dispose of  
 special items  
  Highly dangerous, more sensitive or experimental items 
  CAD items – a tank served as a barricade for the CADS and the   
 CADs were heated in the tank until they exploded 

Also disposed of contaminated lab solvents and black powder at the Safety 
Thermal Burning Point 

 Strauss Ave. Burn Point replaced the Safety Thermal prior to 1968 
 Only heard stories of a burn point at the intersection of Strauss Ave & 
Caffee Road 

  Activities were not conducted here during his time at Indian Head 
  But it wouldn’t surprise him if this was a burning point 
 Old Burning Ground – at the corner of the Single Base area 
  Heard it was used as a disposal area 

Remains are present 
Not used during his time at Indian Head 

Not involved with disposal until he worked with the CAD production unit (about 68-70) 
then involved with oversight, procedures and safety with the Safety Department 
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 21, 2003  

 

Person Conducting the Interview/Title/Organization:  Rhonda Stone  

  

Person Being Interviewed/Title/Organization: Jim Dolph – Navy Historian 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Interviewed to obtain general information.  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 

Records/Maps Available): 

INDIAN HEAD – MAIN SIDE – RANGE NOTES 
 
EOD School – Underwater Ordnance School 
 
The Underwater Ordnance / Diving Division was located in Building 901 and  
had the responsibility of teaching all types of underwater ordnance, both foreign and 
domestic. It maintained two practical training areas, one on Stump Neck and one on the 
Main Side.  The Practical Training Area on the Main Side included and was located in 
the vicinity of Diving Locker Building 1444.  The Diving Locker was constructed in 
1968 and was 18’ by 60’. It provided an instructor’s office, classroom, workshop and 
compressor room. An “Inert Ordnance Underwater Minefield”, was placed offshore. It 
provided a practical training area in underwater ordnance disposal techniques in the 
Potomac River under realistic conditions. 
 
(References 2 & 4) 
 

“Potential”  New Range at EOD School 
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The Explosive Ordnance Disposal School Command Narrative for the year 1973 states 
that “ Two firing bunkers were built in the Practical Area of SD-I to allow students to 
actually live fire the cal.50 Dearmer and the Rocket Wrench without being transported 
to Stump Neck, a distance of 13 miles from the school proper”.  
 
(Reference 1) 
 
Safety Thermal Treatment Point 
 
Reference 5 provides a list of items being disposed of at the Pyrotechnics Burning point 
in 1978. 
 
 (Reference 5) 
 
Original Burning Grounds (Old Zinc Recovery Furnace Area) 
 
Prior to the construction of the Zinc Recovery Furnace, Test Well #16 is shown on, or 
adjacent to the site in 1919. The Zinc Recovery Furnace was erected on the site prior to 
World War II. The “Burning Cage” is not shown on the site on a 1952 station map, but, 
first appears on a station map dated 1954. 
 
(References 6 & 7) 
   
 
Pistol Range 
 
This range does not appear on maps prior to 1949 or after 1953.  It was most likely 
eliminated when Buildings 718 and 739 were erected in 1953. An undated aerial 
photograph of this area, post 1955, indicates that the area had been extensively cleared 
and graded, possibly built-up.   
 
(Reference 8) 
 

List of References  
 

1. Naval School, Explosive Ordnance Disposal, “Command Narrative”, Naval Ordnance 
Station, Indian Head, MD., year 1973 

 
2. Naval School, Explosive Ordnance Disposal, “Command Narrative”, Naval Ordnance 

Station, Indian Head, MD., year 1971 
 
3. Naval School, Explosive Ordnance Disposal, “Command Narrative”, Naval Ordnance 

Station, Indian Head, MD., year 1972 
 
4. Naval School, Explosive Ordnance Disposal, “Command Narrative”, Naval Ordnance 

Station, Indian Head, MD., year 1970 
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5. Memo with enclosure from 281A to OESO. Subject: Propellant/hazardous waste disposal 

capability; inventory of. Ref: (a) Memo OESO: ILT: PC, OESO: 28:78 6240 of 13 April 
1978. (3) Pyrotechnics Burning Point Disposing of enclosure. 29 September 1978. 
 

6. Plan , “United States Naval Powder Factory, Indian Head., Conditions as  of October  31, 
1952.”, Plan Number 15219 
 

7. Plan,  “Master Shore Station Development Plan”, Y&D Dwg 670,633., August 31, 1954 
 

8. Aerial Photograph, United States Naval Powder Factory, Indian Head, Maryland., 
(Undated) (Note: Post 1953 because it shows building that were constructed in 1953 or 
after.)  
 



 
 
 
   

  16 
 

Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 18, 2003  

 

Person Conducting the Interview/Title/Organization:  Hien Dinh and Grant Heslin 

  

Person Being Interviewed/Title/Organization: Kathy Frey – IHDIV-NSWC 

Environmental Department 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Interviewed to obtain well data.  

  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

 
• All wells tap into the Patapsco ground water aquifer for drinking water, EXCEPT well #16a 
which taps into the Patuxent aquifer and was originally intended to supply water for the Steam B 
Plant.  This water is potable, but with a slight metallic taste. Piping is too small so can’t be put in 
distribution system, otherwise, is another DW source. 
 
• Low silica wells, like those near Goddard Power Plant (#15, 17 and 18) – water doesn’t need to 

be treated, also used for drinking water. 
 
Available wells: 
• Indian Head:   #2, 2A, 7, 12, 15, 16A, 17, 18  
 
• Stump Neck:  #43 SN  1945; old, minimal output, iron problems; considering rehab or new 

well;   #2012 SN  1953 – newer well, but not optimal. 
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Stump Neck Well  OPTIONS:  
  1) rehab both wells  use #2012 as Main, 43 as back-up 
  2) Construct a New well   use #2012 as back-up, take 43 out of service 
  3) Use #2012 as main  construct a new smaller well as back-up 
 
• IH:  River water used for fire protection 
- Private well at Bullets Neck; tested quarterly; monthly during the summer use. 
 
• SN:  Well water used for fire protection 
- 2 private wells near Rum Point – Considered private due to population definitions (not enough 
people/not enough use per year).  The wells are tested quarterly; Skeet Range tested for bacteria 
monthly if in use. 
 
Well system at IH – Upgrades planned in MILCON P-160; new tanks, improved SCADA, new 
well, demolish old bldgs  
Well system at SN – Upgrades planned in MILCON P-160; new tanks, new well, upgrade 
SCADA system (Groundwater Rule may require continuous residual monitoring sensors); 
updates Drinking Water systems and larger Reverse Osmosis system for river water treatment. 
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 17, 2003 (am) 

 

Person Conducting the Interview/Title/Organization:  Rhonda Stone, Team Leader-MPI 

  

Person Being Interviewed/Title/Organization: Kenny Grimes – Employee at the 

NG Plant 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Employee at the NG Plant since 1961 

  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

Mr. Grimes was interviewed because according to Elaine Magdenic (who completed the 
Navy Range Inventory); the FDR Skeet Range was added because of Mr. Grimes 
personal knowledge of this area.  According to Ms. Magdenic, the IHDIV-NSWC 
Commander added the FDR Skeet Range to the Range Inventory because of information 
he received from Mr. Grimes. 
 
During the interview with Mr. Grimes, he stated that the information on the “Skeet 
Range” was actually provided to him by Mr. Joe Cooper.  He provided contact 
information for Joe Cooper and Mr. Cooper was interviewed. 
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: November 17, 2003 

 

Person Conducting the Interview/Title/Organization: Denise Tegtmeyer, Malcolm 

Pirnie, Inc. 

  

Person Being Interviewed/Title/Organization:  Shawn Jorgensen – Indian Head 

Environmental Department 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Environmental information regarding Indian Head, specifically 

RCRA corrective permit 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 
Old Demo Area at Stump Neck 
 RCRA Corrective Action permit 
 Permit effective January 1990 – agreed to study 6 of the 24 sites identified 
 Information should be available in the administrative Record 
 VI Report indicated that sampling would be required 
 Permit required investigation 
  Work Plan was created and then the VI investigation was conducted 
 Reports was written in the late 1990s 
 The FFA (Federal Facility Agreement) recently put the sites into CERCLA  
Small Arms Range (Pistol) at Stump Neck 
 Building 731 –X-ray facility release spent fixer containing silver to ground 
 Site 5 – look for in the Administrative Record (93-94 timeframe) 

Removal action conducted to remove silver contaminated soil from X-ray 
facility; soil was buried at old borrow pit to right of pistol range 

  Filled pit with contaminated soil 
  Topped with a 18 inch clay layer, “do not disturb” tape, and 6 inch top soil 
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Identified in GIS as “silver contaminated soil area” 
All documented in a Removal Action report for Site 5 – July 1995 

A 1983 study identified 10 Stump Neck sites, RCRA Facility Assessment identified 24 
sites. 
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: November 19, 2003 

 

Person Conducting the Interview/Title/Organization: Shelly Kolb, Malcolm Pirnie 

 

Person Being Interviewed/Title/Organization:   

 Cee Cee Krawling – Base Security Division 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Cee Cee was interviewed to obtain information regarding EOD 

calls. 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 
Cee Cee stated that the EOD response records are kept for 2 years.  The records are kept in 
logbooks, which are arranged by date.  We would have to know the date of the response to 
get the information.  She was going to request the Chief’s permission for us to review the 
records.  Once she had permission she was going to have Theresa pull the records for us to 
review.  The records were not reviewed.   Ms. Krawling was contacted as a follow up to 
determine if it would be possible to still review the records, but Malcolm Pirnie was not able 
to speak with her. 
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 19, 2003  

 

Person Conducting the Interview/Title/Organization:  Rhonda Stone, Team Leader-MPI 

  

Person Being Interviewed/Title/Organization:  Tara Landis – IHDIV-NSWC Public 

Affairs Office  

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Interviewed to obtain press release documents that may contain 

information that FDR visited the installation. 

  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 
Ms. Landis was not able to be interviewed until after December 4, 2003 due to an event that 
she was coordinating.  She stated that Public Affairs only has current documents and that 
anything from the timeframe when FDR was Assistant Secretary to the Navy would be 
stored at the Technical Library.   
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: November 18, 2003 

 

Person Conducting the Interview/Title/Organization: Shelly Kolb, Malcolm Pirnie 

 

Person Being Interviewed/Title/Organization:   

 Elaine Magdinec – Environmental Engineer 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Elaine is the person who completed the Navy Range Inventory. 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 
Elaine was interviewed to gain a better understanding of why Test Area #2 was entered into 
the inventory.  The miscellaneous portion of the inventory sheets for Test Area #2 indicated 
that a site survey revealed that this area might have been used for ordnance testing and/or 
training in the past.  The inventory sheets indicated that this site was identified through a 
historical search. Very little is known about this possible site. This site may have been used 
for ordnance testing and/or training.  

Elaine stated that the majority of the information she used, for the inventory, was from the 
IR program.  She suggested speaking to Shawn Jorgensen regarding the historical search.  
She also suggested speaking to Jack Meyers, who worked at Tech Div and added sites to the 
survey at the last minute. 

Additionally, Ms. Magdinec was interviewed to obtain general information on all of the 
sites included in the Navy Range Inventory.  She provided us with the folder she had that 
contained all of the information used to complete the Navy Range Inventory.  All relevant 
documents from this folder were copied.  In general, the data used to complete the Navy 
range Inventory was obtained from the IR Program. 
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Ms. Magdinec stated that the Torpedo Casing Disposal area was identified by Jack Meyers.  
Jack reportedly told Ms. Magdinec that the Torpedo Casing Disposal Site was a place used 
for discarding old parts and that no live torpedoes were discarded in this area (to the best of 
his knowledge) 
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: December 5, 2003 

 

Person Conducting the Interview/Title/Organization: Denise Tegtmeyer, Malcolm 

Pirnie  

Person Being Interviewed/Title/Organization:  John McDevitt, retired Chemical 

Engineer from Indian Head 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Retired from Indian Head Pilot Plant, currently employed by AOT 

(Advance Ordnance Technology) 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

• Worked at Indian Head Pilot Plant as a Chemical Engineer from 1959 to 1991 
o Laboratory test data was scaled up to test quantities 
o Propellants and explosives 

• Burning Grounds 
o Entire time he was employed the main burning ground was the Strauss 

Ave. Thermal Treatment Point 
 Propellants and explosives were burned here 

o Safety Thermal Treatment Point was also active while he was at Indian 
Head 

o Caffee Road Thermal Treatment Point was also used 
o No burning ground was present at the intersection of Strauss Avenue and 

Caffee Road, to his knowledge 
• Only heard of the FDR Skeet Range through the pictures of FDR that circulated  
• NG Slums 

o Never heard of this area 
o All NG burning was done at the Strauss Ave Burn Point 
o Never been to that area, so he wouldn’t have additional information 
o Believes the NG plant was built in the 50s, and prior to that there was a 

small NG plant at the Pilot Plant 
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• Single Base Line 
o The single base line was not operating when he came to Indian Head 
o It reopened during the Vietnam era 
o Site is now mostly torn down 

• Commented as a member of the community on the sites listed for the EPA & 
Superfund 

o 2 or 3 sites were investigated for contamination, and no findings 
o Doesn’t recall the name of the sites, but one was potential TCE at Building 

292 
• Valley 

o One of the magazines used but his group was located in the Valley area 
o No records of UXO findings anywhere on post, including the Valley area 

• Only worked at Indian Head, so he has no information about the sites at Stump 
Neck 
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 17, 2003 

 

Person Conducting the Interview/Title/Organization: Shelly Kolb, Denise Tegtmeyer & 

Rhonda Stone; Malcolm Pirnie 

 

Person Being Interviewed/Title/Organization:  Heidi Morgan, Environmental Office, 

NSWC Indian Head 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  POC at Indian Head 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

• Torpedo Casing Disposal Area 

o A former employee of SN (Jack Meyers) told Ms. Morgan that metal debris 
was supposedly buried in the left side of the wildlife field.  Also, Jeff 
Bossart said he saw stuff at the end of the wildlife field.   

o The map in the Draft IAS identifies the location of this site. 

• Test Area 2 

o No explosive testing was ever done; no shooting and no impacts have 
occurred at this site to the best of the interviewee’s recollection.  Only inert 
ordnance was used at this site. 

• Test Area 1 

o In the late 60 to early 70, AA&D (Advanced, Access and Disablement) 
trainings (such as booby traps, trip wires, etc.) were conducted at the site. 
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o SN currently using the facilities for testing 

• Old Skeet and Trap Range 

o See Range Survey for specifics  

• Battle Range Firing 

o See Range Survey for specifics 

• IOD Site 

o The range area has been graded and renovated. 

o Something occurred in the field between the IOD site and Bldg 69SN 

o Red flags were posted along the northern and western boundaries of the 
Advanced IED Area that stated “active explosive operations in progress”.   

 
o Reportedly, during nearby groundwater sampling in 1997-1998, Ms. 

Morgan heard “fire in the hole” followed by loud explosions.  This further 
confirms the use of this area by the EOD School for training activities. 

 
• Area 8 

o Check with Shawn Jorgensen 

o The RFI/VI map should show where water and air shots were performed. 

• Water Impact Areas 

o Jim Dolph should have additional information.   

o Memo to the US Coast Guard to shut down traffic on the Potomac for 3 
days for under water firing/testing.  Memo does not indicate where in the 
Potomac but it was apparently a one-time event.  Traffic was shut down 
from the Chapman’s Point to the mouth of Mattawoman Creek.   

o Also, may contain ordnance fly-out for the Large Motor Test Facility.  
Check Elaine’s notes for spill report. 

• FDR Skeet Range 

o EPIC study may be helpful.  It may show when the surrounding area by the 
magazines was cleared. 

o The Technical Library may have pictures of FDR picnicking.  The stone 
icehouse that is still at the site may be in the pictures. 

• Igniter Area 



 
 
 
   

  29 
 

o Jeff Bossart is the key resource for this site.  While canoeing on the 
Mattawomen Creek during the late 1980’s, he observed what he perceived 
as igniters during low low tide.     

• The Valley 

o They fired into butts at The Valley.   Pictures should be available at the 
Technical Library.  An Anniversary brochure should contain the pictures. 

o Jeff Bossart should know the marina history. 

o Bruce Dalton & Dave Bode may know about UXO responses at the Valley.  
Reportedly there was one at the marina and two near the housing area on the 
hill.  Dahlgren EOD was responsible. 

o Dave Stewart (Public Works/waterline & sewer repair) may know if 
ordnance was encountered during the waterline repair/construction activities 
in the Valley. 

o 2 EOD Incidents have occurred in this area.  Check with Dahlgren EOD. 

o Building 48 was constructed in 1900. 

• Burning Grounds 

o Walter Carr and Art Mayer may have info.  They may be able to compare 
the production time vs. the proposed burning times. 

o Ivan Tominack mentioned an old burning ground near the Pilot Plant.  This 
area may have eroded into the river by now. 

o Dave Bode should have old maps with the explosives arcs.  This could help 
determine where burning could have taken place safely. 

o Single Base Propellant Grains Spill Area is adjacent to the Original Burning 
Ground.  The IAS Report indicated that cans of single base were burned 
here.  In IR Program as Site 28.  This site closed in the 1940s. 

o Thought Safety Thermal Treatment Point opened in the 1960s. 

o The gap between the 1940 and 1960s may be the time the NG Slums area 
was used or the site by the Pilot Plant. 

o The Strauss Avenue Thermal Treatment Point is now active.   

o Jim Dolph may have information on additional burning points. 

• Old Demo Range 

o Site is identified on the Draft IAS map. 
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o The location of the site needs to be refined during the PA process.   

o Jim Dolph should have additional information. 

• Stump Neck Impact Area 

o Jon Stacy has a map of the Valley firing.  Shows that from causeway west 
was in the firing fan. 

o Check with Jack Myers regarding UXO findings. 

o Aerial photos are useful in determining the potential impact area. 

• There is a potential demo area on Archer Ave and Roach Road.  The area was 
disturbed to install the new sewer lines.   

• Specific questions asked during the interview with answers  

o RCRA permits information - Pertaining the RCRA Part B permit for the Old 
Demolition Site, - it did have one back in 1991, however the Navy filed a 
RFI/VI Work Plan with EPA and the state to get the regulatory status of the 
site changed to CERCLA.  This supposedly began to happen in 1998.  We 
need to confirm that this transition occurred.    

o Updates to development since 1990 Master Plan.  Data indicates that 
development has taken place since 1990, for example, MILCON Code 45 
Building, has any other development taken place since 1990?   

o Database information on buildings 2156, 1SN, and 2SN.  These were not 
included on the original list because the range has expanded.   

o Confirm the following regarding the IOD Site:  Information in the 
administrative record indicated that the bunker has/had two manhole like 
openings in the roof.  These openings, along with the bunker interior, were 
supposedly filled with concrete.  Photos collected during the site walk do not 
support this report.  Need to confirm that the bunker was filled in.   

o Need to confirm dates of use for the Old Demolition Range?  Current data 
from FFI/VI says it was used from 1962 until Range 3.   

Please provide additional photos of the Small Arms Range  Photos were provided. 
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 17, 2003 

 

Person Conducting the Interview/Title/Organization: Denise Tegtmeyer, Rhonda 

Stone, and Shelly Kolb; Malcolm Pirnie, Inc. 

  

Person Being Interviewed/Title/Organization:  Jeff Morris - RPM 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Institutional Knowledge of Indian Head 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 
Suggests referencing “History by Bart” in PAs 
Will provide a link to a history website about Stump Neck (link we have is inactive) 
Site list 
 22 sites are on list 
 Additional sites 
  Amend trip report (include comments on previous version) 
  Possible demo site at Stump Neck 
  Possible rifle range at Stump Neck 
  Possible pistol range at Indian Head 
  Possible burning ground at Indian Head 
  Need to submit an additional set of CSMs with the new and missing sites 
  Need to return with GPS if sites are added 
Areas of the sites should be refined on the maps 
 Discuss the change in the PA 
 Areas on maps we were given are estimates – they are counting on us to refine  
Goal of the PA is to combine all old reports into one document, including sampling 
data.
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: November 18, 2003 

 

Person Conducting the Interview/Title/Organization: Denise Tegtmeyer & Doug 

Sawyers, Malcolm Pirnie, Inc. 

  

Person Being Interviewed/Title/Organization:  William Penn 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Retired from Indian Head, formerly of IED 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 
Retired in 1977 then worked for the State Department 
Ran the Improvised Explosives Devices (IED) Department from about 1973 to 1975 
 Required to teach how MEC could be improvised 
 Mostly training, testing was typically done at Tech Center 
 Training was done outside (non-frag producing) 
Improvised showed the law enforcement community how to disarm 
 Expanded course with knowledge from overseas 
  Foreign explosives 
  Based on activities overseas – terrorism, etc. 
Training 

New ordnance was sent to Tech Center then sent to be tested if it was to be used 
by the Navy 

 Training was confined to space and range limitations 
  4 pound of TNT or equivalent, including fragment producing 
  Letters, parcels, pipe bombs, etc. with chlorate and thorates 

 Training was to practice render safe procedures and if it was done 
incorrectly a small charge would go off 

 The stripping bunker (defusing) was not used by his group 
 Practical exercise sites 
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  Used to model bombs, etc. in a car, building, etc. 
  Car carcasses and structures used to model real life situations 
  TNT, etc. would explode if EOD Tech. failed the exercise 
Chemicals used 
 Metallic sodium 

 Potassium chlorate – used this the most because both explosive and incendiary 
(and because the opposition used it too) 
ANFO-ammonia nitrol fuel oil – also used this frequently because both explosive 
and incendiary (and because the opposition used it too) 

 Sulfuric acid 
 Nitric acid 

Permanganate 
Sodium peroxide 
Magnesium powder 
Aluminum powder 
Iron oxide 
HTH – potassium hyperchlorate 

 Red phosphorus – used very little because too dangerous 
Industrial / Household products used 
 Brake fluid 

Kitchen cleaners 
Explosives used 
 Electric and non-electric blasting caps 
 DETA sheet – rubber like explosive 
 Military (no NG) and civilian (has NG) dynamite (no NG by itself) 
 C4, C3, TNT, black and smokeless powder 

 Made some black powder using sulfur, charcoal, salt pectin 
 Astro-pac – binary liquid explosive 
 Tie fuse 
 Cord and caps 
 No white phosphorus because not used by opposition 
 Also used military thermite and thermate 
No burying, burning, or disposal on-site 
Gravel area was used for demonstration 
Also worked at the Indian Head Tech center 
 Staff sergeant from 78-79 
 Published render safe procedures 
Taught at Indian Head classroom in 72/73  
 Taught grenades 
Took EOD basic course in 1960 and also took the refreshers at Indian Head with 
Marines 
If large quantities were to be disposed, they would be taken to the point (range 6) for 
disposal 
 This never occurred during his time at the site 
 All explosives were consumed on-site 
Doesn’t recall any UXO findings at Stump Neck 
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Pits were used around the building 
 About 15-20 feet from the building 
 About one meter deep 
 Half dozen or so pits used 
Area 8 
 Underwater munitions 
 May have tested other munitions, but mostly underwater munitions 
 Unknown if any disposal occurred here 
 Used by Navy, not Marines 
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: October 30, 2003 

 

Person Conducting the Interview/Title/Organization: Denise Tegtmeyer, Malcolm 

Pirnie 

 

Person Being Interviewed/Title/Organization:   AJ Perk 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  retired Production Engineer and former head of production from 

Indian Head 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

• AJ was the head of production in charge of manufacturing at Indian Head for 11 or 13 years 

• He started as a Production Engineer in 1962 and retired in 1997 

• He only has knowledge of Indian Head, not Stump Neck 

• Safety Thermal Treatment Plant 

o Used since he started at Indian Head in 1962 

o Used almost daily from 1962 – 1997 except when productions was down then only 
used about 3 days a week 

o Before the environmental laws, all material was burned directly on the ground 

 Scrap propellants were put in pits and ignited, this continued for years 

 All types of propellants manufactured or dissembled at Indian Head was 
burned there 
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 New soil was brought in as needed 

 Once a storm (or hurricane) brought the water/tide up and covered the point.  
The point was set-up for a burn and all the material got washed away 

 Burn pans were added around 1980 

o Quite a few incidences where material actually blew – spew into water and over land.  
Happened on several occasions. 

 Some caused by nitroglycerin solvents, pool of matter, that would blow 

 Some blows caused by plastic bonded explosives in bulk form 

 Use of pans didn’t stops blows.  But by then they knew more of what caused 
the blows and how to spread the materials.  The pans were eventually 
inspected to stop the blows 

 People may have been burned with pre-mature ignition 

• One man had to run into the water 

• Few people hurt 

• Once the blue metal dumpsters that brought in the scrap propellants 
caused a premature blow because the dumpster either hit the pan or 
the lid of the dumpster hit the dumpster and ignited the material 
which caught on fire.  The truck driver was uninjured, but the two 
men on the ground were burned. 

• No known dumping in creek.  Never heard of the Igniter Area, but wouldn’t know why 
igniters would be disposed in the creek. 

• Single Base Propellant Spills Area 

o Probably happened when moving – spillage of process propellants 

o Scraps would be taken to the Safety Thermal Treatment Point 

o Recovered solvents (ether and alcohol) that possible could spill 

o No major spills recalled, but granules may still be present at the site 

• Other sites for disposal/burning could include a liquid fuel processing and storage operation 
which was done for the Air Force 

• Other people who may be able to help include Ivan Tominack and Paul Mosher 
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o Paul should have lots of knowledge of the plants and Indian Head.  He currently lives 
in Missouri (816-701-0620).  He was an engineer in the pilot plant and production 
areas and his wife was a research chemist. 
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 11, 2003  

 

Person Conducting the Interview/Title/Organization:  Hien Dinh and Grant Heslin 

  

Person Being Interviewed/Title/Organization: Wes Pero – IHDIV-NSWC Safety 

Department Head 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Interviewed to obtain general information. 

  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

EOD Responses in the valley: 2 projectiles found 
• 10/02 in vicinity of bldg. 54, an 8 inch projectile was discovered, was rendered safe and is now 

on display at the Safety Office (perfectly intact, painted blue) 
   
• Second incident – old 12 inch gun projectile, was found partially buried near bldg. 705.  The 

projectile was moved to the scrap yard for destruction.   
 
• Other EOD responses: None come to mind 
 
• Explosive Safety Arcs associated with NG – He has no information on this but will check into 

it and call either Hien or Grant.
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• Shocking the Point:  Safety Thermal Point and Strauss Thermal Treatment Area.  Procedure 

was needed when NG slum burning was done on the ground.    
> In practice from start of NG production until about the mid-80’s 
> Procedure involved putting 5 and 10-pound charges in the ground near the NG slum 
burning sites, and then detonate the charges.  The shock wave would set off any NG 
pockets that formed in the ground.  If left alone, the NG pockets could easily detonate 
with enough pressure and cause serious injury or death. 
> Since the mid 80’s NG is burned in slum pans – not in ground, thus no need for 

“Shocking”. 
 
• Single Base Propellant spill at the Acid Plant.  Material moved from Dry House and Blending 

houses (torn down) and transferred into trucks – spilling occurred during transfer. 
 
• Early on in IH history, the Single Base Propellant operation and the necessary facilities took up 

the majority of the installation.   
  > Sulphuric acid, Nitric acid, Powder plant, Powder live 
 
• Wes Pero had no information on the Igniters found by Jeff Bossart 
• Large motor testing… Hien has more information on his map. 
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 17, 2003  

 

Person Conducting the Interview/Title/Organization:  Heather Polinsky – MPI PM  

  

Person Being Interviewed/Title/Organization: Peter Perry – retired IHDIV-NSWC   

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Worked at Indian Head 30 years (1960’s to 1990’s) 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

o The Cast Plant was also known as the Igniter Building. 

o Igniters seen by Jeff Bossart in the Igniter Area may have been from the Cast Plant. 

o He is not surprised that Igniters were found at the end of Greenslade Road. 

o NG Slums was used to burn excess propellants, defective leftovers, old units from 
the fleet, and used old propellant.  These items would burn instantaneously. 

o The Single Base Productions was operating during his employment.  He is aware 
of multiple spills in this area. 

o FDR visited Indian Head in the 1920’s while he was Secretary of the Navy.  Public 
Affairs Office would have record of this. 

o Additional contacts provided: 

o Jerry Volman – La Plata 301-934-2474 

o AJ Perk – White Plains 

o Robert Wilson – lives in Indian Head 
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 19, 2003  

 

Person Conducting the Interview/Title/Organization:  Rhonda Stone, Team Leader-MPI 

  

Person Being Interviewed/Title/Organization: Allison Poe – IHDIV-NSWC GIS 

Specialist  

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Interviewed to obtain GIS files for the installation 

  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 
The following GIS files were obtained from Ms. Poe: 

o Updated IRP Map 
o Utility layers for both Stump Neck and the Main Installation 
o Endangered species information 
o Potable wells located on Stump Neck and the Main Installation 
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 18, 2003 (via telephone)  

 

Person Conducting the Interview/Title/Organization: Denise Tegtmeyer & Doug 

Sawyers, Malcolm Pirnie, Inc. 

  

Person Being Interviewed/Title/Organization:  Diana Rose – Indian Head 

Environmental Department, currently Water Team Leader; worked in 

Environmental Department at base since 1988 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Identified as person to answer water discharge permit 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 
Contact John Tominack, NOSA, (301)744-4534/4450 to see what permits were here 
prior to 1985, I was not here until 1988. 
 
Heard of small ponds at Stump Neck that were filled with water for testing by EOD 
techs 
 About 5 years ago, but ponds were always there 
 General area of Stump Neck Impact Area 
 Ponds may still be there 
 Carey Yates (now in R&D) would have more information 
The Valley 
 Sewer discharge runs underground along the Valley and discharges to the 
Potomac River 
 Sewage Treatment Plant is nearby
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 21, 2003  

 

Person Conducting the Interview/Title/Organization:  Grant Heslin 

  

Person Being Interviewed/Title/Organization: Lou Scalafari – IHDIV-NSWC 

Retired Architect 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Interviewed to obtain general information.  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 

Records/Maps Available): 

 

•  Initially project engineer; ’85 Demolitions Coordinator; ’89 – Architect: Master Planning – 
Co-wrote IH individual master plan. 

 
• Were Pre-development UXO sweeps done routinely?   Yes, but cursory 
 UXO responses?  None that he knows of. 
 
• Future development plans?  Knows of no changes or updates to last published Master Plan.  

Individual Installation MPs no longer done… only on a regional basis now. 
 Speak to Bill Fini for more information on Planning 
 
• Archeological Study along railroad? 
 In general archeological study done annually 
 
• Single Base Repellant Grain Spill? Doesn’t know much about the incident but is sure that there 

are still grains in bldg. 453 on and around the loading dock.  Most of the old propellant 
manufacturing buildings still have chemical debris scattered about.  



 
 
 
   

  44 
 

• While he was in service, all buildings identified for demolition were cleaned-up per Indian 
Head SOP.
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Interview Record 

Installation/Range or Site: Indian Head, Maryland 

 

Date/Time: November 20, 2003 

 

Person Conducting the Interview/Title/Organization: Rhonda Stone & Denise 

Tegtmeyer, Malcolm Pirnie, Inc. 

  

Person Being Interviewed/Title/Organization: Jonathan Stacey, Cultural Resources, 

Indian Head 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.): Cultural Resources POC  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 

• All of Stump Neck was searched for cultural resources.  The August 1996 report 
“Phase I Cultural Resources Survey of Stump Neck Annex and Supplemental 
Architectural Investigations, Indian Head NSWC, Charles County, Maryland” presents 
the results.  The maps show where the shovel tests were done and the items that were 
found. 

• Development at the marina 

o More information may be available from the pipe-laying project. 

o The drawings in the ‘Vault’ can be checked to verify construction of the 
buildings within The Valley.  The text on the drawings may also be useful. 

o Fill was used in the marina area. 

o Should be able to assume there was nothing at The Valley prior to its 
construction other than fishing shacks on a pier. 

o The railroad may just be buried instead of formally removed. 
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o No remnants of past structures were found during the redevelopment. 

• IED area is included in an in-progress base wide ecological assessment.  Generally 
regarding the consolidation of buildings. 

• It was proposed that the IOD area would go to the Marines for IED work, however 
it is in the bald eagle habitat. 

• The Rum Point Skeet Range is also in the bald eagle habitat. 

• The Rum Point Skeet Range may be used by EOD in the future. 

• The original PAs that OESO has would identify who first put the sites on the map. 

• FDR Skeet Range is on a 1942 map.  It shows three buildings including the 
outhouse, high & low buildings.  The outhouse is still present at the site.  It also shows 
the stone building, piers, and dock. The stone building remaining in the area of the FDR 
Skeet Range was most likely associated with the docks and recreation area. 

• The 1952 map shows the FDR Skeet Range Buildings too.  It also show the 
magazines constructed near the proposed location of the NG Slums. 

• The 1963 map shows the same information as the 1952 map. 

• A 1966 map shows explosive arcs. No arcs are shown in the area of the NG Slums. 
Older maps may be available in the ‘vault.’ 

• Refer to copies of historic maps for complete details.  Sites included in the maps 
include NG Slums, FDR Skeet Range, Safety Thermal Treatment Point, Single Base 
Propellant Grains Spill Area, and The Valley. 

Site Specific Questions asked: 

• Since the Master Plan for IH is dated 1990 what are the current future use plans for:  
o IED Site – Being consolidated and size decreased.  TECHDIV is the tenant, 

so they would know. 
o IOD Site – Was going to be given to the Marines for training, but it wasn’t 

because of the Eagle Habitat. 
o The installation is currently in the process of doing a basewide EA to review 

all processing and develop the future plans for all of the sites.
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 18, 2003  

 

Person Conducting the Interview/Title/Organization:  Hien Dinh and Grant Heslin 

  

Person Being Interviewed/Title/Organization: Dave Stewart – IHDIV-NSWC 

Public Works/Utilities 

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, Previous 

History, etc.):  Interviewed to obtain general information.  

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 

Records/Maps Available): 

• Knew of EOD response, projectile discovered near south west corner of Bldg #54 – General 
Storehouse; he estimates sometime in 1999.  (Wes Pero says 10/02) 

  
• Knew of other EOD response at bldg #705 – a projectile was discovered that was later 

accidentally detonated, and a man lost his leg. 
 
• He remembers hearing that in vicinity of bldg #900, as his crew was preparing to build a new 

parking lot; some ordnance was dug up.  This was never confirmed by another source, but 
Dave says he’s pretty sure that something was found.  In any case, he suspects they were just 
training aides or duds.  He called a coworker, Michael Swann, who stopped by and after 
looking, he also identified the parking lot at bldg #900 as a location where he thought some 
“duds” were found. 

 
• Dave suggested talking to Frank James and Jim Humphries (sp?)  
 
• Told us that Allison Poe could provide the GIS layers with all the utilities information. 
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• He knew of a single base propellant spill that occurred near the RR tracks when a train car 

flipped and dumped its load.  Check Hien’s notes for more detail. 
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Interview Record 

Installation/Range or Site: IHDIV-NSWC 

 

Date/Time: November 19, 2003 

 

Person Conducting the Interview/Title/Organization: Shelly Kolb, Malcolm 

Pirnie 

 

Person Being Interviewed/Title/Organization:  Ivan Tominack, Retired from 

NSWC, Indian Head in June 1988  

 

Reason for Selecting Person to Interview (i.e., Years at Installation, Position, 

Previous History, etc.):  Ivan was once in charge of the burning points.  He was 

interviewed to gain information regarding a potential new burning point location. He 

worked for EOD in 1951 and in the Cast Plant for 14 months in 1964-1965. 

Interview Notes (i.e., Range History, Ordnance Types, Land Use, Historical 
Records/Maps Available): 
Mr. Tominack transferred to the extrusion plant in 1955 from the Cordite Plant.  He 
was there from approximately 1956-1961.  During that time he was in charge of the 
burning points only during the C.P. tenure.   
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o Retired USMC EOD after 26 years 
• Michael Baker 

o School in 1958 plus refreshers and instructor in 1966-67 
o Retired USMC EOD after 30 years 

• Range 6 – two weeks of basic training at Range 6 at the end of the point 
• CONEX boxes shipped in from Vietnam with Ordnance 

o Russian and Japanese ordnance 
o See ‘History by Bart’ 
o May have been used at Stump Neck 

• Old EOD School is now SEABIRTH – Marines at Lejeune 
• IED Building – only 50 caliber used 
• Air Blast Pond 

o Not used in 1976 
o Overgrown by 1990 

• Area 8 
o Training area for school 
o ½ lb blocks of TNT suspended in air to monitor training 

• IED 
o Show students what you could do with explosives 
o Used GP radar 

• Pre-history for impact area 
• Old Skeet and Trap Area – always an open field 
• Rum Point – still active, pneumatic cannons 
• Pistol Range 

o 38 and 45 caliber and 9 mm 
o closed by 1990 for lead contamination 

• Test Area  
o School would do ‘rigging & digging’ 
o Training, no explosives 
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Indian Head – Site Visit 
23-27 June 2003 

 
1.  Purpose of Site Visit:  To collect data needed to complete preliminary assessments 
(PAs) for munitions response sites identified in the Navy range and site inventory.  To 
identify other sites potentially eligible for the Military Munitions Response Program 
(MMRP). 
 
2.  Site Visit Data Collection Activities:   
 

- In-brief 
- On-site office visits 

o Records review and reproduction 
o Interview with base personnel 

- Site walk – visual survey 
- Data compilation and analysis 
- Exit Brief 

 
3.  Typical On-site Offices Involved: 
 

- Environmental 
- Publics Works 
- Engineering/Facilities 
- Real Property/Real Estate 
- Range Control 
- Explosive Ordnance Disposal (EOD) 
- Geographical Information System (GIS) Department 
- Base historian 
- Ammo Supply Point 

 
4.  Assistance Requested from Installation: 
 

- Access to archival files and records 
- Copies of previous environmental studies 
- Access to relevant offices/base personnel 
- Copies of environmental administrative records 
- Access to EOD response reports 
- GIS/Map files 

 
5.  Basic Data Requirements: 
 

- History of site(s) or area(s) 
- Land use restriction & access controls 
- History of UXO related response actions 
- Range demographics 
- UXO risk factors 
- Basic environmental data 
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Preliminary Assessment Report Guidance 
Small Arms Range Fact Sheet 

 
 

This Fact Sheet has been developed to provide team leaders and their delivery teams 
with guidance while completing sections of the Preliminary Assessment Reports for 
Small Arms Ranges.  The Fact Sheet is intended to be a tool in completing the reports 
and focuses on Skeet and Trap Ranges, Pistol Ranges, and Rifle Ranges.  Dan Hains 
and Al Larkins are excellent resources to provide additional perspectives and answer 
questions regarding small arms ammunition and range related questions.  Dan and Al 
should also be contacted to obtain the appropriate Ordnance Data Sheets for the 
ammunition used at your range(s).  Amy Atamian and Svend Egholm should be 
consulted regarding mapping questions.  Heather Polinsky and Susan Burtnett should 
be contacted to discuss questions related to how we are approaching small arms range 
issues in the PA reports. 

 
 

Small Arms Range Terms 
 

Range - A geophysically defined parcel of space (i.e., land, water, or air) that is 
delineated by specific geographic coordinates (i.e., 12 acres located at 000.00’00” by 
000.00’ 00”).  For the purpose of the PA report, we also use the following definition:  “A 
designated land or water area set aside, managed, and used for range activities of the 
DoD.  Ranges include firing lines and positions, maneuver areas, firing lanes, test pads, 
detonation pads, impact areas, electronic scoring sites, buffer zones with restricted 
access and exclusionary areas, and airspace areas designated for military use in 
accordance with regulations and procedures prescribed by the Administrator of the 
Federal Aviation Administration.” 

 
Surface Danger Zone (SDZ) - The ground and airspace designated within the training 
complex (to include associated safety areas) for vertical and lateral containment of 
ammunition, bullet fragments, target fragments, and debris resulting from the firing of 
small arms (weapons).  For small arms ranges, the SDZ represented the portion of the 
former range that included the area where the weapons, when fired from the firing 
arc/line, were a potential hazard to personnel.  The SDZ was used to define the area 
that included the firing arc/line, target area(s), impact area(s) (i.e., shotfall zone, 
backstop berm, etc.), ricochet trajectory area, and secondary danger area.  The range 
boundary, in most cases, will include some portion of the SDZ, but typically does not 
include the entire SDZ.  

 
Small Arms Range - A small arms range is an outdoor area used for practice firing of 
small arms, defined under the Navy MRP as .50 caliber or below.  The types of ranges 
include, but are not limited to, skeet, trap, pistol, and machine gun ranges.  Indoor 
ranges are not included in the Navy MRP.  The use of year round range facilities was 
required to provide effective defense and security of Navy and Marine Corps stations, 
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as well as to meet and maintain proficiency requirements in marksmanship.  
(Reference:  NAVAER 00-100-504, dated March 1958).  
 
Munitions Constituents (MC) - Munitions constituents include any materials originating 
from unexploded ordnance, discarded military munitions or other military munitions, 
including explosive and non-explosive materials, and emission, degradation, or 
breakdown elements of such ordnance or munitions.  Various technical documents 
include differing information regarding the constituents associated with small arms 
ammunition (see Table below).  When defining MC at small arms ranges, bear in mind 
that lead is the primary MC of concern on small arms ranges as lead accounts for more 
than 85% of the weight of a projectile.  PAHs are also primary MC of concern where 
clay targets were used.  While lead is the MC most likely to be found in the environment 
and is of greatest environmental concern, we want to acknowledge that there are other 
MC associated with lead shot, shotgun shells, bullets, and/or the gunpowder used to 
propel the shells and bullets or gunpowder residue.  For consistency purposes in 
preparing the PA reports, please use the descriptions included in the sections for Skeet 
and Trap Ranges and Pistol (and Rifle) Ranges unless there is strong evidence to the 
contrary.  Note:  At a small arms range, there should be no MEC identified.  If you 
identified MEC, you need to include this in the report. 

 
 
List of Contaminants Potentially Found at Small Arms Firing Ranges (NFESC, 1987) 
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The following sections provide relevant information that should be discussed in the PA 
report for small arms ranges.  Information regarding skeet and trap ranges is presented 
first.  Information regarding pistol, rifle, and machine gun ranges follows the skeet and 
trap range guidelines.  The text is written in general terms and should be tailored to be 
site-specific for your range(s) in your report.  These guidelines are not meant to be all 
inclusive in terms of report text, but rather should provide an overview of the level of 
detail needed.  Please keep in mind that each range may vary in size and configuration.  
The team leader is responsible for making the PA report text specific to the site(s).  If 
you have questions regarding your range, please call and discuss your issues early in 
the process. 
 

 
Skeet and Trap Ranges 

 
Note:  The following section includes information for Skeet and Trap Ranges.  The 
example text provided was written for a range that was a single field combination skeet 
and trap range.  Skeet and trap ranges may include single field (i.e., a single firing arc) 
or multiple field (i.e., multiple firing arcs) skeet ranges, single field or multiple field trap 
ranges, or some combination of both.   
     
 
History and Site Description 
 
For the PA report, you should include the following information to describe the range: 
• Describe size/location of the range:  “The range consists of approximately (size in 

acres) and is located (give direction from a key landmark) in the (give general area) 
of the installation.” 

• Describe both military and recreational use and include dates of use:  “The skeet club 
used the range on an almost daily basis for recreational purposes from ___, when the 
range was constructed, until ___, when it was closed.  Military personnel also used 
the range for shotgun proficiency and moving target orientation training during this 
period.” 

• Describe the munitions use:  “Munitions use was limited to 12, 16, and 20 gauge and 
.410 caliber shotgun ammunition.” 

• Describe other range features:  “The two skeet houses, trap house, the firing arc, and 
the Gun Club Building (including building number if known) have been demolished 
and removed from the site.” 

• Describe other non-range features if present or if they existed in the past. 
 
You should include a description of what you observed during the visual survey: 
• Did you see shot/broken clay targets?  Where?  “During the visual survey, a limited 

number of broken clay targets were observed on the ground approximately ___ 
feet/yards (direction) of the former firing arc.” 

• Describe what is there now:  “This portion of the range is not in use and vegetation is 
re-established in some areas.” 
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• Describe other uses within the area where the range was located, both former and 
current:  “Fallow agricultural fields and a concrete-lined irrigation canal, which were in 
use while the range was operational, are located on or adjacent to the northern, 
eastern, and western portions of the range.  The fields have been fallow for the last 
three years and the irrigation canal is no longer used.” 

• Describe structures and use of structures currently at the site:  “An inert storage 
building, asphalt-paved fenced storage area, and asphalt-paved parking area have 
been constructed on the southern portion of the site where the former range 
structures were located.  This area is currently utilized by Navy personnel as a 
designated smoking area.” 

 
Include a discussion of your findings and a description of the range layout.  You should 
base this on both historical records identified and knowledge of technical manuals and 
guidance documents.  The following paragraph is provided as an example:  
 
“Based on review of historical documents, aerial and still photographs, information 
obtained from interviews, and observations made during the visual survey, the (site 
name) was constructed and used as a single field shotgun range.  According to Army 
Technical Manuals (referenced as AR 750-10 and TM 9-855) and the Navy 
Programming Guide (1958), the shooting field (i.e., firing arc) was laid out as a 63 foot 
radius semi-circle with concrete/asphalt walkways.  The surface danger zone (which 
includes the down range hazard area and safety fan) consisted of a semi-circle with a 
900-foot radius that utilized the same apex as the shooting field (see Figure).  For a 
single field range, the acreage of the surface danger 
zone was approximately 30 acres.   
 
The site boundary for the (site name), which includes 
approximately ____ acres, encompasses the firing arc, 
target area, and impact area where the lead shot and 
broken clay targets would be found.  Whereas, the 
surface danger zone is the portion of the former range 
that represented the area where the weapons, when 
fired from the firing arc, could endanger personnel.  The 
surface danger zone was used to define the area 
between the firing arc and target area, the impact area, 
the ricochet trajectory area, and the secondary danger 
area.” 
 
Note:  For this example, the range boundary comprises 
an area that is smaller than the SDZ.  The figure to the 
right shows the typical SDZ for a Single Field Shotgun 
Range (USACE, 2001).  Additional range schematics 
are included at the end of this fact sheet in the 
Reference section. 
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Visual Survey Observations and Results 
 
For this section of the report, you need to identify the Malcolm Pirnie team members 
that conducted the visual survey and the date of the survey.  You should also include 
Navy representatives that were present.  If you returned to the site, note the date and 
purpose of the return visit. 
 
When describing the visual survey observations, make sure you include a description of 
the areas walked, site features noted, whether you observed lead shot or broken clay 
targets on the ground surface, and other relevant observations.  For example:   
 
“During the visual survey, the team walked the areas at the site best corresponding to 
the former locations of the firing arc, skeet houses, trap house, and target impact area.  
The team also walked the perimeter of the irrigation canal, a portion of the fallow field 
east/northeast of the canal, the former inert storage area, and along the drainage swale 
south/southwest of the site.  A limited number of broken clay targets were noted 
approximately ___ feet (direction) of the former firing arc.  This portion of the site is not 
in use and vegetation is re-established.”   
 
You should expand on your observations and discuss the following: 
• Structures/features that have been demolished and removed from the site.  

Differentiate between the structures/features that were formerly part of the range and 
other structures/features that were not. 

• Structures/features that have been added since the range was demolished or closed.  
Include a description of the current use of the site and surrounding area (use general 
directions to describe uses in the surrounding area, such as north, south, east, and 
west). 

• Remember to include references for your maps:  “A visual depiction of the site 
reconnaissance is provided on Map 5.1-1 located at the end of Section 5.1.  
Additional range/site details are illustrated on Map 5.1-2, also located at the end of 
Section 5.1.” 

 
 
Munitions and Munitions Related Materials 
 
This section is standard for small arms ranges and should be modified only as 
necessary to accurately describe your range(s).  Example text is provided below: 
 
“This section describes the munitions or munitions related materials known or 
suspected to be at the site, including the types and estimated maximum penetration 
depths.  This includes both MEC and non-hazardous munitions related scrap (e.g., 
fragmentation, base plates, and/or inert mortar fins).  However, since the (site name) 
was used for small arms training only, MEC and non-hazardous munitions related scrap 
are not known or suspected to have been present at the site. 
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Munitions use at the (site name), which was used as a single field shotgun range 
(modify this to describe your range), was limited to 12, 16, and 20 gauge and 
.410 caliber shotgun ammunition.  The exact quantity of shotgun ammunition deployed 
or fired at the range is unknown.  Firing records were not available, and there is no 
defensible method of determining the amount of ammunition potentially fired at the 
range.  Ordnance technical data sheets for the various shotgun ammunition listed above 
are included in Appendix E.  Based on the information obtained during the data 
collection process, other munitions types, including special consideration munitions (i.e., 
chemical warfare materiel filled munitions, electrically fuzed munitions, and/or depleted 
uranium associated munitions), are not known nor suspected to have been used at the 
site.” 
 
 
MEC Presence 
 
For the report, you should include the following standard text: 
 
“Because the site was used only for shotgun training and there is no historical or known 
evidence of explosives used at the site, there is no evidence of MEC.  As such, there 
are no known MEC areas associated with the (site name).  There are no suspected 
MEC areas associated with the (site name).  Based on observations made and data 
collected during the PA process, the (size) acre site, as well as the surface danger zone 
associated with the (site name), is not suspected to contain MEC.” 
 
Note:  It is the team leader’s responsibility to make sure the text accurately reflects the 
conditions at your range(s). 
 
 
Ordnance Penetration Estimates 
 
As with the previous sections, this section includes standard text that should be 
included in the report: 
 
“The depth to which munitions penetrate below the ground surface depends on many 
factors, including the type of soil, the angle of impact, the size of the munition, the 
velocity at impact, and site-specific environmental conditions.  Over the years, the DoD 
has studied and modeled munitions penetration depths and has issued various 
guidance and technical documents on the subject.  For the purposes of the PA, 
maximum probable penetration depths are estimated following guidance listed in the 
latest draft (July 2002) of the DoD Directive on Explosives Safety issued by the DoD 
Explosives Safety Board  [DoD Directive 6055.9 (DoD Ammunition and Explosives 
Safety Standards)].  The Directive refers to TM 5.855.1 and NAVFAC P-1080.   
 
The technical documents, however, apply to air dropped and indirect fire weapons and 
do not apply to skeet ranges.  By design, skeet ammunition is dispersed as pellets over 
a small area in the direction of fire.  According to the Navy Programming Guide (1958), 
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the minimum surface danger zone for a skeet range is 900 feet.  Pellets dispersed from 
a shotgun would be deposited on the ground surface well within this zone and would not 
penetrate the ground surface unless disturbed.” 
 
 
Munitions Constituents 
 
The type(s) of MC that may be present will vary based on the purpose of the range, the 
ammunition used, the period of use, and other factors.  Reference documents vary in 
the constituents listed for small arms ranges.  For consistency purposes when writing 
the PA report, you should use the following text unless you have specific information 
that suggests other constituents may be present: 
 
“The primary MC of concern associated with shotgun ammunition is lead.  Metallic lead 
is insoluble in water, but in the geochemical environment of most ranges it may slowly 
convert to other oxidized forms.  Depending on the environment (e.g., soil 
characteristics, pH, and organic matter present), oxidation products can become mobile.  
However, lead mobility is effectively controlled by adsorption under the majority of 
conditions found on small arms ranges.  In general, an exponential decline in lead 
concentrations has been observed in very short vertical distances due to adsorption or 
exchange reactions with clays, metal oxides, or organic mater in the soil.  As such, lead 
mobility is not likely to be an issue at most ranges. 
 
Other MC may include antimony, arsenic, copper, nickel, zinc, and constituents 
associated with black or smokeless powder.  However, these constituents are less likely 
to be of concern since they are either present in the shotgun ammunition in only minor 
amounts/concentrations or are typically consumed when the shotgun round is fired.  
Because clay targets were identified at the former range, polycyclic aromatic 
hydrocarbons (PAHs) associated with the targets may also be present at the site.  
However, PAHs present in clay targets tend to be tightly bound in the petroleum pitch 
and limestone matrix of the target and are not readily available to the environment.  In 
addition, the clay targets contain low solubility, high molecular weight PAHs that are not 
likely to effectively leach into the surrounding soils.  Based on discussions with 
installation personnel, surface soil sampling at the (site name) (has or has not) 
occurred.  Review of IRP documents indicates that groundwater monitoring wells (have 
or have not been) installed near the site.” 
 
Note:  Modify your text to reflect actual conditions at your site. 
 
 
Contaminant Migration Routes and Receptors 
 
The contaminant migration routes and potential receptors should be determined during 
preparation of the Conceptual Site Model (CSM).  Keep in mind that the following needs 
to be described in the PA report: 
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• Describe the contaminant migration routes.  These may be naturally occurring or may 
be the result of human activities.  You might describe these routes as follows:  
“Migration of MC may occur naturally through surface soil erosion, plant/animal 
uptake, or by human activities, including maintenance (e.g., vegetation removal and 
grading) and demolition/construction (e.g., demolition of former range structures and 
construction of new structures).” 

• Remember to also describe activities that may have resulted in deposition of lead 
shot and clay targets in the surface soil (i.e., 0 to 2 feet).  For example:  
“Maintenance, demolition, construction, and grading activities that have taken place 
at the site may have resulted in deposition of lead shot and clay target pieces in the 
top one to two feet of surface soil at the former range.” 

• You should also include future activities in your text:  “Future construction, 
excavation, utility installation, or other site work could also be a release mechanism.    
In addition, wind and surface water erosion during major precipitation events may 
result in potential MC migration.” 

• Discuss the potential receptors, which will include both human and ecological 
receptors, and what activities they may be involved with at the site:  “Potential human 
receptors include Navy and civilian personnel (e.g., security and maintenance), 
contractors (e.g., maintenance, utilities, construction, excavation, grading, and other 
site work), and visitors.  Potential ecological receptors include small mammals (e.g., 
ground squirrels and rabbits), reptiles, and birds.  Potential ecological receptors also 
include species of special concern, such as the (list species for your site).” 

• Describe the pathways through which exposure may occur:  “Human receptors may 
come into direct contact with MC while conducting security checks or periodic non-
intrusive maintenance (i.e., vegetation removal).  Ecological receptors may come into 
direct contact with MC in surface soil while foraging or burrowing.  Ecological 
receptors may also come into contact with MC that has been incorporated into the 
food chain (bioaccumulated in plants and small animals).” 

 
 
Summary 
 
Include site-specific information in the first several paragraphs that provide a summary 
of the site history, description, features, visual survey observations, and other key 
points.  Conclude with a paragraph summarizing MEC/MC presence.  Remember that 
you typically do not have MEC at small arms ranges.  If you identified MEC, your range 
was also used for another purpose that should be clearly identified in the report.  An 
example follows: 
  
“Information obtained during the site visit and observations made during the visual 
survey provided no evidence of MEC.  MC may include lead, other constituents 
associated with the ammunition (such as antimony, arsenic, copper, nickel, and zinc), 
and constituents associated with black or smokeless powder.  During the visual survey, 
a limited number of broken clay targets were noted approximately (distance) feet 
(direction) of the former firing arc.  PAHs may be present from the broken clay targets.  
MC, if present, would likely be located in surface soils at the range (direction of fire) of 
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the firing arc.  For skeet and trap ranges, the area where the clay targets and lead shot 
typically accumulated during the active life of the range extended from the firing arc to 
approximately 600 feet in the general direction of fire.  Clay targets typically would be 
found within the first 300 feet and lead shot would be found from 300 feet to 600 feet 
from the firing arc.  Based on information obtained from the installation, surface soil 
sampling at the range has not been conducted.” 
 
Note:  If you have evidence that suggests the lead shot and/or clay targets were moved 
and stockpiled, you should also describe the area where they were stockpiled.  
 
Several examples of shotfall areas (i.e., the area where lead shot would have 
accumulated during the active live of the range) for different skeet and trap range 
configurations have been included on this and the following page for reference.  While 
guidance documents vary in how the shotfall area is depicted, they consistently show 
the shotfall area for skeet and trap ranges between approximately 300 to 600 feet from 
the firing arc.  To provide consistency in the PA reports, you should make sure your 
range boundary includes the majority of the shotfall area.  Bear in mind that your RPMs 
and Installation POCs may have different drivers for how they want the range boundary 
depicted.  It is OK to have range boundaries that are site/installation specific, but we 
want to make sure each range boundary captures the area(s) where the majority of the 
clay targets and lead shot would be found.  For mapping purposes, please include the 
range boundary (this will be site/installation specific) and the appropriate SDZ (this will 
provide consistency in mapping for the skeet and trap ranges).  If you have questions 
regarding how to define range boundaries and SDZs, please contact the people 
identified in the beginning of this fact sheet.   
 
 
 

This figure depicts the potential target fragment and lead shot accumulation areas for a 
double field shotgun (skeet) range. 
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The following figures depict the shotfall areas for a triple field skeet range and a triple 
field trap range. 
 
 

 

 
 
 

 

 

The shaded area represents the Area of Maximum Shotfall. 
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Pistol, Rifle, and Machine Gun Ranges 
 
Note:  The following section includes information for Pistol, Rifle, and Machine Gun 
Ranges.  The example text provided was written for a pistol range.  Rifle and machine 
gun ranges will have slightly different configurations and you will have to modify your 
report text accordingly.   
     
 
History and Site Description 
 
For the PA report, you should include the following information to describe the range: 
• Describe size/location of the range:  “The (site name), consisting of approximately 

(size in acres), is located (give direction from a key landmark) in the (give general 
area) of the installation.” 

• Describe range use (both military and recreational), include dates of use and range 
layout/features:  “Property records indicate that the range was constructed in (date), 
with (number) fixed firing positions and targets located at (include distances) yards.  
The range was oriented in a (for example, west to east) direction, with the firing 
points located on the (for example, westernmost) portion of the range.  The earthen 
butt, or backstop berm, was approximately ___ feet high and ___ feet long.  The 
range was used for small arms training and periodic requalification by military 
personnel through (date), when it was closed.” 

• Describe the munitions use:  “Based on historical documentation review, information 
obtained from interviews, and observations made during the visual survey, the (site 
name) was constructed and used as a pistol range.  Weapons use was limited to 
small caliber (.22, .38, and .45 caliber, and 9 mm) handguns.” 

 
You should include a description of what you observed during the visual survey: 
• Describe range features/current conditions.  Could you identify the firing points/line, 

target stands, or backstop berm?  Did you see bullet fragments in the backstop 
berm?  For example:  “The backstop berm has been demolished and soils from the 
berm have been stockpiled onsite.  During the visual survey, numerous lead bullets 
and bullet fragments were observed in the stockpiled soil from the backstop berm.” 

• Describe other non-range features if present or if they existed in the past.  Make sure 
you describe what is there now:  “The site is not used and vegetation is re-
established over the majority of the former range.” 

• Describe other uses within the area where the range was located, both former and 
current.  Include a description of structures, if present, and the use of these 
structures. 

 
Include a discussion of your findings and a description of the range layout.  You should 
base this on both historical information identified and knowledge of technical manuals 
and guidance documents.  The following paragraph is provided as an example:  
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“Based on review of historical documents, aerial and still photographs, information 
obtained from interviews, and observations made during the visual survey, the (site 
name) was constructed and used as a pistol range.  According to Army Technical 
Manuals (referenced as AR 750-10 and TM 9-855) and the Navy Programming Guide 
(1958), a typical pistol range was approximately 30 yards wide by 50 yards deep.  The 
range was comprised of the firing line, targets, earthen berm (backstop berm), and an 
area behind the firing line that included the ammunition issue point and administrative 
area.  The backstop berm was typically constructed along the backside of the range, 
approximately five feet to the rear of the targets.  A five degree angle of fire extended 
from the firing line down range a distance of 4,800 feet, with an additional 25 degree 
safety fan (on both sides) extending down range 3,600 feet.  The surface danger zone, 
which included the down range hazard area and the safety fan, was roughly diamond-
shaped and contained approximately 224 acres.  
 
The site boundary for the (site name), which includes 
approximately ____ acres, encompasses the firing line, 
target areas, former backstop berm location, and 
stockpiled soil from the backstop berm.  The site 
includes the area where the bullets and bullet 
fragments were observed.  Whereas, the surface 
danger zone represented the portion of the former 
range that included the area where the weapons, when 
fired from the firing line, were a potential hazard to 
personnel.  The surface danger zone was used to 
define the area that included the firing line, target 
areas, impact area (i.e., backstop berm), ricochet 
trajectory area, and secondary danger area.”  
 
 
Note:  For this example, the range boundary comprises an area that is smaller than the 
SDZ.  The figure to the right shows the typical SDZ for a Pistol Range (USACE, 2001).  
Additional range schematics are included at the end of this fact sheet in the Reference 
section. 
 
 
Visual Survey Observations and Results 
 
For this section of the report, you need to identify the Malcolm Pirnie team members 
that conducted the visual survey and the date of the survey.  You should also include 
Navy representatives that were present.  If you returned to the site, note the date and 
purpose of the return visit.   
 
When describing the visual survey observations, make sure you include a description of 
the areas walked, site features noted, whether you observed bullets and/or bullet 
fragments on the ground surface or in the backstop berm, and other relevant 
observations.  For example:   



Preliminary Assessment Report Guidance         May 2004 (Version 1) 
Small Arms Range Fact Sheet  Page 13 of 24 

“During the visual survey, the team walked the areas at the site best corresponding to 
the former locations of the firing points, target stands, and backstop berm.  The team 
also walked the perimeter of the backstop berm soil stockpile, the dirt roads encircling 
the site, and along the drainage swale on the eastern perimeter of the site.  Numerous 
lead bullets and bullet fragments were observed in the backstop berm stockpile.  
Concrete and metal debris from a former structure (building number) also remain at the 
site.  The site is not in use and vegetation is re-established on a majority of the former 
range.” 
 
You should expand on your observations and discuss the following: 
• Structures/features that have been demolished and removed from the site.  

Differentiate between the structures/features that were formerly part of the range and 
other structures/features that were not. 

• Structures/features that have been added since the range was demolished or closed.  
Include a description of the current use of the site and surrounding area (use general 
directions to describe uses in the surrounding area, such as north, south, east, and 
west). 

• Remember to include references for your maps:  “A visual depiction of the site 
reconnaissance is provided on Map 5.2-1 located at the end of Section 5.2.  
Additional range/site details are illustrated on Map 5.2-2, also located at the end of 
Section 5.2.” 

 
 
Munitions and Munitions Related Materials 
 
This section is standard for small arms ranges and should be modified only as 
necessary to accurately describe your range(s).  Example text is provided below: 
 
“This section describes the munitions or munitions related materials known or 
suspected to be at the site, including the types and estimated maximum penetration 
depths.  This includes both MEC and non-hazardous munitions related scrap (e.g., 
fragmentation, base plates, and/or inert mortar fins).  However, since the (site name) 
was used for small arms training only, MEC and non-hazardous munitions related scrap 
are not known or suspected to have been present at the site. 
 
Munitions use at the (site name), which was used as a pistol range (modify this to 
describe your range), was limited to .22, .38, and .45 caliber, and 9 mm rounds.  The 
exact quantity of ammunition deployed or fired at the range is unknown.  Firing records 
were not available, and there is no defensible method of determining the amount of 
ammunition potentially fired at the range.  Ordnance technical data sheets for the 
various small arms ammunition listed above are included in Appendix E.  Based on the 
information obtained during the data collection process, other munitions types, including 
special consideration munitions (i.e., chemical warfare materiel filled munitions, 
electrically fuzed munitions, and/or depleted uranium associated munitions), are not 
known nor suspected to have been used at the site.” 
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MEC Presence 
 
For the report, you should include the following standard text: 
 
“Because the site was used only for small arms training and there is no historical or 
known evidence of explosives used at the site, there is no evidence of MEC.  As such, 
there are no known MEC areas associated with the (site name).  There are no 
suspected MEC areas associated with the (site name).  Based on observations made 
and data collected during the PA process, the (size) acre site, as well as the surface 
danger zone associated with the (site name), is not suspected to contain MEC.” 
 
Note:  It is the team leader’s responsibility to make sure the text accurately reflects the 
conditions at your range(s). 
 
 
Ordnance Penetration Estimates 
 
As with the previous sections, this section includes standard text that should be 
included in the report: 
 
“The depth to which munitions penetrate below the ground surface depends on many 
factors, including the type of soil, the angle of impact, the size of the munition, the 
velocity at impact, and site-specific environmental conditions.  Over the years, the DoD 
has studied and modeled munitions penetration depths and has issued various 
guidance and technical documents on the subject.  For the purposes of the PA, 
maximum probable penetration depths are estimated following guidance listed in the 
latest draft (July 2002) of the DoD Directive on Explosives Safety issued by the DoD 
Explosives Safety Board [DoD Directive 6055.9 (DoD Ammunition and Explosives 
Safety Standards)].  The Directive refers to TM 5.855.1 and NAVFAC P-1080.   
 
The technical documents, however, apply to air dropped and indirect fire weapons and 
do not apply to small arms ranges.  By design, a small arms range is a directed fire 
training range and normally has a backstop (impact) berm located behind the target 
area that receives/contains the projectiles (bullets) expended on the range.  Depending 
on berm composition, the penetration depths into the backstop berm range from surface 
to 12 inches.  At the (site name), expended bullets and bullet fragments were observed 
in the stockpiled soil that remains on site from the former backstop berm (make this site-
specific…for example, you may have a backstop berm at your site with expended 
bullets/bullet fragments visible on the surface of the backstop berm…you would need to 
describe this scenario instead).  Because the range was designed such that small arms 
ammunition was fired toward targets and retained onsite by the backstop berm, 
expended rounds are not expected to have penetrated the ground surface or 
accumulated beyond the former location of the backstop berm.” 
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Munitions Constituents 
 
The type(s) of MC that may be present will vary based on the purpose of the range, the 
ammunition used, the period of use, and other factors.  Reference documents vary in 
the constituents listed for small arms ranges.  For consistency purposes when writing 
the PA report, you should use the following text unless you have specific information 
that suggests other constituent may be present: 
 
“Small arms ammunition is mainly comprised of lead (approximately 85 percent by 
weight of the projectile).  As such, the primary MC of concern associated with small 
arms ranges is lead.  Metallic lead is insoluble in water, but in the geochemical 
environment of most ranges it may slowly convert to other oxidized forms.  Depending 
on the environment (e.g., soil characteristics, pH, and organic matter present), oxidation 
products can become mobile.  However, lead mobility is effectively controlled by 
adsorption under the majority of conditions found on small arms ranges.  In general, an 
exponential decline in lead concentrations has been observed in very short vertical 
distances due to adsorption or exchange reactions with clays, metal oxides, or organic 
matter in the soil.  As such, lead mobility is not likely to be an issue at most ranges. 
 
Other MC may include antimony, arsenic, copper, zinc, and constituents associated with 
black or smokeless powder.  However, these constituents are less likely to be of 
concern since they are either present in the ammunition item in only minor 
amounts/concentrations or are typically consumed when the item is fired.  Based on 
discussions with installation personnel, surface soil sampling at the (site name) (has or 
has not) occurred.  Review of IRP documents indicates that groundwater monitoring 
wells (have or have not been) installed near the site.” 
 
Note:  Modify your text to reflect actual conditions at your site. 
 
 
Contaminant Migration Routes and Receptors 
 
The contaminant migration routes and potential receptors should be determined during 
preparation of the Conceptual Site Model (CSM).  Keep in mind that the following needs 
to be described in the PA report: 
• Describe the contaminant migration routes.  These may be naturally occurring or may 

be the result of human activities.  You might describe these routes as follows:  
“Migration of MC may occur naturally through surface soil erosion, plant/animal 
uptake, or by human activities, including maintenance (e.g., vegetation removal) and 
site work (e.g., range demolition).” 

• Remember to also describe activities that may have resulted in deposition of 
bullets/bullet fragments in the surface soil (i.e., 0 to 2 feet).  For example:  “The 
former backstop berm has been demolished and soils from the berm have been 
stockpiled onsite.  These activities may have resulted in deposition of lead bullets 
and bullet fragments in the surface soils (from zero to two feet below the ground 



Preliminary Assessment Report Guidance         May 2004 (Version 1) 
Small Arms Range Fact Sheet  Page 16 of 24 

surface) adjacent to the former backstop berm location and the current stockpiled soil 
location.” 

• You should also include future activities in your text:  “Future construction, 
excavation, utility installation, or other site work could also be a release mechanism.    
In addition, wind and surface water erosion during major precipitation events may 
result in potential MC migration.” 

• Discuss the potential receptors, which will include both human and ecological 
receptors, and what activities they may be involved with at the site:  “Potential human 
receptors include Navy and civilian personnel (e.g., security and maintenance), 
contractors (e.g., maintenance, utilities, construction, excavation, grading, and other 
site work), and visitors.  Potential ecological receptors include small mammals (e.g., 
ground squirrels and rabbits), reptiles, and birds.  Potential ecological receptors also 
include species of special concern, such as the (list species for your site).” 

• Describe the pathways through which exposure may occur:  “Human receptors may 
come into direct contact with MC while conducting security checks or periodic non-
intrusive maintenance (i.e., vegetation removal).  Ecological receptors may come into 
direct contact with MC in surface soil while foraging or burrowing.  Ecological 
receptors may also come into contact with MC that has been incorporated into the 
food chain (bioaccumulated in plants and small animals).” 

 
 
Summary 
 
Include site-specific information in the first several paragraphs that provide a summary 
of the site history, description, features, visual survey observations, and other key 
points.  Conclude with a paragraph summarizing MEC/MC presence.  Remember that 
you typically do not have MEC at small arms ranges.  If you identified MEC, your range 
was also used for another purpose that should be clearly identified in the report.  An 
example follows: 
  
“Information obtained during the site visit and observations made during the visual 
survey provided no evidence of MEC.  Numerous lead bullets and bullet fragments were 
observed in the backstop berm stockpile during the visual survey.  MC may include 
lead, other constituents associated with the ammunition (such as antimony, arsenic, 
copper, nickel, and zinc), and constituents associated with black or smokeless powder. 
MC, if present, would likely be located in the stockpiled soil from the former backstop 
berm, in surface soils located adjacent to the stockpile and former berm locations, and 
possibly near the firing line (you will need to make this site-specific since the backstop 
berm may still be in place at some sites, but at others it will have been demolished with 
soil either stockpiled on-site or, in some cases, removed from the site).  Based on 
information obtained from the installation, surface soil sampling at the range has not 
been conducted.” 
 
Note:  If you have evidence that suggests the backstop berm was moved and stockpiled 
(as described in the example text), you should include a description of the area where 
the backstop berm soils were stockpiled or used (this may be on-site or off-site).  
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The following figure depicts the areas at a pistol range where you potentially would find 
constituents associated with firing small arms ammunition.  Specifically, you may find 
residual constituents in surface soils in front of the firing line and bullets/bullet fragments 
in the backstop berm.  To provide consistency in the PA reports, you should make sure 
your range boundary includes the firing line/points, target area, and backstop berm.  
Bear in mind that your RPMs and Installation POCs may have different drivers for how 
they want the range boundary depicted.  It is OK to have range boundaries that are 
site/installation specific, but we want to make sure each range boundary captures the 
area(s) where the majority of the residuals and bullets/bullet fragments would be found.  
In the example text, the backstop berm had been demolished and the backstop berm 
soil had been stockpiled on-site.  If this is the case for your range, the range boundary 
should include the area where the soil has been stockpiled at the site.  For mapping 
purposes, please include the range boundary (this will be site/installation specific) and 
the appropriate SDZ (this will provide consistency in mapping for the small arms 
ranges).  If you have questions regarding how to define range boundaries and SDZs, 
please contact the people identified in the beginning of this fact sheet.   
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Range Descriptions and Figures 
 
The following range descriptions and figures were taken from USACE guidance 
documents dated 2001.  Descriptions and figures have been included for the following 
ranges: 
 
• Skeet and Trap Ranges (Single, Double, and Triple Field Shotgun Ranges) 
• Pistol Range 
• Known Distance (KD) Rifle Ranges (200-, 300-, and 500-yard Ranges) 
 
 
 
 
Note:  If additional range descriptions and figures are needed for your site, please 
contact Dan Hains or Al Larkins to obtain them.
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Known Distance Rifle Range (500-yards)
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EXECUTIVE SUMMARY 

This Site Screening Process (SSP) report for seven sites at Indian Head Naval Surface Warfare Center 

(IHDIV-NSWC) Indian Head, Maryland was prepared by Tetra Tech NUS, Inc. (TtNUS) under the 

Comprehensive Long-Term Environmental Action Navy (CLEAN), Contract Number N62467-94-D-0888, 

Contract Task Order (CTO) 0803. 

 

The objective of the SSP investigation was to collect sufficient data for the seven sites to determine for 

each site whether the site requires additional investigation (e.g., remedial investigation/feasibility study), 

or whether it can be closed with no further action.  EPA Region 3 human health residential risk-based 

concentrations (RBCs) were used to evaluate human health risk.  A screening level ecological risk 

assessment was used to evaluate ecological risk.  The seven sites and the recommended dispositions 

are as follows: 

 

Site 32 –  Suspected Tool Burial 
No samples were collected at this site based on the results at Site 34, a similar site.  No action is 

recommended. 

 

Site 33 – Scrap Metal Pit  
Six subsurface soil samples and three groundwater samples were collected.  Based on the laboratory 

results and a preliminary human health risk evaluation, a supplemental sampling investigation is 

recommended to verify the results of a single turbid groundwater sample before determining if an RI is 

justified. 

 

Site 34 – Tool Burial  
One subsurface soil sample and three groundwater samples were collected. Based on comparison of the 

laboratory results to screening levels, no action is recommended. 

 

Site 36 – Closed Landfill  
A geophysical investigation was performed, but no samples were collected.  Because the geophysical 

investigation identified the presence of buried material, and because of the anticipated level of effort 

needed to evaluate this type of site, a remedial investigation/feasibility study is recommended. 

 

Site 37 – Causeway  
Five subsurface soil samples, three groundwater samples, three surface water samples, and three 

sediment samples were collected.  Based on the laboratory results and a preliminary human health risk 
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evaluation, a remedial investigation/feasibility study is recommended.  The RI should also include further 

evaluation of ecological COPCs. 

 

Site 51 – Building 101 Dry Well  
Two subsurface soil samples were collected and trace concentrations of benzene and toluene were 

detected.  Only one dry well was found in an area where two dry wells were suspected (see Site 52, 

below).  Based on the laboratory results and site conditions, no action is recommended. 

 

Site 52 – Building 102 Dry Well 
Only one dry well was found, and it was designated as Site 51.  No second dry well was found, so Site 52 

does not exist.  No action is recommended. 

 

 



   

1.0  INTRODUCTION 

This Site Screening Process (SSP) report for seven sites at Indian Head Naval Surface Warfare Center 

(IHDIV-NSWC) Indian Head, Maryland was prepared by Tetra Tech NUS, Inc. (TtNUS) under the 

Comprehensive Long-Term Environmental Action Navy (CLEAN), Contract Number N62467-94-D-0888, 

Contract Task Order (CTO) 0803. 

 

1.1 PURPOSE 

The purpose of the SSP is to determine whether operations at seven sites have resulted in the release of 

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

concentrations of potential environmental concern.  Five of the seven sites are among the 37 Site 

Screening Areas (SSAs) identified in Appendix B of the Federal Facilities Agreement (FFA).  SSAs are 

those geographical areas with suspected contamination that will require some level of investigation under 

the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) program.  The 

other two sites of the seven sites were not among the list of SSAs and are being investigated to confirm 

previous evaluations. 

 

1.2 OBJECTIVE AND SCOPE 

The objective of the SSP investigation was to collect sufficient data to determine whether each of the 

sites requires additional investigation [i.e., supplemental SSP investigation or remedial investigation 

(RI)/feasibility study (FS)], designation as an accelerated operable unit, or if the site can be closed with 

no action (NA).  The general scope of this SSP investigation was agreed upon by the Indian Head 

Installation Restoration Team (IHIRT) in the Site Screening Investigation Work Plan (TtNUS, 2001).  The 

following sites were investigated under this SSP: 

 

• Site 32 –  Suspected Tool Burial (SSA) 

• Site 33 – Scrap Metal Pit (SSA) 

• Site 34 – Tool Burial (SSA) 

• Site 36 – Closed Landfill (SSA) 

• Site 37 – Causeway (SSA) 

• Site 51 – Building 101 Dry Well (not an SSA) 

• Site 52 – Building 102 Dry Well (not an SSA) 

 

The investigative process consisted of research, limited geophysical investigations, media sampling, and 

analytical data evaluation.  The research consisted of a review of historical facility documents as related 
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to the operations at the individual sites, and interviews with Base personnel.  Geophysical surveys were 

conducted at Sites 33, 34, 36, 51, and 52 to more accurately identify sample locations, site boundaries, 

and buried utility lines.  Environmental media sampling was conducted at six of the seven sites.  Samples 

were collected from soil, groundwater, surface water, and/or sediment locations, as appropriate, based 

on site history and possible containment transport pathways.  Analytical data were evaluated via a formal 

data validation process, background comparisons, and human health and ecological risk screening 

analyses.  

 

1.3 REPORT ORGANIZATION 

Section 1.0 of this report presents the purpose, scope, and objectives of this report.  Section 2.0 provides 

background information for IHDIV-NSWC.  Section 3.0 describes the investigative procedures that were 

used to implement the fieldwork at the SSP sites.  A discussion of the general data evaluation methods 

used in this SSP report is provided in Section 4.0.  Sections 5.0 through 11.0 provide the background, 

physical characteristics, summaries of field activities, analytical data, risk screening analyses, 

conclusions, and recommendations for each SSP site. 

 

Support documentation for the SSP investigation is appended to this report.  The field forms associated 

with the field investigation are contained in Appendices A through F.  The entire analytical database 

(including nondetect and positive analytical results) for the SSP sites and a data validation report for the 

associated chemical analyses are provided in Appendices G and H.  Appendix I contains support 

documentation for the human health risk screening analyses.  

 



   

2.0  BACKGROUND INFORMATION 

This section presents the facility location and history, a discussion of previous environmental 

investigations at IHDIV-NSWC, physical characteristics of the facility, demography and land use, and 

ecology. 

 

2.1 FACILITY LOCATION  

The IHDIV-NSWC is located in northwestern Charles County, Maryland, approximately 25 miles 

southwest of Washington, DC.  The IHDIV-NSWC is a military facility consisting of the Main Area on the 

Cornwallis Neck Peninsula and the Annex on Stump Neck.  The Main Area is bounded by the Potomac 

River to the northwest, west, and south, Mattawoman Creek to the south and east, and the town of Indian 

Head to the northeast (Figure 2-1).  Stump Neck Annex is located across Mattawoman Creek.  The 

Stump Neck Annex is not contiguous with the main area.  It has a separate United States Environmental 

Protection Agency (EPA) identification number, and is operated by a tenant.  Sites 32, 33, 34, 36, and 37 

are located within the Stump Neck Annex.  Sites 51 and 52 are located within the main base area.  The 

locations of the seven sites are shown on Figures 2-2 and 2-3.   

 

2.2 PREVIOUS INVESTIGATIONS 

The following provides brief descriptions of past investigations at IHDIV-NSWC, which were conducted to 

address some or all of the Installation Restoration (IR) sites and that specifically relate to the seven sites 

included in this report. 

 

In 1983, the Navy completed an initial assessment study (IAS) of IHDIV-NSWC.  This study identified and 

examined 29 sites in the Main Area and 9 sites in the Stump Neck Annex.  Sites 32, 33, 34, 36, and 37 

were included in this study.  In 1996, the Navy, EPA, and Maryland Department of the Environment 

(MDE) decided to perform RIs at eight sites in the Main Area and postpone further investigation of the 

balance of the sites to the Site Screening Process (EPA and DON, 2000). 

 

In 1992, the Navy completed a supplemental preliminary assessment (PA).  This PA was an addendum to 

the IAS and examined 17 additional sites in the Main Area.  Sites 51 and 52 were included in this study.  

At that time, no action was recommended for Sites 51 and 52. 

 

In 1988, the EPA completed a Resource Conservation and Recovery Act (RCRA) solid waste 

management unit (SWMU) Investigation of the Main Base Area.  This document included 78 SWMUs and 
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12 areas of concern.  In 1990, the EPA completed a RCRA SWMU Investigation of the Stump Neck 

Annex.  This document included 24 SWMUs.  Sites 32, 33, 34, 36, and 37 were identified as SWMUs. 

 

Since 1983, additional site-specific investigations, studies, and removal actions have been performed at 

other sites throughout IHDIV-NSWC.  Information on these studies can be found in other reports.  In 

addition, Sites 51 and 52 are encompassed by the RI that is currently underway in the Lab Area (Sites 14, 

15, 16, 49, 50, 53, 54, and 55). 
 

A basewide Background Investigation (BI) was performed in 1997 (B&R Environmental, 1997).  This 

study was expanded and revised in February 2002 (TtNUS, 2002).  The purpose of the BI was to 

establish a basewide background database for IHDIV-NSWC that would be used as a tool to evaluate 

analytical results for soil and groundwater samples collected during future investigations.  In particular, 

the data contained in the BI would be used to determine whether environmental samples collected at 

IHDIV-NSWC contain contaminants at concentrations that exceed naturally occurring background 

concentrations.  Section 4.2 contains a more detailed discussion of the BI and its applicability to the SSP. 

 

2.3 PHYSICAL SETTING 

General descriptions of the physical setting at IHDIV-NSWC are provided below. 

 

2.3.1 Topography, Surface Water, and Drainage 

Indian Head consists of two areas: the Indian Head NSWC and the Stump Neck Annex.  Indian Head lies 

within the Atlantic Coastal Plain Physiographic Province, approximately 8 to 10 miles east of the Fall Line 

that marks the western extent of the Atlantic Coastal Plain Physiographic Province.  The two facilities 

have gently rolling to undulating topography with elevations ranging from sea level to 111 feet above 

mean sea level (msl).  The higher elevations exist in the northern portion of Indian Head.  Generally, the 

land surface slopes to the east and southeast, with slopes of 5-percent or less.  The western side of the 

base along the Potomac River is characterized by 40- to 50-foot bluffs, and the eastern side along 

Mattawoman Creek is more gradational, except for a few areas with several 10- to 40-foot bluffs (Hart, 

1983).  

 

The three principal waterways in the vicinity of IHDIV-NSWC and Stump Neck Annex are the Potomac 

River, Mattawoman Creek, and Chicamuxen Creek.  The Potomac River is a tidally influenced estuary 

that is slightly brackish.  Mattawoman and Chicamuxen Creeks are tributaries to the Potomac River.  Both 

are also tidally influenced.  Tidal marshes exist along Mattawoman Creek and Chicamuxen Creek.   
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Wastewater from IHDIV-NSWC is discharged directly to the Potomac River or Mattawoman Creek and 

from outfalls to tributaries of the Potomac River or Mattawoman Creek.  The wastewaters consist of 

industrial, sanitary, and storm effluents or combinations thereof (Hart, 1983). 

 

2.3.2 Geology 

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 650 feet in the west to 900 feet in the eastern 

portion of the Charles County (Vroblesky, 1991).  It lies unconformably on the crystalline basement rock 

surface, which dips to the east.  

 

The geologic units underlying IHDIV-NSWC, in stratigraphically ascending order, are the Lower 

Cretaceous Potomac Group, the Tertiary age Aquia Formation and Park Hall Formation, and several 

Quaternary fluvial and estuarine deposits. 

 

The Potomac Group (Lower Cretaceous) consists of three geologic units (in descending stratigraphic 

order):  the Patapsco Formation, the Arundel Formation, and the Patuxent Formation.  The lithology of the 

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

environments (Hiortdahl, 1990) and ranges in thickness from 650 to 750 feet (Vroblesky, 1991; Harsh, 

1990).  The Patapsco Formation generally consists of clays with interbedded sand units.  The Arundel 

Formation generally consists of a variegated clay.  The Patuxent Formation consists of clays with 

interbedded sand units. 

 

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 approximately 

0 to 80 feet thick in the IHDIV-NSWC peninsula area. 

 

The Park Hall Formation (upper Pliocene) consists of non-marine, fluvial, and estuarine deposits of sand 

and clay interbedded with sand with gravel.  It is overlain unconformably by Quaternary deposits.  The 

thickness of this formation in the area ranges from 0 to approximately 60 feet. 

 

The Tertiary geologic formations are missing in many locations in the IHDIV-NSWC peninsula area.  

Where this occurs, the overlying Quarternary deposits come in contact with the underlying Cretaceous 

formations.  The Quarternary fluvial and estuarine deposits in the IHDIV-NSWC peninsula area consist of 

Pleistocene paleochannel deposits and Holocene alluvial deposits (Hiortdahl, 1990).  These deposits 

consist of gravel, sand, silt, clay, and peat mixtures with irregular bedding.  The aggregate thickness may 

range from 0 to approximately 40 feet. 
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2.3.3 Hydrogeology 

The lower and middle sands of the Patasco Formation and the Patuxent Formation of the Potomac Group 

are the principal aquifers for domestic use at the IHDIV-NSWC.  Potable water wells at IHDIV-NSWC are 

screened in one or more sand zones to an average depth of 200 to 300 feet.  These potable water wells 

serve an approximate population of 3,350 people, including civilian and enlisted Navy employees and 

contractor employees.  None of these wells supply reserves or residences beyond the facility boundaries.  

The Upper Sands of the Patasco Formation are poor producers of groundwater in the area and are not 

considered to be an important aquifer.  The Upper Sands are considered to be a confining layer above 

the underlying Middle and Lower Sand Aquifers in the area and below the shallow, small-scale, surficial 

water-bearing zones.  The Middle Sand aquifer is believed to be hydraulically connected to the Potomac 

River, where the river has eroded into the aquifer.  Potomac River water may be partially recharging the 

aquifer in this area because of the heavy pumping of supply wells at Indian Head (Hiortdahl, 1990). 

 

Shallow, unconfined to semiconfined groundwater at the IHDIV-NSWC occurs from near surface to 

approximately 45 feet below ground surface (bgs), with water-table elevations ranging from sea level to 

approximately 65 feet above msl.  Typically, the shallow groundwater occurs in perched water-bearing 

zones and is recharged from infiltration (Hart, 1983; Slaughter and Otton, 1968).  In some lowland areas, 

surface water intrusion may be an additional source of recharge of the shallow aquifer along the edge of 

water bodies and during periods of high tide.  It is assumed that shallow groundwater flow follows 

topography and discharges into local water bodies. 

 

2.3.4 Climate 

IHDIV-NSWC is located in the Atlantic Coastal Plain on the eastern bank of the Potomac River, midway 

between the rigorous climate of the north and the mild climate of the south.  Since IHDIV-NSWC is 

located in the middle latitudes where the general atmospheric flow is from west to east across North 

America, it has a continental-type climate with four well-defined seasons.  However, the proximity of the 

Potomac River and its tributaries has a considerable modifying effect on the climate, especially in 

moderating extreme temperatures. 

 

Indian Head experiences a modified moist, humid continental climate with warm and wet summers and 

cool winters.  The Appalachian and Blue Ridge Mountain ranges to the west obstruct cold, continental air 

in the winter, and the Potomac River and Atlantic Ocean contribute to more moderate temperatures and 

higher humidity. 
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The annual normal temperature (1971 to 2000) is 56ºF (UMD, 2002).  The warmest month is typically 

July, with a normal temperature of 76ºF, and January is the coldest month, with a normal temperature of 

35ºF.  The normal annual precipitation is approximately 44 inches, normal monthly precipitation varying 

from 2.25 (February) to 4.60 (August) inches. 

 

Prevailing surface winds are from the west-northwest to northwest except during the warm months of the 

year, when they become more southerly.  The periods with most wind occur in late winter and early 

spring.  The growing season is approximately 187 days long. 

 

More detailed data are presented in Tables 2-1, 2-2, and 2-3. 

 

2.4 SOILS 

The following discussion is a brief description of the soil types as classified by the United States 

Department of Agriculture (USDA) Soil Survey of Charles County, Maryland, 1974.  The dominant soil 

series in the Indian Head area are the Beltsville, Keyport, and Elkton Silt Loams (Hart, 1983).  Additional 

soil types commonly found on the Stump Neck Annex and surrounding area are Alluvial Land, Exum,  

Gravelly Land,  Mattawan, and Westphalia. 

 

The Beltsville Silt Loam is found primarily in the upland elevations of the northern portion of the Indian 

Head facility.  The Beltsville series soils consist of silt and sand with moderate amounts of clay.  They are 

nearly level to moderately sloping and slowly permeable but well drained. 

 

Areas of cut-and-fill soils are found in the northern portion of IHDIV-NSWC.  Cut-and-fill lands are areas 

where the native soils have been removed and graded or filled with other material or soil.  

 

The Keyport and Elkton Silt Loams are found in the lower elevations of the southern portion of IHDIV-

NSWC.  They are both clayey silt loam soils.  Both series are slowly permeable; however, the Elkton 

series is less permeable than the Keyport series. 

 

The Gravelly Land soils consist of gravelly deposits with soil types unidentifiable due to erosion.   

 

Alluvial Land is nearly level and consists of soils formed by material recently eroded from uplands and 

deposited on flood plains or other low-lying areas.  The predominant soil is silt, which generally drain 

poorly.  However, in areas where the soil is sandier, it drains well.     

 

The Exum Series consists of gently sloping to moderately sloping, deep, moderately draining soils on 

uplands.  These soils are silty loams, with moderate amounts of clay and minor amounts of sand. 

050221/P 2-5 CTO 0803 



   

 

The Mattawan Series consists of soils that are nearly level to gently sloping and moderately well drained 

to well drained.  These soils formed on uplands in a sandy mantle over loamy sediment. 

 

Westphalia series soils are gently sloping to strongly sloping, very deep, well-drained soils on uplands.  

They are sandy loams formed in old deposits containing well-sorted sands.  

 

2.5 DEMOGRAPHY AND LAND USE 

The main area of IHDIV-NSWC on Cornwallis Peninsula covers approximately 2,300 acres and is 

bounded by the Potomac River to the north and west, Mattawoman Creek to the south and east, and the 

town of Indian Head to the east.  The Stump Neck Annex covers approximately 1,100 acres and is 

bounded by the Potomac River to the north, Chicamuxen Creek to the south, and private residential 

property to the east. 

 

The population of IHDIV-NSWC is approximately 4,050.  This includes approximately 2,200 civilian 

employees, 500 military personnel, 800 contractor personnel, and 550 military dependants.  Based on the 

2000 U.S. Census Bureau estimates, the population of the town of Indian Head is approximately 3,422, 

and the total population of Charles County is 120,546.  The town of Indian Head is primarily residential, 

with a business corridor located along Maryland Route 210.  Tourism comprises a significant portion of 

the local commerce, because Indian Head is located near some of the best fishing locations on 

Mattawoman Creek. 

 

2.6 ECOLOGY 

The information in this section was extracted from the IAS report (Hart, 1983), except where noted. 

 

2.6.1 Flora 

Approximately 35 percent of IHDIV-NSWC is wooded.  The forests consist of hardwoods, including oak 

and hickory, and loblolly and Virginia pines.  The upland areas are characterized by older growth of pine 

and oaks, and the lower elevations are composed of sycamore, ash, elm, and sweet gum. 

 

About 53 percent of IHDIV-NSWC is open field and shrub vegetation.  Loblolly pine, sweet gum, red 

cedar, and black locust are typical of these communities. 

 

Along the shoreline and beaches of the Potomac River, black persimmon, false indigo, poison ivy, sea 

myrtle, grape, and Virginia creeper are present, along with phlox, gama grass, panic grass, Bermuda 
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grass, or finger grass.  Marsh areas predominate along the shores of Mattawoman Creek.  They are 

characterized by jewelweed, alger, marsh cattail, weedgrass, sedge, three square bulrush, wild rice, 

saltmarsh cordgrass, smartweek, and marsh mallow. 

 

2.6.2 Wildlife 

The ecosystem at IHDIV-NSWC supports a variety of animal life, including an abundant white-tailed deer 

population.  Other common mammals include possum, bats, squirrels, mice, raccoon, woodchuck, 

rabbits, skunks, and other burrowing rodents, such as voles and shrews.  The birds found within Charles 

County include grebes, herons, ducks, geese, hawks, kestrels, osprey, eagles, owls, gulls, and perching 

birds, such as robins, warblers, and jays.  Common reptiles and amphibians of Charles County include 

lizards, snakes, turtles, salamanders, frogs, and toads. 

 

2.6.3 Aquatic Life 

The area of the Potomac River adjacent to IHDIV-NSWC is part of the spawning and nursery area for 

striped bass, white perch, herrings, and shad.  Bay anchovies and three species of silversides also spawn 

and nurse within this area.  The area is the upstream limit of the nursery area for estuarine-dependent 

species, including the Atlantic menhaden and Atlantic croaker.  Mattawoman Creek is a spawning area 

for blueback herring, white and yellow perch, and gizzard shad. 

 

2.6.4 Threatened and Endangered Species 

Several rare, threatened, and endangered species of plants and animals occur on or near IHDIV-NSWC.  

A rare, threatened, and endangered species and natural protection area (sensitive or rare habitat) survey 

was performed at IHDIV-NSWC by the Maryland Natural Heritage Program in 1992.  A comprehensive list 

of the species observed by Maryland Department of Natural Resources (MDNR) is provided in their 

survey report (MDNR, 1992). 

 



TABLE 2-1 

Month 

TEMPERATURE DATA FOR LAPLATA, CHARLES COUNTY, MARYLAND 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Norma I(’) Normal(’) 
Maximum Minimum 

Temperature Temperature 

January 
February 
March 
April 
Mav 

44 26 
48.5 28.4 
57.8 35.4 
68.4 43.2 
74.6 53.2 

June 
July 
August 
September 
October 
November 
December 

81.2 61.9 
84.8 66.8 
83.4 65.4 
77.9 58.7 
68 47.1 

58.6 38.1 
48.2 30.1 

56.3 I 44.04 I I Annual 

1 Normals are calculated using data collected from 1971 -2000. 
2 Extreme Maximum Temperatures from 1948 through 1998. 
3 Extreme Minimum Temperatures from 1948 through 1998. 

66.3 46.2 

Most Recent 
Date of 
Extreme 
Minimum 

Extreme(3) 
Minimum 

Tem peratu re 

-8 I 1/22/1984 I 
211 811 979 
311 111 960 

20 I 4/7/1982 I 
51911 956 
61211 966 

46 I 7/1/1988 I 
45 I 8/29/1986 :i 9/21/1956 1 

10/24/1969 

Source: Maryland State Climatologist Office, University of Maryland Collage Park, Department of Meteorology, November 2002. 
http://www.atmos.umd.edu/-climate/ 



TABLE 2-2 

Normal(') Monthly 
Precipitation 

Month 

January 3.42 
February 2.85 

PRECIPITATION DATA FOR LAPLATA, CHARLES COUNTY, MARYLAND 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Most Recent Date of 
Maximum(*) Daily Maximum Daily 

Precipitation Precipication 
2.37 112711 976 
2.2 212311 994 

1 Normals are calculated using data collected from 1971 -2000. 
2 Maximum Daily Precipitation from 1948 through 1998. 

Source: Maryland State Climatologist Office, University of Maryland Collage Park, Department 
of Meteorology, November 2002. http://www.atmos.urnd.edu/-climate/ 



TABLE 2-3 

Minimum Temperature Less 
Than or Equal to 32 Degrees 
Maximum Temperature Less 

MISCELLANEOUS WEATHER DATA FOR LAPLATA, CHARLES COUNTY, MARYLAND 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Average Number Average Date of Average Date of 
of Days First Occurrence Last Occurrence 

96 October 24 April 20 

Than or Equal to 32 Degrees 
Maximum Temperature Greater 

8 December 21 February 11 

Than or Equal to 90 Degrees 
Growing Season (’) 

1 The growing season is defined as the number of days between the last 32-degree 
temperature in the spring and first in the fall. 

24 May 25 September 3 
187 NIA N/A 

Source: Maryland State Climatologist Office, University Of Maryland Collage Park, Department 
of Meteorology, November 2002. http://www.atmos.umd.edu/-climate/ 





��������	
������

����
������	���


������	������

���������

��

��

�������
�������

��� �������

	��	
����� ����

	�����	�����������

�	���
��������

������� ����

�������	���������
���������

����������	 ������������ ���������

����

����

�����������

���������� ���

�����������

�

!!

��� "�"���

!!

#���������

!!

�$%���%����������!��	%���%��������	�������������������������������������&&�'�����
��

�����������

���� � ���� #(()

	�����	��������
*�&+

&�

������
�,,-./012)(
�0)(��.3452-6

�0)(��317(-

�

'&���3085049�&�& ��-6�(88��3085049�&�&
'����3085049�&�� ��-6�(88��3085049�&��

�����
��



��

��
��

��

��
��
��

��
��

��
		




���
���

���
�	�

���
���

�	�

���

�	�

��

�������������	�
����

���	��������

��	�
	���� ���	

��������	���	���	�

����	
������	�

���	

���	

������	����

���������� �	�

������	����

�

��

� � !�!��"

��

#���	�"�$

���	������	�

� � %�"&��"

��

%�"&��"
���	��

"��� � "��� #''(

�

�"

�	�	��
�))*+,-./('
�-('��+012/*3

�-('��0.4'*

$"���05)'6('2��++7��0*-/7��-('
$$���6*/)��'(/7��-(
$����++7��0*-/7��-('
$&��1/6(-8'��-5)+5/7��-('
$%���/05'9/3

��	�
	�

�:;��;�����	�������;���;��	�%����		�����	�����������	�%��������	�
����	����������"��
��

��	������������
�������	�
����	��

����������<�������	��<���������



   

3.0  GENERAL INVESTIGATIVE PROCEDURES 

Investigation of the sites was conducted in accordance with the Site Screening Investigation Work Plan 

(TtNUS, 2001).  This plan was developed to identify the presence or absence of contaminants at each 

site. 

 

3.1 GEOPHYSICAL SURVEYS 

Earth Resources Technology, Inc. (ERT) performed electromagnetic (EM), magnetic, and ground 

penetrating radar (GPR) surveys on January 22, 2002 through January 24, 2002.  An EM survey was 

conducted at Site 34 to determine the location of buried beryllium-copper alloy tools and at Site 36 to 

determine the extent of a closed landfill.  A magnetic survey was conducted at Site 33 to determine the 

location of buried scrap metal.  A GPR survey was conducted at Sites 51 and 52 to determine the 

locations and depths of steam lines entering dry wells.  The ERT geophysical report is provided in 

Appendix D. 

 

3.2 FIELD SAMPLING 

3.2.1 Temporary Well Point Construction 

Temporary well points were installed by advancing the borehole using hollow-stem auger (HSA) drilling 

methods.  An all-terrain vehicle (ATV) HSA drill rig with minimum 4-1/4-inch inside diameter (ID) augers 

was used to perform the drilling.  The on-site TtNUS geologist determined the total drilling depth. 

 

After the boring was completed, the 1-inch- or 2-inch-diameter, flush-joint, threaded Schedule 40 

polyvinyl chloride (PVC) well screen and riser pipe were positioned in the borehole by inserting the PVC 

casing through the center of the HSA.  Well screens were factory slotted with 0.010-inch screen slot size.  

A sand filter pack was installed between the outside of the well screen and the borehole wall.  In most 

cases, filter sand was added to approximately 2 to 3 feet above the top of the 10-foot well screen.  A 

minimum 2-foot-thick bentonite pellet seal was then added above the top of the sand pack and allowed to 

hydrate to seal the well from surface infiltration of water.  TtNUS well completion forms are provided in 

Appendix A. 

 

The temporary well points were developed just prior to purging for sample collection.  The groundwater 

from the well was pumped until it was reasonably clear.  Stabilization parameters were then measured as 

part of the purging process.  After groundwater sampling was completed, the temporary wells were 

abandoned by pulling out the PVC riser and screen material and backfilling the borehole with bentonite 

chips.  State of Maryland well abandonment reports and completion reports are provided in Appendix A.   
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3.2.2 Soil Borings and Subsurface Soil Sampling 

Subsurface soil borings were drilled using an ATV HSA rig and utilizing 2- and 3-inch split spoons.  

Subsurface soil samples were generally collected along continuous 2-foot intervals to the maximum 

boring depth.  A geologist visually classified and logged all split-spoon samples.  At the time of extraction, 

each split-spoon sample was also scanned for volatile organic compounds (VOCs) using the photo-

ionization detector (PID).  Soil boring logs are provided in Appendix B. 

 

Some subsurface soil samples were collected using a hand auger.  At test pits, subsurface soil samples 

were collected directly from the backhoe bucket. 

 

To minimize possible cross contamination between the drilling and sampling of each boring, the augers 

and all downhole sampling tools were cleaned with a high-pressure steam cleaner.  In addition, the split-

spoon samplers were cleaned between sample intervals at a particular boring using non-phosphate 

detergent and a clean water wash and rinse.  Sample log sheets that were generated for each sample 

are provided in Appendix C. 

 

3.2.3 Groundwater Sampling 

Groundwater samples were collected from the wells in accordance with the low-flow sampling procedures 

detailed in the station standard operating procedures (SOPs) (NSWC, 1996).  Stabilization parameters, 

pH, temperature, dissolved oxygen, and specific conductivity were measured at 5-minute intervals using 

a flow-through cell in combination with the U-22 water-quality meter.  Groundwater sample collection was 

not initiated until at least one saturated screen length well volume was removed and stabilization of the 

groundwater parameters was observed.  Stabilization was defined as ±0.1 pH units, ±10% for specific 

conductance, ±0.1°C for temperature, and less than 10 nephelometric turbidity units (NTU) for turbidity.  

The depth from the top of the well casing to the water level was measured to the nearest 0.01 foot and 

recorded between each purge volume.  Sample log sheets generated for each sample are provided in 

Appendix C. 

 

A submersible bladder pump was used at Site 33 (2-inch ID wells).  The pump and its associated cables 

were lowered slowly into the well to at least 2 feet above the bottom of the well to minimize agitation.  All 

other wells were sampled using a peristaltic pump.  The peristaltic pump purging and sampling apparatus 

used to collect groundwater samples consisted of a length of ¼ inch Teflon tubing connected to the 

pump.  Silicon tubing was threaded through the pump to connect with the Teflon tubing.  
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3.2.4 Surface Water Sampling 

Surface water samples were collected by slowly immersing the glass collection vial into the water body 

and allowing the water to gently drain along the inner wall of the vial.  The container for VOC analysis 

was filled so there was no air space; this was accomplished by filling the vial cap with sample water and 

slowly pouring the water into the vial until the vial was completely full.  Sample log sheets generated for 

each sample are provided in Appendix C. 

 

3.2.5 Sediment Sampling 

Sediment samples were collected from the top 0 to 6 inches of the streambed using disposable and 

dedicated plastic pre-cleaned hand trowels.  However, the volatile organics analysis aliquot was obtained 

using an Encore sampler.  The remaining material was homogenized and distributed into the remaining 

sample containers.  Sample log sheets generated for each sample are provided in Appendix C. 

 

3.2.6 Quality Control Samples 

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

(TtNUS, 2001) and included field duplicates, trip blanks, and equipment (rinsate) blanks.  Five field 

duplicates, three trip blanks, and two rinsate blanks were collected.  One field duplicate was collected per 

ten samples per medium.  One field blank was collected for the entire sampling event.  One trip blank 

was analyzed per cooler containing VOC samples.  For rinsate blanks, rinsate was batched and sampled 

each day; blanks were submitted for analysis every other day.  Matrix spike and matrix spike duplicate 

samples were collected once for every 20 samples.  Since QA/QC samples were only collected once for 

every 10 or 20 samples, some of the sites may not have any site-dedicated QA/QC samples. 

 

3.2.7 Water-Level Measurements 

One complete round of water level measurements was collected from nine temporary monitoring wells on 

February 12, 2002.  The synoptic groundwater level measurement was performed to determine the 

groundwater flow pattern at each site.  Measurements were taken with an electronic water-level indicator 

(M-scope) using the top of the well riser pipe as the reference point for determining depths to water.  

Groundwater-level measurements were recorded on a groundwater-level measurement form to the nearest 

0.01 foot.  The groundwater level data are provided in Appendix  E. 

 

3.3  LABORATORY ANALYSES 

Samples were analyzed by some or all of the following methods: 
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- Target Compound List (TCL) VOCs [Contract Laboratory Program (CLP) Statement of Work 

(SOW) OLM04.2 or CLP SOW OLC02.1)] 

- TCL Semivolatile Organic Compounds (SVOCs) (CLP SOW OLM04.2 or CLP SOW 

OLC02.1) 

- TCL Pesticides/polychlorinated biphenyls (PCBs) (CLP SOW OLM04.2 or CLP SOW 

OLC02.1) 

- Target Analyte List (TAL) Metals (CLP ILM04.1) 

- Explosives (SW-846 8330) 

 

3.4 INVESTIGATION DERIVED WASTE HANDLING 

Purge water, decontamination water, and development water generated during field operations were 

collected and containerized in a 1000-gallon plastic tank in an area across the street from Building D-21C.  

Drill cuttings were placed in a lined and covered roll-off box in the same area. 

 

A plastic-lined decontamination pad constructed near Building D-21C was used to collect the water when 

the drilling rig and equipment were steam cleaned.  The water was pumped out of the lined pad into 55-

gallon drums.  The water was subsequently transferred from the drums to the 1000-gallon plastic tank. 

 

Bay Associates, Inc. was contracted to profile and dispose of the investigation-derived waste (IDW).  The 

IDW was removed from the site on March 19, 2002 and transported to an off-site disposal facility. 

 

3.5 SURVEYING 

A licensed Maryland land surveyor determined the horizontal and vertical coordinates of all sample 

locations.  Existing base control points within IHDIV-NSWC were used as reference points.  The horizontal 

locations of all points were surveyed to the ± 0.1 foot. The tops of PVC riser pipe and ground surface 

elevations were surveyed to the ± 0.01 foot for the monitoring well locations.  Horizontal positioning was 

referenced to 1983 North America Datum (NAD), and vertical elevations were referenced to the North 

American Geodetic Vertical Datum (NGVD) 1929.  In addition to sampling locations, two benchmark 

monuments (brass cap) were installed at each site.  Survey data are included in Appendix F. 

 



4.0 GENERAL DATA EVALUATION METHODS 

4.1 DATA EVALUATION 

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

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

the possible limitation of these results. This section summarizes the various aspects of the data validation 

process. Appendix G contains the data validation memoranda for all samples, and Appendix H includes 

the entire database. 

4.1 .I General Data Validation Procedures 

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

with the Navy Installation Restoration Laboratory Quality Assurance Guide [Naval Facilities Engineering 

Service Center (NFESC), 19961 and the EPA Region 3 Modifications to the Contract Laboratory Program 

(CLP) National Functional Guidelines for Organic and Inorganic Data Review (EPA, 1993 and 1994~).  

During data validation activities, the SSP sample results were evaluated for data completeness; holding 

time compliance; calibration compliance; laboratory and field blank contamination; surrogate spike 

recovery; matrix spike recovery; laboratory control sample recovery; matrix spike, laboratory, and field 

duplicate precision; internal standard response; inductively coupled plasma (ICP) interferences; serial 

dilution; sample quantitation; and detection limits. Hard-copy data deliverables and electronic data files 

received from the analytical laboratory(s) were reviewed for completeness and accuracy. 

Calibration standards were evaluated to assess compliance with the analytical method. An evaluation of 

the calibration standards aided in the elimination of false negatives. An assessment of calibration non- 

compliance also was used to qualify all analytical results (positive and nondetect results). 

Evaluation of laboratory and field blank analyses aided in the elimination of false positive results. 

Laboratory artifacts and contaminants present in method blanks were used to establish action levels and 

were correlated to associated environmental samples. Positive results in environmental samples less 

than the established blank action level for an associated group of environmental samples were considered 

to be false positives. 

Laboratory control sample recoveries were evaluated to. assess the accuracy of laboratory operations. 

Surrogate and matrix spike recoveries were evaluated to assess the accuracy of laboratory operations as 

affected by sample matrix. Matrix spike duplicate, laboratory duplicate, and field duplicate results were 
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used to evaluate the precision of the data. Internal standard responses were evaluated for gas 

chromatography/mass spectrometry (GUMS) methods to ensure that instrument sensitivity and response 

were stable during the analysis of samples. ICP interference check standards were used to verify the 

laboratory’s interelement and background correction factors for spectral interference. Serial dilution 

results were evaluated to determine whether significant physical or chemical interferences existed for the 

sample matrix. 

The overall determination of data utility or reliability was based upon laboratory compliance with specified 

methods and adherence to quality control requirements. Noncompliances observed during the validation 

process typically resulted in qualification of the associated analytical data. The qualifiers alert the data 

user to imprecise or estimated results and, in the worst case, unreliable and unusable data. 

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

reports consisting of a memorandum, a section of qualified analytical results, results as reported by the 

laboratory, and a supporting documentation section that provided the rationale for changes and/or 

qualification of the data. These memoranda provide detailed explanations of the results of the data 

validation review and are kept on file at the TtNUS Pittsburgh, Pennsylvania office. 

4.1.2 DataNalidation Qualifiers 

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

process. As mentioned previously, qualification of analytical data during the validation process (i.e., 

application of 6, J, K, L, R, UJ, UL, and UR qualifiers) was conducted as required by EPA Region 3 

guidance (EPA, 1993 and 1994~). The attachment of the data qualifiers to analytical results signifies the 

occurrence of quality control noncompliances that were noted during the course of data validation. The 

various data qualifiers are defined as follows: 

B - This qualifier is added to a positive result (reported by the laboratory) during the data validation 

process if the detected concentration reported by the laboratory is determined to be attributable to 

contamination introduced during field sampling or laboratory analysis. The result is considered to be a 

false positive. 

J - Indicates that the chemical was detected. However, based on laboratory noncompliances noted 

during the data validation process, the associated numerical result is not a precise representation of 

the amount that is actually present in the sample. The laboratory-reported concentration is considered 

to be an estimated value. The bias (high or low) of this result cannot be determined. 
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K - Indicates that the chemical was detected. However, the associated numerical result is not a 

precise representation of the amount that is actually present in the sample. The laboratory-reported 
concentration is considered to be biased high based on laboratory noncompliances noted during the 
data validation process. 

L - Indicates that the chemical was detected. However, the associated numerical result is not a 
precise representation of the amount that is actually present in the sample. The laboratory-reported 

concentration is considered to be biased low based on laboratory noncompliances noted during the 
data validation process. 

R - Indicates that the chemical may or may not be present. The positive analytical result reported by 
the laboratory is considered to be unreliable and unusable. This qualifier is applied during the data 
validation process when gross laboratory technical deficiencies are observed. 

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

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

UJ - Indicates that the chemical was not detected. However, the detection limit (sample-specific 
quantitation limit) is considered to be estimated based on problems encountered during laboratory 
analysis, as noted during the data validation process. The associated numerical detection limit is 
regarded as inaccurate or imprecise. The bias (high or low) of this result cannot be determined. 

UL - Indicates that the chemical was not detected. However, the detection limit (sample-specific 
quantitation limit) is considered to be biased low based on problems encountered during laboratory 
analysis, as noted during the data validation process. The associated numerical detection limit is 
regarded as inaccurate or imprecise. 

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

by the laboratory is considered to be unreliable and unusable. During the data validation process, this 
qualifier is applied in cases of gross laboratory technical deficiencies (i.e., holding times missed by a 

factor of two times the specified time limit, severe calibration noncompliances, and extremely low 
quality control recoveries). 

The preceding data qualifiers added during the data validation process may be categorized as indicative of 

major or minor problems. Major problems are defined as issues that result in the rejection of data, 

qualified with R and UR data validation qualifiers. These data are considered invalid and are not used for 

the risk screening analysis and decision-making purposes. Minor problems are defined as issues 
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resulting in the estimation of data, qualified with B, J, K, L, UJ, and UL data validation qualifiers. Analytical 

results qualified as estimated or biased are suitable for the risk screening analysis and decision-making 

purposes. 

4.2 BACKGROUND DATABASE 

A basewide background investigation (BI) was conducted at IHDIV-NSWC between June 18, 1997 and 

September 17, 1997 (B&R Environmental, 1997). Additional background samples were collected, and the 

BI was revised in 2002 (TtNUS, 2002). The purpose of the BI was to establish a basewide background 

database that would be used as a tool to evaluate analytical results for soil, groundwater, and sediment 

samples collected during future IHDIV-NSWC investigations. In particular, the data contained in the BI 

would be used to determine whether environmental samples collected at IHDIV-NSWC contain 

contaminants at concentrations that exceed naturally occurring background concentrations. 

The following conclusions were developed from the analysis of the data generated during the BI: 

With few exceptions, the inorganic concentrations reported in the surface and subsurface soils are within 

the range of background concentrations reported for surface soils in the eastern United States (Shacklette 

and Boerngen, 1984). With few exceptions, the concentrations reported are also within the range of 

values reported for surface soils of the state of Maryland (Dragun, 1991). 

The inorganic profile for background surface and subsurface soils is not the same. Generally, metals 

concentrations are greater in subsurface soil samples than surface soil samples collected from the same 

locations. The inorganic concentrations for the “clayey” (low-grain size) subsurface soil samples are 

generally greater than inorganic concentrations detected in the “non-clayey” (high grain size) subsurface 

soil samples. This relationship between grain size and metal concentrations was not evident in the 

background surface soil samples. 

The background soils dataset was subdivided into three soil datasets based on the visual inspection of the 

data, the results of four different statistical analyses, and the soil type descriptions provided by the field 

geologist for the BI: 

0 Surface soil samples 

Clayey subsurface soil samples 

Non-clay subsurface soil samples 

Table 4-1 summarizes the background values. Because of the limited number of sample locations (three 

or fewer per medium) collected at each site, the 95 percent upper tolerance limit (UTL) was used as a 
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threshold background level. This approach is somewhat conservative since it may lead to false positives; 
that is, a chemical may be identified as a chemical of potential concern (COPC) when it is actually a 

background chemical. As additional samples are collected in subsequent sampling rounds, more rigorous 
statistical evaluations can be performed that may show that a chemical is at background concentrations. 
Any site sample concentrations that were less than the background values were not considered as 

COPCs. The background values are also included in the data evaluation tables in the subsequent 
sections. 

For the site screening process, background threshold values (95 percent UTLs) were used for soils and 
groundwater samples. 

4.3 HUMAN HEALTH RISK SCREENING METHODOLOGY 

The purpose of the human health risk screening in this document is to conservatively estimate the 
potential risk to human health so that management decisions can be made for a site (for example, should 
the site be recommended for an RI/FS or removed from further study). Note that, if the human health risk 
is determined to be unacceptable, and therefore, requires further investigation, then an abbreviated 
ecological risk screening evaluation will be performed in the SSP since a more thorough ecological risk 
valuation will be performed during the later investigation. 

The risk screening analysis conducted for the SSP sites consists of steps similar to those used in a 

baseline human health risk assessment. The steps include 

0 

Exposure assessment 

Toxicity assessment 

Risk characterization 

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

The risk screening analysis is based on the methodologies used to calculate EPA Region 3 risk-based 

concentrations (RBCs) (which are updated semi-annually) to conservatively assess potential exposure 
and toxicity to human receptors. The RBCs for soil are based on a lifetime resident for carcinogens and a 

child resident for noncarcinogens. The RBCs for tap water are based on a lifetime resident for 

carcinogens and an adult resident for noncarcinogens. The steps for performing the risk screening 

analysis are described below. 

Note that the activities at the sites that were sampled were all subsurface (burial pits and dry wells). If 
contamination was present, it would most likely to be found in the subsurface rather than in the surface 

soil. Therefore, no surface soil samples were proposed or collected.. 
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4.3.1 Selection of Chemicals of Potential Concern 

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

0 

0 Chemical toxicity 
0 

Occurrence and distribution of chemicals in the environmental media 

Comparisons of site-specific concentrations with representative Basewide background concentrations 

4.3.1 .I Occurrence and Distribution 

The initial list of COPCs for the SSP sites included any chemical detected at least once in environmental 

samples collected for a site. Essential human nutrients, not otherwise known to be associated with the 

sites (magnesium, potassium, calcium, and sodium) and present at low concentrations and toxic only at 

high doses, were not included in the initial list of COPCs. 

4.3.1.2 Chemical Toxicity 

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

toxicity. The maximum concentration of a chemical detected in an environmental medium was compared 

to the most recent EPA Region 3 RBC (EPA, 2002) and other applicable criteria identified in this section. 

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

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

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

effects of some chemicals (i.e., some noncarcinogenic chemicals impact the same target organs or 

exhibit similar mechanisms of action), one-tenth of the RBC for noncarcinogenic effects was used as the 

risk screening level to select COPCs. 

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

0 

0 

EPA Region 3 RBCs for soil ingestion under residential land use (EPA, 2002). 

EPA Region 3 soil screening levels (SSLs) for the migration of chemicals from soil to groundwater 

(EPA, 2002). 

Federal (generic) SSLs for inhalation (transfers from soil to air) (EPA, 1996). 0 

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

constituents lacking EPA Region 3 SSLs, federal SSLs for migration to groundwater were used, if 

available. For this report, the federal SSLs were used for mercury and nickel. 
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The following risk screening levels were used to select COPCs for groundwater: 

0 

0 

EPA Region 3 RBCs for tap water ingestion under residential land use (EPA, Region 3, 2002). 

Federal drinking water standards, including Primary and Secondary Maximum Contaminant Levels 

(MCLs) and Action Levels (EPA, 2000). 

The surface water criteria presented in the remainder of this section were used to identify a conservative 

list of COPCs for groundwater. This criteria were used to address groundwater that is expected to impact 

nearby surface water bodies via groundwater discharge. 

COPCs for surface water were selected using the following risk screening levels: 

0 

0 

EPA Region 3 RBCs for tap water ingestion under residential land use (EPA, 2002). 

Federal Recommended Water Quality Criteria (WQC) for the protection of human health (EPA, 1999). 

Because federal and Maryland water quality criteria are only available for a limited number of chemicals, 

EPA Region 3 RBCs for tap water ingestion were also used to select COPCs for surface water. Tables 

4-2 and 4-3 summarize the risk screening levels for soil and water, respectively. 

4.3.1.3 Background 

COPCs for inorganics in soil and groundwater were also selected based on a comparison of site 

concentrations to representative Basewide background concentrations, as described in the revised BI 

report (TtNUS, 2002). If the maximum detected concentration of a chemical at a site exceeded the risk 

screening levels and the representative background concentration, the chemical was retained as a COPC 

for further risk evaluation. 

4.3.2 Exposure Assessment 

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

magnitude of human exposure to COPCs identified in environmental media at the SSP sites. The general 

conceptual site model (CSM) for the SSP sites is presented as Figure 4-1. A general discussion of 

potential exposure and human receptors is contained in Section 4.3.2.1. The methodologies used to 

estimate exposure for the purposes of this risk screening analysis are provided in Appendix I .  
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4.3.2.1 Potential Exposure/Human Receptors 

Potential exposure to environmental media at the SSP sites is expected to be limited. Given the current 

and anticipated future land use and the locations of the sites, military personnel, civilian employees, 

contractors, and trespassers are the most likely individuals exposed to COPCs at the SSP sites. 

Three of the sites (Sites 33, 34, and 36) are relatively distant from buildings, limiting exposure to base 

personnel. Of the remaining sites, Site 32 is under a parking lot, Site 37 is a roadway, and Sites 51 and 

52 are adjacent to buildings, so exposure to these sites is somewhat more likely. Access to the SSP sites 

is not physically restricted (i.e., chain-link fences are not present); therefore, civilians may trespass on the 

sites. However, civilian exposure is expected to be limited because the base is patrolled by security 

police. 

In order to evaluate the sites on a conservative basis, risks at each site will be based on a residential 

scenario. 

4.3.2.2 Estimation of Exposure 

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

assumptions used to derive the EPA Region 3 RBCs (for soil and tap water ingestion under residential 

land use) were used to assess potential exposure to environmental media at the SSP sites. The RBCs 

consider the following exposure pathways under residential land use: 

0 Soil ingestion 

0 Tap water ingestion 
0 Inhalation of vapors from tap water exposure 

4.3.3 Risk Characterization 

The equations and exposure factors used by EPA Region 3 to calculate the RBCs are provided in 

Appendix I and are based on residential land use. For carcinogens, incremental lifetime cancer risks 

(ILCRs) were calculated and compared to the EPA target risk range of If the ILCR is within or 

less than this range, then no action is needed at the site based on the presence of a potential 

carcinogenic risk. For non-carcinogens, Hazard Quotients (HQs) and Hazard Indices (HIS) were 

calculated and compared to the EPA target level HI of 1 .O. If the HI is less than this value, then no action 

is needed based on the presence of a potential non-carcinogenic risk. 

to 
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4.4 ECOLOGICAL RISK ASSESSMENT METHODOLOGY 

A Screening Level Ecological Risk Assessment (SERA) consists of the first two of eight steps required 

under EPA guidance (EPA, 1997 and 1998a) and Navy Policy for Conducting Ecological Risk 

Assessments (DON, 1999). Steps 1 and 2 of the Navy's tiered approach consist of a site visit, pathway 

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

of the process consists of the refinement of COPCs. Refining the initially selected list of COPCs consists 

of reexamining the list on a less conservative, more site-specific basis which frequently results in a 

reduced list of COPCs. Step 3b through Step 8 are conducted as part of the Baseline Ecological Risk 

Assessment (BERA) if there are COPCs remaining after Step 3a. Note that, if the human health risk was 

determined to be unacceptable, then an abbreviated ecological risk screening evaluation was be 

performed since a more thorough ecological risk evaluation will be performed during a later investigation. 

The goal of this SERA was to conduct an initial screening of the analytical data using conservative 

screening values and assumptions to determine whether portions of Site 33, Site 34, and Site 37 need to 

be further evaluated as part of a BERA under the RVFS process. 

In the first phase in the ecological risk assessment process, conservative exposure estimates are made 

for grouped or individual ecological receptors, and these exposures are compared to screening levels. 

The following steps were completed for the ERA for Sites 33, 34, and 37: 

0 Problem Formulation 

0 Exposure Assessment 

Ecological Effects Assessment 

0 Risk Characterization 

4.4.1 Problem Formulation 

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

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

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

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

measurement endpoints that are evaluated are also selected. Finally, a preliminary conceptual model is 

developed that describes how contaminants associated with the sites in question may come into contact 

with ecological receptors. The following sections provide more detailed descriptions of the steps 

completed as part of problem formulation. 
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4.4.1.1 Site Characterization 

The site characterization describes likely contaminant sources, release mechanisms, migration pathways, 

and the fate of chemicals resulting from site-related activities, as well as ecological resources that could 

be adversely affected by contaminants. Descriptions of the general base habitat and potential ecological 

receptors within the seven sites are presented in Section 2.6 of this Screening Report. The site 

characterization involves the identification of chemicals potentially present and the identification of 

exposure pathways and potential receptors for analysis. The chemicals that are potentially present at the 

sites are present as a result of site history and activity and are presented in the work plan. The ecological 

conceptual site model for the sites is presented in Figure 4-2. The manner in which a receptor contacts 

contaminants is generally the result of interactions between a receptor's behavior or lifestyle and an 

exposure medium. Since the focus of this study is on the evaluation of chemical concentrations in 

groundwater, surface water and sediment, these are the only media that were evaluated in this SERA. 

Note that the activities at the sites that were sampled were all subsurface (burial pits and dry wells). If 
contamination was present, it would most likely to be found in the subsurface rather than in the surface 

soil. Therefore, no surface soil samples were proposed or collected. The rationale for the sampling of 

these media only was presented in the work plan. 

Ecological receptors may be exposed to chemicals in sediment and surface water through various 

pathways. Benthic invertebrates and fish may be exposed to chemicals in surface water at the sites and 

to groundwater when discharged to the surface. Also, wildlife that consume invertebrates and/or fish can 

be exposed to chemicals that have accumulated in prey species. 

4.4.1.2 Identification of Assessment and Measurement Endpoints 

Assessment endpoints are an explicit expression of the environmental value that is to be protected (EPA, 

1997). The selection of these endpoints is based on the habitats present, the migration pathways of 

probable contaminants, and the routes that contaminants may take to enter receptors. Measurement 

endpoints are estimates of biological impacts (i.e., mortality, reproduction) that are used to evaluate the 

assessment endpoints. The selection of measurement endpoints for this report was based on the data 

that were available to evaluate the assessment endpoints (i.e., chemical data only). 

Based on the habitat at the site, the assessment endpoints include protection of the following groups of 

receptors from adverse effects of contaminants on growth, survival, and reproduction: 

0 Benthic invertebrates 

0 Fish 

0 Amphibians and reptiles 
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Measurement endpoints are estimates of biological impacts that are used to evaluate the assessment 

endpoints. The following measures of effects were used to evaluate the assessment endpoints in this 

SERA: 

0 Mortality and other adverse effects (i.e., growth, feeding rates, behavioral changes) of benthic 

macroinvertebrates was evaluated by comparing the measured concentrations of chemicals in the 

sediment to screening values designed to be protective of ecological receptors. 

’ 0 Mortality and other adverse effects (i.e., growth, feeding rates, behavioral changes) of aquatic 

organisms were evaluated by comparing the measured concentrations of chemicals in the surface 

water to screening values designed to be protective of ecological receptors. 

4.4.2 Exposure Assessment 

This portion of the SERA includes identification of contaminant concentration data used to represent 

ecological exposure in various media, and the selection of Exposure Point Concentrations (EPCs) from 

the data. For each exposure pathway selected for quantitative evaluation, maximum concentrations at the 

exposure point were estimated and the receptor-specific exposure was quantified. EPCs were estimated 

using environmental sampling data. 

4.4.3 Ecological Effects Assessment 

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

aquatic organisms were compiled. The Region Ill Biological Technical Assistance Group (BTAG) 

screening levels (EPA, 1995) were used to screen the parameters for COPCs. The BTAG values were 

supplemented with other values including Lowest Effects Levels (LELs) (OMOE, 1993), Probable Effects 

Concentrations (PECs) (EPA, 1996), and Adverse Effects Thresholds (AETs) (Cubbage et al., 1997) for 

sediment and Tier II values (Suter and Tsao, 1996) and the NAWQC (EPA, 1999) for surface water and 

groundwater, when necessary. Tables 4-4 and 4-5 present a summary of the screening values used in 

the ecological COPC selection for sediment and water data, respectively. 

4.4.4 Risk Characterization 

The risk characterization compares measured or calculated EPCs to ecological effect levels. An 

ecological effects quotient (EEQ) approach was used to characterize the risk to potential ecological 

receptors. When EEQ values are less than 1 .O, it is an indication that ecological receptors are not at risk. 

However, when EEQ values are greater than 1 .O, additional evaluation or data are necessary to confirm 

050221/P 4-1 1 CTO 0803 



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. 

EEQs for aquatic receptors were calculated as follows: 

c s w  C EEQ = - o r 2  
SWSL SSL 

where: 

EEQ = Ecological effects quotient (unitless) 

C,, = Contaminant concentration in surface water (pg/L) 

Csd = Contaminant concentration in sediment (pg/kg or mg/kg) 
SwSL = Surface water (or groundwater) screening level (pg/L) 

SSL = Sediment screening level (pg/kg or mg/kg) 

Ecological COPCs were selected using comparisons to risk screening levels. Chemicals with EEQs 

greater than 1 .O were retained as COPCs for further evaluation because they have a potential to cause 

risk. Calcium, magnesium, potassium, and sodium will be excluded as COPCs in all media because they 

are essential nutrients that can be tolerated by living systems even at high concentrations. Therefore, 

these chemicals will not be discussed in the ERA. Finally, contaminants without screening levels will be 

retained as COPCs but only evaluated qualitatively. 
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TABLE 4-1 

BACKGROUND THRESHOLD CONCENTRATIONS 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Notes: 
1 - Values are 95 percent UTL values from BI report. 
2 - Groundwater is for non-turbid unfiltered data set. 
NA - Data were insufficient to calculate a background value. 

Source: Background Soil Investigation Report for Indian Head Stump Neck Annex, 
Indian Head and Stump Neck Annex, TtNUS, February 2002 (Draft). 



TABLE 4-2 

CAS EPA Region 3 RBC(') 
Number Chemical Residential I Soil to 

EPA SSL(') 
Soil to Air 

Notes: 
1 - EPA Region 3 Risk-Based Concentration Table, April 2, 2002. 
2 - Soil Screening Levels for Inhalation EPA, May 1996. Soil Screening Guidance. 
3- Value is for pyrene. 
4 - Value is for hexavalent chromium. 
5 - OSWER screening level. EPA. 1994a:Guidance on Residential Lead-Based Paint, 

6 - Value is for mercuric chloride. 
7 - Soil screening levels for migration to groundwater. EPA, May 1996. Soil Screening Guidance. 
8 - Value is for acenaphthene. 
C - Carcinogenic 
N - Noncarcinogenic 
NA - No criteria available. 

Lead-Contaminated Dust and Lead-Contaminated Soil. 



TABLE 4-3 

HUMAN HEALTH SCREENING CRITERIA - WATER 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Notes: 
1 - EPA Region 3 Risk-Based Concentration Table, April 2, 2002. 
2 - EPA Drinking Water Regulations and Health Advisories, Summer 2000. 
3 - EPA National Recommend Water Quality Criteria (NRWQC), April 1999. 
4 - Value is for pyrene. 
5 - Secondary MCL. 
6 - Value is for hexavalent chromium. 
7 - Action level. 
8 - Value is for 2,4-dinitrotoluene. 
C - Carcinogenic. 
N - Noncarcinogenic. 
NA - No criteria available. 



TABLE 4-4 

PARAMETER 

ECOLOGICAL SCREENING CRITERIA - SEDIMENT 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Screening 
Value SOURCE 

enzo(a)anthracene 
enzo(abvrene 
enzo(b)fluoranthene 
. - , I . \  I 



TABLE 4-5 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium (VI) 
Cobalt 
Copper 
Iron 

ECOLOGICAL SCREENING CRITERIA - SURFACE WATER / GROUNDWATER 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Surface Water / 
Groundwater 

. _  -...- 
10000 BTAG 

5.3 BTAG 
0.53 BTAG 
NA 
2 BTAG 

35000 BTAG 
6.5 BTAG 
320 BTAG 

\PARAMETER I Screening Value I Source 
Volatile Organics (ug/L) 

I 
ITotal Xylenes I 6000 I BTAG 

PesticidedPCBs (ug/L) 
. 14,4'-DDD I 0.6 I BTAG I 

Maanesium 

Explosives (ug/L) 
I RDX I NA I I 

N A  

lnoraanics l u d U  

" 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 

I 25 I BTAG 
48 RTAG I 

. .. . 
14500 BTAG 

160 BTAG 
NA 
5 BTAG 

0.0001 BTAG 
NA 

Thallium 
Vanadium 
Zinc 

40 AWQC 
10000 BTAG 

30 BTAG 

Notes: 
NA = Not Available 

AWQC = Ambient Water Quality Criteria (EPA, 1999) 
BTAG = EPA Region 3 BTAG Screening Levels (EPA, August 1995) 
ORNL = Oak Ridge National Laboratory (EPA, 1996) 
*Naphthalene value was used as surrogate 







   

5.0  SITE 32 – SUSPECTED TOOL BURIAL 

5.1  BACKGROUND 

During the IAS (Hart, 1983), one person who was interviewed believed that special beryllium-copper alloy 

hand tools used in explosive ordnance disposal work had been buried in the vicinity of Building 31SN (as 

shown on Figure 5-1).  The area around the building was paved with asphalt.  In addition, based on aerial 

photographs, the suspected burial area may include an area currently occupied by Building 2127.  No 

other information was available to confirm this suspicion; however, another beryllium-copper alloy tool 

burial site (Site 34) is reported near Building D-21C (see Section 7.0). 

 

5.2 SITE CHARACTERISTICS 

5.2.1 Topography 

As illustrated on Figure 5-1, the land surface at Site 32 gently slopes to the south.  

 

5.2.2 Surface Water 

During a rain event, precipitation either infiltrates the soil or runs off into the surrounding drainage swales, 

which direct the runoff to the south into Chicamuxen Creek. 

 

5.2.3 Geology/Soils 

No subsurface investigation was carried out at Site 32.  Because of the findings of the site screening 

investigation at Site 34, it was determined that further investigation at Site 32 was not necessary. 

 

5.2.4 Hydrogeology 

No groundwater monitoring wells were installed at Site 32.  

 

5.3  FIELD INVESTIGATION 

No samples were collected at Site 32.  Site 32 is similar to Site 34 with respect to the potential source of 

contamination, and based on the results of the investigation at Site 34 (Section 7.0), no sampling was 

determined to be necessary at Site 32. 
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5.4  ANALYTICAL RESULTS 

Site 32 and Site 34 are similar with respect to the potential source of contamination, so the investigation 

of Site 32 was to be based on the results of sampling at Site 34.  Because no contamination was 

detected at Site 34, described in Section 7.0, no samples were collected at Site 32. 

 

5.5  HUMAN HEALTH RISK SCREENING EVALUATION 

Because no COPCs were identified at Site 34, there is no reason to expect COPCs at Site 32.  The 

human health risk evaluation of the results from Site 34 are included in Section 7.0, and no unacceptable 

risk to human health was identified.  

 

5.6  ECOLOGICAL RISK SCREENING EVALUATION 

Because no COPCs were identified at Site 34, there is no reason to expect COPCs at Site 32.  The 

ecological risk evaluation of the results for Site 34 is included in Section 7.0, and that evaluation 

determined that there is no risk to ecological receptors. 

 

5.7  SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

5.7.1  Summary and Conclusions 

The evaluation of Site 34 in Section 7.0 shows that there are no risks to human health and ecological 

receptors from Site 34.  Because Site 32 is similar to Site 34, no unacceptable risks to human health and 

ecological receptors are expected from Site 32.  Therefore, no action needs to be taken at Site 32. 

 

5.7.2  Recommendations 

No action is required for Site 32, so the site should be removed from additional study under the FFA, and 

a no action decision document should be prepared for this site in accordance with the FFA. 

 





6.0 SITE 33 - SCRAP METAL PIT 

6.1 BACKGROUND 

Site 33 is located within the Stump Neck Annex, about 100 feet southeast of Buildings 21 16 and 21 36. An 

excavation, 10 feet by 10 feet by 30 feet long, reportedly contained scrap metal The location of the site is 

shown on Figure 6-1. The metal was said to consist of parts of mines, torpedoes, and other explosive- 

inert items. The location was approximate and no other details were available (Hart, 1983). 

6.2 SITE CHARACTERISTICS 

6.2.1 Toponraphv 

As illustrated on Figure 6-1, the land surface at Site 33 moderately slopes to the northwest. The land 

surface elevation across the site ranges from approximately 82 feet above msl in the southwestern corner 

to approximately 95 feet above msl in the northeastern corner. 

6.2.2 Surface Water 

Precipitation either infiltrates the soil or runs off the ground surface into the intermittent stream that is 

southwest of Building 2136 and flows to the west. 

6.2.3 Geolonv/Soils 

Logs from soil borings and test pits installed at the site indicate that shallow geologic conditions consist 

primarily of gravelly clay overlying sand and silt mixtures. The gravels are composed of quartz and are 

well rounded to subrounded. Soil boring and test pit logs are provided in Appendix B. 

6.2.4 Hvdroqeoloqy 

The shallow aquifer beneath the site displays the characteristics of a semi-confined to confined system. 

Groundwater at the site was encountered at approximately 20 to 22 feet bgs and, after the wells were 

installed, the water in the well rose and stabilized to approximately 10 feet bgs. The potentiometric 

surface, shown on Figure 6-4, shows that the groundwater flow direction is to the southwest. The 

groundwater levels used to generate potentiometric contours were measured on February 12, 2002. The 

groundwater-level data are provided in Appendix E. 
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6.3 FIELD INVESTIGATION 

A geophysical survey and test pit excavations were completed at the site to locate the scrap metal burial 

pit and to evaluate the potential presence of contaminants. In addition, groundwater and subsurface soil 

samples were collected and submitted to a fixed-base laboratory for chemical analysis. The samples and 

analyses are summarized on Table 6-1. 

6.3.1 Geophysical lnvestiaation 

A geophysical survey using a magnetometer was performed at the site to locate the scrap metal burial pit. 

The magnetometer measures the earth’s total geomagnetic field at a particular location in units of nano- 

teslas. The total magnetic field consists of three components: main field, external field, and local 

variations. The main field and the external field remain fixed over the duration of the survey, and the local 

variations are attributed to metallic objects at the ground surface or buried in the ground. The effective 

penetration depth of the instrument is approximately 50 feet, and the horizontal range varies with the size 

and density of the targets. 

As shown on Figure 6-2, the survey was conducted on a reference grid that was 100 feet by 200 feet. The 

resulting magnetic contour map is presented on Figure 6-2, the anomalies are indicated by the high 

density of the contour lines in circular patterns. The most significant anomaly is located in the 

southwestern corner of the grid. Based on the size and intensity of this anomaly, it was believed to be the 

metal waste burial pit area. The other anomalies noted by the survey were generally small or explained by 

surface articles such as unused concrete culvert pipe sections reinforced with steel rebar. A detailed 

report of the geophysical survey results is provided in Appendix D. 

6.3.2 Temporary Well Installation and Groundwater Sampling 

Three temporary monitoring wells were installed at the site to determine if wastes from the scrap metal 

burial pit had contaminated shallow groundwater. One well (S33TW003) was installed immediately 

adjacent to and downgradient of the suspected burial area. Two wells (S33TW001 and S33TW002) were 

installed upgradient. Well locations are shown on Figure 6-2. The wells were constructed with 2-inch-ID 

PVC riser and screen material and installed and abandoned as described in Section 3.0. State of 

Maryland abandonment reports and TtNUS temporary well construction diagrams are presented in 

Appendix A. 

Groundwater samples were collected from the temporary wells as described in Section 3.2.3, and 

analyzed for TAL metals (total and dissolved) and explosives including nitroguanidine and nitroglycerine 

(excluding nitrocellulose). Groundwater sample log sheets are provided in Appendix C. 
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6.3.3 Subsurface Soil Sampling 

Six subsurface soil samples were collected; two from each upgradient well boring (S33TWOOl/SB001 and 

S33TW002/SB002) and two from S33TP003 (sample location designation as S33SBOO3). The soil 

samples were collected using HSA drilling and split-spoon sampling techniques and using a backhoe at 

the test pit location. Sample locations are shown on Figure 6-2. 

Two subsurface soil samples were selected from each location based upon field observations and the 

depths proposed in the work plan. No elevated PID readings or wastes were encountered during the 

subsurface investigation. The samples were submitted to a fixed-base laboratory for analysis for TAL 

metals and explosives including nitroguanidine and nitroglycerine (excluding nitrocellulose). The samples 

and analyses are summarized on Table 6-1. Soil sample log sheets are provided in Appendix C: 

One field duplicate S33SBDUPOlOl was collected at the same location as S33SB0030201 and analyzed 

for TAL metals and explosives excluding nitrocellulose. 

6.3.4 Test Pit Activities 

Test pit excavations were conducted in suspected areas, as described in Section 6.3.1. The test pit 

locations are shown on Figure 6-2. The excavation at S33TP001 uncovered a 40-foot section of steel 

rebar that was 2 inches in diameter. The S33TP001 test pit consisted of two excavations installed at right 

angles. Both excavations had approximate widths of 3 feet, lengths of 10 feet and depths of 10 feet bgs. 

Test pits S33TP002 and S33TP003 were excavated at two magnetic anomaly locations, and scrap metal 

was not found at either test pit. Test pit logs are provided in Appendix B. 

6.4 ANALYTICAL RESULTS AND COPC SELECTION 

This section provides the data, evaluation, and selection of human health COPCs for subsurface soil and 

groundwater contamination at Site 33. The selection of ecological COPCs is discussed in Section 6.6. 

The human health screening evaluation is based on the following samples: 

0 Six subsurface soil samples 
0 Three groundwater samples collected from temporary monitoring wells 

The results were evaluated as described in Section 4.3. 

presented in Appendix H. 
Complete chemical analytical results are 
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6.4.1 Data and Risk-Based Evaluation of Subsurface Soil Contamination 

Positive analytical results and summary statistics for subsurface soil samples are provided in Tables 6-2 

and 6-3, respectively. 

Based on the analytical results, seven metals (aluminum, arsenic, chromium, iron, manganese, thallium, 

and vanadium) were detected at concentrations exceeding human health screening levels. 

All of the samples had at least one the seven metals detected at concentrations greater than the 

screening concentrations. 

Of the metals, that exceeded the screening levels, only arsenic was detected at a maximum 

concentration greater than the clayey soil background threshold concentration. The remaining metals 

were detected at maximum concentrations less than the clayey soil background threshold 

concentrations. 

Maximum concentrations for aluminum, arsenic, chromium, iron, manganese, and vanadium were 

reported in sample S33SB0030201 or its duplicate, S33SBDUPOlOl. 

The COPC concentrations greater than risk screening levels and background are shown on Figure 6-3. 

None of the other detected metals exceeded any screening levels. No explosives were detected in the 

subsurface soil. 

Based on the laboratory results, arsenic is to be retained as a soil COPC for further risk evaluation. 

6.4.2 Data and Risk-Based Evaluation of Groundwater Contamination 

Positive analytical results for unfiltered and filtered groundwater samples are provided in Table 6-4. The 

summary statistics for unfiltered and filtered groundwater samples are provided in Table 6-5. 

Based on the analytical results, six metals (aluminum, arsenic, chromium, iron, manganese, and 

vanadium) were detected at concentrations exceeding human health screening concentrations. 

All samples had at least one of the six metals detected at a concentration greater than screening 

concentrations. 
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Of the six metals, three (aluminum, iron, and manganese) were detected at maximum concentrations 
less than the background threshold concentrations. 

Arsenic, chromium, and vanadium were detected at maximum concentrations greater than the 

background threshold concentrations in a single sample (S33TW0030001, the most downgradient 
well). 

The maximum concentrations for aluminum, arsenic, chromium, iron, manganese, and vanadium 

were reported in sample S33TW0030001. 

With the exception of manganese, the metals concentrations in the filtered samples were less than 
screening levels and background threshold concentrations. Manganese concentrations in all of the 
filtered samples were greater than the background threshold concentration. 

The COPC concentrations greater than risk screening levels and background for unfiltered groundwater 
samples are shown on Figure 6-4. 

The sample with the maximum concentrations, S33TW0030001, also had a very high turbidity, more than 
999 NTUs, as measured by a field turbidity meter during sample collection. This high turbidity is probably 
responsible for the very high metals concentrations in the sample. The metals concentrations in the 
filtered sample from the same location were very low and were comparable to the filtered metals 
concentrations from the other two wells.. 

None of the other detected metals exceeded any screening levels. Only one explosive, 2,6-dinitrotoluene, 
was detected in the groundwater, but it did not exceed the screening level. 

Based on the laboratory results, arsenic, chromium, and vanadium are to be retained as groundwater 
COPCs for further risk evaluation. 

6.5 HUMAN HEALTH RISK SCREENING EVALUATION 

This section contains a summary of the human health risk estimates for Site 33. The methodology used 

to calculate the risks presented in this section is provided in Appendix I. Chemical-specific risk estimates 

and risks to affected target organs for COPCs in subsurface soil and groundwater are presented in Tables 

6-6 and 6-7, respectively. A discussion of the estimated noncarcinogenic and carcinogenic risks is 
provided in the balance of this section. 
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6.5.1 Subsurface Soil 

Estimated incremental lifetime cancer risks (ILCRs) for exposure to subsurface soil at Site 33 are 

presented in Table 6-6. The cumulative cancer risk is 5.8 x which is within EPA’s target cancer risk 

range of 1 .O x 1 o - ~  to 1 .O x 1 o - ~ .  

The cumulative HI (the sum of HQs for each COPC) is 1 .l, which is approximately equal to the target level 

of 1 for noncarcinogenic health effects. Given the marginal exceedance of the benchmark, adverse health 

effects are not anticipated for receptors exposed to subsurface soil under the defined conditions. 

6.5.2 Groundwater 

ILCRs for exposure to groundwater at Site 33 are presented in Table 6-7. The cumulative cancer risk is 

2.6 x which exceeds EPA’s target cancer risk range of 1 x Arsenic (ILCR = 2.6 x 

1 0-4) was the only contributor to the cumulative ILCR. The arsenic concentration also exceeded the MCL. 

to 1 x 

The cumulative HI is 1.9. When the HI exceeds 1, target organ effects for individual COPCs contributing 

to the risk are considered. Arsenic, chromium, and vanadium were the contributors to the HI and they 

affect different target organs. The target organs for arsenic (HQ = 1.1) are the skin and cardiovascular 

system. The toxicity criterion for chromium (HQ = 0.5) is based on the No Observed Adverse Effect Level 

(NOAEL) and the toxicity criterion for vanadium (HQ = 0.3) is based on the No Observed Effect Level 

(NOEL). Since the HQs for the affected target organs are less than or approximately equal to the 

acceptable level of 1 .O, adverse health effects are not anticipated for exposures to groundwater at Site 33. 

Because of the high turbidity in the sample with the highest metals concentrations, the risk was also 

calculated for filtered water, as shown on Table 6-8. For this calculation, the cumulative cancer risk is 

below the EPA’s target risk range, and the HQ is much less than 1 .O. 

Note that there is currently no risk to current users of the site because there is no exposure to the 

groundwater. Similarly, the risk from the subsurface soil to current site users under an industrial scenario 

is substantially lower than the residential exposure. Risk calculations for industrial exposure to subsurface 

soil are included in Appendix I. 

6.6 ECOLOGICAL RISK SCREENING EVALUATION 

Although subsurface samples were collected at Site 33, subsurface sample results were not included in 

the ecological COPC screening because invertebrates and plants are not exposed to subsurface soils. 

Therefore, only the groundwater data was used in the ecological COPC screening. Groundwater data was 
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evaluated due to the possibility of discharge to Mattawoman Creek and potential risk to aquatic receptors. 

Unfiltered and filtered samples were evaluated in the screening (see Table 6-9). 

6.6.1 Data and Risk-Based Evaluation of Groundwater Contamination 

Six metals in the unfiltered samples had maximum concentrations in sample S33TW0030001 exceeding 

the COPC screening values, including aluminum, chromium, copper, iron, lead, and zinc. However, all 

maximum metals concentrations were below the screening values in the filtered samples. Filtered sample 

results are believed to better represent any indications of toxicity when evaluating risks to aquatic 

receptors because dissolved metals are potentially more bioavailable (EPA, 1992). For these reasons, 

metals are not considered to pose potential risks to aquatic receptors. 

One explosive, 2,6-dinitrotoluene was retained as a COPC because a screening value is unavailable for 

comparison. However, the maximum detected concentration (0.1 3 ug/L) is well below the BTAG 

screening level for 2,4-dinitrotoluene (230 ug/L). Even though the chemicals are slightly different it is 

unlikely that the low detection of 2,6-dinitrotoluene will cause a risk to aquatic receptors. Therefore, 

2,6-dinitrotoluene is not considered to pose a potential risk to aquatic receptors. 

6.7 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

6.7.1 Summary and Conclusions 

Arsenic was detected in the subsurface soil and arsenic, chromium, and vanadium were detected in 

groundwater at concentrations greater than human health screening levels. The metals were considered 

to be COPCs and a preliminary risk evaluation was performed. 

The preliminary human health risk evaluation showed that the subsurface soil concentrations were within 

risk range acceptable to the EPA, but that the arsenic concentration in groundwater exceeded the 

acceptable risk range. The arsenic concentration in groundwater also exceeded the MCL. However, the 

groundwater sample with the highest metals concentrations had a very high turbidity, and the unfiltered 

metals concentrations from this sample may not be representative of the groundwater. Using the filtered 

groundwater analytical results for the purposes of comparison, the risk is less than the EPA’s target range, 

and the HQ is much less than 1 .O. 

The preliminary ecological risk evaluation showed that the groundwater concentrations did not pose 

unacceptable risks to ecological receptors. Because the site was a disposal pit, contamination, if present, 

was not anticipated to be at the surface. No surface soil samples were collected, so terrestrial ecological 

receptors could not be quantitatively evaluated. 

050221lP 6-7 CTO 0803 



6.7.2 Recommendations 

Because the high turbidity in the groundwater sample, an additional supplemental investigation is 

recommended. This supplemental investigation would consist of installing a temporary monitoring well 

near S33TW003 so that a low turbidity sample can be obtained and analyzed. If the results show that 
metals are at concentrations acceptable to human health, then no action is recommended. If the results 

show that metals are at concentrations unacceptable to human health, then an RI and FS are 
recommended for this site. 
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TABLE 6-1 

Sample Depth 
(feet below 

ground surface) (') 

Sample Sample 
Location Designation I- Sample Analysis 

TCL VOCs TCL TAL Beryllium TCL Pesticides/ Explosives 
svocs Metals(2) and Copper(*) PCBs (with nitrocellulose, 

ENVIRONMENTAL SAMPLING AND ANALYSIS SUMMARY - SITE 33 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

S33SB001 / S33TW001 S33SB0010101 6-8 a (3) 

nitroguanidine, and 
nitroglycerine) I 

S33SBOO2 I S33TW002 

S33SBOO3 

S33SB0020201 14-16 (3) 

S33SB0030101 3 - 5  (3) 

I I I (3) I I S33SBOO1 lS33TW001 I S33SBOO10201 1 14-16 I 

S33SB003 

S33SBOO30201 

I (3) 

S33SB0030201 8 - 1 0  (3) 

S33SBDUPOl 01 6 - 1 0  (3) 

TEMPORARY WELLS 

Notes: 

1 
2 
3 Excluding nitrocellulose. 

Sample depths are as collected in the field. 
Groundwater samples were analyzed for total and filtered metals. 



TABLE 6-2 

Sample Location 
Sample Num ber 
Duplicate of: 
Collection Date 
Interval, feet bgs 

S33SBOOlrTW001 S33SBOOlrTWOOl S33SBOO2lTWOO2 S33SBOO2lTWOO2 S33SBOO3rTW003 S33SBOO3lTWOO3 S33SBOO3lTWOO3 
S33SBOOlOlOl S33SB0010201 S33SBOO20101 S33SBOO20201 . S33SB0030101 S33SBOO30201 S33SBDUPOlOl 

S33SB0030201 
02/07/02 02/07/02 02/08/02 02/08/02 02/12/02 02/12/02 02/12/02 

6 - 8  14-16 6 - 8  14 - 16 3 - 5  8 - 1 0  8 - 1 0  

K - Estimated value, biased high. 
-= Sample concentration exceeds screening concentration. See Table 6-3. 



TABLE 6-3 

U S .  EPA 
Used ,or Background US. EPA Region 3 EPA SSLa Region 3 SSLs COPC ol Meiimum DeleCtlon Range of Average 

co~sBllt,~ll~~ Frequency NondetactP’ Concentration Scrsaning,,, Value‘” RBC.RsaidenIia1 Soil to A l P  Sol1 10 Flap 

Location Minimum Maximum 
concentration ~oncontrstion Mexlmum ,,, aualitier ,,, austitier Units 

CAS Number Chemical 

Groundwater”’ 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN ~ DIRECT CONTACT WITH SUBSURFACE SOIL - SITE 33 
SITE SCREENING REPORT 

Rationals lor 
Contaminant 
h l o l i o n  01 

bl.ni.n“’ 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Scenario Timelrame: CurrenUFuture 
Medlurn: Subsurlace Soil 
Exposure Medlum: Subsurlace Sol1 
Exposure Point: Slte 33 

Asmialed SmpleO. 
S33SSW10101 S33SBW30101 
S33SBW10201 S33SBW30201 
S33SswZ0101 533580030201~D 
533SBMRMo1 



TABLE 6-4 

SUMMARY OF POSITIVE DETECTIONS - GROUNDWATER - SITE 33 

S33SB001rTW001 
S33TW0010001-F 

Filtered 
02/09/02 

Sample Number S33TW0010001 
Unf ilteredlf iltered? Unfiltered 

S33SBOO2/TWOO2 S33SBOOmW002 S33SB003rTW003 
S33TW0020001 S33TW0020001-F S33TW0030001 

Unfiltered Filtered Unfiltered 
02/12/02 02/13/02 02/12/02 

S33SB003lTW003 

Filtered 
02/08/02 

S33TW0030001 -F 

Explosives (ug/L) 
I 2,6-D I N ITROTOLU EN E I 0.2 u I I 0.11 J I I 0.13 J I 

Notes: 
Blank means no analysis was performed. 
U - Not detected at detection limit value shown. 
J - Estimated value. 
K - Estimated value, biased hiah. 
~--= Sample concentration exceeds screening concentration. See Table 6-5. 



3-IOOOEOOMIEES LOOOEOOMlEES 
IOOOZOOMLEES 3-1000ZOOMLEES 
lOOOlOOMLEES +1000lOOMlEES 

aNV1AWW 'aV3H NVKINI 
3MSN NOISlAla aW3H NVIaNI 

66 311s - H31VMONflOtle) HUM 13VlN03 133tlla - Ntl33N03 lVllN310d 40 SlV31W3H3 30 N0113313S (INV NOllnElHlSIO '33N3HUfl330 

8-9 31EVl 

lranis E)NIN~W~S 311s 



TABLE 6-6 

Chemical 

Arsenic 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - SUBSURFACE SOIL - SITE 33 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Incremental Lifetime Carcinogenic Risk 

Concentration RBC(') Estimated Primary RBC(') Estimated HQ 

Estimated Non-Carcinogenic Hazard 
(ILCR) Quotient (Ha) 

( m g W  (mglkg) ILCR (mglkg) 
25 0.43 5.8E-05 Skin, Vascular 23 1.1 

Total Carcinogenic Risk 5.8E-05 

Tarqet Orqan HIS 

Total Vascular HI = 
Total Skin HI = 

Notes: 
1 Risk-Based Concentration (RBC) Table (EPA Region 3, 2002). Some noncarcinogenic RBCs not presented in 

the EPA Region 3 RBC Table were calculated per the methodology detailed in Appendix I. 

Total HI 1.1 



TABLE 6-7 

Chemical 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - GROUNDWATER - SITE 33 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Incremental Lifetime Carcinogenic Risk 
(ILCR) 

Concentration! RBC") I Estimated 

Arsenic 
Chromium 
Vanadium 

CLgR CLgR ILCR 

56 NA NA 
76.4 NA NA 

11.8 0.045 2.6E-04 

Estimated Non-Carcinogenic Hazard 

Total Carcinogenic Risk 

Quotient (Hd) 
Primarv I RBC(') I Estimated HQ 

2.6E-04 

Skin, Vascular 
NOAEL 
NOEL 260 

Total HI 1.9 

Tarqet Orqan His 

Total Skin HI = 
Total Vascular HI = 

Notes: 
1 

2 

Risk-Based Concentration (RBC) Table (EPA Region 3,2002). Some noncarcinogenic RBCs not presented in 
the EPA Region 3 RBC Table were calculated per the methodology detailed in Appendix I. 
NA - Not applicable. The EPA has not established a cancer slope factor (CSF) or noncarcinogenic reference 
dose (RfD). 

Definition: 
NOAEL = No Observed Adverse Effect Level 
NOEL = No Observed Effect Level 



TABLE 6-8 

Chemical 

Arsenic 
Chromium 
Vanadium 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - FILTERED GROUNDWATER - SITE 33 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Incremental Lifetime Carcinogenic Risk Estimated Non-Carcinogenic Hazard 
(ILCR) Quotient (HQ) 

Concentration RBC") Estimated Primary RBC(') Estimated HQ 

ND NA NA Skin, Vascular 11 NA 
0.75 NA NA NOAEL 110 0.007 
0.37 NA NA NOEL 260 0.001 

PdL CLSn ILCR M L  

Total Carcinogenic Risk NA 

1 

2 

Risk-Based Concentration (RBC) Table (EPA Region Ill, 2002). Some noncarcinogenic RBCs not presented in the 
EPA Region Ill Risk Based Concentration Table were calculated as per the methodology detail in Appendix I .  
NA - Not applicable. The EPA has not established a cancer slope factor (CSF) or noncarcinogenic reference dose (R 

Total HI 0.008 

Definition: 
NOAEL = No Observed Adverse Effect Level 
NOEL = No Observed Effect Level 



TABLE 6-9 

SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - SITE 33 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Shaded cells indicate that the chemical was selected as a COPC. 
COPC = Chemical of Potential Concern 
NA = Not Available 
J = Estimated value 
K = Estimated value, biased high 
The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrtions and location of maximum concentration, 
but were only counted as one sample when determining the frequency of detection. One-half of the detection limit was used when averaging non-detected data. 

Footnotes: 
1 The maximum detected concentration was used to calculate the ecological effects quotient. 
2 Refer to Table 4-5 for sources of groundwater screening criteria 
3 Refer to Section 4.4.4 for ecological effects quotient calculation. 
4 Rationale Codes: 
For Selection as a COPC: 

, 

Associated Samples: 

S33TW0010001 
S33TWOO20001 
S33TW0030001 For Elimination as a COPC: 

ASL = Above COPC Screening Level BSL = Below COPC Screening Level 
BIO = Bioaccumulative Chemical NT = Nontoxic S33TW0010001 -F 
NTX = No Toxicity Information Available S33TW0020001 -F 

S33TW0030001 -F 











   

7.0  SITE 34 – TOOL BURIAL 

7.1  BACKGROUND 

Site 34 is located within the Stump Neck Annex.  Beryllium-copper alloy hand tools reportedly buried near 

Building D-21CSN, in the area shown on Figure 7-1.  Two burial holes, each about 5 feet by 15 feet by 12 

feet deep were reported.  The volume of tools in each pit was said to be about 5 feet by 8 feet by 2 feet.  

The tools were hand tools such as hammers, wrenches, screwdrivers, pliers, scrapers, and knives that 

were used in explosive ordnance disposal (EOD) work because they are nonmagnetic and nonsparking.  

According to interviewees, the tools in the pits had failed a magnetometer test and were considered 

unserviceable.  The burial was said to have taken place in 1972 or 1973.  It was noted that the 

magnetometer test took place in Building D-21CSN, which was added in 1973.  A memorandum dated 

May 28, 1975 (Ser 113-45-75) contains a sketch showing the two test pits 60 feet and 70 feet southeast 

of the building.  On-site investigations confirmed subsidence of soil at these locations (Hart, 1983). 

 

7.2  SITE CHARACTERISTICS 

7.2.1 Topography 

As illustrated on Figure 7-1, the land surface at Site 34 gently slopes toward Chicamuxen Creek to the 

south.  The land surface elevation across the site ranges from approximately 1 to 6 feet above msl. 

 

7.2.2 Surface Water 

Precipitation either infiltrates the soil or runs off the ground surface.  Surface water runoff from Site 34 is 

likely to go to Chicamuxen Creek to the south directly or via a drainage swale to the west.   

 

7.2.3 Geology/Soils 

Logs from soil borings and test pits installed at the site indicate that shallow geologic conditions consist 

primarily of sand and gravelly sand overlying clay and silt.  However, the clay and silt layer is absent at 

S34TW003.  The gravels are composed of quartz and are well rounded to subrounded.  Soil boring and 

test pit logs are provided in Appendix B. 

 

7.2.4 Hydrogeology 

The shallow aquifer beneath the site displays the characteristics of an unconfined system.  After the wells 

were installed, the water level in the wells stabilized to the depth at which it was encountered during well 

050221/P 7-1 CTO 0803 



   

installation.  Groundwater at the site was encountered at approximately 2 to 6 feet bgs.  Based on the 

groundwater level elevations, the groundwater flow direction is to the northwest away from Chicamuxen 

Creek and toward the Mattawoman Creek to the northwest (Figure 7-2).  The groundwater levels used to 

generate potentiometric contours were measured on February 12, 2002.  The groundwater-level data are 

provided in Appendix E. 

 

7.3 FIELD INVESTIGATION 

A geophysical survey and test pit excavations were completed at the site to locate the tool burial pit and 

to evaluate the potential presence of contaminants.  In addition, groundwater and subsurface soil 

samples were collected and submitted to a fixed-base laboratory for chemical analysis.  The sample 

depths and analyses are summarized on Table 7-1. 

 

7.3.1 Geophysical Investigation 

An EM-31 electromagnetometer was used to perform a geophysical survey at Site 34 in order to locate 

the tool burial pit(s).  The electromagnetometer measures the changes in the ground conductivity using a 

patented electromagnetic inductive technique that makes the measurements without electrodes or ground 

contact.  This is a very useful instrument to locate buried non-ferrous metallic debris.  The unit of 

conductivity that is used is millisiemens per meter (mS/m).  The effective exploration depth of the 

instrument is approximately 20 feet.   

 

As shown on Figure 7-2, the survey was conducted on a reference grid that was 80 feet by 190 feet.  The 

resulting conductivity contour map is presented on Figure 7-2.  The anomalies are indicated by the high-

density contour lines.  The major anomalies on Figure 7-2 are labeled as A, B, and C.  Anomaly A 

actually results from Building D-21 immediately to the north of the anomalous area.  Anomaly B is a 

reflection of a pile of scrap metal on the ground surface.  However, anomaly C indicates the potential 

presence of buried metal and was considered the likely location of the tool burial area.  A detailed report 

of the geophysical survey results is provided in Appendix D. 

 

7.3.2 Test Pit Activities 

One test pit was installed in the suspected area, as described in Section 7.3.1.  The test pit location is 

shown on Figure 7-2.  The excavation at S34TP001 uncovered abundant quantities of the beryllium-

copper alloy tools.  Other materials were also found such as canvas material, hardware, plastics, and 

paper.  The S34TP001 test pit was approximately 2 feet wide, 10 feet in length and a depth of 10 feet 

bgs.  Test pit log is provided in Appendix B.  
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7.3.3 Temporary Well Installation and Groundwater Sampling 

Three temporary monitoring wells were installed at the site to determine if wastes from the tool burial pit 

had contaminated shallow groundwater.  Based on field observation, the downgradient flow direction was 

believed to be toward Chicamuxen Creek.  One well (S34TW002) was installed downgradient of the 

suspected burial area.  Two wells (S34TW001 and S34TW003) were installed upgradient.  Subsequent 

water-level data suggest that the groundwater flow is to the northwest, as described in Section 7.2.4, 

therefore, well S34TW003 is a downgradient well.  Well locations are shown on Figure 7-2.  The wells 

were constructed with 1-inch-ID PVC riser and screen material; they were installed and abandoned as 

described in Section 3.0.  State of Maryland abandonment reports and TtNUS temporary well 

construction diagrams are presented in Appendix A.  

 

Groundwater samples were collected from the temporary wells, as described in Section 3.2.3, and 

analyzed for beryllium and copper (total and dissolved).  Groundwater sample log sheets are provided in 

Appendix C. 

 

7.3.4 Subsurface Soil Sampling 

One subsurface soil sample was collected from within the area of beryllium-copper alloy tools 

encountered at S34TP001 (the sample location designation is S34SB001) at a depth of 4 to 4.5 feet bgs.  

The soil sample was collected using a backhoe.  The sample depth and analyses are summarized on 

Table 7-1.  Sample locations are shown on Figure 7-2. 

 

No elevated PID readings were recorded during the subsurface investigation.  Ordnance hardware was 

found in the test pit; therefore, the soil sample was submitted to a fixed-base laboratory to be analyzed for 

explosives including nitrocellulose, nitroguanidine, and nitroglycerine, in addition to beryllium and copper.  

Soil sample log sheets are provided in Appendix C.  

 

One field duplicate S34SBDUP0101 was collected at the same location as S34SB0010101 and analyzed 

for the same parameters. 

 

7.4  ANALYTICAL RESULTS AND COPC SELECTION 

This section provides the data, evaluation, and selection of human health COPCs for subsurface soil and 

groundwater contamination at Site 34.  The selection of ecological COPCs is discussed in Section 7.6.  

This screening evaluation is based on the following samples: 
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• One subsurface soil sample 

• Three groundwater samples collected from temporary monitoring wells  

 

The results were evaluated as described in Section 4.3.  Complete chemical analytical results are 

presented in Appendix H. 

 

7.4.1 Data and Risk-Based Evaluation of Subsurface Soil Contamination 

Positive analytical results and summary statistics for subsurface soil samples are provided in Tables 7-2 

and 7-3, respectively.   
 

Based on the analytical results, although copper concentrations exceeded background concentrations, 

neither beryllium nor copper concentrations exceeded the screening levels in the subsurface soil 

samples.  Both metals were detected in sample S34SB0010101.  No explosives were detected in the 

subsurface soil.  Therefore, there are no soil COPCs. 

  

7.4.2 Data and Risk-Based Evaluation of Groundwater Contamination 

Positive analytical results for unfiltered and filtered groundwater samples are provided in Table 7-4.  The 

summary statistics for unfiltered and filtered groundwater samples are provided in Table 7-5.   

 

Based on the analytical results, neither beryllium nor copper concentrations exceeded the screening 

levels in the groundwater samples.  Therefore, there are no groundwater COPCs.  Beryllium was 

detected only in sample S34TW0010001.  

 

7.5  HUMAN HEALTH RISK SCREENING EVALUATION 

COPCs were not selected from the environmental media sampled at Site 34.  No further human health 

risk screening is necessary.  

 

7.6  ECOLOGICAL RISK SCREENING EVALUATION 

Surface water, surface soil, and sediment samples were not collected at Site 34 were not collected, so 

the ecological COPC screening was performed with groundwater results only.  Groundwater data was 

evaluated due to the possibility of discharge to Mattawoman Creek and potential risks to aquatic 

receptors.  Unfiltered and filtered samples were evaluated in the screening (see Table 7-6). 
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7.6.1 Data and Risk-Based Evaluation of Groundwater Contamination 

Beryllium and copper were detected in unfiltered samples and beryllium was detected in filtered samples.  

Maximum concentrations were below the screening values, so beryllium and copper were not retained as 

COPCs. 

 

7.7  SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

7.7.1  Summary and Conclusions 

Tools that were buried at the sites were found during the test pit investigation.  Concentrations of 

beryllium and copper in the subsurface soil and groundwater samples were less than human health and 

ecological screening levels.  In addition, no explosives were detected in the subsurface soil.  Thus, there 

are no COPCs, and no unacceptable risks to human health or ecological receptors were identified.   

 

The preliminary ecological risk evaluation showed that the groundwater concentrations did not pose 

unacceptable risks to ecological receptors.  Because the site was a burial pit, contamination, if present, 

was not anticipated to be at the surface.  No surface soil samples were collected, so terrestrial ecological 

receptors could not be quantitatively evaluated.  

 

7.7.2  Recommendations 

No action is required for Site 34, so the site should be removed from additional study under the FFA, and 

a No Action Decision Document should be prepared for this site in accordance with the FFA. 

 



Sample 
Location TCL VOCs TCL TAL Beryllium TCL Pesticides/ 

svocs  Metals(') and Copper(') PCBs 

Sample 
Designation Explosives 

(with nitrocellulose, 
nitroguanidine, and 

nitroglycerine) 

SUBSURFACE SOIL 

From bottom of 
excavation 4-4.5' 

From bottom of 
excavation 

I s34sB0010101 
I S34SBOO1 48 hr TAT 

I S34SBDUP0101 
Duplicate at 
S34SB0010101 

S34TW002 

TEMPORARY WELLS 

S34TW0020001 _ _  

TABLE 7-1 

ENVIRONMENTAL SAMPLING AND ANALYSIS SUMMARY - SITE 34 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

S34TW003 

Sample Depth 
(feet below 

ground surface) (') 

S34TW 0030001 _ _  

I S34TW001 I S34TW001OOOl I _ _  I I I 1 . 1  I I 
I I I I I . 

1 
2 

Sample depths are as collected in the field. 
Groundwater samples were analyzed for total and filtered metals. 



TABLE 7-2 

SUMMARY OF POSITIVE DETECTIONS - SUBSURFACE SOIL - SITE 34 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

S34SB0010101 
1/30/2002 1 /30/2002 

lnorganics (mg/k 
BERYLLIUM 0.65 0.565 
COPPER I 110 85.55 



TABLE 7-3 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL - SITE 34 

CAS Number 

SITE SCREENING REPORT 
INDIAN HEAD DIVISION NSWC 

US. EPA RaIlonal* lor 
o, MBXlrnUrn Deleollon Range of Average c o ~ ~ l ~ ~  Background US. EPA Reelon 3 EPA SSLe Ryllon 3 SSLa COPC Comrnlnant LOCallon Mlnlmum Maxlmurn 

concentration :::;ey Comsntrstlon Max'murn 
111 111 ouainier unlls COnCBnllatlon Frequency NondelectdzJ Concenlrsllon Scmnlngp) RBC-Resldmllsl ('1 Sol1 lo AlrtS1 sol1 lo Flag Delellon or Chemlcal 

Groundwaterm S.hCllOll") 

Scenario Tlmelrame: CurrenVFulure 
Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil 
Exposure P o i n t  Site 34 

INDIAN HEAD, MARYLAND 

Notes. Delinlllm6: 
7 . Sample aid dupIica!e are cmunled BI Iwo s-rals sampls~ when delermlnlng Ihs minlmum and m d m u m  dslectsd ~om~n!ral lm~.  
2 . Velusr prsmtsd  am tlmpI*opecillc quaniilallm I h l s .  
3 .  The mdmum delexed ~m~entrat lm 11 used lor screening purpooss. 
4 - 95% UTL lor nm.clayey %In lrm Backgrmund Soil Invasligallm Rewn lor Indian Head Slump Neck Annex. Indian Head and Slump Neck Annex. TINUS, February m2 (Orall). 
5 - €PA Region 3 Rink-Bared Cmcenlrallm Table, April 2, 2W2. (RBCa lor nmncarcinogentc canpounds are divlded by 10) 
6 . Sal Screenlng Levail lor Inhalation EPA, May 19%. Soli Scresnlng Quldance. 
7. €PA R q l M  3 RIPk.BsSed Cmcmlial im Table, Apnl2, 2W2. DAF (DiIutlm sllenuatim lsctw) 01 x1. 
8 .  RalionalsCddsa SslRllm Reasm: A w e  Screening Levels (ASL) 

Oaleliw Realm: Errenlld Nvldmt (NUT) 
Below Screening Level (BSL) 
Below Backgimnd Value (BKG) 

Shaded cells indicate Ihal lhe specllled cdtsnm has been exceeded or that !he Chmlcal har been salmed 89 B COPC. 

NA c Not Appbabls. 
SOL = Sample Q~rnlIklLm Umlt 
COPC il Chsmlcal 01 PNmW Cmem. 
J I Estlmaled Velus. 
c c Carclncgalc. 
N E Nmssrclncgmk. 

Assrriated Samples. 
S34SBW10101 
S34SBW10101-D 



TABLE 7-4 

Sample Location 
Sample Number 
Unf ilteredlfiltered? 
Collection Date 

S34TW00 1 S34TW001 S34TW002 S34TW002 S34TW003 S34TW003 
S34TW0010001 S34TW0010001 -F S34TW0020001 S34TW0020001-F S34TW0030001 S34TW0030001-F 

Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered 
02/oa102 021oa102 02/04/02 02/04/02 02/04/02 02/04/02 

lnorganics (ug/L) 

COPPER 1 u  1 u  1 u  1 u  3 K  1 u  
BERYLLIUM I 1.6 K I 1.7 K I 0.2 u I 0.2 u I 1.2 K I 1.1 K 

Notes: 
U - Not detected at detection limit value shown. 
K - Estimated value, biased high. 



TABLE 7-5 

Minimum 

111 
Chemical CAS 

Number 

OCCURRENCE, DISTRIBUTION A N D  SELECTION OF CHEMICALS OF POTENTIAL CONCERN - D IRECT C O N T A C T  WITH GROUNDWATER - SITE 34 
S ITE SCREENING R E P O R T  

INDIAN H E A D  DIVISION N S W C  
INDIAN HEAD, M A R Y L A N D  

Ratlonale for  
U S .  EPA Region 3 fif$iL fifGii; cope Flag Contaminant Average 

Concentratlon Background Maxlmum Detection 
Minimum Concentration Maximum Units L o a t i o n  of Maximum Frequency Range of 
Qualifier Qualifier Concentration Nondetects"' Concentration Screenlng~,~ used lor Value"' RBC-Tap Water"' Souree181 Deletion o r  

Selection"' 

S c e n a r i o  T ime f rame:  Cur renVFu tu re  
M e d i u m :  Groundwater 
E x p o s u r e  M e d i u m :  G r o u n d w a t e r  
E x p o s u r e  Point: Site 34 

Notes. 
1 . Sample and duplicate are counted as two separate samples when determlning lhe minimum and maximum detected concentrations. 
2 . Values presenled ara sample-specillc quantitatron limits. 
3 -The maximum delected concentration is used lor screening purposes. 
4 .95% UTL from Beckground Soil Investigation Report lor lndlen Head Stump Neck Annex, indlen Head and Slump Neck Annex, TINUS, Februaly 2002 (Drslt). 
5 .  EPA Region 3 Risk-Bnsed Concentrallon Table, April 2, 2002. (RBCs lor nonoarcinogenic compounds are divided by lo) .  
6 .  Drinking Waler Standards and Haslth Advisories, EPA 2000. 
7 . Retionale Codes Selection Reason: Above Screenmg Levels (ASL) 

No Toxicity Intormallon (NTX) 

Below Screening Level (BSL) 
Below Background Value (BKG) 

Deleiton Reeson. Essential Nutrient (NUT) 

8 .Action Lwei 

Shadmg mdlcates that the maximum detected COnCenlratlon exceeded the Screening cilteiie theretore the chemical was relainsd as a COPC. 

Associated Samples: 
S34TW0010001 
S34TW0020001 
S34TW0030001 

S34TW0010001 .F 
S34TW0020001 -F 
S34TW0030001 -F 

Delinitlons: NA = Not Applicable 
SQL I Sample Qusntilstion Limit 
COPC E Chemical 01 Potential Concern 
ARAWBC = Applicable of Relevant and Appropriale RequiremenVlo Be Considered 
J = Estimated value 
K = Estimated vaiue, biased high 
N .  Noncarcinogenic 
MCL - Maximum Contaminant Lwei. 
SMCL . Secondary MBXimum Conlsmlnsnt Level. 



TABLE 7-6 

Frequency 
of Detection Parameter 

SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - SITE 34 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIANHEAD, MARYLAND 

Average Groundwater Ecological Rationale for 
Retain as Contaminant 
a COPC? Deletion or 

Minimum Maximum Location of of Averageof COPC 

Results Level(2) 

Effects 
Quotient(3) Maximum Positive All Results Screening Concentration Concentration(’) Concentration 

Beryllium I 213 1.2 K I 1.6 K I S34TW001OOO1 I 1.4 I 0.97 I 5.3 I 0.30 I NO I BSL 







8.0 SITE 36 - CLOSED LANDFILL 

8.1 BACKGROUND 

The IAS (Hart, 1983) reported that there was a landfill in the area shown on Figure 8-1. The filled area 

was a wetland or marsh. The filled, leveled ground occupied an area of approximately 1 to 2 acres. 

Grass and other low vegetation covered most of the site. The fill was believed to contain metal casings 

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

any explosives or chemicals when buried. The landfill was used from 1972 to 1974. A site inspection 

revealed evidence of small metal parts in the surface soil, which was a gravelly-clay fill material. 

8.2 SITE CHARACTERISTICS 

8.2.1 Topoaraphv 

As illustrated on Figure 8-1, the land surface at Site 36 gently slopes toward Chicamuxen Creek to the 

west. The land surface elevation across the site ranges from approximately 1 to 10 feet above msl. 

8.2.2 Surface Water 

Precipitation most likely infiltrates the soil and possibly runs off the ground surface into the surrounding 

Chicamuxen Creek. The site is bounded by Chicamuxen Creek to the north, west, and south. 

8.3 FIELD INVESTIGATION 

A geophysical survey was completed at the site to better define the size and location of the landfill. 

Environmental samples were not collected during this investigation. 

8.3.1 Geophvsical Investiaation 

An EM-31 electromagnetometer was used to perform a geophysical survey at Site 36. The 

electromagnetometer measures the changes in the ground conductivity using a patented electromagnetic 

inductive technique that makes the measurements without electrodes or ground contact. This is a very 

useful instrument to locate buried non-ferrous metallic debris. The unit of conductivity used is mS/m. The 

results are showed on Figure 8-2. 

As shown on the figure, the survey was conducted along 15 transects that were spaced 30 feet apart; 

measurements were taken at intervals of 10 feet along each transect. The effective exploration depth of 

the instrument is approximately 20 feet. The high densities (anomalies) of the contour lines on Figure 8-2 
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indicate where metal debris may be found in the subsurface. Anomalies are seen throughout the 

suspected landfill area. Based on field observations, surface debris is scattered along much of the 
shoreline, which is marked by the approximated boundary (Figure 8-2) except along Roach Road. The 

very dense contours located adjacent to and along Roach Road are attributed to the underground utilities. 

A detailed report of the geophysical survey results is provided in Appendix D. 

8.4 ANALYTICAL RESULTS 

In accordance with the work plan, no environmental samples were collected at Site 36. 

8.5 HUMAN HEALTH RISK SCREENING EVALUATION 

Because no samples were collected at Site 36, a human health screening evaluation cannot be 
performed. 

8.6 ECOLOGICAL RISK SCREENING EVALUATION 

Because no samples were collected at Site 36, an ecological risk screening evaluation cannot be 
performed. 

8.7 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

8.7.1 Summary and Conclusions 

Based on the results of the geophysical investigation and site history, there is evidence that a relatively 
large quantity of waste has been disposed at the site. However, since no samples were collected, the 
nature and potential extent of contamination cannot be evaluated. The extent of waste burial has been 

estimated by the geophysical investigation. 

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

required to determine the nature and extent of contamination. 

8.7.2 Recommendations 

An RI and FS are recommended for this site. The results of the geophysical survey support the view that 
the site is a former landfill. The RI will establish the type of contaminants, if any, that are present, and the 

FS will determine the remedial measures appropriate to address contamination identified during the RI, as 

well as addressing State of Maryland regulations for closing landfills. 
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9.0 SITE 37 - CAUSEWAY 

9.1 BACKGROUND 

Site 37 is a causeway on the northern side of Stump Neck Annex, adjacent to Mattawoman Creek and 

about 150 feet northeast of Building 2075. Archer Avenue runs along the top of the causeway. The road 

crosses a narrow neck of land that has been built up with fill materials. The location is shown on Figure 

9-1. Reportedly, the causeway fill may contain hazardous materials in addition to rubble. An on-site 

inspection showed generous use of large concrete slabs to protect the Mattawoman Creek side of the 

roadway from erosion for a distance of 300 to 400 feet along the roadway. There was no visual evidence 

of hazardous material on site (Hart, 1983). 

9.2 SITE CHARACTERISTICS 

9.2.1 Topography 

As illustrated on Figure 9-1, the top of the causeway is relatively flat. Steep banks mark the southern 

boundary, giving way to the marshy headwaters of Chicamuxen Creek. The site is bounded to the north 

by riprap baskets that separate the graded road area from the sandy beach shoreline of Mattawoman 

Creek. The land surface elevation across the site ranges from approximately 1 foot above msl along the 

southern and northern edges to approximately 5 to 7 feet above msl on the Archer Avenue road surface. 

9.2.2 Surface Water 

Precipitation and surface water runoff from the paved road are likely to flow to the adjacent grassy areas 

and either infiltrate the soil or run off to Chicamuxen Creek or Mattawoman Creek. 

9.2.3 Geoloqv/Soils 

Logs from soil borings installed at the site indicate that shallow geologic conditions consist primarily of 

sand overlying silt and clay north of Archer Avenue and of sand and gravel at the well boring south of 

Archer Avenue. No waste material was encountered in the soil borings. Soil boring logs are provided in 

Appendix 6. 

9.2.4 Hydroqeoloqy 

The shallow aquifer present beneath the site displays the characteristics of an unconfined system. After 

the wells were installed, the water level in the wells stabilized to the depth at which it was encountered 
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during well installation. Groundwater at the site was encountered at approximately 5.5 feet bgs. The 

potentiometric surface (see Figure 9-3) shows that the groundwater flow direction is to the northwest 

toward Mattawoman Creek. The groundwater-levels used to generate potentiometric contours were 

measured on February 12, 2002. The groundwater level data are provided in Appendix E. 

9.3 FIELD INVESTIGATION 

Groundwater, subsurface soil, surface water, and sediment samples were collected and submitted to a 

fixed-base laboratory for chemical analysis to evaluate the potential presence or absence of contaminants. 

The samples and analyses are summarized on Table 9-1. 

9.3.1 Temporary Well Installation and Groundwater Samplinq 

Three temporary monitoring wells were installed at the site to determine if material from the causeway had 

contaminated shallow groundwater. One well (S37TW002) was installed upgradient of the causeway 

south of Archer Avenue. Two wells (S37TW001 and S37TW003) were installed downgradient of the 

causeway north of Archer Avenue. Well locations are shown on Figure 9-2. The wells were constructed 

with I-inch-ID PVC riser and screen material and installed and abandoned as described in Section 3.0. 

State of Maryland abandonment reports and TtNUS temporary well construction diagrams are presented 

in Appendix A. 

Groundwater samples were collected from the temporary wells, as described in Section 3.2.3, and 

analyzed for TCL VOCs, TCL SVOCs, TAL metals (total and dissolved), TCL pesticides/PCBs, and 

explosives including nitroguanidine, nitroglycerine, and nitrocellulose. Groundwater sample log sheets are 

provided in Appendix C. 

One field duplicate, S37TWDUP001, was collected at the same location as S37TW0010001 and analyzed 

for TCL VOCs, TCL SVOCs, TAL metals (total and dissolved), TCL pesticides/PCBs, and explosives 

including nitroguanidine, nitroglycerine, and nitrocellulose. 

9.3.2 Subsurface Soil Sampling 

Five subsurface soil samples were collected; two from each downgradient well boring (S37TW001/SB001 

and S37TW003/SB003) and one from S37TW003/SB002. The second subsurface soil sample proposed 

at S37TW003/SB002 was not collected because of the abundant gravel encountered in the subsurface 

material. The soil samples were collected using HSA drilling and split-spoon sampling techniques. 

Sample locations are shown on Figure 9-2. 
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Two subsurface soil samples were selected from each boring location based upon field observations and 

the depths proposed in the work plan. Except at S37TW003/SB002, only one sample was collected, for 

the reasons discussed above., No elevated PID readings or waste were encountered during the 

subsurface investigation. The samples were submitted to a fixed-base laboratory to be analyzed for TCL 

VOCs, TCL SVOCs, TAL metals, TCL pesticides/PCBs, and explosives including nitroguanidine, 

nitroglycerine, and nitrocellulose. The samples and analyses are summarized on Table 9-1. Soil sample 

log sheets are provided in Appendix C. 

9.3.3 Surface Water and Sediment Sampling 

Three surface water and three sediment samples were collected in pairs, two from Mattawoman Creek 

and one from Chicamuxen Creek south of the causeway. Sample locations are shown on Figure 9-2. 

Surface water samples were collected as described in Section 3.2.4. Sediment samples were collected 

as described in Section 3.2.5. The surface water and sediment samples were submitted to a fixed-based 

laboratory and analyzed for TCL VOCs, TCL SVOCs, TAL metals, TCL pesticides/PCBs, and explosives. 

Sample log sheets are provided in Appendix C. 

One field duplicate, FDI 31 0202, was collected at the same location as S37SWOOlOOOl and another field 

duplicate, FDl310201, was collected at the same location as S37SD0010001. Both duplicate samples 

were analyzed for TCL VOCs, TCL SVOCs, TAL metals, TCL pesticides/PCBs, and explosives. 

9.4 ANALYTICAL RESULTS AND COPC SELECTION 

This section provides the data, evaluation, and selection of human health COPCs for subsurface soil, 

groundwater, surface water, and sediment contamination at Site 37. The selection of ecological COPCs is 

discussed in Section 9.6. This screening evaluation is based on the following samples: 

Five subsurface soil samples 

Three groundwater samples collected from temporary monitoring wells 

Three surface water and sediment samples collected in pairs 

The results were evaluated as described in Section 4.3. 

presented in Appendix H. 
Complete chemical analytical results are 

9.4.1 Data and Risk-Based Evaluation of Subsurface Soil Contamination 

Positive analytical results and summary statistics for subsurface soil samples are provided in Tables 9-2 

and 9-3, respectively. 
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Based on the analytical results, arsenic and iron were detected at concentrations exceeding screening 

levels. Neither was detected at a maximum concentration greater than the respective non-clayey soil 

background threshold concentration. Metal concentrations were detected at concentrations greater than 

screening levels in all samples. Maximum concentrations for arsenic and iron were reported in sample 

S37SB0030101. 

None of the detected VOCs, SVOCs, or pesticides exceeded any screening levels. 

explosives were detected in the subsurface soil. 

No PCBs or 

9.4.2 Data and Risk-Based Evaluation of Groundwater Contamination 

Positive analytical results for unfiltered and filtered groundwater samples are provided in Table 9-4. The 

summary statistics for unfiltered and filtered groundwater samples are provided in Table 9-5. 

As shown on Table 9-4, the concentrations of several metals in the filtered samples from S37TW002 and 

S37TW003 are greater than the concentrations in the respective unfiltered samples. These samples were 

not filtered in the field, and this may have led to the unusual results. Therefore, when these groundwater 

samples were evaluated for COPCs, the filtered sample results were also considered, as the maximum 

detected concentrations were often reported for the filtered samples. 

Based on the analytical results, one SVOC, one explosive, and four metals exceeded the screening levels 

in the groundwater samples. 

0 Four metals (arsenic, barium, iron, and manganese) were detected at concentrations exceeding 

screening level concentrations. 

0 Of the four metals, only arsenic and barium were detected at maximum concentrations greater than 

the background threshold concentrations. 

0 Iron and manganese were detected at maximum concentrations that wee less than the background 

threshold concentrations. 

All of the samples contained at least one of the four metals at a concentration greater than the 

corresponding screening level concentration. 
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0 The maximum concentrations of barium, iron, and manganese were reported in sample 

S37TW0020001. 

0 The maximum concentration for arsenic was reported in sample S37W0010001. 

Arsenic and barium were retained as COPCs for evaluation because they exceeded the screening values 

for unfiltered groundwater samples. The results for unfiltered groundwater are shown on Figure 9-3. 

One SVOC (naphthalene) was detected at a concentration greater than screening level in one sample, 

S37TW0020001. Naphthalene is retained as a COPC. The COPC concentrations that are greater than 

the screening levels for groundwater are shown on Figure 9-3. 

One explosive (RDX) was detected at a concentration greater than the screening level in one sample, 

S37TW0020001. RDX is retained as a COPC. The COPC concentrations greater than the screening 

levels for groundwater are shown on Figure 9-3. 

None of the detected VOCs exceeded any screening levels. No pesticides/PCBs were detected in the 

groundwater. 

9.4.3 Data and Risk-Based Evaluation of Surface Water Contamination 

Positive analytical results and summary statistics for surface water samples are provided in Tables 9-6 

and 9-7, respectively. 

Based on the analytical results, three metals (iron, manganese, and thallium) were detected at 

concentrations exceeding screening levels in the surface water samples and are retained as COPCs. 

Each of the samples contained at least one of the three metals at a concentration exceeding the 

corresponding screening level concentration. Maximum concentrations for all three metals were reported 

in sample S37SWOO30001. The COPC concentrations that are greater than screening levels are shown 

on Figure 9-4. 

Naphthalene was the only SVOC and 4,4’-DDD was the only pesticide detected at concentrations greater 

than the screening levels and are retained as COPCs. No explosives, VOCs, or PCBs were detected in 

the surface water. 

Sample S37SWOO30001 had a relatively high turbidity, 14 NTUs, as measured by a field turbidity meter 

during sample collection. The high turbidity is probably responsible for the high metals concentrations in 

the sample. 
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The thallium concentrations may be false positives. The trace ICP method, which is part of CLP SOW 

ILM04.1 and used in the analysis, can lead to false positives for lead, arsenic, and thallium. These false 

positives can be eliminated by using other methods. 

9.4.4 Data and Risk-Based Evaluation of Sediment Contamination 

Positive analytical results and summary statistics for sediment samples are provided in Tables 9-8 and 

9-9, respectively. The sediment data are presented in Appendix H. 

Five metals were detected at concentrations exceeding screening levels (aluminum, arsenic, iron, lead, 

and manganese). The metals were detected at concentrations greater than screening levels in only one 

sample. Therefore, aluminum, arsenic, iron, lead, and manganese are retained as COPCs in sediment at 

Site 37. Maximum concentrations for all the metals were reported in sample S37SD0030001. The COPC 

concentrations that are greater than screening levels are shown on Figure 9-5. 

Benzo(a)pyrene was the only SVOC detected at a concentration greater than the screening levels and is 

retained as a COPC. None of the detected VOCs or pesticides exceeded any screening levels. No PCBs 

or explosives were detected in the sediment. 

9.5 HUMAN HEALTH RISK SCREENING EVALUATION 

This section contains a summary of the human health risk estimates for Site 37. The methodology used 

to calculate the risks presented in this section is provided in Appendix I .  Chemical-specific risk estimates 

and risks to affected target organs for COPCs in groundwater, surface water, and sediment are presented 

in Tables 9-10, 9-11, and 9-12, respectively. No risks were estimated for exposures to subsurface soil 

because no COPCs were identified in this medium. A discussion of the estimated noncarcinogenic and 

carcinogenic risks is provided in the remainder of this section. 

9.5.1 Groundwater 

ILCRs for exposure to groundwater at Site 37 are presented in Table 9-10. The cumulative cancer risk is 

1.4 x 1 0-4, which exceeds the EPA’s target cancer risk range of 1 x 1 0-6 to 1 x 1 O-4. Arsenic (1.4 x 1 0-4) is 

the major contributor to the cancer risk. 

The cumulative HI is 2.2, which exceeds the target level of 1.0. Naphthalene (HQ = 1.5) was the major 

contributor to the noncarcinogenic risks. 
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Note that there is currently no risk to present users of the site because there is no exposure to the 

groundwater. 

9.5.2 Surface Water 

ILCRs for exposure to surface water at Site 37 are presented in Table 9-1 1. The cumulative cancer risk is 

1 .I x which is below EPA’s target cancer risk range of 1 x to 1 x 

The cumulative HI is 7.9, which exceeds the target level of 1.0. Manganese (HQ = 3.3) and thallium 

(HQ = 3.0) were the major contributors to the noncarcinogenic risks. 

Note that sample S37SWOO30001 was somewhat turbid. The relatively high concentrations of metals in 

the sample may be attributable to the suspended solids. If the turbidity is contributing a large portion of 

the metals concentration, then the HQs may be lower. 

9.5.3 Sediment 

Estimated cancer risks (ILCRs) for exposure to sediment at Site 37 are presented in Table 9-12. The 

cumulative cancer risk is 3.4 x 1 0-5, which is within EPA’s target cancer risk range of 1 x 1 O‘6 to 1 x 

The cumulative HI is 2.0. When the HI exceeds 1, target organ effects for individual COPCs contributing 

to the risk are considered. Arsenic, iron, and manganese were the major contributors to the HI and they 

affect different target organs. The target organs for arsenic (HQ = 0.5) are the skin and cardiovascular 

system. The target organs for iron (HQ = 1 . I )  are blood and the gastrointestinal system. The target organ 

for manganese (HQ = 0.3) is the central nervous system. Because the HQs for the affected target organs 

are less than or approximately equal to the acceptable level of 1.0, no adverse health effects are 

anticipated for exposures to sediment at Site 37. 

The risk from the sediment to current site users under an industrial scenario is substantially lower than the 

residential exposure. Risk calculations for industrial exposure to sediment are included in Appendix I. 

9.5.4 Exposure to Lead 

Lead was identified as a COPC for sediment at Site 37. The maximum detected concentration of lead in 

sediment (456 mg/kg) exceeded the Office of Solid Waste and Emergency Response (OSWER) soil 

screening level of 400 mg/kg for residential land use but was less than the EPA screening level of 

750 mg/kg for industrial land use. 
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Hypothetical future residential exposures to lead in sediment were evaluated using EPA's integrated 

exposure uptake biokinetic (IEUBK) lead model (EPA, 2001). It should be noted that the IEUBK model is 

designed to evaluate residential exposures to soil and therefore the results of the evaluation are 

conservative since the exposure frequency used in the IEUBK model for exposure to soil is greater than 

the exposure frequency anticipated for exposure to sediment. 

As recommended by the IEUBK model, the average concentration of lead in sediment (157 mg/kg) was 

used as the exposure point concentration. Default parameters were used for the rest of the model input 

parameters. IEUBK model outputs are included in Appendix I. The estimated geometric mean blood-lead 

level for children exposed to lead in sediment was 3.0 pg/dL, which is less than the level of concern of 

10 pg/dL. The IEUBK model estimates that 0.5 percent of children are expected to have blood-lead levels 

greater than 10 pg/dL, which is less than the EPA acceptable level of 5 percent. Based on the results 

from the IEUBK model, blood-lead levels for children and the percent of children expected to have blood 

levels greater than 10 pg/dL are within acceptable levels as determined by EPA. 

9.5.5 Uncertaintv Analvsis 

A summary of the uncertainties specific to the human health risk screening for Site 37 is included in this 

section. The impact of a particular uncertainty on the results of the risk screening is also identified. 

General uncertainties associated with the risk estimates were provided in Appendix I. 

9.5.5.1 Uncertainty Associated with Screening Criteria for Surface Water and Sediment 

No EPA Region 3 RBCs are available for surface water and sediment; therefore, tap water RBCs were 

used to evaluate surface water and residential soil RBCs were used to evaluate sediment. The tap water 

RBCs are based on an individual drinking 2 liters of water a day for 350 days a year. The residential soil 

RBCs are based on an individual being exposed to soil 350 days a year. It is very unlikely that an 

individual would consume 2 liters of surface water a day or be exposed to surface water and sediment 

350 days a year. Consequently, the use of RBCs for soiVgroundwater to evaluate sedimentlsurface water 

will result in conservative estimates of risk. The use of the RBCs for soiVgroundwater to estimate risks 

from exposures to sedimentkurface water could overestimate risks by as much as an order of magnitude. 

9.5.5.2 Uncertainty Associated with Background Data 

No background data are available for surface water. In addition, background threshold concentrations for 

sediment were not used. Therefore, surface water and sediment were not screened against background 

for the selection of COPCs. Consequently, it is not known if inorganics retained as COPCs in surface 

water and sediment at Site 37 are site related or naturally occurring. 
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9.5.5.3 Uncertainty Associated with Nitrocellulose 

Toxicity values are not currently available for nitrocellulose. Consequently, risk-based screening levels 

used for the selection of chemicals of potential concern are not currently published. However, a review of 

the conclusions and recommendations of the EPA Health Advisory for Nitrocellulose indicates that the 

chemical has a very low toxicity: "Based on available toxicity data and chemical and physical properties of 

the compound, nitrocellulose is apparently non-toxic to dogs, rats, and mice and is not digested or 

absorbed in these species. These data, along with the relative insolubility of nitrocellulose in water, 

suggest that Health Advisory values for nitrocellulose in drinking water are unnecessary. The physical 

characteristics of the drinking water as they relate to turbidity, clarity, taste and similar indicators of 

palatability appear to be the only guidelines necessary." Toxicity information suggests that the LDS0 (lethal 

dose for 50 percent of the test animals) is greater than 5 grams per kilogram. It should be noted that 

published risk-based concentrations for other chemicals that are considered relatively non-toxic (e.g., 

aluminum) typically exceed 10,000 pg/L (tap-water) and 10,000 mg/kg (residential soil). Nitrocellulose 

concentrations detected in the environmental media at Mattawoman Creek do not exceed these 

concent rations. 

9.6 ECOLOGICAL RISK SCREENING EVALUATION 

This section contains a summary of the ecological COPC screening evaluation for Site 37. Surface water, 

groundwater, and sediment results were used in the evaluation. Subsurface sample results were not 

considered in the evaluation because invertebrates and plants are not exposed to subsurface soils. 

Groundwater data was evaluated due to the possibility of discharge to Mattawoman Creek and potential 

risks to aquatic receptors. The ecological COPC screening tables for groundwater, surface water, and 

sediment are presented in Tables 9-1 3, 9-1 4, and 9-1 5, respectively. 

As noted in Section 9.5, there are COPCs that pose unacceptable human health risk, so additional 

investigation and evaluation of the site will be required. Further evaluation of ecological COPCs can be 

performed at that time. 

9.6.1 Groundwater 

VOCs, SVOCs, unfiltered and filtered metals, and one explosive were detected in groundwater samples at 

Site 37 (see Table 9-13). Of the VOCs and SVOCs detected, no maximum detected concentrations 

exceeded the screening values. 
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Three metals, including aluminum, iron, and silver, were detected at maximum concentrations exceeding 

the screening values and were retained as ecological COPCs in unfiltered samples. No other metals 

exceeded screening values in unfiltered samples. Only two metals, cadmium and iron, were detected at 

maximum concentrations exceeding the screening values and are retained as ecological COPCs in 

filtered samples. No other metals exceeded the screening values in filtered samples. 

Only one explosive, RDX, was detected in groundwater at Site 37 at a maximum concentration of 

1.2 pg/L, but it did not have a screening value. Therefore, RDX is retained as a COPC. 

9.6.2 Surface water 

SVOCs, one pesticide, and unfiltered metals were detected in surface water samples at Site 37 (see 

Table 9-14). Of the four SVOCs detected, 4-methylphenol is retained as a COPC because a screening 

value was not available for comparison. 

Four metals, including aluminum, iron, lead, and zinc, had maximum concentrations exceeding the 

screening values and are retained as COPCs for further evaluation. 

Thallium concentrations reported in the surface water samples may be false positives from the analytical 

method. 

9.6.3 Sediment 

One VOC, fifteen SVOCs, two pesticides, one explosive, and nineteen metals were detected in sediment 

samples at Site 37 (see Table 9-15). One VOC, acetone, is retained as a COPC because a screening 

value was unavailable for comparison. 

Eight SVOCs, including 2-methylnaphthalene, acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, 

chrysene, naphthalene, phenanthrene, and pyrene are retained as COPCs because maximum detected 

concentrations exceeded the screening values. Benzaldehyde is retained as a COPC because no 

screening value was available for comparison. 

Two pesticides, 4,4’-DDD and 4,4’-DDE, are retained as COPCs because maximum detected 

concentrations exceeded screening values. Nitrocellulose is retained as a COPC because no screening 

value was available for comparison. 
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Seven metals, including arsenic, barium, cadmium, copper, iron, lead, and nickel, are retained as COPCs 
because maximum concentrations exceeded screening values. Beryllium is retained as a COPC because 

no screening value was available for comparison. 

9.7 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

9.7.1 Summarv and Conclusions 

No human health COPCs were detected in subsurface soil samples. Arsenic, barium, naphthalene, and 
RDX were selected as human health COPCs in groundwater. Iron, manganese, thallium, naphthalene, 
and 4,4’-DDD were selected as COPCs in surface water. Aluminum, arsenic, iron, lead, nickel, and 
benzo(a)pyrene were selected as COPCs in sediment. A human health risk evaluation was performed 
based on these COPCs. 

The human health risk evaluation showed that, in groundwater, the ILCR and HQ both exceeded the 
acceptable ranges. In surface water, the ILCR was in the acceptable range, but the HQ exceeded the 
acceptable benchmark. In sediments, the ILCR and HQ were both in the acceptable ranges. 

The ecological risk evaluation showed that there are several ecological COPCs in groundwater, surface 

water, and sediment. Additional investigation is needed to further evaluate the ecological COPCs. 

Because the various materials were buried at the site, contamination, if present, was not anticipated to be 
at the surface. No surface soil samples were collected, so terrestrial ecological receptors could not be 

quantitatively evaluated. 

Freshwater sediment background was not used, and the limited number of environmental samples 
restricted the use of statistical background analysis. Thus, the COPC selection is conservative, and some 
of the COPCs may be naturally occurring. 

9.7.2 Recommendations 

An RI and FS are recommended for this site. Both human health and ecological aspects should be 

considered. Thallium analyses should be performed by EPA Method SW-846 6020 ICP/MS to eliminate 
false positives. The investigation should include a statistical comparison of the sediment sample 

analytical results to the background data set. 

050221/P 9-1 1 CTO 0803 



TABLE 9-1 

Sample 
Location 

ENVIRONMENTAL SAMPLING AND ANALYSIS SUMMARY - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

PAGE 1 OF 2 

Sample Sample Depth Sample Analysis 

Designation (feet below TCL VOCs TCL TAL Beryllium TCL Pesticides/ Explosives 
ground surface) ('I svocs Metals(2) and Copper(2) PCBs (with nitrocellulose, 

nitroguanidine, and 
nitroglycerine) 

S37SBOO1 I S37TW001 S37SB0010101 2 - 4  0 0 0 0 

S37SB001 I S37TW001 S37SB0010201 4 - 6  0 0 0 0 

S37SBOO2 I S37TW002 S37SB0020101 2 - 4  0 0 0 0 

S37S B003lS37TTW 003 S37S BOO301 0 1 2 - 4  0 0 0 0 

S37SB003IS37TTW003 S37SB0030201 4 - 6  0 0 0 0 

I S37TW001 I S37TWOOlOOOl I _- I . I . I . I  I 0 1 0 1 

0 

0 

0 

0 

0 

Duplicate of 
S37TW0010001 

S37TW002 

S37TW 003 

S37TW DUP001 -- 0 0 0 0 0 

S37TW0020001 _ _  0 0 0 0 0 

S37TW 0030001 _ _  0 0 0 0 0 

s37swoo1 s37sw0010001 _ _  0 0 0 

Duplicate of FD01310202 _- 0 0 0 

s37sw0010001 

s37swoo2 s37sw0020001 -_ 0 0 0 

s37sw 003 s37sw0030001 _ _  0 0 0 

0 0 

0 0 

0 0 

0 0 



TABLE 9-1 

Sample 
Location 

ENVIRONMENTAL SAMPLING AND ANALYSIS SUMMARY - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 

Sample Sample Depth Sample Analysis 

(feet below TCL VOCs TCL TAL Beryllium TCL Pesticides/ Explosives Designation 

svocs Metad2) and Copper(2) PCBs (with nitrocellulose, 
nitroguanidine, and 

nitroglycerine) 

ground surface) (’) 

S37SD001 

Duplicate of 
S37SD0010001 

S37SD002 

S37SD003 

1 
2 

Sample depths are as collected in the field. 
Groundwater samples were analyzed for total and filtered metals. 

0 

S37SD0010001 _ _  
FD01310201 _ _  

S37SD0020001 _ _  
S37SD0030001 -- 



TABLE 9-2 

SUMMARY OF POSITIVE DETECTIONS - SUBSURFACE SOIL - SITE 37 

Sample Location 
Sample Number 
Collection Date 
Interval, feet bgs 

S37SBOOlrTWOOl S37SBOOlrTWOOl S37SBOOmW002 
S37SB0010101 S37SBOO10201 S37SB0020101 

02/05/02 02/05/02 02/05/02 
2 - 4  4 - 6  2 - 4  

02/05/02 02/05/02 

Notes: 
U - Not detected at detection limit value shown. 
J - Estimated value. 
K - Estimated value, biased high. 



Scenario Timeframe: CurrentlFuture 
Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil 
Exposure Point: Site 37 

Mlnlmum 

I 0  
Chernlcsl Concentrailon ::$:ey CAS Number 

NOW 
1 - Minimum and marlmum delalsd concenlrallonn. 
2 .  Valuss presented are sampl%.spallic quanlliallm limila. 
3 . Ths marlmum dslecled concentrallon 1s used lor screening purpo~e~ .  
4 .  95% UTL lor i a n y  ~011s l r m  Background Soil loveollgsllon R v n  101 lndlan Head Stump Neck Annex, lndlm Head and Slump N a k  hnnsx, TINUS. F s b ~ s r y  2W2 (Drsll) 
5 - EPA Region 3 Rlnk-Based Concentration Table. Apdl2, 2.302. (RBCs lor milrclncqenk canpounds 8r@ dlvldel by 10). 
6 .  soil Screening Lev& lor lnhalstlm EPA, May 19% Sdl Soreening Quldanee. 
7 . EPA R e g h  3 Rlrk-Bared Conceotratim Table, Apnl2, 2002. OAF (Ollutlm snenuailm tactor) 01 20 
8 - Rslonale Ccddsg Selecllon Reason: Abwa Scrsenlog L w d r  (ASL) 

Oaletim Rearon. Er~entlal Nutrient (NUT) 
Below Screenlog Lwsl (BSL) 
Bdw, Backgrand Value (EKG) 

9 .  value 19 10, pyrens. 
10. Value 19 lor hwva len l  chrmum. 
11 . OSWER screening leva. EPA. 1994. Guidance m Re.idenlld Lead.Besed Palnl, Lead Conlsminaled O w .  and Lead Conlaminated soil. 
12. Soil screening l e ~ d s  lor migration to gnundwaler. EPA. May 1998. soil Scrmlng Guidance. 
Shedsd E ~ S  lndicsle that the specllled criterion has bssn ~ lcesded  or that the chemlcal ha6 been oalaled 89 a COPC. 

US.  EPA Rallonle lor o:z:;k:m Delectlon Range 01 Average c o ~ ~ ' : ~  Background U.S. EPA Reglon 3 EPA SSLs Reglon 3 SSLP copc Contamlnanl 
COncDnlratlon Frequency N o r m e I e ~ I d ~ ~  Conccsnlrsllon Ssrmnlwpi Value"] RBC.Resldenilal(') Sol1 lo AIr1O1 SOH 10 Flag D*kllon Or 

Qroundwslerm salrtbn'" 

Maxlmum 

I?) 
concentiatlon auainier unns 

A6socislsd Samples: 
~37~80010101 
S37SBw10201 
S37SBW20101 
S37SBW30101 
S37SBW30201 



TABLE 9-4 

SUMMARY OF POSITIVE DETECTIONS - GROUNDWATER - SITE 37 

NITROBENZENE 0.2 u 

Sample Location 
Sample Number 
Unfiltered/filtered? 
DuDlicate of: 

I 0.2 u I 

ICoilection Date 

SITE SCREENING REPORT 
INDIAN HEAD DIVISION NSWC 

INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

Unfiltered 
S37TW0010001 

Unfiltered Filtered 

S37SBOOlrTWOOl 

Filtered 
S37TW0010001-F 

02/05/02 

S37TWDUP001 -F 

Notes: 
Blank means no analysis was performed. 
U - Not detected at detection limit value shown. 
J - Estimated value. 
K - Estimated value, biased high. 
L - Est; xi value biased low. 



TABLE 9-4 

SUMMARY OF POSITIVE DETECTIONS - GROUNDWATER - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 

SELENIUM 
SILVER 
SODIUM 
VANADIUM 

Sample Number 
Unfiltered/filtered? 
Duplicate of: 

3.1 J 2 UL 2 UL 2 UL 
0.5 UL 0.5 UL 0.86 J 0.5 UL 
72900 321 000 21 6000 71 7000 
0.3 U 0.3 U 0.3 K 0.3 U 

\Collection Date 

Unfiltered Filtered Unfiltered Filtered 

Notes: 
Blank means no analysis was performed. 
U - Not detected at detection limit value shown. 
J - Estimated value. 
K - Estimated value, biased high. 
L - Estir \d value biased low. 



TABLE 9-5 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 

Minimum Maxlmum Detectlon Concentration ~ i n i m u m  Concentration Maximum Units Location 01 Maxlmum Frequency Range of Average Concen'ratlon Background 
(1' 

Qualifier Qualifler Concentration Nondelects"' Concentration Screeningt~~ Used for Value"' CAS Number Chemical 

Scenario Timeframe: CurrenVFuture 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Site 37 

Rallonale for Potentlal Potential U S .  EPA Region 3 ARAFVTBC ARAFVTBC cope Flag Contaminant 
Deletlon or RBC-Tap Water16' Valuet~~ Sourcew' 
~ l e e t l o n ~ '  

INDIAN HEAD, MARYLAND 

~~~ ~~~~~~ 

Volatile Organic Compounds 
I 1330-20-7 ITolal Xylenes I 2 I I 2 I I ug/L I S37lW0020001 I 1/3 I 1 I 1.00 I 2 I NA I 1200N I 10000 I MCL I No I BSL I 

ASL 1 Explosives 
121-82-4 L-1 .I 1.2 I I 1.2 I I ug/L I S37TW0020001 I 1/3 I 0.5 I 0.567 I 1.2 I NA - I. NA 1 NA 

No I 8SL.BKG 
NO I NUT.BKG 7440-09-7 lPotassium I 4570 I I 6630 I J I uq/L I S37TWOO10001-F-D I 33 I NA I 5863 I 6630 I 83058 I NA I NA I NA I 

7440-23-5 ISodium I 153000 I I 717000 I I uq/L I S3m0030001-F I 3/3 I NA I 397000 I 7170W I 79585 I NA 1 NA I NA I NO 1 NUT,BKG 

7 3 N  I NA I 7440-02-0 INickel 14.9 I 4 - 5 . 6  I 6.61 I 14.9 I 39 I 

Noles 
1 - Sampla and duplicate are counled as Iwo sepersle samples when determining the minimum and mswmum detected COnCenlralionS. 
2 .Values presented are semple.specilic qYanlil.8llon limils 
3 .  The maximum detected concentration is used lor screening purposes. 
4 . 95% UTL iiom Background Soil Investigation Report lor lndlsn Head Slump Neck Annex. lndisn Head and Slump Neck Annex, TlNUS. February 2002 (Dralt). 
5 .  EPA Region 3 Risk-Based Concentration Table, April 2, 2002. (RBCs lor noncercinogenlc compounds 81.3 divided by 10). 
6 - Drinking Water Standards and Haalth Advisories. EPA 2000. 
7 . Rationale Codes Selection Reason. Above Screening Levels (ASL) 

NO Toxicity lnloimation (NTX) 

Below Screening Level (BSL) 
Delelion Reason: Essential Nutrient (NUT) 

8 .  Value IS 10, pyrene. 
Shading Indicates thal the maximum detected concentralion exceeded the screening criteria lheretore the chemicnl was retained as a COPC 

ASSOCisled Samples. 
S37TW0010001 S37TWOO10001-F 
S37TWOOtOOO1-D S37TWO010001-F-D 
S37TW0020001 S37TWOO20001-F 
S37TW0030001 S37TWOO30001-F 

Delinitlons: . NA I Not I\ppllcable 
SOL = Sample Ouanlilation Limit 
COPC = Chemlcalol Polenllal Concern 
ARAWTBC I Applicable or Relevant and Appropriate RaquiremenVfo Be Considered 
J = Estimaled Value 
K i Estlmaled valun, biased high 
MCL . Maximum Contaminant Level. 
SMCL . Secondary Madmum Contaminant Level. 
C = Cercinoganic 
N . Nonoarolnogenic 



Sample Location S37SD001/SW001 
Sample Number s37sw0010001 
Duplicate of: 

s37sw0030001 
S37SD001/SW001 S37SD002JSW002 

FDOI 31 0202 s37sw0020001 
s37sw0010001 

02/05/02 

4-M ETHY LPH ENOL 
NAPHTHALENE 
PHENOL 

5 u  5 u  5 u  3 J  
5 5 u  5 u  5 u  

5 u  2 J  5 u  5 u .  

K - Estimated value, biased high. 



TABLE 9-7 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE WATER - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 

Minimum Maxlmum Detection Minimum COnCentratlon Maximum Location of Maximum Frequency Range of Average 
(,) Qualifier Qualifler Concentration ,,) Nondetect9t21 Concentration scrwning~3) Used lor Chemical CAS 

Number 

Scenario Timetrame: CurrenVFuture 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Site 37 

Rationale for 
ARAWTBC ARARfrBC COPC Flag c ~ ~ ~ ~ t  Background US.  EPA Region 3 Potential potentla' 

Value"' RBC-Tap Water'" Value  source^^^ 
hlo*tl,."m 

INDIAN HEAD. MARYLAND 

Semivolatile Organic compounds 
91-57-6 2-Methyinephthalene 2 J 2 J uq/L S37SWOO10001 1/3 5 2.33 2 N A  12 N N A  N A  NO BSL 

3 J 3 J uq/L S37SWOO30001 113 5 2.67 3 N A  18 N N A  N A  NO BSL 
5 3.33 N A  I. ASL 

108-95-2 Phenol 2 J 2 J ug/L S37SW0010001-D 113 5 2.33 2 N A  2 2 0 0 N  21000 NRWQC No  BSL 
5 5 5 I I Uq/L S37SWOO10001 1/3 -- 

7429-90-5 (Aluminum I 1350 I I 1350 I I uq/L I S37SWOO30001 I 1/3 I 91.9-134 I 488 I 1350 I N A  I 3700 N 1 N A  I N A  I N o  I BSL 
7440-39-3 IEarIum I 73.7 I J I 124 I J I uq/L I S37SWOO30001 1 313 I N A  1 90.7 I 124 I N A  I 2 6 0 N  I 1000 1 NRWQC I No I BSL 
7440-43-9 ICa I 0.21 I K I 0.41 I K I uq/L I S37SWOO30001 I 3/3 I N A  I 0.302 I 0.41 I N A  I 1.8 N I N A  I N A  I No I BSL dmium 

lcium 

balt sd 

7440-62-2 lvanadium 8.4 I K I ug/L I S37SWOO10001 I 3/3 I 6.12 I 8.4 1 26  N I N A  I NO I BSL 
7440-66.6 lZmc I 42.7 I I 42.7 [ I ug/L I s37sw0030001 I 1/3 I 2 I 14.9 I 42.7 I N A  I 11OON I 9100 I NRWQC I No  I BSL 

Notes. 
(1) - Sample and duplicale are counted as two separate samples when determining the minimum and maximum detected concentrations 
(2) .Values presented are sample-specilic quantitalion limits. 
(3) -The maximum detecled concentration is used for screening purposes. 
(4). No Eackground data wailable. 
(5) - EPA Region 3 Risk-Eased Cancenlratiao Table, April 2, 2002. (RBCs for noncarcinogenic compounds are divided by 10) 
(6) - EPA National Recommend Water Quality Criteria (NRWQC), April 1999. 
(7) - Rslionsle Codes Selection Reason: Above Screening Levels (ASL) 

Del l ion Reason: Essenlial Nutilent (NUT) 
Below Screening Level (BSL) 

( 8 )  - Aclion Level, Drinking Water Standsrds and Health Advisories, U S. EPA 2000, 
Shading indicates that the maximum detected concenlrstion exceeded the screenlng Criteria therelare the chemical w8s retsined 83 a COPC. 

Associated Samples 
S37SW0010001 
S37SWOO10001-D 
S37SW0020001 
s37sw0030001 

Dellnitions. NA = Not Applicable. 
SQL = Sample Quantitalion Limit. 
COPC = Chemical 01 Potentiai Concern. 
ARAWTEC I Applicable or Relevant and Appropriate RequiremenVro Be Considered 
J = Eslimated Value. 
K = Eslimated value. biased high. 
NRWQC E Nsllonsl Recommended Water Quailtf Criteria. 
C E Carcinogenic. 
N = Noncsrclnogenic. 



TABLE 9-8 

Sample Location 
Sample Number 
Duplicate of: 
Collection Date 
Interval, feet bgs 

S37SDOOl/SW001 S37SDOOl/SW001 S37SD002ISW002 S37SD003/SW003 
S37SD0010001 FDO1310201 S37SDOO20001 S37SDOO30001 

01 13 1 102 01/31/02 01 131 102 02/05/02 
0 - 1  0 - 1  0 - 1  0 - 1  

S37SD0010001 

Notes: 
U - Not detected at detection limit value shown. 
J - Estimated value 
K - Estimated value, biased high. 



TABLE 9-9 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WFTH SEDIMENT - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

PAGE 1 OF 2 
Scenario Timeframe: CurrenVFuture 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Site 37 

Used for Background of Maximum Detection Range of Average Concen'ration Location Minimum Maximum 
Concentration Concentration 

Value(') screeningta1 , Qualifier (,) Qualifier Units Concentration Frequency NondetectsL2' Concentration 
CAS Number Chemical 

Rationale for 
U.S. EPA Region 3 Contaminant 
RBC-Residential (I) Deletion Or 

C=.lrn",h*V1 

Volatile Organic Compounds 
167-64-1 IAcetone I 85 I J 1  85 I J I  ug/kg I S37SD0030001 I 1/3 I 11 -12  I 32.3 I 85 I NA I 780000 N I No I BSL I 

001-D I 2/3 I 360-400 I 453 I 1100 
Pesticides/PCBs 
72-54-6 14,4'-DDD I 180 I J I  180 I J I  uglkg I S37SD003 I NA I 2700 C I No I BSL 

Explosives 
72-55-9 14,4'-DDE I 73 I J I  73 I J I  uqlkg I S37SD003 I NA I 19OOC 1 No 1 BSL 

19004-70-0 (Nitrocellulose I 4.5 I J I  4.5 I J I  rnglkq I S37SD0030001 I 1/3 I 0.49-0.69 I 1.71 I 4.5 I NA I NA I No I NTX I 

0001 I 1/3 1 3 . 6 - 4  I 61.3 I 180 
0001 I 1/3 I 3.6-4  I 25.6 I 73 

ickel 
otassium 
ilver 
odium 



TABLE 9-9 

Nates: 
1 . Minimum and maximum detected concentrations. 
2 . Values presented are sample-specific quantflation l i m b  
3 - The maximum detsclsd concentration is used lor screening purposes. 
4 - Background Soil Investigation Report lor Indian Head Slump Neck Annex, Indian Head and Slump Neck Annex, TINUS, February 2002 (Draft) 
The 95% UTL is shown lor lnlarmatbnel purposes only. Sediment is not screened against background, sae tern. 
5. €PA Region 3 Risk-Based Concentration Table, April 2,2002. (RBCs lor noncarcinogenic compounds are dwMed by 10). 
6. Soil Screening Levels lor Inhalation €PA, May 1996. Soil Screening Guidance. 
7 .  Rationale Codes Selection Reason: Above Screening Levels (ASL) 

8 - Value is lor acenaphthene. 
9. Value is lor pyrene. 
10. Value is lor hexevelent chromium. 
11 . OSWER screening level. EPA, 1994: Gukiance on Reskientiel Lead-Based Paint, Lead Contaminated Dust. and Lead Contaminated Soil. 
Shaded calls indicate that the speclled crkerion has been exceeded or that the chemical has been selected as a COPC. 

Deletion Reason: Essential Nulrient (NUT) 
Below Screening Level (BSL) 
Below Background Value (BKG) 
NO TordcRy Inlormation (NTX) 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 
Delintlbns: NA = Not Applicable. 

s a L  = a m p l e  auantkatinn Lhn. 
COPC = Chemkalol Potentlal Concern. 
J = Estimated Value. 
K = Estimated value, biased high. 
C = Carcinogsnic. 
N I Noncaainogenk. 
ARAWBC = Applkable or Relevant and Appropriate Requirementrro Be ConsMered 

Assoclaled Samples: 
S37SDO010001 

S37SD0010001~D 
S37SD0020001 
S37SD0030001 



TABLE 9-10 

Incremental Lifetime Carcinogenic Risk 
(ILCR) 

Concentration1 RBC(') I Estimated 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - GROUNDWATER - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Estimated Non-Carcinogenic Hazard 
Quotient (HQ) 

Primary I RBC(') I Estimated HQ 

I I I I 
Chemical 

Tarqet Orcian HIS 

Total Skin HI =r 0.6 1 
Total Vascular HI = 

Total Body Weight HI = 
Total Prostate HI = 0.01 

Total Kidney HI = I T 1  
Notes: 
1 

2 

Risk-Based Concentration (RBC) Table (EPA Region 3, 2002). Some noncarcinogenic RBCs not presented in 
the EPA Region 3 RBC Table were calculated per the methodology detailed in Appendix I. 
NA - Not applicable. The EPA has not established a cancer slope factor (CSF) or noncarcinogenic reference 
dose (RfD). 



TABLE 9-1 1 

Incremental Lifetime Carcinogenic Risk 
(ILCR) 

'Concentration1 RBC(') I Estimated 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - SURFACE WATER - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Estimated Non-Carcinogenic Hazard 
Quotient (HQ) 

Primary I RBC(') I Estimated HQ 

I I I 1 
Chemical 

Target Organ His 

Total Body Weight HI = 
Total Blood HI = - . -. -. - - - . . . 

Total GS HI =I 0.8 1 
Total CNS HI = 
Total Liver HI = 

Notes: 
1 

2 

Risk-Based Concentration (RBC) Table (EPA Region 3, 2002). Some noncarcinogenic RBCs not presented in 
the EPA Region 3 RBC Table were calculated per the methodology detailed in Appendix 1. 
NA - Not applicable. The EPA has not established a cancer slope factor (CSF) or noncarcinogenic reference 
dose (RfD). 

Definition: 
GS - Gastrointestinal. 
CNS - Central nervous system. 



TABLE 9-12 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - SEDIMENT - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

I I Incremental Lifetime Carcinogenic Risk I Estimated Non-Carcinogenic Hazard I 

Tarqet Orqan HIS 

Total Skin HI = 
Total Vascular HI = 
Total Immune HI = 

Total Nails HI = 
Total Blood HI = 1.1 

Total GS HI = [ T I  
Notes: 
1 Risk-Based Concentration (RBC) Table (EPA Region 3, 2002). Some noncarcinogenic RBCs not presented in 

the EPA Region 3 RBC Table were calculated per the methodology detailed in Appendix I .  

Definition: 
GS - Gastrointestinal. 
CNS - Central nervous system. 



TABLE 9-13 

Groundwater cope Ecological 

Level(*) 

Location of Average of 
Effects Frequency of Minimum Maximum Average of 

Positive AII Results Screening 
Results 

Parameter Maximum Detection Concentration Concentration(') Concentration 

Rationale for 
Retain as a Contaminant 

cope? Deletion or 
~e~ection(') 

113 I 1.2 1.2 I S37TW0020001 I 1.2 I 0.6 I NA I NA NTX I 



TABLE 9-13 

SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 
Notes: 
Shaded cells indicate that the chemical was selected as a COPC. 
COPC = Chemical of Potential Concern 
NA = Not Available 
J = Estimated value 
K - Estimated value, biased high 
The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrations and location of maximum concentration, 
but were only counted as one sample when determining the frequency of detection. One-half of the detection limit was used when averaging non-detected data. 
1 The maximum detected concentration was used to calculate the ecological effects quotient. 
2 Refer to Table 4-5 for sources of groundwater screening criteria 
3 Refer to Section 4.4.4 for ecological effects quotient calculation. 
4 Rationale Codes: 
For Selection as a COPC: Associated Samples: 

ASL = Above COPC Screening Level 
BIO = Bioaccumulative Chemical S37TW0010001 
NTX = No Toxicity Information Available S37TW0010001 -AVG 

S37TW0010001-D 
S37TW0020001 BSL = Below COPC Screening Level 

NT = Nontoxic S37TW0030001 
NZ = Not applicable because these parameters are used to characterize the sediments and/or cannot be used to evaluate ecological risks S37TW0010001 -F 

S37TW0010001 -F-AVG 
S37TW0010001 -F-D 
S37TW0020001 -F 
S37TWOO30001-F 

For Elimination as a COPC: 



TABLE 9-14 

Retain as a 
COPC? 

Location of SW COPC Ecological 
Maximum Az:zeof Average Of Screening. Effects All Results Maximum Frequency of Minimum 

Results Level(*) Quotient(3) Detection Concentration Concentration"' Concentration Parameter 

SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Rationale for 
Contaminant 
Deletion or 
S&.&)"(4) 

1 /3 0.032 I 0.032 I s37sw0030001 I 0.03 I 0.02 . I 0.6 ASL I 

Notes: 
Shaded cells indicate that the chemical was selected as a COPC. 
COPC = Chemical of Potential Concern 
NA = Not Available 
J = Estimated value 
K = Estimated value, biased high 
The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrations and location of maximum concentration, 
but were only counted as one sample when determining the frequency of detection. One-half of the detection limit was used when averaging non-detected data. 
1 The maximum detected concentration was used to calculate the ecological effects quotient. 
2 Refer to Table 4-5 for sources of surface water screening criteria 
3 Refer to Section 4.4.4 for ecological effects quotient calculation. 
4 Rationale Codes: 
For Selection as a COPC: Associated Samples: 

S37SW0010001,DUP 
ASL = Above COPC Screening Level 
BIO = Bioaccumulative Chemical 
NTX = No Toxicity Information Available 

BSL = Below COPC Screening Level 
NT = Nontoxic 

S37SWOOlOOOl -AVG,AVG 
S37SWOO10001 -D,DUP For Elimination as a COPC: 
S37SWOO20001 ,NORMAL 
S37SWOO30001 ,NORMAL 



r Chemical 
Location of 
Maximum 

Concentration 

TABLE 9-15 

SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - SEDIMENT - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

PAGE 1 OF 2 

Average of 
Positive 
Results 

. .--"-..-, -. I . . . . . . . . . . - . . . Maximum 
Concentration(') 

Average of All 
Results Screening 

Volatile Organics (ug/kg) 
~ a t o i n i  @ I  113 a5 J 85 J a5 32.3 NA NA N rx 

I I mnn I I ca7cnnnannni I I ldd  I n m  I P 7n A S I  1 

113 4.5 J I 4.5 J I S37SD0030001 1 4.5 I 1.71 I NA I NA NTX 
lnorganics (mg/kg) 

1A1 I Ihhllrll lhll I I ?nF( I I inmn I I RSRR 0 2  BSL 1 



TABLE 9-15 

SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - SEDIMENT- SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 

Notes: 
Shaded cells indicate that the chemical was selected as a COPC. 
COPC = Chemical of Potential Concern 
NA = Not Available 
J = Estimaed value 
K = Estimated value, biased high 
The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrtions and location of maximum concentration, 
but were only counted as one sample when determining the frequency of detection. One-half of the detection limit was used when averaging non-detected data. 
1 The maximum detected concentration was used to calculate the ecological effects quotient. 
2 Refer to Table 4-4 for sources of sediment screening criteria 
3 Refer to Section 4.4.4 for ecological effects quotient calculation. 
4 Rationale Codes: 
For Selection as a COPC: 

ASL = Above COPC Screening Level 
610 = Bioaccumulative Chemical 
NTX = No Toxicity Information Available 

BSL = Below COPC Screening Level 
NT = Nontoxic 

For Elimination as a COPC: 

Associated Samples: 

S37SD0010001, DUP 
S37SD0010001 -AVG,AVG 
S37SD0010001-D,DUP 
S37SD0020001 ,NORMAL 
S37SD0030001 ,NORMAL 













   

10.0  SITE 51 - BUILDING 101 DRY WELL 

10.1  BACKGROUND 

Building 101 is located in the restricted area of the base near Thames and Evans Roads, next to Building 

102, as shown on Figure 10-1.  Site 51 is reportedly located between Buildings 101 and 102.   

 

Department of the Navy, Bureau of Yards and Docks drawings 1028836, 1028837, and 1028839 (from 

the 1994 PA) show a dry well at Building 101.  The flash tank detail, dry well detail, and the utilities site 

plan show a 1-inch steam condensate line leading to the dry well.  No wastewater lines on the drawings 

lead to the dry well.  Furthermore, the crushed stone of the dry well was 2 feet below grade, making it 

difficult to locate and access.  It was therefore determined unlikely that any surface disposal took place at 

the well location (NEESA, 1991).  The flash tank/steam condensate system no longer exists (NEESA, 

1991). 

 

Based on the drawings, the 1994 PA concluded that there is a lack of evidence to indicate the dry well 

was used for laboratory waste and that no hazardous waste disposal was suspected in the dry well.  

Therefore, the PA recommended no further work under the Navy Installation Restoration program 

(NEESA, 1991).  However, this Site Screening investigation is being performed at Site 51 to field-verify 

the results of the PA.  This site is not listed as an SSA in the FFA.  
 

10.2  SITE CHARACTERISTICS 

10.2.1 Topography 

As illustrated on Figure 10-1, the land surface at Site 51 is relatively flat, with a very slight slope to the 

south.  The land surface elevation across the site is approximately 102 feet above msl. 

 

10.2.2 Surface Water 

Precipitation most likely infiltrates the soil and possibly runs off across the ground surface into a drainage 

swale approximately 75 feet to the south.  

 

10.2.3 Geology/Soils 

The soil boring installed at the site indicated that the shallow geologic conditions consist primarily of silt 

and clay overlying gravel nearby the dry well.  Soil boring logs are provided in Appendix B. 
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10.3 FIELD INVESTIGATION 

A geophysical survey was completed at the site to locate the steam lines feeding into dry well(s).  

Subsurface soil samples were collected and submitted to a fixed-base laboratory for chemical analysis to 

evaluate the potential presence or absence of contaminants.   

 

Observations made during the field investigation showed that there was only one dry well serving both 

Building 101 and Building 102.  This dry well has been arbitrarily designated as Site 51. 

 

Three pipes feed into the one identified dry well.  One of the three pipes was still being used to discharge 

steam condensate from Building 101.  This line was set approximately 0.5 foot below the ground surface 

and was indicated at the ground surface by distressed vegetation.  The other two lines were 

approximately 1.5 to 2 feet bgs and appeared to be inactive.  These two lines are suspected to be the 

lines from both Buildings 101 and 102 abandoned flash tanks.  The dry well was constructed with a 2-foot 

by 2-foot by 2-foot pit covered with a steel grate at the ground surface.  Gravel was encountered below 

the well at approximately 2 to 2.5 feet bgs and extended to at least 3 feet from the edges of the sidewalls. 

 

10.3.1 Geophysical Investigation 

A GPR system was used to perform a geophysical survey at Sites 51 and 52.  The GPR transmits a 

450 MHz electromagnetic signal into the ground and receives and measures the speed and amplitude of 

the reflected signal from the subsurface.  The survey was conducted along eight north-south lines and ten 

east-west lines.  The effective exploration depth of the instrument is approximately 10 feet.  The results of 

the survey are shown on Figure 10-2, which shows the locations of buried pipes and other items identified 

by the GPR.  A detailed report of the geophysical survey results is provided in Appendix D. 

 

10.3.2 Subsurface Soil Sampling 

Two subsurface soil samples were collected from a soil boring (S51SB001) installed adjacent to the dry 

well.  The sample location is shown on Figure 10-2.  The soil samples were collected using hand auger 

drilling techniques.  

 

The sample depths were selected based upon field conditions in combination with the proposed depths 

from the work plan.  No elevated PID readings or waste were encountered during the subsurface 

investigation.  The soil consisted primarily of silt and clay overlying gravel that was encountered at 2 to 

2.5 feet bgs.  The samples were submitted to a fixed-base laboratory to be analyzed for TCL VOCs.  The 

samples and analyses are summarized on Table 10-1.  Soil sample log sheets are provided in Appendix 

C.  
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One field duplicate S51SBDUP0101 was collected at the same location as S51SB0010201 and analyzed 

for TCL VOCs.  

 

10.4  ANALYTICAL RESULTS AND COPC SELECTION 

This section provides the data, evaluation, and human health COPC selection of subsurface soil at Site 

51.  This screening evaluation is based on the following samples: 

 

• Two subsurface soil samples 

 

The results were evaluated as described below.  Complete chemical analytical results are presented in 

Appendix H. 

 

10.4.1 Data And Risk-Based Evaluation of Subsurface Soil Contamination 

Positive analytical results and summary statistics for subsurface soil samples are provided in Tables 10-2 

and 10-3, respectively.   
 

Based on the laboratory results, concentrations of VOCs were less than the direct contact screening 

criteria (EPA Region 3 RBCs or EPA SSLs for soil to air).  The maximum detected concentration of 

benzene exceeded the EPA Region 3 SSL for migration from soil to groundwater.  Because the reported 

concentrations of these chemicals were less than the direct contact screening criteria, potential risks from 

direct exposure to these COPCs in soil are expected to be minimal.  However, exceedances of EPA 

Region 3 migration to groundwater SSLs may indicate the potential for chemicals to leach to groundwater 

and impact water quality.   

  

Toluene was also detected but at a concentration less than the screening levels.  No other VOCs were 

detected in the subsurface soil.  The COPC concentrations are shown on Figure 10-3. 

 

10.5  HUMAN HEALTH RISK SCREENING EVALUATION 

No COPCs were identified for direct exposure at Site 51.  Therefore, no further human health risk 

screening is necessary.   

 

There was only one sample with a benzene concentration greater than the EPA Region 3 SSL for 

migration to groundwater.  However, the depth to groundwater is over 30 feet and the silty, clayey soil 

limits migration.  Further, there is a layer of very low permeability above the water table that will further 
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limit contaminant migration (E/A&H, 1994).  Therefore, the depth to the water table, the presence of the 

lower permeability unit, and the low benzene concentration lead to the conclusion that there is no 

significant risk to human health. 

 

10.6  ECOLOGICAL RISK SCREENING EVALUATION 

No surface soil, groundwater, surface water, or sediment samples were collected, so a quantitative 

ecological risk evaluation cannot be performed.  The results of the subsurface samples further suggest 

that there are no chemicals of concern.  Therefore, there is no risk to ecological receptors. 

 

10.7  SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

10.7.1  Summary and Conclusions 

There is only one dry well in the vicinity of Buildings 101 and 102.  This dry well has been designated as 

Site 51.  There were no COPCs, so no unacceptable risks to human health and ecological receptors were 

identified.  

  

Note that activities may occur near this site incidental to the activities being performed as part of the 

larger Lab Area Investigation (Sites 14, 15, 16, 49, 50, 53, 54, and 55). 

 

10.7.2  Recommendations 

No action is required for Site 51, and a no action decision document should be prepared, following the 

same procedures as for an SSA. 

 



I Sample Sample Depth 
(feet below 

ground surface) (’) 
Location 

Sample Analysis 

TCL VOCs TCL TAL Beryllium TCL Pesticides/ Explosives 
svocs Metals(*) and Copper(’) PCBS (with nitrocellulose, 

nitroguanidine, and 
nitroglycerine) 

I 

SUBSURFACE SOIL 

S51 SBOOl 

S51 SBOOl 

Duplicate of 
S51SB0010101 

Sample 
Designation 

S51SB0010101 1.5-2 0 

S51SB0010201 2-3 

SS51SBDUPO101 1.5-2 0 



TABLE 10-2 

Sample Location S51 SB001 
Sample Number S51 SB0010101 
Duplicate of: 
Collection Date 02/11 102 
Interval, feet bgs 1.5-2 

S51 SBOO1 S51 SB001 
S51SBDUP0101 S51 SB0010201 
S51 SB0010101 

02/11 102 0211 1 102 
1.5 - 2 2-3 

Notes: 
U - Not detected at detection limit value shown. 
J - Estimated value. 

BENZENE 11 u I 11 u I 3 J  



TAQLE 10-3 

CAS Number 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL - SITE 51 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 

ConcentratIan US. EPA Ratbmh tor 
Unsd tor Background US. EPA Ragion 3 EPA SSLS Raglon 3 SSLs COPC Cont.mlnnt 

GroundwateF selrtlon" 

Mlnlmum Maxlmum Location 

111 I Scr~nlng~ll Valuet" RBC-Rseldentlal ('I Sol1 to udS1 *lltO Fba ml.tlon 
Concentration ~~~~e~ Concentratlon Unlts ot Maxlmum Detecllon Of 

ConcentratIan Frqwncy Nondet~~tel '~ Con€en!ratlon Chemlcal 

INDIAN HEAD, MARYUND 

Scenario Timeframe: CurrenUFuture 
Medlum: Subsurface Soil 
Exposure Medium: Subsurface Soil 
Exposure Point: Site 51 

NOIBI: 
1 - Minimum and msamum dlBEled cOnCBOlla11m9. 

2 . Vduea p r ~ i m g l  are ramplespecllk qumlllaliDn limits. 
3 -The msamum del&led ~oncenlrallon Is wed lor rcreenlng p u w e s  
4 - Background Sdl lnverligalion Report lor Indian Head Slump N e k  Amex, Indian Head m d  Slump N&k h n s x ,  TINUS, February 2002 (Orall) 
5 - EPA Regian 3 Rlsk.Bared Cwcenlrsllcn Table. April 2, 2w2.  (RBCa lor nmcarclnqenic c m p w n d i  818 divided by 10). 
6 - Sdl Scrmlog  Levels lor lnhalatim U.S. EPA. May 1996. Soil Sclmlog Guldanoe 
7 - €PA Reglm 3 Rlsk.Bared Cmcenlrallm Table, April 2, 2W2. OAF (DI Iu I I~  sllsn~altm laclor) 01 20. 
8 - Rationale Cdeo Selsclim Reason: A tme Screening Levels (ASL) 

Delelion Rea~m: Essmlld Nulrlwl (NUT) 
Below Sc,eening Lev81 (BSL) 
Below BBckgrwnd Value (BKG) 

Shaded cells lndlcsle that Ihe lp&ilied crilerlm has besn sxcegled or that the ohemla  has bsw ssl&led 89 a COPC. 

A 9 s ~ ~ l a l d  Samples. 
S51SBW10101 
s51s0w10101.D 
s5isec~iorn1 









   

11.0  SITE 52 - BUILDING 102 DRY WELL 

11.1  BACKGROUND 

Building 102 is located in the restricted area of the base near, Thames and Evans Roads next to Building 

101, as shown on Figure 10-1.  Site 52 was reportedly located within the same general area shown on 

Figure 10-2 between Buildings 101 and 102. 

 

Naval Ordnance Station Indian Head personnel who were interviewed about the laboratory area buildings 

spoke of a flash tank room and a dry well near Building 102.  There was some speculation as to whether 

the flash tank was used to vaporize volatile components of a laboratory waste stream and whether the 

dry well had received the remaining liquid phase of the waste (NEESA, 1991). 

 

Department of the Navy, Bureau of Yards and Docks drawings 1028836, 1028837, and 1028839 (from 

the 1994 PA) show a dry well at Building 102.  The flash tank detail, dry well detail, and the utilities site 

plan show a 1-inch steam condensate line leading to the dry well.  No wastewater lines on the drawings 

lead to the dry well.  Furthermore, the crushed stone of the dry well was 2 feet below grade, making it 

difficult to locate and access.  It was therefore determined unlikely that any surface disposal took place at 

the well location (NEESA, 1991).   

 

The flash tank/steam condensate system no longer exists (NEESA, 1991). 

 

Based on the drawings, the 1994 PA concluded that there is a lack of evidence to indicate the dry well 

was used for laboratory waste and that no hazardous waste disposal was suspected in the dry well.  

Therefore, the PA recommended no further work under the Navy Installation Restoration program 

(NEESA, 1991). However, this Site Screening investigation is being performed at Site 52 to field-verify the 

results of the PA.  This site is not listed as an SSA in the FFA.  
 

11.2  SITE CHARACTERISTICS 

As described below, there is only one dry well between Buildings 101 and 102.  The site characteristics of 

this area are included in Section 10.2.  

 

11.3  FIELD INVESTIGATION 

Observations made during the field investigation showed that there was only one dry well serving both 

Building 101 and Building 102.  This dry well was arbitrarily designated as Site 51.  Therefore, there is no 

Site 52 dry well.  See the Site 51 discussion in Section 10.3 for details. 
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11.4  ANALYTICAL RESULTS 

Based on field observations described in Section 10.0, there is only one dry well in the vicinity of 

Buildings 101 and 102, and that dry well was designated as Site 51.  The results of samples that were 

collected at the dry well are described in Section 10.0. 

 

11.5  HUMAN HEALTH SCREENING EVALUATION 

As noted in Section 10.0, there is only one dry well in the vicinity of Buildings 101 and 102.  The human 

health risk evaluation of the results from the single dry well, designated as Site 51, are included in 

Section 10.0 and that evaluation determined that there is no unacceptable risk to human health.  

 

11.6  ECOLOGICAL RISK EVALUATION 

As noted in Section 10.0, there is only one dry well in the vicinity of Buildings 101 and 102.  The 

ecological risk evaluation of the results from the single dry well, designated as Site 51, are included in 

Section 10.0, and that evaluation determined that there is no unacceptable risk to ecological receptors. 

 

11.7  SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

11.7.1  Summary and Conclusions 

There is only one dry well in the vicinity of Buildings 101 and 102.  This dry well has been designated as 

Site 51.  Because there is no dry well specifically associated with Building 102, Site 52 does not exist, 

and, therefore, no action needs to be taken at Site 52. 

 

11.7.2  Recommendations 

No action is required for Site 52, and a no action decision document should be prepared, following the 

same procedures as for an SSA. 
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Executive Summary

This Remedial Investigation (RI) Work Plan for Site 28, located at the Indian Head Division,
Naval Surface Warfare Center (IHDIV-NSWC), Indian Head, Maryland, was prepared in
response to Contract Task Order 0111, under the Comprehensive Long-Term Environmental
Action Navy, contract number N62470-95-D-6007. It addresses all work activities required to
conduct the RI and provides the framework and process that will be used to complete the
tasks. 

The specific site covered by this Work Plan—Site 28, also referred to as the Original Burning
Ground, Slavins Dock Area, and Wildlife Area—is located on the main installation of
IHDIV-NSWC. The site encompasses a former zinc recovery furnace, Artesian Well 14, and
the Shoreline Burning Cage. 

During World War I, the Navy initiated a metal recycling program, which continues to the
present day.  As part of the recycling program, the Zinc Recovery Furnace (Building 415)
was erected in 1928 and used until it was demolished in the early 1950s. Artesian Well 14
was installed in 1918 and at one time was used as a potable well. It became an observation
well in 1988 and remains an observation well today. A small burning cage used to burn
debris, such as wooden crates, existed to the south of Artesian Well 14. In 1990, surface
debris was removed from several sites at Indian Head, including Site 28.

An Initial Assessment Study (IAS) in 1982 found that smokeless powder and other
contaminated wastes were burned at the site. The finding was based on materials
manufactured when the site was in operation, circa 1890s to 1942. The IAS concluded that
there was not enough information to characterize the potential hazard at the site; therefore,
the site was not recommended for a Navy Assessment and Control of Installation Pollutants
(NACIP) confirmation study. Soil samples collected in August 1993, May 2000, and July
2000 contained levels of zinc as high as 7,350 parts per million (ppm). A sediment sample
collected in October 2000 during a Toxicity Identification Evaluation (TIE) in Mattawoman
Creek offshore of Site 28 contained pore water concentrations of zinc as high as 25,000 ppb.

There are currently insufficient data to characterize the impact of metals from the site on
sediment, surface water, soil, and groundwater. To address these data gaps, this
investigation will focus on the collection of geological, hydrogeological, and chemical data
to characterize the nature and extent of metals and other potential contaminants in soil,
sediment, surface water, and groundwater at Site 28. For this investigation the site will be
divided into Zones A and B. Zone A encompasses the portion of Site 28 where the zinc
recovery furnace was likely located, and Zone B encompasses the probable location of the
shoreline burning cage. The first phase of the investigation will consist of collecting surface
and subsurface soil samples, in situ groundwater samples, surface water samples, and
sediment samples in Zone A; surface and subsurface soil samples in Zone B; and sediment
samples from Mattawoman Creek. The data generated during this phase of the investigation
will be used to determine the location of monitoring wells that will be installed during a
second phase. Data obtained for the various media will be used to assess ecological and
human health risks. Table ES-1 summarizes the tasks covered in this Work Plan.



Site Location Media Work Plan Summary
Number of 

Primary Samples
Ecological Risk 

Assessment

Human Health 
Risk 

Assessment
Zone A Surface Soil Characterize the vertical and lateral extent of organics and metals in 

soil.  Collect surface soil samples from various locations.
29* yes yes

Subsurface Soil Characterize the vertical and lateral extent of organics and metals in 
soil.  Collect subsurface soil samples from various locations.

29* yes yes

In Situ 
Groundwater

Qualitative assessment of groundwater to aid in the placement of 
monitoring wells. Collected at various locations around Zone A

12 no no

Groundwater from 
Monitoring Wells

Quantitative assessment of groundwater quality. Collected from wells 
installed at locations determined by the in situ  groundwater samples.

4 yes yes

Surface Water Assess surface water quality.  Collect surface water samples from 
corresponding sediment locations along the swales.

3 yes yes

Sediment Characterize the lateral extent of organics and metals in sediments.  
Collect sediment samples from various locations along the swales.

3 yes yes

Zone B Surface Soil Characterize the vertical and lateral extent of organics and metals in 
soil.  Collect surface soil samples from various locations.

10* yes yes

Subsurface Soil Characterize the vertical and lateral extent of organics and metals in 
soil.  Collect subsurface soil samples from various locations.

10* yes yes

Mattawoman Creek Sediment Characterize the vertical and lateral extent of metals in sediment of 
Mattawoman Creek adjacent to Site 28.  Collect sediment samples from 
Mattawoman Creek in a grid pattern adjacent to Site 28.

30 yes** yes

Notes
* Two field discretionary samples are included in these totals.
**The 15 surface sediment samples (0-6 inches) will be evaluated in the ecological risk assessment.

Table ES-1
Summary of Site 28 Remedial Investigation Work Plan Tasks

Indian Head, Maryland

Site 28 RI Work Plan
IHDIV-NSWC
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1 Introduction

This Remedial Investigation (RI) Work Plan for Site 28, located at the Indian Head Division,
Naval Surface Warfare Center (IHDIV-NSWC), Indian Head, Maryland, was prepared in
response to Contract Task Order (CTO) 0111, under the Comprehensive Long-term
Environmental Action Navy (CLEAN), contract number N62470-95-D-6007. It addresses all
work activities required to conduct the RI and provides the framework and process that will
be utilized to complete the tasks. 

This RI Work Plan is a supplement to the following master planning documents:

•  Master Work Plan, prepared by Brown & Root Environmental (B&RE), April 1997
•  Master Field Sampling Plan, prepared by B&RE, April 1997
•  Standard Operating Procedures (SOPs), prepared by B&RE, April 1997
•  Master Quality Assurance Project Plan (QAPP), prepared by B&RE, April 1997
•  Health and Safety Guidance Document, prepared by B&RE, April 1997
•  Addendum to B&RE Master Work Plans, prepared by CH2M HILL, March 2000
•  Addendum to Health and Safety Plan, to be prepared by CH2M HILL

The above-referenced master planning documents will provide the methods and procedures
that will be used to perform the environmental investigative work proposed herein for
Site 28. Unless otherwise noted, all SOPs referenced in this Work Plan are contained in the
Master Work Plan.

1.1 Objectives and Scope
The objective of this Work Plan is to present historical information for Site 28, evaluate that
information, determine the need for further investigation, and propose a plan for further
investigation. Further, the RI objectives at Site 28 are to:

•  Verify the presence or absence of contamination in soil, groundwater, surface water, and
sediment resulting from past activities at the site

•  Define the extent of contamination
•  Evaluate the need for remediation based on the critical information developed in the

human health and ecological risk assessments

These objectives were established based on a review and evaluation of site historical
information.

These objectives will be accomplished through the following field and laboratory activities:
(1) collecting and analyzing surface and subsurface soil samples; (2) collecting and
analyzing in situ groundwater samples; (3) collecting and analyzing surface water and
sediment in the swales and collection of sediment samples in Mattawoman Creek; and (4)
installing and sampling permanent monitoring wells during a second phase of the field
effort.
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1.2 Document Organization
This RI Work Plan is organized as follows: Section 1 presents the objectives, document
organization, and project organization; Section 2 presents a general description of the
facility and the site, a summary of the site history, and a description of previous
investigations; and Section 3 presents a description of the field investigation program.
Figures and tables are provided at the end of each section.

1.3 Project Organization
CH2M HILL will conduct this remedial investigation with support from the Navy. The
Navy RPM will be Mr. Jeff Morris.

Mr. Jeff Morris, Code CH20C
Department of the Navy
Engineering Field Activity Chesapeake
Naval Facilities Engineering Command
Washington Navy Yard, Building 212
1314 Harwood Street, SE
Washington Navy Yard, DC 20374-5018
(202) 685-3279
(202) 433-7018 (FAX)
Email: morrisjw@efaches.navfac.navy.mil

Ms. Heidi Morgan will be the primary contact at the IHDIV-NSWC.

Ms. Heidi Morgan
Indian Head Division
Naval Surface Warfare Center
Building D-327, 101 Strauss Avenue
Indian Head, MD 20640-5035
(301) 744-2265
(301) 744-4180 (FAX)
Email: MorganHA@ih.navy.mil

The CH2M HILL Project Organization is shown in Figure 1-1.



FIGURE 1-1
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2 Background Information

This section of the Work Plan describes background information associated with IHDIV-
NSWC and Site 28. Section 2.1 contains a description of the facility, operations, land use,
and geological setting of the IHDIV-NSWC facility as well as the ecological communities
present. Section 2.2 contains the history, site description, and results of previous
investigations. Similar information on IHDIV-NSWC and other sites at the facility is
provided in other documents (NEESA, 1983, 1988, 1992, and B&RE, 1997). 

2.1 IHDIV-NSWC Facility
2.1.1 Facility Description and Setting
IHDIV-NSWC is a military facility located in northwestern Charles County, Maryland,
approximately 25 miles southwest of Washington, D.C. (Figure 2-1). The facility provides
services, research, development, testing, and evaluation in energetics (B&RE, 1997).

IHDIV-NSWC consists of the main installation on the Cornwallis Neck Peninsula and the
Stump Neck Annex. The main installation covers approximately 2,500 acres. The Stump
Neck Annex, located across Mattawoman Creek, covers 1,084 acres. The main installation is
bounded by the Potomac River to the northwest, west, and south; Mattawoman Creek to the
south and east; and the town of Indian Head to the northeast. The main installation includes
Marsh Island and Thoroughfare Island, which are located in Mattawoman Creek. Elevations
range from sea level to 111 feet above mean sea level (msl) on Cornwallis Neck.

Both the main installation (Cornwallis Neck Peninsula) and the Stump Neck Annex are on
the National Priorities List (NPL). The main installation and Stump Neck Annex are
separated by Mattawoman Creek (noncontiguous), have separate United States
Environmental Protection Agency (USEPA) identification numbers, and perform dissimilar
operations.

2.1.2 Historical and Current Uses of IHDIV-NSWC
IHDIV-NSWC was established in 1890 and is the Navy’s oldest continuously operating
ordnance station. At various times during its operation, IHDIV-NSWC has served as a gun
and armor proving ground, a powder factory, a propellant plant, and a research facility. The
U.S. Government purchased Stump Neck Annex in 1901. The property provided a safety
buffer for the testing of larger naval guns that were tested by firing into the Potomac River,
and at Stump Neck.

The Indian Head installation was enlarged by another 1,160 acres of adjacent land in 1918,
during World War I. This expansion included the purchase of Hopewell Farm and Hog
Island, which was at that time an islet in Mattawoman Creek and has since become attached
to the Cornwallis Neck peninsula. When the Dahlgren Naval Proving Ground was
established as a separate command in 1932, IHDIV-NSWC was redesignated the Naval
Powder Factory (Parsons, 2000).
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The production of gunpowder and development of new explosives at the onset of World
War II resulted in the construction of several new facilities at Indian Head, as well as the
construction of Route 210 as a Defense Access Road in 1943. Development and
improvements at Indian Head continued throughout the 1950s and 1960s; in 1966, IHDIV-
NSWC was renamed the Naval Ordnance Station (NOS), and Rum Point, an 80-acre
promontory in Mattawoman Creek near Stump Neck, was acquired. Bullitt Neck was
obtained in five small acquisitions in 1965 and 1966 in order to meet safety and security
needs arising from explosive magazines on the Indian Head station (Parsons, 2000).

After the Vietnam conflict, the mission of IHDIV-NSWC shifted from primarily a
production facility to a highly technical engineering support operation. In 1987, the NOS
was established as a Center for Excellence to promote technological excellence in the
following specialized fields: energetic chemicals; guns, rockets, and missile propulsion;
ordnance devices; explosives; safety and environmental protection; and simulators and
training (Parsons, 2000). Current military land use includes operations and training;
production; maintenance and utilities; research, development, testing, and evaluation;
explosive storage; supply and nonexplosive storage; administration; community facilities
and services; housing; and open space.

Forest stands make up approximately 47 percent, or 1,603 acres, of IHDIV-NSWC and
include pine, pine-hardwood, and hardwood forest cover types. Recreation areas at Indian
Head include approximately 1,150 acres of designated hunting areas, approximately 2 miles
of shoreline fishing areas, and 1.5 miles of nature trails.

2.1.3 Surrounding Land Uses
IHDIV-NSWC is generally surrounded by commercial, residential, and state park land to
the east and south of the main installation and Stump Neck Annex. The town of Indian
Head is located just east of IHDIV-NSWC, where most residential developments are located.
Indian Head Highway (Route 210) extends eastward from IHDIV-NSWC’s main gate,
attracting businesses and providing access to residential areas off the main highway. The
Potomac River borders the main installation to the north and west, and Stump Neck borders
it to the west. Mason Neck National Wildlife Refuge is located across the Potomac River,
north of the main installation. The Mattawoman Natural Environment Area is state-owned
property located along the southern edge of Mattawoman Creek east of the main
installation.

The Stump Neck Annex is bordered to the north by Mattawoman Creek, to the east by
General Smallwood State Park and Sweden Point Marina, and to the south by Chicamuxen
Creek, agricultural lands, and low-density residential development. The Chicamuxen
Wildlife Management Area is located adjacent to and south of the Stump Neck Annex.

2.1.4 Physiography and Geology
IHDIV-NSWC lies within the Atlantic Coastal Plain physiographic province and is
underlain by unconsolidated sand, gravel, and clay from the Pleistocene and Cretaceous
Periods. The soil in this area consists of silty and sandy loams, with minor amounts of
gravel. The soils tend to have low permeability and low shrink-swell potential. Four
dominant soil associations are found at Indian Head (USDA SCS, 1974):
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•  Beltsville-Gravelly Land-Bourne—The soils within this association are level to
moderately sloping, moderately well-drained and loamy, and moderately deep. They
also include dense, root-inhibiting fragipans and steep, gravelly soil materials.

•  Beltsville-Exum-Wickham—This association is characterized by level to moderately
sloping, moderately well-drained and well-drained loamy soils. Soils within this
association are moderately deep and include dense, root-inhibiting fragipans and steep,
gravelly soil materials.

•  Evesboro-Keyport-Elkton—This association is characterized by level to moderately
sloping, excessively drained, sandy soils and moderately well-drained and poorly
drained level-to-gently-sloping loamy soils with clayey subsoil.

•  Bibb-Tidal Marsh-Swamp—This association is characterized by level or nearly level,
poorly drained, and generally located on floodplains and in miscellaneous unclassified
wetlands. 

2.1.5 Surface Water and Drainage
Major water bodies at Indian Head include the Potomac River, Mattawoman Creek, and
Chicamuxen Creek. The Potomac River flows almost 400 miles from its headwaters in the
Allegheny Mountains of West Virginia. Near Indian Head, the Potomac broadens and
becomes saltier from the increasing influence of the Chesapeake Bay. Near IHDIV-NSWC,
salinity ranges from 0.01 to 3.0 parts per thousand, with the highest salinity values recorded
during dry summer months. Mattawoman and Chicamuxen Creeks are tidal tributaries to
the lower Potomac River. Chicamuxen Creek is more saline than Mattawoman Creek
because it is more strongly influenced by the estuarine waters of the lower Potomac River.

The Potomac River bounds Cornwallis Neck to the north and northwest. Owing to the
peninsula’s topography, most of the surface water on Cornwallis Neck drains into
Mattawoman Creek, which forms its southeastern boundary. The Stump Neck Peninsula is
bounded by Mattawoman Creek to the north, the Potomac River to the northwest, and
partially by Chicamuxen Creek to the southeast. 

The Patapsco Formation aquifer supplies IHDIV-NSWC with the majority of groundwater
required for production. It is recharged chiefly through precipitation, and the water filters
through the soil and is held primarily in sandy/gravelly formations (Parsons, 2000). A
single production well, Well 16A, serves IHDIV-NSWC and is screened in the deeper
Patuxent aquifer.

2.1.6 Climatic Conditions
IHDIV-NSWC lies in the humid temperate continental climatic zone of the eastern United
States. This zone has hot, humid summers and relatively mild winters. Because of its
proximity to the Potomac River and its tributaries, IHDIV-NSWC experiences less extreme
temperatures, higher precipitation, and higher humidity than do inland areas. The average
daily maximum temperature is 67.5°F, and the average daily minimum temperature is 45°F.
The warmest part of the year is in late July, and the coldest is in late January and early
February. The growing season is approximately 190 days, from mid-April through mid-
October (USDA SCS, 1974).
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2.1.7 Ecological Communities
2.1.7.1 Terrestrial Systems
IHDIV-NSWC comprises approximately 2,500 acres of terrestrial ecological communities on
Cornwallis Neck and about 1,084 acres at Stump Neck. Terrestrial habitats in these areas are
classified as forested uplands, open uplands, and terrestrial cultural uplands. The forested
areas on IHDIV-NSWC are dominated by oak, hickory, tulip tree (Liriodendron tulipifera),
and pine. Flowering dogwood (Cornus florida), redbud (Cercis canadensis), and American
holly (Ilex opaca) are typical of the upland understory. The forests are heavily fragmented by
buildings, roads, and other structures. Terrestrial cultural uplands consist of areas that have
been created, maintained, or modified by human activities. These areas are characterized as
either mowed grass/landscaped areas, wildlife food plots, or successional fields and
roadsides.

2.1.7.2 Wetland Systems
National Wetland Inventory (NWI) maps identify approximately 290 acres of wetlands on
IHDIV-NSWC. Of this acreage, tidal estuarine systems total 234 acres; forested wetlands, 42
acres; emergent marshes and shrub swamps, 5.5 acres; and lacustrine systems, the
remaining acreage. There are approximately 17 miles of riverine systems in this area.

At Indian Head, the tidal estuarine systems are associated with the Potomac River,
Mattawoman Creek, and Chicamuxen Creek. Mattawoman Creek marshes are typically
dominated by wild rice (Zizania aquatica), big cordgrass (Spartina cynosuriodes), cattail (Typha
spp.), rose-mallow (Hibiscus moscheutos), tickseed sunflowers (Bidens spp.), pickerelweed
(Pontederia cordata), and arrow arum (Peltandra virginica). Intertidal shoreline fringe marshes
are extremely rare and are dominated by water willow (Justica americana) or American
threesquare (Scirpus pungens). The broad expansive marsh of Chicamuxen Creek contains an
extremely diverse flora. An informal survey of this marsh conducted in 1988 identified more
than 80 species of plants (MDNR, 1992).

2.1.7.3 Fauna
The diverse ecological communities at Indian Head support many wildlife species. The
Integrated Natural Resources Management Plan for IHDIV-NSWC provides a list of fauna
inhabiting the base (Parsons, 2000). Fifteen species of damselflies, 26 species of dragonflies,
48 species of butterflies, 29 species of mammals, 23 species of reptiles, 20 species of
amphibians, and 119 species of birds have been observed at the base.

2.1.7.4 Rare, Threatened, and Endangered Species
The Maryland Natural Heritage Program conducted a survey of rare, threatened, and
endangered species in 1991 and 1992 (MDNR, 1992). The survey focused on areas with a
high potential for supporting rare, threatened, and endangered species. Tables 2-1 and 2-2
list the rare, threatened, and endangered flora and fauna, respectively, identified on IHDIV-
NSWC during the survey.  The species lists presented in the tables were revised based on
data available on the MDNR website (MDNR, 2001).  Of these listed species, the bald eagle
(Haliaeetus leucocephalus) is the only known federally listed threatened species identified on
IHDIV-NSWC. 



2—BACKGROUND INFORMATION

WDC013510001.ZIP/TAF 2-5

The 1991–1992 survey also identified 10 areas of ecological significance at Indian Head
(totaling 614 acres) that have the potential to support the long-term protection of the rare,
threatened, and endangered species. These protection areas include Bullitt Neck Point,
Cornwallis Neck Marshes, Hog Island Cove, Thoroughfare Island, Chicamuxen Creek
Marsh, Magnolia Seep, Porter Woods, Rum Point, Stump Neck Beaver Marsh, and West
Stump Neck Shoreline.

2.2 Site 28
2.2.1 History and Description
Site 28, also referred to variously as the “Original NOS Burning Ground,” the “Slavins Dock
Area,” and the “Wildlife Area,” is located on the main installation of IHDIV-NSWC
(Figure 2-2). The site encompasses the former site of a zinc recovery furnace, Artesian
Well 14, and the Shoreline Burning Cage (Figure 2-3). During World War I, the U.S. Navy
initiated a metal-recycling program, which was vital during World War II and continues to
present day. In 1928, the Zinc Recovery Furnace, designated as Building 415, was erected.
The last station map the building appears on is dated October 31, 1952, indicating that the
building was demolished in the early 1950s (Dolph, 2001). Artesian Well 14 was installed in
1918 to a depth of 430 feet using cable drilling (Public Works of the Navy, Potable Well
Inventory and Well Number Changes, date unknown). Until 1988, it was used as a potable
well; afterward it became an observation well. A small burning cage to the south of Artesian
Well 14 was used to burn debris, such as wooden crates. The exact location of the former
burning cage is unknown. The burning ground is shown outside of the existing perimeter
fence on at least one historical map; however, burned debris, glass, and slaglike materials
were observed inside the fence in an area adjacent to the mouth of Swale 4.

2.2.2 Previous Investigations
In June 1982, Naval Energy and Environment Support Activity (NEESA) conducted an
Initial Assessment Study (IAS) to evaluate sites at IHDIV-NSWC and to determine if a
potential threat to human health or the environment existed. The findings for Site 28 are
provided in the IAS report; in it the 1.8-acre site was referred to as the “original NOS
burning ground.” File searches did not provide information on the types of materials that
were burned. That smokeless powder was burned at the site was concluded on the basis of
materials manufactured when the site was in operation, circa 1890s to 1942. Various
contaminated wastes were also burned openly. During IAS site reconnaissance, no visible
signs of burned materials were observed. The conclusion was that there was not enough
information to characterize the potential hazard to the site. Similarly, the site was not
recommended for a Navy Assessment and Control of Installation Pollutants (NACIP)
Confirmation Study. 

Several soil-sampling events were conducted following the IAS. In August 1993, a soil
sample from Site 28, referred to then as the “Slavins Dock area,” was collected about 20 feet
southwest of Artesian Well 14 and analyzed for soil texture, pH, and fertility. The pH for the
sandy loam soil was 6.7. The soil test results indicated that copper, magnesium, sulphate,
and zinc were present in amounts of 25, 30, 22.7, and 14,700 pounds per acre, respectively.
For zinc, this translates into 7,350 ppm.
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In May 2000, the analytical results of total lead and total zinc in a soil sample (soil sample 1)
collected from Site 28 near “Wildlife Area Well 14” indicated concentration levels of 9.37
and 515 ppm, respectively. In July 2000, a soil sample (IR2855-000712) was collected and
analyzed for various metals. The analysis detected cadmium (1.2 ppm), lead (3.8 ppm), and
selenium (1.8 ppm) in the sample.

In October 2000, a sediment sample was collected in Mattawoman Creek just off the
shoreline of Site 28 for a Toxicity Identification Evaluation (TIE) associated with Site 42
(SAIC, 2001). The sediment sample had a measured pore water concentration of zinc of
25,000 µg/L.

TetraTech NUS is conducting an ongoing study of the Mattawoman Creek that includes
using the Rapid Sediment Screening technology developed by Space and Naval Warfare
Systems Command (SPAWARS). A review of the data collected for the Mattawoman Creek
study indicated that additional site-specific data are required to evaluateSite 28’s effect on
the environment. Accordingly, additional sampling is proposed (see Section 3).



Common Name Scientific Name
Federal 
Status

State 
Status

Global/State 
Rank

Tickseed sunflower Bidens coronata NS NS G5/S2S3
Narrow melicgrass Melica mutica NS T G5/S1
Large-seeded forget-me-not Myosotis macrosperma NS NS G5/S2S3
Smallflower baby blue eyes Nemophila aphylla NS NS G5/S1
Sources:
Maryland Department of Natural Resources (MDNR), Natural Heritage Program
Rare, Threatened,and Endangered Animal Species and Area Survey for the Naval
Surface Warfare Center, Indian Head Division 1991 - 1992 , 1992.
MDNR, Current and Historical Rare, Threatened, and Endangered Plant Species 
of Charles County, Maryland , July 5, 2001. Last Updated November 7, 2002

**Source:  Virginia Tech, 1995.

Federal Codes State Codes
E = Endangered E = Endangered
NS = No status EE = Endangered extirpated

T = Threatened

Global Ranks
G4 = Apparently secure globally, though it may be quite rare in parts of its range.
G5 = Demonstrably secure globally, though it may be rare in parts of its range.

State Ranks
S1 = Critically imperiled in the state because of extreme rarity, equivalent to being ranked as state rare.
S2 = Imperiled in the state because of rarity; equivalent to being ranked state rare.
S3 = Rare or uncommon in the state; equivalent to being ranked as watch list.
S4 = Apparently secure in state, with many occurrences.
SH = Of historical occurrence in the state but not verified in the past 20 years.
SU = Possibly in peril in the state, but status uncertain.

*Although listed in the state Threatened and Endangered Species List as endangered extirpated, state 
regulations provide that such species be afforded the same protection as an endangered species upon the 
discovery of a viable, naturally occurring population.

Table 2-1
Rare Flora Found at NSWC Indian Head Division

Indian Head, Maryland

Site 28 RI Work Plan
IHDIV-NSWC

WDC013510001.ZIP/TAF



Common Name Scientific Name Federal Status State Status Global/State Rank

Birds
Bald eagle Haliaeetus leucocephalus LT T G4/S2S3B

Invertebrates
Carolina satyr Hermeuptychia sosybius NS NS G5/S1S3
Frosted elfin Incisalia irus NS E G3/S1
Treetop emerald Somatochlora provocans NS NS G3G4/S1
Sources:
Maryland Department of Natural Resources (MDNR), Natural Heritage Program
Rare, Threatened,and Endangered Animal Species and Area Survey for the Naval
Surface Warfare Center, Indian Head Division 1991 - 1992 , 1992.
MDNR, Current and Historical Rare, Threatened, and Endangered Animal Species 
of Charles County, Maryland , July 5, 2001. Last Updated November 7, 2002

Federal Codes State Codes
LT = Threatened E = Endangered
NS = No status I = In need of conservation
LE = Endangered T = Threatened

NS = No status

Global Ranks
G1 = Highly globally rare.
G2 = Globally rare.
G3 = Either very rare and local throughout its range or found locally in a restricted range.
G4 = Apparently secure globally, though it may be quite rare in parts of its range.
G5 = Demonstrably secure globally, though it may be rare in parts of its range.
T3 = Infraspecific taxon is being ranked differently than the full species.

State Ranks
S1 = Critically imperiled in the state because of extreme rarity, equivalent to being ranked as state rare.
S2 = Imperiled in the state because of rarity; equivalent to being ranked state rare.
S3 = Rare or uncommon in the state; equivalent to being ranked as watch list.
SH = Of historical occurrence in the state but not verified in the past 20 years.

Table 2-2
Rare Fauna Found at IHDIV-NSWC

Indian Head, Maryland

Site 28 RI Work Plan
IHDIV-NSWC

WDC013510001.ZIP/TAF
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3 Remedial Investigation Technical Approach

This section discusses the technical approach for the work to be performed in support of the
Site 28 RI. There is currently insufficient data to characterize the impact of inorganics in soil,
groundwater, surface water, and sediment at Site 28. To address these data gaps, this
investigation will focus on the collection of geological, hydrogeological, and chemical data
to characterize the nature and extent of contaminants at the site. The first phase of the
investigation will consist of collecting surface and subsurface soil samples, in-situ
groundwater samples, surface water samples, and sediment samples at the site.
Groundwater data will be analyzed and evaluated  to determine installation locations for
monitoring wells that will be installed and sampled during the second phase of the
investigation. 

Figure 3-1 shows Zones A and B proposed for the investigation. It should be noted that as a
result of past site activities, results of previous investigations, and site visits conducted by
CH2M HILL, the Site 28 was expanded to include areas beyond the IHDIV-NSWC fence line
(though still within the property boundaries). 

3.1 Field Activities
This section provides information on the field investigation methods and protocol for
collecting surface soil, subsurface soil, groundwater, surface water, and sediment samples.

3.1.1 Mobilization/Demobilization and Decontamination
The field crew will consist of a Field Team Leader (FTL), qualified technician(s), and
specialized subcontractor(s). Prior to mobilization, all field team members will review the
project plans, including the site-specific Health and Safety Plan (HASP) provided in the
Master Work Plan addendum (CH2M HILL, March 2000), the CH2M HILL IHDIV-NSWC
Safety Improvement Plan (May 9, 2001), and the IHDIV-NSWC Hazard Control Briefing.

All equipment required for field operations will be brought to the site by the CH2M HILL
field team and its subcontractors. Demobilization will entail following proper
decontamination procedures for all site personnel and equipment. All sampling equipment
used for collecting samples will be decontaminated prior to beginning field sampling,
between collection of each sample, and at the end of the sampling event. All down-hole
equipment required for drilling and or DPT will be decontaminated prior to beginning
drilling or pushing, between holes, and at the end of the drilling or DPT operations.
Decontamination procedures are discussed in IHDIV-NSWC SOP SA-13. The investigation-
derived waste (IDW) will be handled in accordance with IHDIV-NSWC SOP SA-13, and
field records will be kept as directed in IHDIV-NSWC SOP SA-12. 
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3.1.2 Zone A
3.1.2.1 Description
Zone A comprises the area between the north and south fence lines, the area outside of the
fence line to the north, and shoreline to the east. Within Zone A is the location of the former
zinc recovery furnace building and the former burning cage (Figure 3-1). The parameters
proposed are based on past site activities.

3.1.2.2 Surface and Subsurface Soil Sampling
Surface and subsurface soil samples will be collected on a stratified grid pattern to
determine the lateral and vertical extents of inorganic and organic constituents in Zone A
(Figure 3-2). The grid, in general, consists of a series of 100-ft2 and 50-ft2 sections in the area
where the zinc recovery furnace was most likely located, as well as where loading
operations would have taken place between the furnace and railroad tracks, which are
currently the gravel road west of Site 28.

Surface and subsurface soil samples will be collected from 27 locations (Figure 3-2).
Additionally, samples will be collected from up to two locations at the discretion of the field
team on the basis of stressed vegetation or other visual evidence of contamination. Two site-
specific background surface and subsurface soil samples will be collected across the road to
the west of Site 28 (Figure 3-2). Surface soil samples will be collected from 0 to 6 in. below
ground surface (bgs), and subsurface soil samples will be collected from 1 to 3 ft bgs. Both
surface and subsurface soil samples will be collected with a track-mounted DPT rig using a
macrocore sampler wherever possible. In locations where DPT-rig access is restricted (e.g.,
outside the Base fence line) , samples will be collected manually with trowels and hand
augers. Locations outside of the fence line will be accessed by traversing the shoreline of
Mattawoman Creek, or by boat from Slavins Dock, north of Site 28.

Surface and subsurface soil samples will be analyzed at an offsite laboratory for Target
Compound List (TCL) volatile organic compounds (VOCs), TCL semivolatile organic
compounds (SVOCs), Target Analyte List (TAL) metals, explosives (including
nitroguanidine [NG], nitroglycerin [NQ], pentaerythritol tetranitrate [PETN], and
perchlorate). Surface soil samples will also be analyzed for pH, total organic carbon (TOC),
and grain-size distribution. Associated quality assurance and quality control (QA/QC)
samples, consisting of matrix spike and matrix spike duplicates (MS/MSDs), field
duplicates, field blanks, equipment rinsate blanks, and trip blanks, will be collected.
Samples will be analyzed in accordance with the Navy guidance for Level D. Sampling
activities (collection, handling, and decontamination of sampling equipment) will be
performed in accordance with existing SOPs. Table 3-1 summarizes the sampling and
analysis program; Table 3-2 provides the sample bottleware, preservation, and holding-time
requirements.

3.1.2.3 3.1.2.2 In Situ Groundwater Sampling
Approximately 12 in situ groundwater samples will be collected from the locations shown in
Figure 3-2. Two site-specific background groundwater samples will be collected across the
road to the west of Site 28 (Figure 3-2). The in situ groundwater samples will be collected at
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a depth just below the water table at each location using a track-mounted direct-push rig
fitted with a screened grab sampler and a peristaltic pump with disposable tubing.

The samples will be analyzed at an offsite laboratory for TCL VOCs, TCL SVOCs, TAL
dissolved metals, and explosives (including NG, NQ, PETN, and perchlorate). Because these
data will not be validated, the associated QA/QC samples will consist of only one field
duplicate sample only. Analysis of the samples will be performed in accordance with the
Navy guidance. Sampling activities (collection, handling, and decontamination of sampling
equipment) will be performed in accordance with existing SOPs. Table 3-1 summarizes the
sampling and analysis program; Table 3-2 provides the sample bottleware, preservation,
and holding-time requirements.

3.1.2.4 Sediment Sampling
There are four well-defined swales in Zone A (Figure 3-2). The path of these swales may
change slightly depending on the erosion and groundwater seepage that take place between
extreme weather events. On the basis of site topography, it is likely that significant standing
water in Swales 1 through 3 is rare. Because the swales are runoff channels/gullies,
sediment samples collected in Swales 1 through 3 will be considered surface soil, rather than
sediment, from an exposure perspective, and will be treated as such in the risk assessment.
On the basis of the November 2001 site visit by a CH2M HILL ecologist, Swale 4 was the
only swale with flowing water. Substrate samples collected from Swale 4 will be considered
sediment. Swale 4 runs through an area with groundwater seeps and wetland vegetation. In
addition to groundwater discharge and site runoff, Swale 4 also receives runoff via a 24-inch
culvert from Benson Road and the hillside above the site. Therefore, approximately three
sediment samples will be collected in the swales at the locations marked on Figure 3-2. No
site-specific background samples will be collected for surface water or sediment. Sediment
samples will be collected from 0 to 6 in. bgs at the surface water locations. Sediment samples
collected from the swales will be analyzed at an offsite laboratory for TCL VOCs, TCL
SVOCs, TAL metals, explosives (including NG, NQ, PETN, and perchlorate), pH, TOC, and
grain-size distribution. Associated QA/QC samples, consisting of MS/MSDs, field
duplicates, field blanks, equipment rinsate blanks, and trip blanks will be collected for
sediment samples.

3.1.2.5 Surface Water Sampling
Surface water samples will be collected by using a peristaltic pump and disposable tubing
due to the likely shallowness of the surface water in the swales.  The samples collected for
dissolved metals analysis will be filtered at the time of collection using an inline 45 micron
filter.  Approximately three surface water samples will be collected in the swales at the
marked locations on Figure 3-2. Care will be taken not to stir sediment when and if surface
water is sampled. Thus, surface water will be collected first followed by sediment sampling.
Surface water samples will be analyzed at an offsite laboratory for TCL VOCs, TCL SVOCs,
explosives (including NG, NQ, PETN, and perchlorate), TAL metals (total and dissolved),
dissolved organic carbon, and hardness. Field measurements will include specific
conductivity, oxidation/reduction potential (ORP), dissolved oxygen (DO), pH, and
temperature. Associated QA/QC samples, consisting of MS/MSDs, field duplicates, field
blanks, equipment rinsate blanks, and trip blanks will be collected for surface water
samples. Analysis of the samples will be performed in accordance with the Navy guidance
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for Level D. Sampling activities (collection, handling, and decontamination of sampling
equipment) will be performed in accordance with existing SOPs. Table 3-1 summarizes the
sampling and analysis program, while Table 3-2 provides the sample bottleware,
preservation, and holding time requirements.

3.1.2.6 Permanent Monitoring Well Installation and Sampling
A Phase II RI will be conducted if the analytical results of the in situ groundwater samples
collected during Phase I indicate that inorganic or organic concentrations exceed regulatory
screening criteria. Phase II will consist of installing shallow monitoring wells (number to be
determined in an addendum to this Work Plan to be prepared at a later date) at Site 28.
These monitoring wells will provide groundwater data for the human health risk
assessment (HHRA) and ecological risk assessment (ERA), since only data generated from
monitoring well samples can be validated to support HHRAs and ERAs. Groundwater will
be collected from these wells and analyzed for TCL VOCs, TCL SVOCs, TAL metals, and
explosives (including NG, NQ, PETN, and perchlorate).

3.1.3 Zone B
3.1.3.1 Description
Zone B is reported as the “Burning Ground” in the IAS and as the “Shoreline Burning Cage”
by a naval historian (Dolph, 2001). This area, outside of the IHDIV-NSWC fence line but
within navy property, is to the south of Zone A (Figure 3-1). The area proposed for
sampling extends approximately 600 feet south from the southern Zone A fence line. Zone B
will be accessed by traversing the shoreline of Mattawoman Creek, or by boat, from Slavins
Dock, just north of Site 28.

3.1.3.2 Surface and Subsurface Soil Sampling
Surface and subsurface soil samples will be collected from the eight locations shown in
Figure 3-2. Additionally, samples will be collected from two locations at the discretion of the
field team on the basis of stressed vegetation or visual evidence of contamination. Two site-
specific background surface and subsurface soil samples will be collected across the gravel
road to the west of Site 28 (Figure 3-2). Surface soil samples will be collected from 0 to 6 in.
bgs, and subsurface soil samples will be collected from 1 to 3 ft bgs. Since Zone B is
inaccessible with a DPT rig, the samples will be collected with trowels and hand augers. 

Surface and subsurface soil samples in Zone B will be analyzed at an offsite laboratory for
TCL VOCs, TCL SVOCs, TAL metals, and explosives (including NG, NQ, PETN, and
perchlorate). Surface soil samples will also be analyzed for pH, TOC, and grain size
(distribution). Associated QA/QC samples, consisting of MS/MSDs, field duplicates, field
blanks, equipment rinsate blanks, and trip blanks will be collected. The samples will be
analyzed according to Navy guidance for Level D. Sampling activities (collection, handling,
and decontamination of sampling equipment) will be performed in accordance with existing
SOPs. Table 3-1 summarizes the sampling and analysis program; Table 3-2 provides the
sample bottleware, preservation, and holding-time requirements.
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3.1.4 Sediment Sampling in Mattawoman Creek
An investigation into the lateral and vertical extent of possible inorganic contamination in
the sediment of Mattawoman Creek adjacent to Site 28 is planned because a previous
investigation related to Site 42 (SAIC, 2001) found elevated zinc concentrations in the pore
water of a sediment sample collected just offshore of Site 28.  A review of the available data
from the Mattawoman Creek Study (TTNUS, 2002) and the SPAWARS rapid screening pilot
study (SPAWARS, undated) revealed that no VOCs, pesticides, or PCBs were detected in
any of the sediment samples collected from the creek in the vicinity of Site 28.  Therefore, it
was determined that analyzing for these chemical parameters in future sampling efforts in
Mattawoman Creek in relation to the Site 28 investigation was not warranted (CH2M HILL,
2003).   The available data suggest that certain metals, primarily cadmium, copper, lead, and
zinc, are elevated in the sediments of Mattawoman Creek adjacent to the site.  Therefore, the
initial sampling effort will be focused on evaluating the spatial and vertical extent of metal
concentrations in the area of the creek adjacent to Site 28.   However, in an effort to ensure a
conservative approach, sediment samples collected from three sampling locations will also
be analyzed for SVOCs and explosives (including NG, NQ PETN, and perchlorate).

Sediment will be collected at 15 locations (Figure 3-3).  Two samples will be collected at each
location: surface (0 to 6 inches below the surface water–sediment interface) and subsurface
(6 to 12 inches below the surface water–sediment interface).  Five sample locations are
planned for the near-shore area adjacent to Site 28,  five sample locations are planned for the
creek channel, and five sample locations are planned for the near-shore area of the sandbar
across the channel from Site 28.  Sediment samples will be collected using a gravity corer
with disposable core liners and core catchers, wherever possible.  A petite Ponar dredge will
be used as a back-up sampling method if adequate core samples cannot be collected.

The sample collected from 0 to 6 inches will be used to support the ecological risk
assessment for Site 28; the sample collected from 6 to 12 inches will be used to aid in
remediation and risk management decisions.  As noted above, all samples will be analyzed
for TAL metals.  In addition, six of the samples, collected from three locations, will be
analyzed for TCL SVOCs and explosives (including NG, NQ, PETN, and perchlorate).  The
sampling locations for these samples will be determined during the field effort and will be
based upon the observed locations of greatest deposition in each sampling area (i.e., one
sample location along the near-shore area adjacent to the site, one sample location in the
creek channel, and one location from the near-shore area of the sandbar across the channel
from Site 28).  The samples collected from 0 to 6 inches samples will be analyzed for grain
size, as well.

3.1.5 Surveying 
 All sampling station locations will be surveyed for horizontal coordinates to the nearest 1
foot using a portable backpack Global Positioning System (GPS). A registered surveyor will
survey the monitoring wells for elevation to the nearest 0.01-foot. 
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3.1.6 Investigation-Derived Waste 
Investigation-derived waste (IDW) will consist of soil cuttings, purged groundwater, and
decontamination water generated during the field activities. All IDW will be handled in
accordance with IHDIV-NSWC SOP SA-13 and will be disposed of following laboratory
analysis to determine if it is hazardous or nonhazardous waste. A staging area for the IDW
will be coordinated with base personnel prior to initiating field activities. All IDW drums
will be marked with the following information:

Investigation-Derived Waste
Soil Cuttings / Purge Water / Decontamination Water

IHDIV-NSWC, Site 28
Onsite Contact: Heidi Morgan x2265

IDW composite samples will be collected for solid and liquid media and analyzed for
toxicity characteristic leaching procedure (TCLP), ignitability, corrosivity, and reactivity for
disposal purposes.

3.2 Sample Handling
Sample handling includes the field-related considerations regarding the selection of sample
containers and preservatives, allowable holding times, and the analyses required. These
topics are discussed above and are presented in Table 3-2. The sample identification system
to be applied to the samples and the shipping requirements are discussed below.

3.2.1 Sample Identification System
Each sample will be designated by an alphanumeric code that identifies the site and matrix
sampled and contains a sequential sample number. Site-specific procedures are elaborated
below.

The following is a general guide for sample identification:

Third Segment of Sample NumberFirst Segment of
Sample Number:

Naval Installation
Abbreviation

Second Segment of
Sample Number:

Site Number

Sample
Type Sample

Location

Additional Qualifiers
(Sample Depth, Date)

A ANN AA NN NNNN

Symbol definition:

“A” = Alphabetic
“N” = Numeric

Naval installation abbreviation:

A = One-letter abbreviation identifying the Naval Installation where the
sample was collected (e.g., Indian Head = I)

Site number:



3—REMEDIAL INVESTIGATION TECHNICAL APPROACH

WDC013510001.ZIP/TAF 3-7

ANN = One letter and two numbers identifying the site on the facility where
the sample was collected (e.g., S28 = Site 28)

Sample type:

SS = Surface soil sample
SB = Subsurface soil sample
SD = Sediment sample
SW = Surface water sample
GW = Grab groundwater sample
MW = Monitoring well sample
WS = Waste (solid)
TB = Trip blank
EB = Equipment blank
FB = Field blank

Sample Location:

MM = QC samples—2-digit month of sampling event 
NN = Primary samples—2-digit number indicating sample location

Additional Qualifiers:

MMYY = Monitoring well, surface water, and waste samples—2-digit month
and 2-digit year of sampling event (e.g., May 2003 = 0503)

BDED = Surface soil, subsurface soil, sediment, and grab groundwater
samples—2-digit begining depth and 2-digit end depth rounded up to
nearest foot (e.g., 2’– 3’ = 0203)

DDYY = QC Samples—2-digit day and 2-digit year of sampling event

Examples of this numbering approach are:

IS28SS040001 The fourth surface soil sample collected from 0 ft to 1 ft

IS28MW020302 The groundwater sample collected from IS28MW02 in May 2003

IS28WS010503 The first waste sample collected from drums in May 2003

Examples of this numbering approach for QA/QC samples are:

IS28FB051503 Field blank collected at Site 28 on May 15, 2003

IS28TB051503 Trip blank collected at Site 28 on May 15, 2003

IS28EB051503 Equipment blank collected at Site 28 on May 15, 2003

Sample Packaging and Shipping
Samples will be packaged in accordance with IHDIV-NSWC SOP SA-11, Non-Radiological
Sample Handling. The sample will be tightly packed in a cooler with bubble wrap packaging
material and ice as a preservative. The samples will be either picked up at the site by the
analytical laboratory or shipped to the laboratory via Federal Express. The FTL is
responsible for completion of the following forms:

•  Sample labels and chain-of-custody seals
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•  Chain-of-custody forms
•  Appropriate labels and forms required for shipment

Custody of the samples will be maintained and documented at all times. Chain-of-custody
will begin with the collection of the samples in the field and will continue through the
analysis of the sample at the analytical laboratory.

3.3 Data Quality Objectives 
3.3.1 Step 1: State the Problem
As noted in the introduction, land use activities at Site 28 included the burning of smokeless
powder and other contaminated wastes and the operation of a zinc recovery furnace.
Sampling conducted following the IAS and as part the TIE study identified high levels of
zinc in Site 28 soils and sediment in Mattawoman Creek.

3.3.2 Step 2: Identify the Decision
This RI will define the nature and extent of contamination, identify contaminant transport
mechanisms, and quantify the risk to human health and the environment from the site.
Further, if risks are identified at the site, the data generated during the RI will be used to
evaluate remediation alternatives.

3.3.3 Step 3: Identify Inputs to the Decision
Current information about the site consists of literature reviews and analytical data
generated following the IAS and during the Mattawoman Creek and TIE studies.
Additionally, site visits have been conducted to examine current conditions.  It should be
noted that the precise location of the zinc recovery furnace and former burning cage are not
known. 

3.3.4 Step 4: Define the Boundaries of the Study
Site 28 is bounded to the east by Mattawoman Creek (although Mattawoman Creek will be
investigated as part of this RI); to the west by an unnamed road; to the north the site
boundary extends approximately 75 feet past the northern fence line; and to the south the
site boundary extends approximately 600 feet past the southern fence line.

3.3.5 Step 5: Develop a Decision Rule
The analytical results will be the basis for many project decisions, including risk
management decisions and the development of remedial alternatives; therefore, the analysis
of soil, sediment, groundwater and surface water samples will require a high level of QC at
the laboratory.  Further, complete analytical data packages and third-party data validation
will be required. 

A PID will be used in the field to screen soils and for health and safety monitoring. The
instruments will be calibrated daily. The person calibrating the instrument will enter the
calibration information in the field log book.
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 The QC requirements specified in this Indian Head Basewide QAPP and the SOPs attached
to the base-wide Field Sampling Plan (FSP; Brown and Root, 1997) will be followed to
establish analytical quality.  

3.3.6 Step 6: Specify Limits on Decision Errors
The probability of sampling and measurement errors that exist at any site under
investigation necessitates the development of sampling guidelines and the collection of
quality control samples. Sampling techniques are discussed (or referenced) in detail in the
FSP.

QC samples will be used to verify the accuracy and precision of the data generated during
the RI. When data are suspect because a QC sample is outside of a laboratory’s established
control limits, the data user will be notified through the laboratory report’s case narrative
and the data validator’s report. Data validation is an important step in determining how the
data can be used by the risk assessors and for the development of remedial alternatives. All
data used for risk assessment will be validated following Region III modifications to the
USEPA National Functional Guidelines for Validating Inorganic Data (USEPA, 1993) and
the USEPA National Functional Guidelines for Validating Organic and Data (USEPA, 1994).

3.3.7 Step 7: Optimize the Design
The specific objectives of the RI are to: 1) verify the presence or absence of contamination in
soil, groundwater, surface water, and sediment resulting from past activities at the site; 2)
define the extent of contamination; and 3) evaluate the need for remediation.  The RI is
designed to collect enough data to meet these objectives while avoiding any unnecessary
sample collection.

Human Health Risk Assessment
A human health risk assessment will be performed for Site 28 in accordance with Section 3
of the Master WP (B&RE, 1997) and current USEPA guidance documents. Surface and
subsurface soil, shallow groundwater, surface water, and sediment samples will be collected
and the analytical results used to evaluate whether the concentrations of site contaminants
pose a significant threat to human health. This section presents an outline of the evaluation
process of the human health risk assessment, which includes the screening methods for
selecting chemicals of potential concern (COPCs) and exposure scenarios.

The proposal in this Work Plan is to collect in situ groundwater samples during Phase I. The
in situ groundwater samples will be evaluated to determine the optimal number and
locations or permanent monitoring wells to be installed in a second phase of the
investigation. The in situ groundwater data will not be used in the human health risk
evaluation. Groundwater data from monitoring wells will be used in the human health
evaluation.

COPCs will be selected on the basis of a comparison of maximum detected concentrations of
constituents in the various media to Region III risk-based concentrations (RBCs). RBCs that
are based on noncarcinogenic effects will be divided by 10 to account for cumulative
exposure (i.e., a hazard quotient of 0.1). RBCs based on carcinogenic effects will be used as
presented in the most current RBC table (EPA, 2002). Constituents having a maximum
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detected concentration less than the RBC will not be retained as COPCs for the HHRA. Lead
concentrations in groundwater will be compared to the Safe Drinking Water Act (SDWA)
action level of 15 ppb. If the lead concentration exceeds the screening value, it will be
discussed qualitatively in the toxicity assessment section in the risk assessment report. Lead
concentrations in soil will be compared to 400 mg/kg. Constituents such as magnesium,
calcium, potassium, and sodium that are essential human nutrients will not be considered
for quantitative evaluation in the risk assessment if they are detected at concentrations that
are not considered toxic (i.e., at or near naturally occurring levels). Data collected from
Mattawoman Creek will be used in risk calculations.  In addition to screening the data
against the RBCs to select the COPCs, a table will be provided to identify those constituents
that are COPCs based solely on industrial use of the site.

Site 28 is located in an area of the facility that is expected to be used recreationally (e.g., for
bird watching) but not residentially. Navy policy, however, requires the evaluation of a
hypothetical conservative scenario of future residential use. Therefore, the exposure
scenarios that will be evaluated in the Site 28 HHRA are exposure to:

•  Soil by the industrial worker, adult or adolescent trespasser, adult or child recreational
user, adult or child resident, and construction worker through inhalation of fugitive
dust, incidental ingestion, and dermal contact while at the site

•  Groundwater by the residential adult through ingestion of the water and inhalation of
volatiles while showering

•  Groundwater by the residential child through ingestion of the water and dermal contact
while bathing

•  Groundwater by the construction worker through inhalation of volatiles from an open
excavation and incidental ingestion of, and dermal contact with, groundwater during
excavation activities

•  Surface water by the recreational adult or child through incidental ingestion and dermal
contact while wading in the drainage swale or Mattawoman Creek

•  Sediment by the recreational adult or child through incidental ingestion and dermal
contact while wading in the drainage swale or Mattawoman Creek

The analytical results from the soil from Zone A and Zone B will be evaluated to determine
if they represent two distinct areas. If the data vary, the two zones will be evaluated in the
HHRA as two separate source areas. If the data are similar in concentrations of constituents
detected, however, the two zones will be evaluated as a single area in the human health
evaluation.

The Exposure Point Concentrations (EPCs) for groundwater for the future scenario will be
determined using data from only the most contaminated wells. This will include the
evaluation of the groundwater data to determine if there is an identifiable groundwater
plume or multiple plumes. The groundwater data from the plume(s) will be conservatively
used for determining the EPC for the residential scenario.
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3.5 Ecological Risk Assessment
A Screening Ecological Risk Assessment (SERA) (Steps 1 and 2) and the first step of the
Baseline Ecological Risk Assessment (BERA; Step 3A) will be performed for Site 28 in
general accordance with Navy (CNO 1999; NAVFAC 2001) and USEPA (USEPA 1997) ERA
guidance. Surface soil, sediment, surface water, and groundwater will be collected, and the
analytical results will be used to assess if concentrations of site contaminants may pose risk
to the ecosystem.  Further, data generated during the Mattawoman Creek Study  (TTNUS,
2002) deemed relevant to Site 28 will be included in the assessment, as will site specific data
generated during the TIE study (SAIC, 2001). 

This section presents a brief summary of the ecological setting of Site 28 and an overview of
the process that will be incorporated for Steps 1 through 3A of the Site 28 ERA.

Site 28 is located between Benson Road and Mattawoman Creek (Figure 3-1) in an area of
generally declining topography eastward. The site is divided into Zones A and B. Zone A
includes a former zinc recovery furnace location, Artesian Well 14, and a portion of a former
shoreline burning cage. The rest of this former burning area is believed to extend into
Zone B as well. Site 28 includes a mixture of habitats. At the northern end of Zone A, there is
a field with patchy herbaceous vegetation. The substrate is a mosaic of soil, gravel, rocks,
and debris (e.g., metal parts). A series of three runoff gullies are also located in this area of
Zone A. These gullies collect episodic storm water run-off and discharge to adjacent
Mattawoman Creek. A fourth drainage feature collects water via a culvert that runs from
west of the dirt road at Site 28, downgradient to Swale 4. This drainage also receives runoff
from the site, and possibly groundwater discharge. The presence of water during a
November 2001 site reconnaissance by CH2M HILL, during a dry period, and the presence
of obligate wetlands vegetation suggests that water may be permanently present in this
drainage. The drainage discharges to Mattawoman Creek. The remainder of the site (i.e., the
southern portion of Zone A and most of Zone B) is a mixed-hardwood-forested area. The
tree cover in this area is primarily deciduous (e.g., oak, maple, and sweet gum), with a few
conifer species. The shoreline between Site 28 and Mattawoman Creek is tidally influenced.
The shoreline is relatively bare of vegetation and is of sandy to muddy composition. The
water level fluctuates according to tidal conditions.

In Step 1 of the ERA process for Site 28, the screening-level problem formulation will be
conducted. This step will begin by accounting for existing habitats and biota (i.e., potential
receptors) and compiling and reviewing existing data for the nature and extent of
contamination at the site. In this step, a preliminary conceptual model will be developed
that includes a qualitative evaluation of potential sources, fate and transport mechanisms,
mechanisms of toxicity, potential receptors, and exposure pathways. Finally, preliminary
assessment endpoints, measurement endpoints, and risk hypotheses will also be developed
for the selected ecological receptor group.

In Step 2, direct exposure and food chain exposure estimates and risk calculations will be
performed for each receptor group. The exposure estimate will be based on conservative
media concentrations (e.g., maximum concentration, or the maximum detection limit for
undetected chemicals) and conservative exposure parameters (i.e., maximum ingestion rates
and minimum body weights). Risk calculations will result in hazard quotients (HQs). HQs
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will be derived by dividing the maximum chemical concentration in the medium being
evaluated by the corresponding medium-specific screening value, or by dividing the
maximum exposure dose by the corresponding ingestion screening value (i.e., No Observed
Adverse Effect Level). Chemicals with HQs greater than or equal to 1 will be considered
COPCs). The list of Step 2 COPCs will also include detected chemicals that could not be
evaluated due to lack of a medium-specific screening value or appropriate no-observed-
adverse-effect-levels (NOAELs). If any COPCs are identified following Step 2, the risk
assessment process continues into Step 3A. 

In Step 3A, exposure assumptions will be refined and risk estimates, or HQs will be
recalculated for all COPCs from Step 2. Refinements will include the use of central tendency
estimates for media concentrations (i.e., mean concentration, or one half the mean detection
limit for undetected chemicals) and exposure parameters (i.e., ingestion rates a body
weights). If re-calculation with less conservative exposure assumptions supports an
acceptable risk determination (i.e., HQs less than 1), then the site may exit the ecological risk
assessment process following Step 3A (CNO 1999). If recalculation yields an HQ greater
than or equal to 1 for a particular chemical, that chemical may be selected as a chemical of
concern (COC). Risks from potential COCs will be characterized in context of the site setting
and other factors (e.g., frequency of detection, background, toxicological information,
chemical form considerations). If COCs are selected , the ERA process will need to continue
with a revision of the problem formulation (Step 3B) and a baseline ecological risk
assessment work plan.



TCL VOC TCL SVOC TAL Metals pH TOC
Grain Size 

distribution Explosives * Hardness
IS28SS010001 0-6 inches bgs in Zone A x x x x x x x
IS28SS020001 0-6 inches bgs in Zone A x x x x x x x
IS28SS030001 0-6 inches bgs in Zone A x x x x x x x
IS28SS040001 0-6 inches bgs in Zone A x x x x x x x
IS28SS050001 0-6 inches bgs in Zone A x x x x x x x
IS28SS060001 0-6 inches bgs in Zone A x x x x x x x
IS28SS070001 0-6 inches bgs in Zone A x x x x x x x
IS28SS080001 0-6 inches bgs in Zone A x x x x x x x
IS28SS090001 0-6 inches bgs in Zone A x x x x x x x
IS28SS100001 0-6 inches bgs in Zone A x x x x x x x
IS28SS110001 0-6 inches bgs in Zone A x x x x x x x
IS28SS120001 0-6 inches bgs in Zone A x x x x x x x
IS28SS130001 0-6 inches bgs in Zone A x x x x x x x
IS28SS140001 0-6 inches bgs in Zone A x x x x x x x
IS28SS150001 0-6 inches bgs in Zone A x x x x x x x
IS28SS160001 0-6 inches bgs in Zone A x x x x x x x
IS28SS170001 0-6 inches bgs in Zone A x x x x x x x
IS28SS180001 0-6 inches bgs in Zone A x x x x x x x
IS28SS190001 0-6 inches bgs in Zone A x x x x x x x
IS28SS200001 0-6 inches bgs in Zone A x x x x x x x
IS28SS210001 0-6 inches bgs in Zone A x x x x x x x
IS28SS220001 0-6 inches bgs in Zone A x x x x x x x
IS28SS230001 0-6 inches bgs in Zone A x x x x x x x
IS28SS240001 0-6 inches bgs in Zone A x x x x x x x
IS28SS250001 0-6 inches bgs in Zone A x x x x x x x
IS28SS260001 0-6 inches bgs in Zone A x x x x x x x
IS28SS270001 0-6 inches bgs in Zone A x x x x x x x
IS28SS280001 0-6 inches bgs (discretionary sample within Zone A) x x x x x x x
IS28SS290001 0-6 inches bgs (discretionary sample within Zone A) x x x x x x x
IS28SS300001 0-6 inches bgs (background sample for Zone A) x x x x x x x
IS28SS310001 0-6 inches bgs (background sample for Zone A) x x x x x x x
IS28SS320001 0-6 inches bgs in Zone B x x x x x x x
IS28SS330001 0-6 inches bgs in Zone B x x x x x x x
IS28SS340001 0-6 inches bgs in Zone B x x x x x x x
IS28SS350001 0-6 inches bgs in Zone B x x x x x x x
IS28SS360001 0-6 inches bgs in Zone B x x x x x x x
IS28SS370001 0-6 inches bgs in Zone B x x x x x x x
IS28SS380001 0-6 inches bgs in Zone B x x x x x x x
IS28SS390001 0-6 inches bgs in Zone B x x x x x x x
IS28SS400001 0-6 inches bgs (discretionary sample within Zone B) x x x x x x x
IS28SS410001 0-6 inches bgs (discretionary sample within Zone B) x x x x x x x
IS28SS420001 0-6 inches bgs (background sample for Zone B) x x x x x x x
IS28SS430001 0-6 inches bgs (background sample for Zone B) x x x x x x x

Table 3-1
Summary of Sampling Program

Site 28 RI Work Plan

Indian Head, Maryland
IHDIV-NSWC

Analyses

Medium Sample ID Sample Depth/Location
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TCL VOC TCL SVOC TAL Metals pH TOC
Grain Size 

distribution Explosives * Hardness

Table 3-1
Summary of Sampling Program

Site 28 RI Work Plan

Indian Head, Maryland
IHDIV-NSWC

Analyses

Medium Sample ID Sample Depth/Location
IS28SB010103 1-3 feet bgs in Zone A x x x x
IS28SB020103 1-3 feet bgs in Zone A x x x x
IS28SB030103 1-3 feet bgs in Zone A x x x x
IS28SB040103 1-3 feet bgs in Zone A x x x x
IS28SB050103 1-3 feet bgs in Zone A x x x x
IS28SB060103 1-3 feet bgs in Zone A x x x x
IS28SB070103 1-3 feet bgs in Zone A x x x x
IS28SB080103 1-3 feet bgs in Zone A x x x x
IS28SB090103 1-3 feet bgs in Zone A x x x x
IS28SB100103 1-3 feet bgs in Zone A x x x x
IS28SB110103 1-3 feet bgs in Zone A x x x x
IS28SB120103 1-3 feet bgs in Zone A x x x x
IS28SB130103 1-3 feet bgs in Zone A x x x x
IS28SB140103 1-3 feet bgs in Zone A x x x x
IS28SB150103 1-3 feet bgs in Zone A x x x x
IS28SB160103 1-3 feet bgs in Zone A x x x x
IS28SB170103 1-3 feet bgs in Zone A x x x x
IS28SB180103 1-3 feet bgs in Zone A x x x x
IS28SB190103 1-3 feet bgs in Zone A x x x x
IS28SB200103 1-3 feet bgs in Zone A x x x x
IS28SB210103 1-3 feet bgs in Zone A x x x x
IS28SB220103 1-3 feet bgs in Zone A x x x x
IS28SB230103 1-3 feet bgs in Zone A x x x x
IS28SB240103 1-3 feet bgs in Zone A x x x x
IS28SB250103 1-3 feet bgs in Zone A x x x x
IS28SB260103 1-3 feet bgs in Zone A x x x x
IS28SB270103 1-3 feet bgs in Zone A x x x x
IS28SB280103 1-3 feet bgs (discretionary sample within Zone A) x x x x
IS28SB290103 1-3 feet bgs (discretionary sample within Zone A) x x x x
IS28SB300103 1-3 feet bgs (background sample for Zone A) x x x x
IS28SB310103 1-3 feet bgs (background sample for Zone A) x x x x
IS28SB320103 1-3 feet bgs in Zone B x x x x
IS28SB330103 1-3 feet bgs in Zone B x x x x
IS28SB340103 1-3 feet bgs in Zone B x x x x
IS28SB350103 1-3 feet bgs in Zone B x x x x
IS28SB360103 1-3 feet bgs in Zone B x x x x
IS28SB370103 1-3 feet bgs in Zone B x x x x
IS28SB380103 1-3 feet bgs in Zone B x x x x
IS28SB390103 1-3 feet bgs in Zone B x x x x
IS28SB400103 1-3 feet bgs (discretionary sample within Zone B) x x x x
IS28SB410103 1-3 feet bgs (discretionary sample within Zone B) x x x x
IS28SB420103 1-3 feet bgs (background sample for Zone B) x x x x
IS28SB430103 1-3 feet bgs (background sample for Zone B) x x x x
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TCL VOC TCL SVOC TAL Metals pH TOC
Grain Size 

distribution Explosives * Hardness

Table 3-1
Summary of Sampling Program

Site 28 RI Work Plan

Indian Head, Maryland
IHDIV-NSWC

Analyses

Medium Sample ID Sample Depth/Location
IS28SD010000 0-6 inches bgs in swale in Zone A x x x x x x x
IS28SD020000 0-6 inches bgs in swale in Zone A x x x x x x x
IS28SD030000 0-6 inches bgs in swale in Zone A x x x x x x x
IS28SD040000 0-6 inches bgs in Mattawoman Creek x x x x x
IS28SD050000 0-6 inches bgs in Mattawoman Creek x x x x x
IS28SD060000 0-6 inches bgs in Mattawoman Creek x x x x x
IS28SD070000 0-6 inches bgs in Mattawoman Creek x x
IS28SD080000 0-6 inches bgs in Mattawoman Creek x x
IS28SD090000 0-6 inches bgs in Mattawoman Creek x x
IS28SD100000 0-6 inches bgs in Mattawoman Creek x x
IS28SD110000 0-6 inches bgs in Mattawoman Creek x x
IS28SD120000 0-6 inches bgs in Mattawoman Creek x x
IS28SD130000 0-6 inches bgs in Mattawoman Creek x x
IS28SD140000 0-6 inches bgs in Mattawoman Creek x x
IS28SD150000 0-6 inches bgs in Mattawoman Creek x x
IS28SD160000 0-6 inches bgs in Mattawoman Creek x x
IS28SD170000 0-6 inches bgs in Mattawoman Creek x x
IS28SD180000 0-6 inches bgs in Mattawoman Creek x x
IS28SD040001 6-12 inches bgs in Mattawoman Creek x x x
IS28SD050001 6-12 inches bgs in Mattawoman Creek x x x
IS28SD060001 6-12 inches bgs in Mattawoman Creek x x x
IS28SD070001 6-12 inches bgs in Mattawoman Creek x
IS28SD080001 6-12 inches bgs in Mattawoman Creek x
IS28SD090001 6-12 inches bgs in Mattawoman Creek x
IS28SD100001 6-12 inches bgs in Mattawoman Creek x
IS28SD110001 6-12 inches bgs in Mattawoman Creek x
IS28SD120001 6-12 inches bgs in Mattawoman Creek x
IS28SD130001 6-12 inches bgs in Mattawoman Creek x
IS28SD140001 6-12 inches bgs in Mattawoman Creek x
IS28SD150001 6-12 inches bgs in Mattawoman Creek x
IS28SD160001 6-12 inches bgs in Mattawoman Creek x
IS28SD170001 6-12 inches bgs in Mattawoman Creek x
IS28SD180001 6-12 inches bgs in Mattawoman Creek x
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TCL VOC TCL SVOC TAL Metals pH TOC
Grain Size 

distribution Explosives * Hardness

Table 3-1
Summary of Sampling Program

Site 28 RI Work Plan

Indian Head, Maryland
IHDIV-NSWC

Analyses

Medium Sample ID Sample Depth/Location
IS28GW01MMYY Just below water table in Zone A x x x x
IS28GW02MMYY Just below water table in Zone A x x x x
IS28GW03MMYY Just below water table in Zone A x x x x
IS28GW04MMYY Just below water table in Zone A x x x x
IS28GW05MMYY Just below water table in Zone A x x x x
IS28GW06MMYY Just below water table in Zone A x x x x
IS28GW07MMYY Just below water table in Zone A x x x x
IS28GW08MMYY Just below water table in Zone A x x x x
IS28GW09MMYY Just below water table in Zone A x x x x
IS28GW10MMYY Just below water table in Zone A x x x x
IS28GW11MMYY Just below water table in Zone A x x x x
IS28GW12MMYY Just below water table in Zone A x x x x
IS28GW13MMYY Just below water table (background sample for Zone A) x x x x
IS28GW14MMYY Just below water table (background sample for Zone A) x x x x

IS28MW01MMYY Monitoring Well IS28MW01 x x x x x x x x

IS28MW02MMYY Monitoring Well IS28MW02 x x x x x x x x

IS28MW03MMYY Monitoring Well IS28MW03 x x x x x x x x

IS28MW04MMYY Monitoring Well IS28MW04 x x x x x x x x
IS28SW01MMYY Swale in Zone A x x x x x x x x
IS28SW02MMYY Swale in Zone A x x x x x x x x
IS28SW03MMYY Swale in Zone A x x x x x x x x

Notes
MMYY = Two digit month and two digit year when sampled

Field Parameters for surface water using Horiba U-22 water quality meter:  pH, specific conductivity, oxidation/reduction potential, dissolved oxygen, and temperature
* Explosives include PETN, perchlorate, nitroguanidine, and nitroglycerin
** Six of the samples (3 locations, 2 depths) will be analyzed for TAL Metals, TCL SVOCs, Explosives, TOC, and Grain Size.  (locations will be determined during sampling based on visual observation of areas of greatest deposition)
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Analytical methods for surface water and groundwater:  TCL VOCs (OLM04), TCL SVOCs (OLM04), TAL Total and Dissolved Inorganics (ILM04), Total and Dissolved TOC (SW-846 9060 ), 
Analytical methods for surface soil, subsurface soil, and sediments:  TCL VOCs (OLM04), TCL SVOCs (OLM04), TAL Inorganics (ILM04), pH (SW-846 9045C), TOC (SW-846 9060), and Grain 
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Media Analysis
Containers 
Per Sample Container Type Preservation Holding Times

TCL VOCs 3 Soil: 2x5-gram + 1x25-gram Encore™ 
Sampling receptacle

4 degrees C 48 hours

TCL SVOCs 1 8-oz bottle, Teflon cap 4 degrees C 7 days to extraction; 40 days 
from extraction to analysis

Grain size 1 16-oz bottle, Teflon cap 4 degrees C 28 days
Explosives* 2 1-liter amber glass jars, Teflon cap 4 degrees C 7 days
Perchlorate 1 4-oz glass jar, Teflon cap 4 degrees C 7 days
TOC 1 8-oz bottle, Teflon cap 4 degrees C 28 days
TAL Inorganics 1 4-oz bottle, Teflon cap 4 degrees C 6 months
TCL VOCs 1 Soil: 2x5-gram + 1x25-gram Encore™ 

Sampling receptacle
4 degrees C 48 hours

TCL SVOCs 1 8-oz bottle, Teflon cap 4 degrees C 7 days to extraction; 40 days 
from extraction to analysis

Explosives* 2 1-liter amber glass jars, Teflon cap 4 degrees C 7 days
Perchlorate 1 4-oz glass jar, Teflon cap 4 degrees C 7 days
TAL Inorganics 1 4-oz bottle, Teflon cap 4 degrees C 6 months
TCL VOCs 1 4-oz bottle, Teflon cap 4 degrees C 48 hours
Grain size 1 16-oz bottle, Teflon cap 4 degrees C 28 days
TOC 1 8-oz bottle, Teflon cap 4 degrees C 28 days
Explosives* 2 1-liter amber glass jars, Teflon cap 4 degrees C 7 days
Perchlorate 1 4-oz glass jar, Teflon cap 4 degrees C 7 days
TCL SVOCs 1 8-oz bottle, Teflon cap 4 degrees C 7 days to extraction; 40 days 

from extraction to analysis

TAL Inorganics 1 4-oz bottle, Teflon cap 4 degrees C 6 months
TCL VOCs 3 40-ml vial HCl to pH less than 

or equal to 2; 4 
degrees C

14 days

TCL SVOCs 2 1-liter amber glass jars, Teflon cap 4 degrees C 7 days to extract; 40 days to 
analysis

Explosives* 2 1-liter amber glass jars, Teflon cap 4 degrees C 7 days
Perchlorate 1 4-oz glass jar, Teflon cap 4 degrees C 7 days
Dissolved TAL Inorganics 1 1-liter polyethylene bottle HNO3 to pH less 

than or equal to 2; 4 
degrees C

6 months

TCL VOCs 3 40-ml vial HCl to pH less than 
or equal to 2; 4 
degrees C

14 days

TCL SVOCs 2 1-liter amber glass jars, Teflon cap 4 degrees C 7 days to extract; 40 days to 
analysis

Total TAL Inorganics 1 1-liter polyethylene bottle HNO3 to pH less 
than or equal to 2; 4 
degrees C

6 months

Dissolved TAL Inorganics 1 1-liter polyethylene bottle HNO3 to pH less 
than or equal to 2; 4 
degrees C

6 months

Explosives* 2 1-liter amber glass jars, Teflon cap 4 degrees C 7 days
Perchlorate 1 4-oz glass jar, Teflon cap 4 degrees C 7 days
Dissolved TOC 1 500-ml polyethylene bottle HCl to pH less than 

or equal to 2; 4 
degrees C

28 days

Hardness 1 250-ml HDPE HNO3 to pH less 
than or equal to 2; 4 
degrees C

6 months

*Explosives include Nitroglycerin, Nitroguanidine, and PETN

Table 3-2
Bottleware, Preservation, and Holding Time Requirements

Indian Head, Maryland
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Site 28 RI Work Plan
IHDIV-NSWC
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EXECUTIVE SUMMARY 

This Site Management Plan (SMP) was updated by Engineering Field Activity Chesapeake to present the 

activities that were conducted and those that are planned for sites at the Indian Head Division, Naval 

Surface Warfare Center (IHDIV-NSWC).  This SMP addresses 48 Installation Restoration (IR) sites and 

15 Areas of Concern (AOCs) on the Main Area of IHDIV-NSWC, and 17 IR sites and 13 AOCs at the 

Stump Neck Annex.  Previous SMPs for IHDIV-NSWC did not include the Stump Neck Annex because 

the Annex was being addressed by a separate program under a Resource Conservation and Recovery 

Act (RCRA) Corrective Action Permit.  However, upon finalization of the Federal Facilities Agreement 

(FFA) between the Department of the Navy and United States Environmental Protection Agency (EPA) 

the RCRA sites at the Stump Neck Annex were included under the Comprehensive Environmental 

Response, Compensation and Liability act of 1980 (CERCLA) program of the Main Area. 

 

The schedules in this SMP were prepared to include the traditional steps for addressing contaminated 

sites under CERCLA.  Existing documentation published in connection with past investigations and 

studies were used to describe completed activities and recommendations for future work.  This SMP 

should be considered a “living document” because the information and schedules that are provided will be 

updated periodically as the work progresses at each site and more definitive information becomes 

available. 

 

As a result of previous investigations and recommendations for sites within the Main Area of IHDIV-

NSWC, 25 of the 48 IR sites have been included in the category of Remedial Investigation/Feasibility 

Study (RI/FS).  Twenty of these sites are currently undergoing the RI/FS process, and four (Sites 43, 46, 

48, and 56) are scheduled for future RI/FS work.  One site (Site 28) continues in the RI/FS process and 

has been included in the Munitions Response Program.  Twenty IR sites within the Main Area fall under 

the Site Screening Process (SSP), three of which (Sites 10, 22, and 29) are included in the MRP. In 

addition, two sites (Sites 12 and 41) are in the Remedial Action phase. Lastly, a final remedy has been 

completed for Site 44 and no further action is required. As indicated above, the Main Area also includes 

15 AOCs.  These AOCs have undergone a desktop audit.  As a result of the desktop audit, two of the 

sites will be incorporated into ongoing Remedial Investigations (RIs).  A third site will be subjected to its 

own remedial investigation.  One of the AOC sites will be designated as a new IR site, and the remaining 

11 sites are expected to be closed with a No Action decision document.  

 

As a result of previous investigations and recommendations for the sites within the Stump Neck Annex, all 

of the 17 IR sites have been included in the category of SSP.  6 of these sites are included in the 

Munitions Response Program. Two sites (Sites 36 and 37) are recommended to move into the RI/FS 

process and no further action has been recommended for the remaining 2 sites (Sites 32 and 34).   The 
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Stump Neck Annex also includes 13 AOCs.  During a desktop audit, these AOCs were categorized to 

either remain AOCs (3 sites), remain RCRA facilities (1 site), be closed with a No Further Action decision 

document (5 sites), or undergo an RI (2 sites) or an SSP (2 sites).  Furthermore, 2 of the AOCs are 

included in the Munitions Response Program.   

 

With the finalization of the FFA, these areas are addressed under the CERCLA Program, and the SMP 

provides the schedules for these areas. 
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1.0  INTRODUCTION 

This Site Management Plan (SMP) for the Indian Head Division Naval Surface Warfare Center 

(IHDIV-NSWC), Indian Head, Maryland, was prepared by Engineering Field Activity Chesapeake.  The 

purpose of this SMP is to provide site-specific background information, present the activities that are 

currently being conducted or are planned at IHDIV-NSWC during Fiscal Years 2003 through 2005, and 

project the long-term progress of the Comprehensive Environmental Response, Compensation and 

Liability Act of 1980 (CERCLA) program at the IHDIV-NSWC in accordance with the Department of Navy 

Installation Restoration (IR) Program. 

 

1.1 DESCRIPTION OF THE INSTALLATION 

IHDIV-NSWC, formerly called the Naval Ordnance Station (NOS), the Naval Propellant Plant, the Naval 

Powder Factory, and the Naval Proving Grounds, is located in Charles County, Maryland, 30 miles south 

of Washington, D.C.  The site is positioned along the Potomac River at the confluence of Mattawoman 

Creek, as shown on Figure 1-1.  The site comprises of about 3,500 acres.  The Main Area, on the 

Cornwallis Neck Peninsula, is approximately 2,500 acres.  The Stump Neck Annex is approximately 

1,000 acres and is separated from the Main Area by Mattawoman Creek.  IHDIV-NSWC has been active 

since 1890 and assumed its current name in 1992. 

 

IHDIV-NSWC operations are primarily located on the Main Area.  The principal mission on the Main Area 

of the Station is to 

 

?? Provide services in energetics for all warfare centers through engineering, fleet and operational 

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

 

?? Provide research, development, testing, and evaluation of energetic materials, ordnance devices and 

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

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

 

?? Provide support to all warfare centers, military departments, and the ordnance industry for special 

weapons, explosive safety, and ordnance environmental issues. 

 

The Stump Neck Annex of IHDIV-NSWC is primarily occupied by tenant commands.  Until recently, the 

Stump Neck Annex was occupied by two tenant commands, the Naval School Explosive Ordnance 

Disposal (NAVSCOLEOD) and the Naval Explosive Ordnance Disposal Technology Division 

(NAVEODTECHDIV).  The mission of NAVSCOLEOD was the training of active military personnel in 
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performing explosive ordnance disposal (EOD) operations.  In 1998, most operations at NAVSCOLEOD 

were relocated to Pensacola, Florida.  Currently, NAVEODTECHDIV is the primary tenant command at 

the Stump Neck Annex.  The mission of NAVEODTECHDIV is as follows:  

 

?? Provide EOD technology and logistics management. 

 

?? Develop war-essential elements of intelligence, equipment, and procedures to counter munitions, 

both United States and foreign, as required to support Department of Defense (DOD) components 

and the peacetime security needs of other agencies. 

 

1.2 ENVIRONMENTAL HISTORY 

Environmental studies at IHDIV-NSWC and all other Naval facilities are conducted under the DOD IR 

Program.  The IR Program was authorized by the Chief of Naval Operations under Instruction, 

OPNAVINST 5090.1, dated May 2, 1983.  Funding to pay for these environmental studies is allocated for 

DOD sites under the Environmental Restoration, Navy Account. 

 

The IR Program parallels CERCLA (see Figure 1-2).  Under CERCLA, abandoned waste sites that 

potentially contained hazardous constituents undergo several phases of environmental study that would 

ultimately determine the need for a remedy and, if necessary, the selection and implementation of the 

remedy for the site.  The phases of investigation include the Preliminary Assessment/Site Inspection 

(PA/SI), Remedial Investigation/Feasibility Study (RI/FS), Record of Decision (ROD), and Remedial 

Design/Remedial Action (RD/RA).  CERCLA also provides for removal actions if a site poses an 

immediate threat to human health or the environment.   

 

The IHDIV-NSWC IR Program includes a total list of 65 sites.  Sites numbered 1 through 29 and 

39 through 57 are located on the Main Area of the facility.  Sites numbered 30 through 38 and 

58 through 65 are located on the Stump Neck Annex (see Figure 1-1). 

 

Between 1990 and 2001, the sites at the Stump Neck Annex were managed under a Resource 

Conservation and Recovery Act (RCRA) Corrective Action Permit that provided for a process similar to 

CERCLA for site investigation and remediation.  However, in 1998 the United States Environmental 

Protection Agency (EPA) Region III made the determination that the Stump Neck Annex was included 

under the National Priorities Listing of IHDIV-NSWC.  As a result of the finalization of the Federal 

Facilities Agreement (FFA) between the Department of the Navy and EPA, the RCRA sites at the Stump 

Neck Annex are now included under the CERCLA program of the Main Area.  Section 1.2.1 below 

describes the environmental history of the IR Program at the main area of the facility.  Section 1.2.2 
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describes the environmental history of the Stump Neck Annex sites.  Table 1-1 provides a list of all of the 

IR sites and Areas of Concern (AOCs) at the Main Area and the Stump Neck Annex.  

 

1.2.1 IHDIV-NSWC MAIN AREA 

Initial Assessment Study (IAS) (Sites 1-29) 

The first IR Program objective is the collection and evaluation of data and historical evidence of 

hazardous constituents that might have contaminated the facility or that pose an imminent health hazard 

on or off the facility.  The Navy completed an IAS of IHDIV-NSWC in May 1983 (NEESA, 1983).  The IAS 

is equivalent to the Preliminary Assessment (PA) in the CERCLA process.  The IAS examined a total of 

38 potentially contaminated sites.  Sites numbered 1 through 29 are located on the Main Area of the 

facility.  Sites numbered 30 through 38 are located on the Stump Neck Annex.  The 29 identified Main 

Area sites are listed below.  Stump Neck Sites 30 through 38 are discussed in Section 1.2.2. 

 

Site 1 Thorium Spill 

Site 2  Waste Crankcase Oil applied to Torrense Road 

Site 3 Nitroglycerin Explosion, Nitration Building Area 

Site 4  Lloyd Road Oil Spill 

Site 5 X-ray Building, Building 731 

Site 6 Radiographic Facility, Building 1349 

Site 7  HMX Spill, Slurry Mix Building 

Site 8  Mercury Deposits, Building 766 

Site 9  Patterson Avenue, Oil Spill 

Site 10  Single-Base Propellant Grains Spill Area 

Site 11  Caffee Road Landfill 

Site 12  Town Gut Landfill 

Site 13  Paint Solvents Disposal Area 

Site 14 Waste Acid Disposal Pit 

Site 15  Mercury Deposits in Manhole, Fluorine Lab 

Site 16  Laboratory Chemical Disposal 

Site 17  Disposed Metal Parts along Shoreline 

Site 18  Hog Island 

Site 19  Catch Basins at Chip Collection Houses 

Site 20  Single Base Powder Facilities 

Site 21  Bronson Road Landfill 

Site 22  NG Slums Burning Site 

Site 23  Hydraulic Oil Discharges from Extrusion Plant 
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Site 24  Abandoned Drain Lines 

Site 25  Hypo Discharges from X-Ray Building No. 2 

Site 26  Thermal Destructor 2 

Site 27  Thermal Destructor 1 

Site 28  Original Burning Ground 

Site 29  The Valley 

 

Of the 38 sites, the IAS recommended further study at Sites 5, 8, and 12 based on the available historical 

information.  Because historical operations at Sites 6 and 25 were similar to those at Site 5, the IAS also 

recommended additional study at these two sites if further investigation of Site 5 indicated a problem. 

 

The Navy completed a Confirmation Study at IHDIV-NSWC in September 1985.  The Confirmation Study 

was designed to evaluate the presence or absence of contamination at Sites 5, 8, and 12.  The results of 

the study are documented in the Naval Assessment for the Control of Industrial Pollutants (NACIP) 

Confirmation Study, Naval Ordnance Station, Indian Head, MD.  Sites 5 and 8 were determined to have 

extensive levels of silver and mercury, respectively.  Contamination in the pond adjacent to Site 12, 

however, was not found to be attributable to the landfill and is suspected to be the result of contamination 

from farther upstream.   

 

The Navy completed removal actions at Sites 5 and 8 and continued investigations at Site 12.  The 

removal actions involved the excavation of contaminated soils to prevent further transport and migration 

of the contamination, and risk to ecologically sensitive receptors.  At Site 5, the Navy removed silver-

contaminated soil from one swale on the site in 1992 and additional contaminated soil from another swale 

on the site in 1995.  The soils from the first excavation were encapsulated and placed in the base of a 

large earthen explosion barrier expansion (the soils represent less than 4 percent of the total volume of 

the expansion).  The soils from the second excavation were used to reclaim a gravel borrow pit on the 

Stump Neck Annex at IHDIV-NSWC.  At Site 8, the Navy removed mercury-contaminated soil in 1984 and 

1995.  The soils removed in 1984 were disposed off-site, and soils removed in 1995 were disposed by 

encapsulating them in the earthen berm of Building 606 and covering them with a 1-foot thick layer of 

clay. 

 

The Navy conducted a five-year biomonitoring program, which demonstrated that contamination is not 

migrating from the landfill to the adjacent pond.  A Remedial Investigation (RI) was completed in 1999.  

The RI recommended the preparation of a Feasibility Study (FS) to evaluate methods for mitigating 

environmental risks and to address regulatory concerns connected with landfill closure requirements.  An 

FS for Site 12 was completed in January 2001.  Subsequently, a Proposed Plan and fact sheet were 

published for the installation of a 2-foot thick soil cover over the Town Gut Landfill, and a public meeting 
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was held on January 23, 2001.  The final design for the remediation of Site 12 was completed in February 

2002 and construction began in September 2002. 

 

In 1996, after further review of the original 29 IAS sites of the Main Area, the Navy, EPA and Maryland 

Department of the Environment (MDE) decided to subject Sites 6, 11, 13, 15, 16, 17, 21 and 25 to RIs 

because of the potentially higher risks associated with these sites.  RIs for all of those sites except Site   

13 are currently ongoing.  An RI is also being conducted for Sites 8 and 28.  Site 28 has also been 

included in the Munitions Response Program. No further action has been recommended for Sites 5, 13, 

and 14.  The remainder of the original 29 IAS sites will enter the Site Screening Process (SSP), which will 

provide for a second evaluation, potentially including some additional sampling, to confirm the presence 

or absence of contamination at the sites and the need for further action.  Three of these sites (Sites 10, 

22, and 29) have been included in the MRP. 

 

Supplemental Preliminary Assessment (PA) (Sites 39 –55) 

The Navy completed a Supplemental PA Report for IHDIV-NSWC in January 1992.  The PA was an 

addendum to the IAS and examined an additional 17 sites located on the Main Area.  The 17 additional 

sites are listed below.  All but Sites 51 and 52 were recommended for further action (i.e., additional 

investigation, contaminant removal, etc.). 

 

Site 39  Silver Release to Sediments 

Site 40  Palladium Catalyst in Sediment 

Site 41 Scrap Yard 

Site 42  Olsen Road Landfill 

Site 43  Toluene Disposal 

Site 44  Soak-Out Area 

Site 45  Abandoned Drums 

Site 46  Cadmium Sandblast Grit 

Site 47  Mercuric Nitrate Disposal Area 

Site 48  NG Plant Disposal Area 

Site 49  Chemical Disposal Pit 

Site 50  Building 103 Crawl Space 

Site 51  Building 101 Dry Well 

Site 52  Building 102 Dry Well 

Site 53  Mercury Contamination of the Sewage System 

Site 54 Building 101 

Site 55  Building 102 
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As a follow-up to the Supplemental PA, the Navy conducted a Site Investigation (SI) on Sites 39 

through 50 and Sites 53 through 55 in two phases.  SI Phase I focused on Site 42, Olsen Road Landfill 

and SI Phase II focused on the remainder of the sites.  Based on the results of the SI, all the sites were 

recommended for further study to determine the nature and extent of contamination and to identify the 

appropriate remedial action. 

 

The Navy completed work plans for the RI of these sites in 1997.  RI Reports for Sites 41, 42 and 44 were 

completed in 1999.  At Site 41, the RI recommended an FS to evaluate methods for mitigating human 

health and environmental risks posed by the contaminated surface soil at the site.  The FS for Site 41 

was completed in January 2001.  Subsequently, a Proposed Plan and fact sheet were published for 

removing contaminated soil and removing polychlorinated biphenyl (PCB) contamination from the surface 

of the concrete slab within the Scrap Yard (Site 41), and a public meeting was held on February 20, 2001.  

The final design for the remediation of Site 41 was completed in mid-2002 and construction began in 

November 2002.  At Site 42, the RI recommended an FS to evaluate methods to address regulatory 

concerns connected with landfill closure requirements.  Additional field investigations were conducted 

during January and February 2002 to better define the extent of the landfill and to assess the possibility 

that groundwater contamination may have migrated downgradient from the landfill. Consequently, the FS 

was completed in June 2002. The RI for Site 44 recommended no further action, and no FS was 

prepared.  Following the final RI for Site 44, a Proposed Plan and fact sheet for no action were published, 

and a public meeting was held on February 20, 2001.  The No Further Action ROD for Site 44 was signed 

and completed in September 2002.  RODs for Sites 12 and 41have been prepared and are under review 

by the Navy and regulatory agencies.  At Site 49, the chemical disposal pit was removed in May 2001 and 

no further action is expected. 

 

Site screening investigations were conducted at Sites 51 and 52 during January and February 2002.  RIs 

continue for the remainder of the 1992 PA sites.   

 

Additional Sites (56- 57) 

Since the 1992 PA, two additional sites have been discovered on the Main Area of IHDIV-NSWC.   

 

Site 56 IW-87 Lead Outfall 

Site 57 Building 292 TCE Contamination 

 

Based on site sampling, the Navy performed Engineering Evaluations/Cost Analyses (EE/CAs) in 1994 

and 1997 respectively to evaluate the removal action options at Site 56 and Site 57.  The Navy conducted 

a removal action at Site 56 in 1996 that involved the removal of lead-contaminated sediments at IW–87 

and from approximately 750 feet of outfall pipe.  These soils were properly disposed off-site.  The pipe 
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was then relined to prevent potential lead-contaminated shallow groundwater from infiltrating the pipe, 

which could deposit lead downgradient of the site.  In 1998, the Navy completed a removal action at Site 

57 to address infiltration of trichloroethene (TCE) contaminated groundwater into a storm sewer leading to 

outfall IW-80.  Approximately 700 feet of storm sewer were lined to inhibit the accelerated migration of 

TCE.  The Navy completed the RI at Site 57 in July 2000.  During August 2001, a field investigation was 

conducted at Site 57 to collect field data to aid in the evaluation of remedial alternatives during the 

preparation of an FS.  Preparation of the FS is ongoing at this writing and various pilot studies for the 

treatment of TCE are being considered.  In May 2003, an HRC (hydrogen-releasing compound) pilot 

study was performed at the site.  Previously, a pilot-scale soil vapor extraction (SVE) study was 

conducted in 1997 to determine if SVE was an appropriate method for removing TCE from the site.  The 

study is mentioned in the RI Report of July 2000 (Section 4.2.3, page 4-5), and states on page 4-6 that 

“Therefore, it was concluded that the subsurface conditions at Site 57, as experienced during this pilot 

study, are not well suited to the application of the SVE technology.”  The results of the study are 

contained in the Findings Report Pilot-Scale Soil Vapor Extraction Study (B&R Environmental, 1997b). 

 

Areas of Concern (AOC) 

In addition to the 48 sites discussed in this section, 15 AOCs in the Main Area are also being evaluated 

under the IR Program.  These AOCs were originally identified as RCRA solid waste management units 

(SWMUs) and they are currently inactive.  These AOCs have undergone a desktop audit, which involves 

a thorough review and evaluation of all existing or easily obtainable documentation on the identified 

areas.  Based on this evaluation, the Navy, EPA Region III, and MDE decided which AOCs should 

proceed to the SSP, and which AOCs will require no action and can be closed out.  A summary of the 

results of the desktop audit appears in Table 1-2. 

 

1.2.2 STUMP NECK ANNEX 

In November 1980, IHDIV-NSWC submitted a RCRA Part A permit application to the EPA for designation 

of specific Stump Neck operations as hazardous waste management facilities with interim status.  On 

October 6, 1981, EPA advised Naval Explosive Ordnance Technology Center (now NAVEODTECHDIV) 

that, pursuant to Section 3005 of RCRA regulations, the application did not demonstrate that the facility 

was required to have a permit under Section 3005 of the Act, and the application was returned.  However, 

the EPA did issue an identification (EPA I.D. No.  MD4170090001) and the state of Maryland 

subsequently issued an interim permit (No. A223A).  

 

The 1983 IAS of 38 sites at IHDIV-NSWC had identified nine sites (Sites 30 through 38).  These nine 

sites are listed below, are addressed as site screening areas and will continue under the SSP.  The SSP 

will provide for a second evaluation, potentially including some additional sampling, to confirm the 
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presence or absence of contamination at the sites and the need for further action.   Sites 30, 31, 33, 35, 

and 38 are currently part of an ongoing site screening field investigation.  Sites 36 and 37 have 

progressed to the RI/FS phase and no further action has been recommended for Sites 32 and 34.  Sites 

30, 31, 35, and 37 have also been included in the Munitions Response Program. 

 

Site 30 Stump Neck Impact Area 

Site 31 Old Demolition Range 

Site 32 Suspected Tool Burial Site 

Site 33 Scrap Metal Pit 

Site 34 Tool Burial Site 

Site 35 Torpedo Burial Site 

Site 36 Closed Landfill 

Site 37 Causeway 

Site 38 Rum Point Landfill 

 

Because the facility was identified as a RCRA operating facility, the 1984 Hazardous and Solid Waste 

Amendments (HSWA) to RCRA authorized EPA to require corrective action for releases of hazardous 

waste or hazardous constituents from SWMUs and other AOCs.  The first phase of the corrective action 

program, as established by EPA, is to conduct a RCRA Facilities Assessment (RFA).  The RFA includes 

a preliminary review (PR) of all available relevant documents, and a visual site inspection (VSI).  The EPA 

Office of RCRA Programs conducted a RCRA SWMU Investigation of the NAVEODTECHDIV at the 

NSWC-IHDIV and issued a final RCRA Facilities Assessment in April 1990.  The RFA identified 24 

SWMUs at the Stump Neck Annex: 

 

SWMU 1 Rum Point Landfill 

SWMU 2 Range 3 Burn Point 

SWMU 3 Chicamuxen Creek's Edge Site A 

SWMU 4 Chicamuxen Creek's Edge Site B 

SWMU 5 Range 6 

SWMU 6 Air Blast Pond 

SWMU 7 Scrap Metal Pit 

SWMU 8 Tool Burial Site 

SWMU 9 Torpedo Burial Site 

SWMU 10 Inactive Disposal Site 

SWMU 11 Suspected Tool Burial Site 

SWMU 12 Waste Oil Storage Site 

SWMU 13 Pink Water Treatment Tank 
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SWMU 14 Photographic Lab Septic Tank System 

SWMU 15 Spent Photographic Solution Storage 

SWMU 16 Thermal Treatment Tank 

SWMU 17 Building 2015 - Chem Lab Accumulation Area 

SWMU 18 Waste Pile 

SWMU 19 Disposal Area No. 1 

SWMU 20 Disposal Area No. 2 

SWMU 21 Drum Storage Area 

SWMU 22 Stump Neck Impact Area 

SWMU 23 Old Demolition Range 

SWMU 24 Causeway 

 

In December 1990, EPA issued a RCRA Permit for Corrective Action (effective January 24, 1991 and 

expiring on January 23, 2001).  Of the 24 SWMUs, the following six SWMUs were required by permit 

conditions to undergo further investigation.  SWMU 1 had previously been designated as Site 38 during 

the IAS.  SWMUs 2 through 6 were assigned IR site numbers 58 through 62. Site 62 has also been 

included in the Munitions Response Program.  The permit required verification investigations (VIs) at 

Sites 38, 60, and 62 and RCRA Facilities Investigations (RFI) at Sites 58, 59, and 61.  Draft reports for 

these investigations were completed in January 1998.  These sites are addressed as site screening 

areas, and information and conclusions from these draft reports will be used in the SSP.  

 

Site 38 SWMU 1 Rum Point Landfill 

Site 58 SWMU 2 Range 3 Burn Point 

Site 59 SWMU 3 Chicamuxen Creek's Edge Site A 

Site 60 SWMU 4 Chicamuxen Creek's Edge Site B 

Site 61 SWMU 5 Range 6 

Site 62 SWMU 6 Air Blast Pond 

 

Pursuant to the requirements of the RCRA Corrective Action Permit, IHDIV-NSWC notified the EPA 

Region III RCRA Programs Branch in 1991 of three additional SWMUs that were not originally identified 

in the RFA but warranted further investigation.  These three sites are listed below.  These SWMUs were 

associated with operations of the Naval School Explosive Ordnance Disposal.  The three “school” sites 

included Sites 63, 64, and 65 (SWMUs 25, 26, and 27), which became inactive with the relocation of the 

school in 1998.  The Navy completed a VI report on the three sites in June 1996.  The Navy will address 

these three sites as site screening areas, and will continue under the SSP.  Sites 63 and 65 have also 

been included in the Munitions Response Program. 
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Site 63 SWMU 25 Area 8 

Site 64 SWMU 26 IED 

Site 65 SWMU 27 IOD 

 

Areas of Concern (AOC) 

In 1991, the Navy discovered a fourth SWMU (SWMU 30), which was associated with a dry well that was 

connected to a laboratory located in Building 2015.  SWMU 30 and 10 of the 24 originally identified 

SWMUs were evaluated under the IR Program as AOCs.  These ten SWMUs are listed below.   

 

SWMU 12 Waste Oil Storage Site SWMU 13 Pink Water Treatment Tank 

SWMU 14 Photographic Lab Septic Tank System,  

SWMU 15 Spent Photographic Solution Storage 

SWMU 16 Thermal Treatment Tank 

SWMU 17 Building 2015 - Chem Lab Accumulation Area 

SWMU 18 Waste Pile 

SWMU 19 Disposal Area No. 1 

SWMU 20 Disposal Area No. 2 

SWMU 21 Drum Storage Area 

SWMU 30  Building 2015 Dry Well 

 

In 1992, IHDIV-NSWC notified EPA of two additional sites at the Stump Neck Annex, which later became 

SWMUs 28 and 29.  Both of these units have been included in the Munitions Response Program. 

 

SWMU 28 Old Skeet and Trap Range 

SWMU 29  Small Arms Range (Pistol Range)  

 

All 12 of the above AOCs were subjected to a desktop audit on November 28, 2001.  The audit involved a 

thorough review of all existing or easily obtainable documentation/information on the identified areas.  A 

total of 13 Stump Neck AOCs were included in the desktop audit. 

 

The FFA officially incorporated the Stump Neck SWMUs from the RCRA Program into the IHDIV-NSWC 

CERCLA Program.  This results from an FFA clause requiring that any cleanups needed for RCRA 

SWMUs due to past releases will be addressed under the FFA and CERCLA, but, otherwise, the SWMUs 

will be handled under RCRA.  At this point, 2 SWMUs at the Stump Neck Annex are being addressed 

within the SSP to evaluate if any action needs to be taken at the sites.  The remaining SWMUs have been 

evaluated under the IR Program as AOCs.  As with the Main Area, these AOCs were subjected to a 

desktop evaluation, which involved a thorough review of all existing or easily obtainable 
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documentation/information on the identified areas.  Based on this evaluation, decisions were made by the 

Project Managers as to which AOCs will proceed to the SSP, and which AOCs will require no action and 

can be closed out.  Table 1-3 provides a summary of the results of the audit. 

 

1.3 PURPOSE OF THE SITE MANAGEMENT PLAN 

The SMP is intended to be a living document.  It serves as a tool to support planning, scheduling, and 

budgeting future activities at sites located on the IHDIV-NSWC.  The SMP will be updated annually, as 

required by the FFA.  

 

In addition to providing a record of the milestones achieved in connection with each site, the SMP 

presents the anticipated milestones for the future work necessary to address the potential adverse 

impacts of contamination at each site. 

 

1.4 FORMAT OF THE SITE MANAGEMENT PLAN 

This SMP document is organized into four sections and three appendices.  Section 1.0 presents a brief 

description of the IHDIV-NSWC, a summary of the facility's overall environmental history, and a 

description of the purpose of this document.  Section 2.0 provides fact sheets for each site and AOC in 

the program.  Each of the fact sheets presents a compilation of historical information and summarized 

data extracted from previously prepared studies and reports.  All the documents supplying information to 

this SMP are listed in the References section located at the end of this document.  Section 3.0 consists of 

2 maps of the IHDIV-NSWC showing the approximate location of each of the sites discussed.  Section 4.0 

provides a schedule of future activities for the sites recommended for further action.  The schedules 

present the sequence of activities anticipated to be necessary for the completion of critical steps in the 

IRP.  Appendices A and B supplement the Site Location Map by presenting figures for each of the sites.  

Appendix A includes sites at the Main Area and Appendix B includes sites at the Stump Neck Annex.  

These figures offer a more detailed view of site locations and features in the immediate vicinity of the 

respective sites.  Appendix C is a separately bound photographic log of photographs collected during a 

visit to the sites by Halliburton NUS personnel during January 1995 and is unchanged from its original 

publication.  This photo log is organized by site number.  Photographs are not currently available for all 

the sites. 
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                       IR SITES
1 Thorium Spill MA Low SSA SSP
2 Waste Crank Case Oil Applied to Torrence Road MA Low SSA SSP
3 Nitroglycerin Explosion, Nitration Building Area MA Low SSA SSP
4 Lloyd Road Oil Spill Sites MA Low SSA SSP
5 X-Ray Building 731 MA Medium SSA NoA
6 Building 1349, Hypo Spill MA High RI/FS RI/FS
7 Building 682, HMX Spill MA Medium SSA SSP
8 Building 766, Mercury Deposits MA High SSA RI/FS
9 Patterson Avenue, Oil Spill MA Low SSA SSP
10 Single-base Propellant Grains Spill MA Low SSA SSP Included in MRP

11 Caffee Road Landfill MA High RI/FS RI/FS Investigate with Main Area 
SWMUs 21 & 38

12 Town Gut Landfill MA High RI/FS RA
13 Paint Solvents Disposal Ground MA High RI/FS NoA
14 Waste Acid Disposal Pit MA High SSA RI/FS
15 Mercury Deposits in Manhole, Fluorine Lab MA High RI/FS RI/FS
16 Laboratory Chemical Disposal MA High RI/FS RI/FS
17 Disposal Metal Parts Along Shoreline MA High RI/FS RI/FS
18 Hog Island MA Low SSA SSP
19 Catch Basins at Chip Collection Houses MA Low SSA SSP
20 Single-base Powder Facilities MA Low SSA SSP
21 Bronson Road Landfill MA High RI/FS RI/FS
22 NG Slums Burning Site MA Low SSA SSP Included in MRP
23 Hydraulic Oil Spill Discharges From Extrusion Plant MA Low SSA SSP
24 Abandoned Drain Lines MA Medium SSA SSP
25 Hypo Discharge X-Ray Building No. 2 MA High RI/FS RI/FS
26 Thermal Destructor 2 MA Low SSA SSP
27 Thermal Destructor 1 MA Low SSA SSP
28 Original Burning Ground MA High Medium SSA RI/FS Included in MRP
29 The Valley MA Low SSA SSP Included in MRP
30 22 Stump Neck Impact Area SN NE SSA SSP Included in MRP
31 23 Old Demolition Range SN NE SSA SSP Included in MRP
32 11 Suspected Tool Burial Site SN NE SSA NoA
33 7 Scrap Metal Pit SN NE SSA SSP
34 8 Tool Burial Site SN NE SSA NoA
35 9 Torpedo Burial Site SN NE SSA SSP Included in MRP
36 10 Closed Landfill SN NE SSA RI/FS
37 24 Causeway SN NE SSA RI/FS Included in MRP
38 1 Rum Point Landfill SN Medium SSA SSP
39 Silver Release to Sediments MA High RI/FS RI/FS
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40 Palladium Catalyst in Sediments MA Low RI/FS RI/FS
41 Scrap Yard MA High RI/FS RA
42 Olsen Road Landfill MA High RI/FS RI/FS
43 Toluene Disposal Site MA Low RI/FS RI/FS
44 Soak Out Area MA Medium RI/FS NoA
45 Abandoned Drums MA Medium RI/FS RI/FS
46 Cadmium Sandblast Grit MA Low RI/FS RI/FS
47 Mercuric Nitrate Disposal Area MA High RI/FS RI/FS
48 Nitroglycerine Plant Disposal Area MA Low RI/FS RI/FS
49 Chemical Disposal Area MA High RI/FS NoA
50 Building 103, Crawl Space MA High RI/FS RI/FS
51 Building 101, Dry Well MA NE SSP
52 Building 102, Dry Well MA NE SSP
53 Mercury Contamination of the Sewage System MA High RI/FS RI/FS
54 Building 101 MA High RI/FS RI/FS
55 Building 102 MA High RI/FS RI/FS
56 IW87 - Lead Contamination MA Low RI/FS RI/FS
57 TCE Building 292 Area MA High RI/FS RI/FS

58 2 Range 3 Burn Point SN High SSA SSP Investigate with Stump Neck 
SWMU 16

59 3 Chicamuxen Creek's Edge Site A SN High SSA SSP
60 4 Chicamuxen Creek's Edge Site B SN Medium SSA SSP
61 5 Range 6 SN Medium SSA SSP
62 6 Air Blast Pond SN Medium SSA SSP Included in MRP
63 25 Area 8 SN Medium SSA SSP Included in MRP
64 26 IED (+SN SWMU 19) SN Medium SSA SSP
65 27 IOD SN Medium SSA SSP Included in MRP

                      AREAS OF CONCERN
6 Used Battery Accumulation Area (Bldg. 766) MA NE AOC NoA
20 Safety Thermal Treatment Point MA NE AOC RI/FS Included in MRP
21 Caffee Road Decontamination Burn Point MA NE AOC RI/FS Investigate with Site 11 
27 Waste Oil Storage Area (Goddard Power Plant) MA Low AOC NoA
38 Caffee Road Waste Oil Storage Area MA Low AOC RI/FS Investigate with Site 11 
69 Temp Accumulation Dumpster for Explosive Scrap MA Low AOC NoA
70 Temp Accum Areas for Drummed Explosive Scrap MA Low AOC NoA
72 Oil/Water Separators MA Low AOC NoA
74 Unlined Overland Drainage Ditches MA Low AOC AOC
4,5 Underground Storage Tanks (Bldg. 290 and 525) MA NE AOC NoA

40-46 Wastewater Collection/Treatment Tanks (Moser Plant) MA Low AOC NoA
47-51 Spent Acid Storage/Treatment Tanks (Moser Plant) MA Low AOC NoA
64-66 Waste Water Storage Tanks (Bldg. 1596) MA Low AOC NoA
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AOC G Sand Blasting Sand Storage Area MA Low AOC NoA
AOC H Drum at Fuel Storage Area MA Low AOC NoA

12 Waste Oil Storage Site SN NE AOC NoA
13 Pink Water Treatment Tank SN NE AOC RCRA
14  Photographic Lab Septic Tank System SN NE AOC AOC
15 Spent Photographic Solution Storage SN NE AOC NoA
16 Thermal Treatment Tank SN NE AOC RI/FS Investigate with Site 58
17 Bldg. 2015 – Chem Lab Accumulation Area SN NE AOC NoA
18 Waste Pile SN NE AOC NoA
19 Disposal Area #1 SN NE AOC RI/FS Investigate with Site 64

20 Disposal Area #2 SN NE AOC SSP Investigate with Stump Neck 
SWMU 28

21 Drum Storage Area SN NE AOC NoA

28 Old Skeet and Trap Range SN NE AOC SSP Investigate with Stump Neck 
SWMU 20   Included in MRP

29 Small Arms Range (Pistol Range) SN NE AOC AOC Included in MRP
30 Bldg. 2015 Dry Well SN NE AOC AOC

AOC =Area of Concern
IR =Installation Restoration
MRP =Munitions Response Program
NE =Not Evaluated
NoA =No Action
RCRA =Resource Conversation and Recovery Act
RI/FS =Remedial Investigation/Feasibility Study
SSA =Site Screening Assessment
SSI =Site Screening Investigation
SSP =Site Screening Process
RA =Remedial Action



TABLE 1-2 
 

SUMMARY OF DESKTOP AUDIT 
MAIN AREA AREAS OF CONCERN (AOCs) 

INDIAN HEAD DIVISION, NAVAL SURFACE WARFARE CENTER 
INDIAN HEAD, MARYLAND 

 
AOC 

 
NAME DECISION 

Main Area SWMUs 4 and 5 Underground Storage Tanks 
(Buildings 290/525) 

No action required 

Main Area SWMU 6 Used Battery Accumulation 
Area (Building 290) 

No action required 

Main Area SWMU 27 Waste Oil Storage Area 
(Goddard Power) 

No action required 

Main Area SWMU 38 Caffee Road Waste Oil 
Storage Area 

Investigate with Site 11 
remedial investigation 

Main Area SWMUs 40 – 46 Wastewater 
Collection/Treatment Tanks 

No action required 

Main Area SWMUs 47 –51 Spent Acid Storage/Treatment 
Tanks 

No action required 

Main Area SWMUs 64 – 66 Wastewater Storage Tanks 
(Building 1596) 

No action required 

Main Area SWMU 69 Temporary Dumpster for 
Explosive Scrap 

No action required 

Main Area SWMU 70 Temporary Areas for 
Drummed Explosive Scrap 

No action required 

Main Area SWMU 72 Oil/Water Separators No action required 
Main Area SWMU 74 Unlined Overland Drainage 

Ditches 
Retain as an AOC pending 
further investigation 

Main Area AOC G Sand-Blasting Sand Storage 
Area 

No action required 

Main Area AOC H Drum at Fuel Storage Area No action required 
Main Area SWMU 20 Safety Thermal Treatment 

Point 
Conduct a remedial 
investigation 

Main Area SWMU 21 Caffee Road Decontamination 
Burn Point 

Investigate with Site 11 
remedial investigation 

 



TABLE 1-3 
 

SUMMARY OF DESKTOP AUDIT 
STUMP NECK ANNEX AREAS OF CONCERN (AOCs) 

INDIAN HEAD DIVISION, NAVAL SURFACE WARFARE CENTER 
INDIAN HEAD, MARYLAND 

 
AOC 

 
NAME 

 
DECISION 

Stump Neck SWMU 12 Waste Oil Storage Site No action required 
Stump Neck SWMU 13 Pink Water Treatment Tank Manage under the RCRA 

program 
Stump Neck SWMU 14 Photographic Lab Septic 

System 
Retain as an AOC pending 
further investigation 

Stump Neck SWMU 15 Spent Photographic Solution 
Storage 

No action required 

Stump Neck SWMU 16 Thermal Treatment Tank Investigate with Site 58 
remedial investigation 

Stump Neck SWMU 17 Building 2015 – Chemical Lab 
Accumulation Area 

No action required 

Stump Neck SWMU 18 Waste Pile No action required 
Stump Neck SWMU 19 Disposal Area No. 1 Investigate with Site 64 

remedial investigation 
Stump Neck SWMU 20 Disposal Area No. 2 Investigate with Stump Neck 

SWMU 28 
Stump Neck SWMU 21 Drum Storage Area No action required 
Stump Neck SWMU 28 Old Skeet and Trap Range Investigate with the site 

screening process 
Stump Neck SWMU 29 Small Arms Range 

(Pistol Range) 
Retain as an AOC pending 
further investigation 

Stump Neck SWMU 30 Building 2015 Dry Well Retain as an AOC pending 
further investigation 
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2.0 SITE DESCRIPTIONS 

Section 2.0 contains a series of fact sheets addressing each site’s history, current conditions, recent 

investigative activity, and recommended future action.  Section 2.0 contains limited historical information 

representing a compilation of historical documents.  References from which the fact sheets were developed 

are listed in the bibliography at the end of this SMP. 

 

Section 2.1 contains descriptions of the IR sites and AOCs located on the Main Area of IHDIV-NSWC.  

Section 2.2 contains descriptions of the IR sites and AOCs located at the Stump Neck Annex. 
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2.1 SITE DESCRIPTIONS – MAIN AREA 

This section includes the fact sheets for the Main Area IR sites and AOCs. 
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THORIUM SPILL  
 

(OLD MAP GRID C27) 
IR Site 1 

Fact Sheet 
 
 
1. Contamination: 

 
 Thorium.  
 
2. Location: 
 
 Special Weapons Disposal Building (Building 900). 
 
3. From: 

 
 Potential thorium contamination from ordnance training session near Building 900. 
 
4. When: 

 
 Date of training session is unknown. 
 
5. Generated By: 

 
 Thorium items were used for ordnance training on the ground near Building 900. If these items were 

not completely removed after the training session, then these items may have contaminated  the 
ground near Building 900.  

 
6. Amount: 

 
 Unknown. 
 
7. Work Completed: 

 
The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the Control 
of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a thorough survey and Confirmation Study be conducted prior 
to any excavation or change in land use. 

 
8. Current Status: 

 
Awaiting Initiation of Site Screening Process. 
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WASTE CRANK CASE OIL APPLIED TO TORRENCE ROAD 

(OLD MAP GRID E17) 
IR Site 2 

Fact Sheet 

 
 
1. Contamination: 

 
Waste oil. 

 
2. Location: 

 
Torrence Road behind Building 290 (Public Works Department maintenance garage). 

 
3. From: 

 
 Waste oil from Transportation Branch buildings was reportedly applied to unpaved roads for dust 

control. 
 
4. When: 

 
Prior to 1965. 

 
5. Generated By: 

 
Waste oils from the Transportation Branch buildings consisted of crankcase, hydraulic, transmission, 
and motor oils. 

 
6. Amount: 

 
The Transportation Branch buildings generated approximately 7,700 gallons annually. 

 
7. Work Completed: 

 
The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the Control 
of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be conducted for Site 2. 

 
8. Current Status: 

 
Awaiting Initiation of Site Screening Process. 
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NITROGLYCERIN EXPLOSION , NITRATION BUILDING AREA 

(OLD MAP GRID E17)  
IR Site 3 

Fact Sheet 
 
 
1. Contamination: 

 
Residual nitroglycerin. 

 
2. Location: 

 
Vicinity of Nitration Building, Building 1543. 

 
3. From: 

 
 Explosion in former Nitration Building, Building 675. 
 
4. When: 

 
1971. 

 
5. Generated By: 

 
Explosion in former Nitration Building. 

 
6. Amount: 

 
Unknown 

 
7. Work Completed: 

 
The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the Control 
of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be conducted for Site 3. 

 
8. Current Status: 

 
Awaiting Initiation of Site Screening Process. 
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LLOYD ROAD OIL SPILL SITES  
 

(OLD MAP GRID E37)  
IR Site 4 

Fact Sheet 
 
 
1. Contamination: 

 
Waste Oil. 

 
2. Location: 

 
On Lloyd Road near the Public Works Department Maintenance garage area, Building 290. 

 
3. From: 

 
 Waste oil spilled from a dumpster that was used to store waste petroleum. 
 
4. When: 

 
Prior to 1981. 

 
5. Generated By: 

 
Waste oil from the Public Works maintenance operations was deposited in a dumpster.  Waste oil 
consisted of fuel oil, motor oil, and kerosene. 

 
6. Amount: 

 
Estimated to be 50 to 100 gallons. 

 
7. Work Completed: 

 
The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the Control 
of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be conducted for this site. 

 
8. Current Status: 

 
Awaiting Initiation of Site Screening Process. 
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X-RAY BUILDING 731  
 

(OLD MAP GRID F6, F7) 
IR Site 5 

Fact Sheet 
 
1. Contamination: 

 
Silver from spent fixer and developer. 

 
2. Location: 

 
Drainage swales behind Building 731 that flow to Mattawoman Creek. 

 
3. From: 

 
Discharge of spent fixer and developer for X-Ray film. 

 
4. When: 

 
1953 to 1965. 

 
5. Generated By: 

 
Fixer and developer are used to develop X-Ray film.  Some of the silver, which is on the film, becomes 
“fixed” to the X-Ray and the remainder of the silver is washed off.  Both the spent fixer and washwater, 
which contain silver, were discharged behind Building 731 into two separate swales. 

 
6. Amount: 

 
Up to 720 pounds of silver. 

 
7. Work Completed: 

 
a.  The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the 
Control of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program. 
 
b.  A Confirmation Study, the NACIP equivalent of an IR site inspection was completed in 1985 to 
determine if silver was actually present in the sediment at the site. 
 
c.  A removal action was performed on the eastern swale from November 1992 through January 1993.  
The silver-contaminated soil of the swale was removed, solidified, and stabilized, and then placed in 
an earthen berm. 
 
d.  A removal action was performed on the western swale from December 1994 through January 1995.  
The silver-contaminated soil of the swale was removed and placed in a borrow pit at Rum Point on 
Stump Neck Annex.  The soil was covered with an impermeable layer of soil (clay), which was then 
covered with topsoil and reseeded. 
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X-RAY BUILDING 731  

(OLD MAP GRID F6, F7) 
IR Site 5 

Fact Sheet 
 
 
 e.  A site screening assessment (SSA) field investigation was completed in 2001 and 2002.  

Groundwater monitoring wells were installed and sampled for a target compound list volatile and 
semivolatile organic compounds and target analyte list (TAL) metals.  Sediment and surface water 
samples were collected in a portion of the western swale, which was previously not sampled, and 
analyzed for TAL metals. 

 
8. Current Status: 

 
 The SSA report is currently undergoing Navy and regulatory review.  The final SSA report is 

anticipated to be completed in July 2003. 
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HYPO SPILL, RADIOGRAPHIC FACILITY ACCELERATOR 
 

CONTROL BUILDING, AND OPEN DRAIN  
(OLD MAP GRID G3) 

IR Site 6 
Fact Sheet 

 
 
1. Contamination: 

 
Silver from spent fixer. 

 
2. Location: 

 
Drainage swales south of Buildings 1349 and 1140. 

 
3. From: 
 

Spill of fixer for X-Ray film during transfer of storage tank contents. 
 
4. When: 

 
Reportedly 1965 to 1977. 

 
5. Generated By: 

 
Fixer and developer are used to develop X-Ray film.  Some of the silver, which is on the film, becomes 
“fixed” to the X-Ray, and the remainder of the silver is washed off. 

 
6. Amount: 

 
10 gallons. 

 
7. Work Completed: 

 
a.  The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the 
Control of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study should be conducted for Site 6 if the Site 
5 study revealed a danger to aquatic life.  Because Site 5 soil was determined to pose a threat to 
ecological receptors, it was determined that a remedial investigation (RI) should be conducted at Site 
6. 

 
  b.  RI fieldwork was completed at Site 6 in 2001.  Surface soil, shallow subsurface soil, surface water, 

and shallow groundwater samples were collected and analyzed for silver. 
 
8. Current Status: 

 
The RI report is currently undergoing Navy and Regulatory review.  The final RI report is expected to 
be completed in September 2003. 

 



030211/P 2-10 CTO 0320 

HMX SPILL, SLURRY MIX BUILDING  
 

(OLD MAP GRID G17) 
IR Site 7 

Fact Sheet 
 
 
1. Contamination: 

 
Lead, HMX, phthalate esters, nitrate esters, amines, oil, and grease. 

 
2. Location: 

 
Slurry Mix Building, Building 682, and associated open drainage ditch, which flows to (IW10). 

 
3. From: 

 
 Wastewater from dewatering HMX and building floor washdown. 
 
4. When: 

 
Between 1964 and 1968. 

 
5. Generated By: 

 
Facility processing procedures included dewatering HMX, which was purchased in a slurry form and 
dewatered in an eductor vacuum filter.  Wastewater was discharged into the floor drain and from there 
to an open storm ditch, which flows to (IW10). 

 
6. Amount: 

 
168 pounds of HMX and 5 pounds of lead. 

 
7. Work Completed: 

 
The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the Control 
of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 7. 

 
8. Current Status: 

 
Awaiting Initiation of Site Screening Process. 

 



030211/P 2-11 CTO 0320 

MERCURY CONTAMINATION FROM BUILDING 766   
 

(OLD MAP GRID G-20) 
IR Site 8 

Fact Sheet 
 
 
1. Contamination: 

 
Mercury. 

 
2. Location: 

 
The drainage system from Building 766, which included a stormwater manhole, a ditch, and a pond 
that discharges into Mattawoman Creek. 

 
3. From: 

 
Lab operations. 

 
4. When: 

 
1958 to 1981. 

 
5. Generated By: 

 
During sensitivity tests, nitrometer bulbs, which contained mercury, sometimes exploded under 
pressure.  After testing, the spent mercury, which also contained sulfuric acid, was poured into a 
"slop jar."  Tap water was run into the jar to remove the sulfuric acid from the mercury.  Small spills 
from transferring mercury to the slop jar were common.  Jars of mercury often broke during rinsing in 
the sink. 

 
6. Amount: 

 
Estimates range from 23 to 500 pounds of elemental mercury. 

 
7. Work Completed: 

 
a.  The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the 
Control of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program. 
 
b.  A Confirmation Study, the NACIP equivalent of an IR Site Inspection was completed in 1985 to 
determine if mercury was actually present in the sediment at the site. 
 
c.  While construction work was being performed in the area of Building 766 in 1985, the contractor 
inadvertently broke the drain pipe leading from the building to a manhole.  Mercury was discovered in 
the pipe and ground at the site of excavation.  Approximately 200 drums of mercury-contaminated soil 
were removed from the area near the manhole and properly disposed. 
 
d.  The floor drains were sealed shut with concrete, and sink drains were re-routed to the sewage 
treatment system.  In addition, mercury traps were placed on the drains to collect any mercury that 
may inadvertently enter the drain. 



030211/P 2-12 CTO 0320 

MERCURY CONTAMINATION FROM BUILDING 766 
IR Site 8 

Fact Sheet 
(continued) 

 
e.  A Confirmation Study was performed in 1985 to determine the extent of mercury contamination 
throughout the ditch.  The mercury in the soil was present in the highest concentration directly under 
the pipe which discharges into the ditch.  The mercury concentrations then decreased downstream 
from the pipe.  The Confirmation Study recommended monitoring mercury levels over a 5-year period.  
Water monitoring samples taken between the pond and Mattawoman Creek did not indicate any 
movement of the mercury. 
 
f.  The U.S. Fish and Wildlife Service sampled fish in Mattawoman Creek for the 5-year period ending 
in 1991 to determine if fish were bioaccumulating mercury.  Fish upstream from the entrance location 
to the creek have been sampled to determine background levels of mercury within the fish.  The 
background level is the amount of mercury that is normally found in the fish.  The U.S. Fish and 
Wildlife Service has also sampled fish downstream from the entrance location to the Creek to 
determine if the levels are different.  In the past, fish downstream were found to contain mercury at a 
level slightly higher than those upstream.  The latest report from the U.S. Fish and Wildlife Service 
indicates that the mercury levels in both the fish upstream and downstream from IR Site 8 contain 
equivalent levels of mercury.  Mercury levels of the fish from both areas, however, have been within 
regulatory limits. 
 
g.  A potential problem with IR Site 8 is the transport of mercury downstream through entrainment, 
especially during storm events, such as heavy rains.  With the installation of a weir in June 1992, the 
tidal pond acts as a natural sediment basin.  The weir provides additional settling time to ensure that 
any sediment that has flowed from the upper section of the stream into the pond will not exit into 
Mattawoman Creek. 
 
h.  Approximately 200 water and sediment samples were taken from the ditch, the pond, and 
Mattawoman Creek during the week of August 24, 1992 to better characterize the location and extent 
of mercury in the drainage system.  Based on the sample results, an Engineering Evaluation/ Cost 
Analysis (EE/CA) was prepared to determine the best alternative to be taken to ensure protection of 
human health and the environment.  The alternative recommended in the EE/CA was to remove the 
area of highest mercury contamination.  This area, the upper section of the stream, could be 
considered a source to the receptor (tidal pond) downstream, it was approximately 300 feet in length, 
and it contained mercury at concentrations above 10 parts per million (ppm). 
 
i.  In October 1992, a biomonitoring program was initiated to determine the effect of mercury on the 
biota (plant and animal life) in the tidal pond.  The results of the study did not show any adverse 
affects on the biota of the pond due to the mercury. 
 
j.  In June 1994, the removal action was begun to remove the mercury-contaminated sediment in the 
first 300 feet of the ditch, as recommended in the EE/CA.  The soil that was removed was placed in 
the soil cover of an explosives storage magazine, Building 606.  The soil was capped with clay and 
then topsoil and was reseeded.  This work was completed in December 1994. 

 
8. Current Status: 
 
Awaiting Initiation of Site Screening Process. 



030211/P 2-13 CTO 0320 

PATTERSON AVENUE, OIL SPILL  
 

(OLD MAP GRID G37) 
IR Site 9 

Fact Sheet 
 
 
1. Contamination: 

 
Fuel Oil. 

 
2. Location: 

 
South of Building 320. 

 
3. From: 

 
 Spill of fuel oil from a tanker truck. 
 
4. When: 

 
Circa 1958. 

 
5. Generated By: 

 
Spill of fuel oil from a tanker truck. 

 
6. Amount: 

 
10,000 gallons. 

 
7. Work Completed: 

 
The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the Control 
of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 9. 

 
8. Current Status: 

 
Awaiting Initiation of Site Screening Process. 

 



030211/P 2-14 CTO 0320 

SINGLE-BASE PROPELLANT GRAINS SPILL AREA  

(OLD MAP GRID I37 TO I39; O37 TO O39)  
IR Site 10 

Fact Sheet 

 
 
1. Contamination: 

 
Nitrocellulose propellant grains. 

 
2. Location: 

 
14-acre site near the Powder Dry Houses. 

 
3. From: 

 
 Spill of NC grains during railroad transportation. 
 
4. When: 

 
Estimated between 1900 and 1957. 

 
5. Generated By: 

 
Spill of NC grains during railroad transportation. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the Control 
of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 10. 

 
8. Current Status: 

 Awaiting Initiation of Site Screening Process. 
 
 Included in the Munitions Response Program as site UXO 000009. 



030211/P 2-15 CTO 0320 

CAFFEE ROAD LANDFILL  
 

(OLD MAP GRID K6, L6) 
IR Site 11 

Fact Sheet 
 
 
1. Contamination: 

 
Metals and polynuclear aromatic hydrocarbons (PAHs) from disposal and burning of bulk metals 
items. 

 
2. Location: 

 
Terminus of Caffee Road, from east of Building 1608 to the unnamed creek discharging to the 
Mattawoman Creek on the west side of the site. 

 
3. From: 

 
 Disposal of building debris bulk metal items, open burning residues, and bulk metal items. 
 
4. When: 

 
Unknown. 

 
5. Generated By: 

 
Disposal and open burning of various wastes. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 
 

a.  The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the 
Control of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program. 
 
b. In late 1980, NSWC removed approximately 5,000 to 6,000 cubic yards of deposited material.  
This material was primarily flashed metal parts and dunnage, which were removed by a private 
contractor for off-station disposal. 
 
c.  Initial remedial investigation (RI) fieldwork was completed in 2000.  Surface soil, subsurface soil, 
sediment, surface water and groundwater samples were collected in the area of waste disposal and 
analyzed for target compound list (TCL) volatile and semivolatile organic compounds (VOCs and 
SVOCs) and target analyte list (TAL) metals. 
 
d.  Further historical information was obtained indicating the presence of four open burning pits on 
the eastern side of the area initially investigated.  Additional RI sampling of surface and subsurface 
soils, sediment, surface water and groundwater for TCL, VOCs, SVOCs, and TAL metals was 
conducted on the eastern side of the site in 2002. 
 



030211/P 2-16 CTO 0320 

CAFFEE ROAD LANDFILL  
IR Site 11 

Fact Sheet 
(Continued) 

 
 
8. Current Status: 

 
Continuation of the Remedial Investigation/Feasibility Study phase. 
 
The RI report is currently undergoing regulatory review.  The final RI report is anticipated to be 
completed in August 2003. The RI recommended that a feasibility study be performed. 

 



030211/P 2-17 CTO 0320 

TOWN GUT LANDFILL   
 

(OLD MAP GRID K-22) 
IR Site 12 

Fact Sheet 
 
 
1. Contamination: 

 
Construction debris, including scrap metal, empty cans, and drums containing paint and varnish 
residue, demolition debris, such as asphalt, concrete, and rubble, possible chemical waste 

 
2. Location: 

 
Approximately 4 acres bisected by Atkins Road extension (northwest of Building 471). 

 
3. From: 

 
Disposal of landscaping waste, fill material, rubble, and construction debris. 

 
4. When: 

 
1968 to 1980. 

 
5. Generated By: 

 
Disposal of various wastes. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
a.  The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the 
Control of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program. 
 
b.  A Confirmation Study, the NACIP equivalent of an IR site inspection was completed in 1985 to 
determine if contamination was actually present at the site.  Low levels of metals were found in the 
sediment at this site.  The Confirmation Study recommended monitoring the site for 5 years to ensure 
that no contamination is migrating from the landfill. 
 
c.  The 5-year monitoring results did not show that any contamination is migrating from this area. 

 
d.  A remedial investigation report for Site 12 was completed in July 1999.  The report determined that 
the human health risk for non-residential scenarios is within acceptable limits.  The document 
identified a potential ecological risk in connection with surface soil contamination.  The document 
recommended a feasibility study report to evaluate alternatives that would address the ecological risk, 
as well as the State of Maryland requirements for closing landfills. 

 
 



030211/P 2-18 CTO 0320 

TOWN GUT LANDFILL   
IR Site 12 

Fact Sheet 
(Continued) 

 
  e.  A feasibility study was completed in January 2001.  The study developed several potential 

remedial alternatives, including one requiring total landfill removal and others involving various capping 
scenarios combined with institutional controls. 

 
  f.  A Proposed Plan was completed in January 2001.  The preferred remedial alternative presented in 

the document provided for covering the landfill with a 2-foot-thick soil cover. 
 
  g.  A public meeting was held on January 23, 2001 to present the Proposed Plan to the public. 
 
  h.  Completion of the final design documents occurred in February 2002.  
 
 i. Due to unresolved issues related to Land Use Controls between the EPA and the Navy with 

respect to Records of Decision (RODs), an Engineering Evaluation and Cost Analysis was prepared in 
June 2002.  On June 27, 2002 an Action Memorandum was signed describing a Removal Action to be 
performed at this site, which consists of covering the landfill with a 2-foot thick soil cover. 

 
 j. Construction of the Removal Action began in September 2002. 
 

 k. The Record of Decision will be modified to state that the Removal Action has been completed and 
will incorporate any changes required by the resolution of the LUC issue between the EPA and the 
Navy. 
 

 
8. Current Status: 

 
Awaiting completion of construction in May 2003. 

 
Long-Term Monitoring contract expected to be awarded in June 2003.  

 



030211/P 2-19 CTO 0320 

PAINT SOLVENTS DISPOSAL GROUND  
 

(OLD MAP GRID K31)  
IR Site 13 

Fact Sheet 
 
 
1. Contamination: 

 
Kerosene, mineral spirits, lacquer thinners, and solvents. 

 
2. Location: 

 
200-square-foot depressed area located 50 feet behind the Paint Shop, Building 870. 

 
3. From: 

 
 Dumping of thinners, solvents, and spent paint behind the building. 
 
4. When: 
 
 Between 1953 and 1979. 
 
5. Generated By: 

 
Shop activities included painting various items by hand, aerosol sprays, or in paint spray booths, and 
wastes were generated during paint equipment cleaning operations. 

 
6. Amount: 

 
Up to 20,000 pounds of waste. 

 
7. Work Completed: 

 
a.  The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the 
Control of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 13. 

 
 b.  Fieldwork for a Remedial Investigation (RI) was completed in 2000.  Surface and subsurface soil 

samples were collected and analyzed for target compound list volatile and semivolatile organic 
compounds and target analyte list metals. 

 
 
8. Current Status: 

  
 The RI report is currently undergoing regulatory review.  The final RI report is anticipated to be 

completed in August 2003. No human health or ecological risks that require remediation were 
identified, therefore no further action is planned at this site. 

 



030211/P 2-20 CTO 0320 

WASTE ACID DISPOSAL PIT  
 

(OLD MAP GRID L33)  
IR Site 14 

Fact Sheet 
 
 
1. Contamination: 

 
Waste acids and other chemicals. 

 
2. Location: 

 
15 to 20-foot-deep disposal pit located 50 feet northeast of the Solvent Storehouse (Building 881) and 
75 feet northwest of the Test Paper Manufacturing building (Building 444). 

 
3. From: 
 

Dumping of waste acids and other chemicals. 
 
4. When: 
 

Until 1975. 
 
5. Generated By: 

 
Waste acids and other chemicals were collected from these and other buildings. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
a. The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the Control 
of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 14. 

 
b. The acid pit was believed to be found under the chemical disposal pit during the investigation of the 
Lab Area.  In order to obtain samples from under the chemical disposal pit, it had to be removed, which 
revealed a concrete and brick structure resembling descriptions of the waste acid pit. 

 
8. Current Status: 

 
The RI report is currently undergoing Navy and regulatory review.  The final RI report for the Lab Area is 
expected to be completed in July 2003, and is expected to be followed by a feasibility study. 

 



030211/P 2-21 CTO 0320 

MERCURY DEPOSITS IN MANHOLE, FLUORINE LAB  
 

(OLD MAP GRID L34)  
IR Site 15 

Fact Sheet 
 
 
1. Contamination: 

 
Mercury, lead, and oil/grease. 

 
2. Location: 

 
Manhole located 100 feet from Building 502. 

 
3. From: 
 

Disposal of laboratory wastewater into storm sewer. 
 
4. When: 

 
1942 to 1981. 

 
5. Generated By: 

 
Wastewater from laboratory activities in Buildings 502 and 103. 

 
6. Amount: 
 
 Up to 1 pound of mercury and 64 pounds of lead. 
 
7. Work Completed: 

 
a.  The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the 
Control of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 15. 

 
  b.  This site is included in the "Lab Area" grouping of sites.  Remedial investigation (RI) fieldwork was 

completed at the Lab Area in 2001.  Surface and shallow subsurface soil, sediment and surface water 
samples were collected in the Lab Area and analyzed for target analyte list metals, target compound 
list volatile and semivolatile organic compounds, and an expanded list of explosives. 

 
8. Current Status: 

 
The RI report is currently undergoing Navy and regulatory review.  The final RI report for the Lab Area 
is expected to be completed in July 2003 and is expected to be followed by a feasibility study. 

 



030211/P 2-22 CTO 0320 

LABORATORY CHEMICAL DISPOSAL  
 

(OLD MAP GRID K34)  
IR Site 16 

Fact Sheet 
 
 
1. Contamination: 

 
Acids, amines (RNH3), cyanide compounds, metals, and chlorinated and nonchlorinated solvents. 

 
2. Location: 

 
Wastewater collection system within the Research and Development Building (Building 600). 

 
3. From: 
 

Disposal of laboratory chemicals into wastewater system. 
 
4. When: 

 
1944 to present. 

 
5. Generated By: 

 
Wastewater from laboratory activities in Building 600. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
a.  The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the 
Control of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 16.  

 
  b.  This site is included in the "Lab Area" grouping of sites.  An RI field investigation was completed 

at the Lab Area in 2001.  Surface and shallow subsurface soil, sediment and surface water samples 
were collected in the Lab Area and analyzed for target analyte list metals, target compound list 
volatile and semivolatile organic compounds, and an expanded list of explosives. 

 
8. Current Status: 

 
The RI report is currently undergoing Navy and regulatory review.  The final RI report for the Lab Area 
is expected to be completed in July 2003 and is expected to be followed by a feasibility study. 

 



030211/P 2-23 CTO 0320 

DISPOSED METAL PARTS ALONG SHORELINE  
 

(OLD MAP GRID M 6, 7, 8 and L 5)  
IR Site 17 

Fact Sheet 
 
 
1. Contamination: 

 
Rocket motor casings, shipping containers, empty drums, solvents, and various metal parts. 

 
2. Location: 

 
A 1,000-foot stretch of shoreline east of the Decontamination Burning Point, along Mattawoman 
Creek and extending back approximately 100 feet from the shoreline in the wooded area near Building 
1569. 

 
3. From: 
 

Disposal of metal parts and drums in the adjacent wooded area. 
 
4. When: 

 
From 1960 to about 1980. 

 
5. Generated By: 

 
Disposal of metal parts and drums in the adjacent wooded area. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
a.  The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the 
Control of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 17. 

 
  b. Initial remedial investigation (RI) fieldwork was completed in 2000.  Surface soil, subsurface soil, 

sediment, surface water and groundwater samples were collected in the metal parts and drum 
disposal areas and analyzed for target compound list (TCL) volatile and semivolatile organic 
compounds (VOCs and SVOCs) target analyte list metals, and an expanded list of explosives. 

 
  c.  Additional pre-feasibility study field investigation was conducted in 2002.  Groundwater and 

surface water samples were collected and analyzed for TCL VOCs. 
 
  d.  Exposed drums located throughout the site were removed in April 2003. 
 



030211/P 2-24 CTO 0320 

DISPOSED METAL PARTS ALONG SHORELINE  
IR Site 17 

Fact Sheet 
(Continued) 

 
 
8. Current Status: 

 
The RI report is currently undergoing regulatory review.  The final RI report is anticipated to be 
completed in August 2003. The RI recommended that a feasibility study be performed. 



030211/P 2-25 CTO 0320 

HOG ISLAND  
 

(OLD MAP GRID M20)  
IR Site 18 

Fact Sheet 
 
 
1. Contamination: 

 
Grit and sludge. 

 
2. Location: 

 
1.8-acre site situated 600 feet southwest of Building 474, near Atkins Road. 

 
3. From: 
 

Depositing grit/sludge in the marshy area near Hog Island. 
 
4. When: 

 
Unknown. 

 
5. Generated By: 

 
Sewage treatment plant grit chambers, primary tanks, or sludge drying beds. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the Control 
of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 18. 

 
8. Current Status: 

 
Awaiting Initiation of Site Screening Process. 

 



030211/P 2-26 CTO 0320 

CATCH BASINS AT CHIP COLLECTION HOUSES  

(OLD MAP GRID M26 AND M28) 
IR Site 19 

Fact Sheet 

 
 
1. Contamination: 

 
Wastewater contaminated with lead and copper salts. 

 
2. Location: 

 
Catch basins of the Chip Collection Houses (Buildings 1051 and 785). 

 
3. From: 
 

Wastewater contaminated with lead and copper salts. 
 
4. When: 

 
Unknown. 

 
5. Generated By: 

 
Wastewater generated from the Chip Collection Houses (Building 1051 and 785). 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the Control 
of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 19. 

 
8. Current Status: 

 
Awaiting Initiation of Site Screening Process. 

 



030211/P 2-27 CTO 0320 

SINGLE-BASE POWDER FACILITIES  

(OLD MAP GRID M35 TO N33)  
IR Site 20 

Fact Sheet 

 
 
1. Contamination: 

 
Suspected PCBs. 

 
2. Location: 

 
Single-base Powder Facilities. 

 
3. From: 
 

Leaks from PCBs from transformer switches. 
 
4. When: 

 
Circa 1940s. 

 
5. Generated By: 

 
PCBs from transformer switches. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the Control 
of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 20. 

 
8. Current Status: 

 
Awaiting Initiation of Site Screening Process. 



030211/P 2-28 CTO 0320 

BRONSON ROAD LANDFILL  

(OLD MAP GRID N21 AND O21)  
IR Site 21 

Fact Sheet 

 
 
1. Contamination: 

 
Solid waste including various quantities of paint sludges, asbestos, barium sulfate, zinc, and lead. 

 
2. Location: 

 
2-acre abandoned borrow pit located near the terminus of Bronson Road, directly across the street 
from Building 1384. 

 
3. From: 
 

Dumping of solid waste from facilities in the explosives manufacturing area. 
 
4. When: 

 
Between 1975 and 1982. 

 
5. Generated By: 

 
Solid waste from facilities in the explosives manufacturing area. 

 
6. Amount: 

 
Up to 1500 tons of solid waste, 2.5 tons of barium sludge, 3.3 tons of asbestos, and 3 tons of paint 
sludge. 

 
7. Work Completed: 

 
a.  The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the 
Control of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 21. 

 
  b.  Initial remedial investigation (RI) fieldwork was completed in 2000.  Surface soil and groundwater 

samples were collected and analyzed for target compound list (TCL) volatile and semivolatile organic 
compounds (VOCs and SVOCs), target analyte list (TAL) metals, and an expanded list of explosives. 

 
  c.  An additional pre-feasibility study field investigation was conducted in 2002.  Groundwater 

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

 



030211/P 2-29 CTO 0320 

BRONSON ROAD LANDFILL  
IR Site 21 

Fact Sheet 
(Continued) 

 d. The installation and sampling of monitoring wells was completed in January 2003. High detections 
of perchlorate were found in MW 04. It was later determined that the perchlorate is not associated 
with the landfill based on probable ground water flow direction and that the source is off-site. 

 
8. Current Status: 

 
 The RI report is currently undergoing regulatory review.  The final RI report is anticipated to be 

completed in August 2003.  The RI recommended that a feasibility study be performed. 



030211/P 2-30 CTO 0320 

NG SLUMS BURNING SITE  

(OLD MAP GRID O12)  
IR Site 22 

Fact Sheet 

 
 
1. Contamination: 

 
Nitroglycerin slums. 

 
2. Location: 

 
50-foot-wide strip along the shoreline of the Greenslade Road Peninsula and Mattawoman Creek.   

 
3. From: 
 

Spills of nitroglycerin slums during burning. 
 
4. When: 

 
Late 1940s until 1953. 

 
5. Generated By: 

 
Nitroglycerin slums from nitroglycerin plant production. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the Control 
of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 22. 

 
8. Current Status: 

 
Awaiting Initiation of Site Screening Process. 
 

  Currently designated as Munitions Response Program site UXO 000006. 
 



030211/P 2-31 CTO 0320 

HYDRAULIC OIL DISCHARGES FROM EXTRUSION PLANT  

(OLD MAP GRID P24)  
IR Site 23 

Fact Sheet 

 
 
1. Contamination: 

 
Hydraulic oil. 

 
2. Location: 

 
Press lines (Buildings 561 and 564). 

 
3. From: 
 

Discharge of wastewater containing hydraulic oil to the Mattawoman Creek via IW18. 
 
4. When: 

 
1943 until 1981. 

 
5. Generated By: 

 
Wastewater used to cool pumps and press dies. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the Control 
of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 23. 

 
8. Current Status: 

 
Awaiting Initiation of Site Screening Process. 

 



030211/P 2-32 CTO 0320 

ABANDONED DRAIN LINES  

(OLD MAP GRID O35, 37, 38)  
IR Site 24 

Fact Sheet 

 
 
1. Contamination: 

 
Acid water and nitrocellulose (NC) white water. 

 
2. Location: 

 
Abandoned drain lines from former NC production facilities. 

 
3. From: 
 

Discharge of neutralized acid water and NC white water to Mattawoman Creek. 
 
4. When: 

 
Unknown. 

 
5. Generated By: 

 
Production of NC, which used cotton liners, nitric acid, and sulfuric acid.  NC, which is practically 
insoluble in water, may have deposited in abandoned drain lines located near the old NC Plant site. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the Control 
of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 24. 

 
8. Current Status: 

 
Awaiting Initiation of Site Screening Process. 



030211/P 2-33 CTO 0320 

HYPO DISCHARGES FROM X-RAY BUILDING NO. 2  

(OLD MAP GRID P27)  
IR Site 25 

Fact Sheet 

 
 
1. Contamination: 

 
Silver from spent fixer and developer. 

 
2. Location: 

 
Drainage swales behind Building 588, which flow to the Mattawoman Creek. 

 
3. From: 

 
Discharge of spent fixer and developer for X-Ray film. 

 
4. When: 

 
1944 to 1964. 

 
5. Generated By: 

 
Fixer and developer are used to develop X-Ray film.  Some of the silver, which is on the film, becomes 
“fixed” to the X-Ray, and the remainder of the silver is washed off.  Both the spent fixer and 
washwater, which contain silver, were discharged behind Building 588 and into IW46. 

 
6. Amount: 

 
Estimated 864 pounds of silver. 

 
7. Work Completed: 

 
a.  The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the 
Control of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a confirmation study be conducted at Site 25 if the study at 
Site 5 indicated a danger to aquatic life. 

 
  b.  Initial remedial investigation (RI) fieldwork was completed in 2000.  Surface soil, shallow 

subsurface soil, and groundwater samples were collected and analyzed for target compound list (TCL) 
volatile and semivolatile organic compounds (VOCs and SVOCs), target analyte list (TAL) metals, 
and nitroglycerin. 

 
  c.  Additional RI sampling was conducted in 2002.  Groundwater samples were collected and 

analyzed for TAL metals. 
 
   
 



030211/P 2-34 CTO 0320 

HYPO DISCHARGES FROM X-RAY BUILDING NO. 2  
IR Site 25 

Fact Sheet 
(Continued) 

 
 
8. CURRENT STATUS: 
 

The RI report is currently undergoing regulatory review. The final RI report is anticipated to be 
completed in August 2003. The RI recommends no further action for this site. 



030211/P 2-35 CTO 0320 

THERMAL DESTRUCTOR 2  

(OLD MAP GRID P30)  
IR Site 26 

Fact Sheet 

 
 
 
1. Contamination: 

 
Hydrazine fuel and unsymmetrical dimethyl hydrazine (UDMH)-contaminated water. 

 
2. Location: 

 
Thermal Destructor 2 facility (Building 1595). 

 
3. From: 
 

Spills of hydrazine- and UDMH-contaminated water at the incinerator. 
 
4. When: 

 
1976 until 1978. 

 
5. Generated By: 

 
Thermal destruction of hydrazine- and UDMH-contaminated water. 

 
6. Amount: 

 
1.3 million pounds per year of hydrazine- and UDMH-contaminated water was treated in the 
incinerator.  An unknown quantity of this wastewater may have spilled in the vicinity of the site. 

 
7. Work Completed: 

 
The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the Control 
of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 26. 

 
8. Current Status: 

 
Awaiting initiation of Site Screening Process. 



030211/P 2-36 CTO 0320 

THERMAL DESTRUCTOR 1  

(OLD MAP GRID S32)  
IR Site 27 

Fact Sheet 

 
 
1. Contamination: 

 
Hydrazine-contaminated water. 

 
2. Location: 

 
Thermal Destructor 1 facility (Building 1584). 

 
3. From: 
 

Spills of hydrazine-contaminated water at the incinerator. 
 
4. When: 

 
1976 until 1979. 

 
5. Generated By: 

 
Thermal destruction of hydrazine-contaminated water. 

 
6. Amount: 

 
1.3 million pounds per year of hydrazine-contaminated water was treated in the incinerator.  An 
unknown quantity of this wastewater may have spilled in the vicinity of the site. 

 
7. Work Completed: 

 
The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the Control 
of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 27. 

 
8. Current Status: 

 
Awaiting Initiation of Site Screening Process. 

 



030211/P 2-37 CTO 0320 

ORIGINAL BURNING GROUND  

(OLD MAP GRID S36, 37)  
IR Site 28 

Fact Sheet 

1. Contamination: 
 
Smokeless powder and zinc. 

 
2. Location: 

 
1.8-acre site on southeastern corner of base along Mattawoman Creek. 

 
3. From: 
 

Open burning of materials and operation of a zinc recovery furnace. 
 
4. When: 

 
Burning estimated between 1890 and 1942; zinc recovery estimated between 1928 and the mid-
1950s. 

 
5. Generated By: 

 
Burning of waste materials from base manufacturing, and residual contamination from the zinc 
recovery process. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
a.  The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the 
Control of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 28. 

 
   b.  Soil samples were collected at the site in 1993 and analyzed for soil texture, pH, and fertility.  

Elevated levels of zinc were detected. 
 
  c.  Sampling off shore of this site was performed during the Toxicity Identification Evaluation Study in 

2000 and the Mattawoman Creek Study in 2001.  Both studies confirmed elevated levels of zinc in the 
sediment.   

 
8. Current Status: 

 
The Remedial Investigation filedwork began in May 2003. 
 
IR is focusing on zinc recovery furnace and the original burning area has been designated as MRP 
site UXO 000008. 



030211/P 2-38 CTO 0320 

THE VALLEY  

(OLD MAP GRID A37, B37, C37)  
IR Site 29 

Fact Sheet 

 
 
1. Contamination: 

 
Exploded ordnance. 

 
2. Location: 

 
Naturally occurring valley along Torrence Road for ½ mile beginning at the Potomac River, northwest 
of Building 54. 

 
3. From: 
 

Firing of shells into butts in the valley walls. 
 
4. When: 

 
From 1891 to 1921. 

 
5. Generated By: 

 
Firing of shells into butts in the valley walls. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the Control 
of Industrial Pollutants (NACIP) Program.  NACIP is the former name of the Navy Installation 
Restoration (IR) Program and the IAS is equivalent to the Preliminary Assessment portion of the IR 
Program.  The IAS recommended that a Confirmation Study not be performed for Site 29. 

 
8. Current Status: 

 
Awaiting Initiation of Site Screening Process. 
 

 Currently designated as Munitions Response Program site UXO 000011. 
 
  



030211/P 2-39 CTO 0320 

SILVER RELEASE TO SEDIMENTS 
 

(OLD MAP GRID P29) 
IR Site 39 

Fact Sheet 
 
 
1. Contamination: 

 
Elemental silver and possibly silver nitrate, dinitropropanol, ethylene dichloride, methyl chloride, 
formaldehyde, unsymmetrical dimethylhydrazine (UDMH), and nitroguanidine (NQ). 

 
2. Location: 

 
Area surrounding Building 497. 

 
3. From: 

 
Production of bis-2,2-dinitropropyl acetal/formal and explosives. 

 
4. When: 

 
Releases to Mattawoman Creek 1961 to 1965; stack emissions 1942 to 1994. 

 
5. Generated By: 

 
Release of silver and silver nitrate during production of acetal/formal.  Silver nitrate was used as a 
catalyst in the production of acetal/formal, a plasticizer, or propellant binder, used in Polaris rocket 
motors.  In the reaction, the silver nitrate catalyst was converted to elemental silver.  The silver was 
recovered from the reaction vessel and returned to the supplier to undergo nitration back to silver 
nitrate.  However, interviews with Navy personnel revealed that a significant amount of silver, as well 
as the other chemicals listed above, may have entered the creek through spills and human error, 
such as valves mistakenly left open.  Additional releases may have occurred from the stacks on 
Buildings 497 and 498.  Emissions from these stacks may have contaminated surface soils in the 
surrounding areas, however the quantity of contaminants that may have been discharged is unknown. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
a.  A site inspection under the Navy Installation Restoration (IR) Program was conducted as 
recommended by the Preliminary Assessment to determine if contamination is actually present.  This 
inspection included taking four ponar grab samples from the top sediment of the Mattawoman Creek 
and two sediment samples in the creek near Industrial Wastewater Outfall 05 (IW05).  These samples 
were analyzed for acetal/formal, pelletized nitrocellulose, unsymmetrical dimethyl hydrazine, high 
bulk density nitroguanidine, and Target Compound List volatile organic compounds and semi-volatile 
organic compounds.  Subsequent investigation of the sediments near IW05 is being conducted under 
the ongoing Mattawoman Creek study. 

 



030211/P 2-40 CTO 0320 

SILVER RELEASE TO SEDIMENTS 
 

IR Site 39 
Fact Sheet 
(Continued) 

 
 
  b.  Because the site inspection did not address potential stack emissions, a remedial investigation 

(RI) is underway at Site 39.  RI fieldwork was completed in 2001.  Surface and shallow subsurface 
soil samples were collected and analyzed for semivolatile organic compounds (SVOCs), target 
analyte list metals, and an expanded list of explosives. 

  
 
8. Current Status: 

 
 The RI report is currently undergoing Navy and regulatory review.  The final RI report is anticipated to 

be completed by July 2003. 
  

 



030211/P 2-41 CTO 0320 

PALLADIUM CATALYST IN SEDIMENT 
 

(OLD MAP GRID P29) 
IR Site 40 

Fact Sheet 
 
 
1. Contamination: 

 
Palladium. 

 
2. Location: 

 
Mattawoman Creek southeast of Building 497. 

 
3. From: 

 
Production of Unsymmetrical-Dimethylhydrazine (UDMH). 

 
4. When: 

 
1974 and 1975. 

 
5. Generated By: 

 
Release of palladium, a catalyst used in the production of UDMH.  Forty percent of the catalyst 
purchased by the NAVORDSTA was lost and cannot be accounted for.  Therefore, it is possible that 
this catalyst entered Mattawoman Creek. 

 
6. Amount: 

 
Based on the 40% estimated loss of the total palladium purchased, the total amount of palladium that 
may have entered the creek is 88 pounds. 

 
7. Work Completed: 

 
A preliminary assessment was performed but a site inspection (SI) was not recommended under the 
Navy Installation Restoration Program because palladium is not a regulated hazardous substance.  
However, an SI was performed to ensure that a problem does not exist.  This inspection included 
taking four ponar grab samples from the top sediment of Mattawoman Creek and two sediment 
samples in the Creek near the wastewater outfall, which is no longer in use.  These samples were 
analyzed for palladium. 

 
8. Current Status: 

 
Further study at this site was not recommended in the SI.  However, this site will continue to the 
Remedial Investigation/Feasibility Study phase. 



030211/P 2-42 CTO 0320 

SCRAP YARD 
 

(OLD MAP GRID R31, S31) 
IR Site 41 

Fact Sheet 
 
 
1. Contamination: 

 
Arsenic, iron, lead, and polychlorinated biphenyls (PCBs). 

 
2. Location: 

 
Scrap yard west of Building 436. 

 
3. From: 

 
Storage of PCB and PCB-contaminated transformers.  By definition, PCB transformers contain oil 
with greater than 500 parts per million (ppm) of PCBs, and PCB-contaminated transformers contain 
oil within 50 to 500 ppm PCBs. 

 
4. When: 

 
From the 1960s to 1988. 

 
5. Generated By: 

 
Before Building 1440 was dedicated to the storage of removed PCB equipment, transformers 
containing PCBs were stored at the Scrap Yard.  Transformers, some in poor condition, which leaked 
PCB oil on the ground, were stored at the northwestern end of the Scrap Yard near Mattawoman 
Creek. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
a.  A Site Inspection under the Navy Installation Restoration Program was conducted as 
recommended in the Preliminary Assessment to determine if contamination is actually present.  Soil 
and groundwater samples along with sediment samples from Mattawoman Creek were collected and 
analyzed for target compound lists (TCLs), target analyte lists (TALs), and total petroleum 
hydrocarbons (TPHs). 
 

  b.  A remedial investigation report for Site 41 was completed in July 1999.  The report determined that 
the human health risk for non-residential scenarios is within acceptable limits, with the exception of 
the full-time worker.  The document identified a potential ecological risk in connection with surface 
soil contamination.  The document recommended a feasibility study report to evaluate alternatives to 
address the full-time worker and ecological risks. 

 
  c.  A feasibility study was completed in January 2001.  The study developed a potential remedial 

alternative requiring removal of contaminated soil from areas adjacent to the Scrap Yard, the removal 
of contaminated soil from within the Scrap Yard, and the remediation of contamination on the 
concrete slab within the Scrap Yard, all in combination with institutional controls. 



030211/P 2-43 CTO 0320 

 SCRAP YARD 
IR Site 41 

Fact Sheet 
(Continued) 

 
  d.  A proposed plan was completed in February 2001.  The preferred remedial alternative presented in 

the document provided for the removal of contaminated soil from areas adjacent to the Scrap Yard, 
the removal of contaminated soil from within the Scrap Yard, and the remediation of contamination on 
the concrete slab within the Scrap Yard, all in combination with institutional controls. 

 
  e.  A public meeting was held on February 20, 2001 to present the Proposed Plan to the public. 
 
  f.  Completion of the final design documents occurred in August 2002.   
 
 g. Due to unresolved issues related to Land Use Controls between the EPA and the Navy with 

respect to Records of Decision (RODs), an Engineering Evaluation and Cost Analysis was prepared 
in June 2002.  On June 27, 2002 an Action Memorandum was signed describing a Removal Action to 
be performed at this site, which consists of removing contaminated soil from within the Scrap Yard as 
well as from outside the Scrap Yard. 

 
 h. Construction of the Removal Action began in November 2002, but was halted due to an incident 

involving scrap metal at the site. 
 
 i. Once the Removal Action at this site has been completed, the Record of Decision will be modified 

to state that the Removal Action has been completed and will incorporate any changes required by 
the resolution of the LUC issue between the EPA and the Navy.  

 
    

8. Current Status: 
 
Stop work in effect and currently awaiting results of accident investigation. 
 

 



030211/P 2-44 CTO 0320 

OLSEN ROAD LANDFILL 
 

(OLD MAP GRID G5, G6) 
IR Site 42 

Fact Sheet 
 
 
1. Contamination 

 
Unknown. 

 
2. Location: 

 
Near Building 1866. 

 
3. From: 

 
Disposal of various solid wastes from all over the Station. 

 
4. When: 

 
A period of approximately 5 years ending in 1987. 

 
5. Generated By: 

 
Normal operations.  Whether hazardous wastes were disposed at the landfill cannot be confirmed or 
denied by activity records or personnel.  Analysis of the former topography suggests that earth-
moving equipment was used to fill the area.  

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 
 
a.  A Site Inspection was performed under the Navy Installation Restoration Program, as 
recommended in the Preliminary Assessment.  Soil, groundwater, sediment, and surface water 
samples were collected and analyzed for volatile organic compounds (VOCs), target compound list 
(TCLs), target analyte list (TALs), and total petroleum hydrocarbons (TPHs). 
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OLSEN ROAD LANDFILL 
IR Site 42 

Fact Sheet 
(continued) 

 
 

  b.  A remedial investigation report for Site 42 was completed in July 1999.  The report determined that 
the human health risk for non-residential scenarios is within acceptable limits.  The potential for 
ecological risks was identified in connection with a small creek running along the downgradient, 
southwestern edge of the site.  An additional issue focused on the need to close the landfill in 
accordance with State of Maryland regulations. 

 
  c.  In December 1999, a toxicity study of the sediments in the above-described creek was completed.  

Sediment contaminants detected during the remedial investigation were found to not exhibit toxicity. 
 
  d.  The Feasibility Study was completed in June 2002.  The study developed several potential 

remedial alternatives, including one requiring total landfill removal and others involving various capping 
scenarios combined with institutional controls. 

 
 
8. Current Status: 

 
Alternatives in the FS are being examined to determine the most appropriate alternative for 
remediation.  A Proposed Plan will then be developed for public review. 



030211/P 2-46 CTO 0320 

TOLUENE DISPOSAL 
 

(OLD MAP GRID D8) 
IR Site 43 

Fact Sheet 
 
 
1. Contamination: 

 
Acetone and toluene. 

 
2. Location: 

 
Near utility pole across the street from Building 1041 and the northern corner of Building 1040. 

 
3. From: 

 
Disposal of acetone and toluene used for propellant removal at Building 1041 and disposal of acetone 
used for propellant removal at Building 1040. 

 
4. When: 

 
Parts cleaning operations took place from the late 1950s through November 1989 at Building 1041 
and from 1960 to 1989 at Building 1040.  It is estimated that, for a period of more than two years 
during the operation, spent solvent was improperly disposed at the base of the pole by Building 1041 
and in the drainage ditch outside the door of Building 1040.  

 
5. Generated By: 

 
After parts were cleaned within Buildings 1040 and 1041, the spent solvent was normally combined or 
"slummed" with sawdust in a 55-gallon drum for treatment at the Strauss Avenue Thermal Treatment 
Point.  Occasionally, however, the spent solvent was carried across the street from Building 1041 to 
the utility pole and poured on the ground at the base of the pole and in the ditch outside the door of 
Building 1040.  

 
6. Amount: 

 
One report estimated that 15 to 20 gallons per week of spent solvent were disposed at the base of the 
pole.  It was not possible to determine the amount of solvent disposed at this site.  In addition, 
acetone was reportedly sometimes poured in the ditch outside the door of Building 1040.  

 
7. Work Completed: 

 
a.  A Preliminary Assessment was performed and a Site Inspection (SI) was recommended under the 
Navy Installation Restoration (IR) Program to determine if contamination is actually present. 
 
b.  A Site Inspection under the Navy Installation Restoration Program was conducted at the base of 
the utility pole across the street from Building 1041.  This inspection included obtaining 10 soil-gas 
samples from 10 borings and analyzing for VOCs.  In addition, four soil samples were taken using a 
hand auger at a depth not greater than three feet for analysis of volatile organic compounds (VOCs), 
base-neutral acids (BNAs), and total petroleum hydrocarbons (TPHs). 

 
 
 



030211/P 2-47 CTO 0320 

TOLUENE DISPOSAL 
 

(OLD MAP GRID D8) 
IR Site 43 

Fact Sheet 
 
 
8. Current Status: 

 
Additional sampling was recommended in the SI.  Therefore, this site will continue to the Remedial 
Investigation/Feasibility Study phase of the IR Program and will include taking samples from both the 
Building 1040 and 1041 areas. 



030211/P 2-48 CTO 0320 

SOAK OUT AREA 
 

(OLD MAP GRID F18) 
IR Site 44 

Fact Sheet 
 
 
1. Contamination: 

 
An unknown nonflammable solvent, believed to be Pennchem 901B, a polysulfide solvent containing 
mercaptan.  

 
2. Location: 

 
Area approximately 75 feet east of Building 1363 and 40 feet south of Building 907.  

 
3. From: 

 
Removal of propellant from rocket motor catapult tubes. 

 
4. When: 

 
Late 1960s to early 1970s. 

 
5. Generated By: 

 
Rocket motor catapult tubes were allowed to soak in the solvent contained in two 55-gallon drums 
that were welded together.  The tubes soaked for 2 to 3 days and were then removed without regard 
to solvent spillage.  However, a smaller catch tank was placed in the larger tank to collect pieces of 
propellant that fell out of the tubes.  Reports indicated that the solvent drums (less than 10 55-gallon) 
were taken into the woods for storage until a disposal method was found.  These drums could not be 
located. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
a.  A Site Inspection under the Navy Installation Restoration Program was conducted as 
recommended in the Preliminary Assessment to determine if contamination is actually present.   Soil 
and groundwater samples were collected and analyzed for VOCs, base-neutral acids (BNAs), and 
total petroleum hydrocarbons (TPHs). 
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SOAK OUT AREA 
IR Site 44 

Fact Sheet 
(Continued) 

 
 
  b.  A remedial investigation report for Site 44 was completed in July 1999.  The report determined that 

the human health risk for all receptors is within acceptable levels.  Ecological risks were not 
evaluated since it had previously been determined that the site did not offer any suitable habitat. 

  
  c.  A Proposed Plan was completed in February 2001.  The plan presented a no further action 

approach to the site. 
  
  d.  A public meeting was held on February 20, 2001 to present the Proposed Plan to the public. 
 
 e.  The Record of Decision, which recommends No Further Action, was signed in September 2002.  
 
 
8. Current Status: 

 
 The site is awaiting removal from the IR Program based on the signed No Further Action ROD. 



030211/P 2-50 CTO 0320 

ABANDONED DRUMS 
 

(OLD MAP GRID E18) 
IR Site 45 

Fact Sheet 
 
 
1. Contamination: 

 
Unknown. 

 
2. Location: 

 
250 feet west of Building 1363. 

 
3. From: 

 
Unknown. 

 
4. When: 

 
Estimated 15 to 20 years ago. 

 
5. Generated By: 

 
Unknown.  Possibly the same solvent that was used in the Soak Out Area.  

 
6. Amount: 

 
Assuming the 21 55-gallon drums and two overpack drums were full, a total of 1295 gallons of solvent 
would have leaked onto the ground.  

 
7. Work Completed: 

 
a.  A Site Inspection under the Navy Installation Restoration Program was conducted as 
recommended in the Preliminary Assessment to determine if contamination is actually present.  
Three soil samples were taken from three soil borings with a hand auger.  The borings were obtained 
at a depth not greater than three feet.  These samples were analyzed for volatile organic compounds 
(VOCs), base-neutral acids (BNAs), and target analyte list (TAL) metals.  In addition, four soil-gas 
samples were taken and analyzed for VOCs. 

 
  b.  Remedial investigation (RI) fieldwork was completed in 2001.  Surface soil, subsurface soil, 

shallow groundwater and sediment samples were collected and analyzed for target compound list 
volatile and semivolatile organic compounds, target analyte list metals and an expanded list of 
explosives. 

 
   
8. Current Status: 

 
  The RI report is currently undergoing Navy and regulatory review.  The final RI is anticipated to be 

completed by July 2003. 



030211/P 2-51 CTO 0320 

CADMIUM SANDBLAST GRIT 
 

(OLD MAP GRID E20) 
IR Site 46 

Fact Sheet 
 
 
1. Contamination: 

 
Cadmium. 

 
2. Location: 

 
Gravel area behind Building 855. 

 
3. From: 

 
Sandblast grit disposal. 

 
4. When: 

 
Mid 1960s to possibly early 1980s. 

 
5. Generated By: 

 
Rocket catapult tubes plated with cadmium were sandblasted at Building 855 as part of a resurfacing 
operation.  Often, the cadmium-contaminated grit was dumped in the gravel area behind Building 855.  

 
6. Amount: 

 
Estimates as to the amount, frequency, and time period over which the grit was disposed near the 
building could not be confirmed.  

 
7. Work Completed: 

 
a.  A Preliminary Assessment was performed and a Site Inspection (SI) was recommended under the 
Navy Installation Restoration (IR) Program to determine if contamination is actually present. 
 
b.  SI under the Navy IR Program was conducted.  This inspection included taking nine soil samples 
using a hand auger and analyzing them for target analyte list (TAL) metals. 

 
8. Current Status: 

 
Additional sampling was recommended in the SI.  Therefore, this site will continue to the Remedial 
Investigation/Feasibility Study phase of the IR Program. 



030211/P 2-52 CTO 0320 

MERCURIC NITRATE DISPOSAL AREA 
 

(OLD MAP GRID F21) 
IR Site 47 

Fact Sheet 
 
 
1. Contamination: 

 
Mercuric nitrate, barium sludge, and solvents. 

 
2. Location: 

 
South of the concrete pad behind Building 856. 

 
3. From: 

 
Disposal of mercuric nitrate dissolved in nitric acid, disposal of barium sludge, and storage of 
solvents. 

 
4. When: 

 
Mercuric nitrate disposal from 1957 through 1965, barium sludge disposal between 1969 and 1974. 

 
5. Generated By: 

 
Mercuric nitrate is a catalyst that was used to produce hydrazinium nitroformate, an oxidizer used in 
the propellants for the Polaris missile.  The spent solution, one ounce of mercuric nitrate dissolved in 
98% nitric acid, was poured from 55-gallon drums onto a 6 x 4 foot bed of limestone chips.  
Additionally, a slurry of particulate barium sulfate used in the manufacturing process was pumped to 
a pit located approximately 50 feet to the east of Building 856. 

 
6. Amount: 

 
Assuming enough limestone was present to neutralize the nitric acid, up to 274 pounds of mercuric 
nitrate (equivalent to 169 pounds of elemental mercury) would have precipitated out as a salt.  An 
estimated 2,000 pounds of barium sulfate may have been disposed of in the barium pit. 

 
7. Work Completed: 

 
a.  A Preliminary Assessment was performed and a Site Inspection (SI) was recommended under the 
Navy Installation Restoration (IR) Program to determine if contamination is actually present. 
 
b.  An SI under the Navy IR Program was conducted.  This inspection included taking two soil 
samples with a hand auger in the ditch where the mercuric nitrate may have settled, and analyzing for 
volatile organic compounds (VOCs), base-neutral organic acids (BNAs), and target analyte list (TAL) 
metals.  In addition, 10 soil samples were taken with a hand auger at the south edge of the concrete 
pad.  The samples were taken at various depths from zero to one foot and were analyzed for VOCs, 
BNAs, and TAL metals.  No limestone was found during the sampling. 
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MERCURIC NITRATE DISPOSAL AREA 
IR Site 47 

Fact Sheet 
(Continued) 

 
 
  c.  Remedial investigation fieldwork has been conducted in several phases at Site 47.  Groundwater, 

concrete chips, surface soil and sediment samples were collected and analyzed for target compound 
list (TCL) volatile and semivolatile organic compounds (VOCs and SVOCs), target analyte list (TAL) 
metals, and an expanded list of explosives during the initial field investigation in 1999.  In 2001, 
membrane interface probe/electrical conductivity (MIP/EC) technology was used to further define the 
extent of VOC contamination, and six monitoring wells were installed and sampled for TCL VOCs. 
Further delineation of the VOC plume, as well as investigation of the reported barium sludge pit was 
completed in 2002. 

 
 
8. Current Status: 

 
The revised draft final RI report has been completed and is currently under review and will be followed 
by a feasibility study. 

 
 A Baseline Ecological Risk Assessment (BERA) has also been completed and comments were 

received. 
 
  



030211/P 2-54 CTO 0320 

NITROGLYCERIN PLANT DISPOSAL AREA 
 

(OLD MAP GRID H20) 
IR Site 48 

Fact Sheet 
 
 
1. Contamination: 

 
Unknown. 

 
2. Location: 

 
On the hill behind Building 766.  

 
3. From: 

 
Unknown, possibly laboratory samples.  

 
4. When: 

 
Unknown.  

 
5. Generated By: 

 
Unknown.  Bottles, metal scrap, solvent containers, and refuse, possibly generated at Building 766, 
are visible on the hill.  Most containers appear to be old and empty.  

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
A Preliminary Assessment was performed and a Site Inspection (SI) was recommended under the 
Navy Installation Restoration (IR) Program to determine if contamination is actually present. 
 
a.  Two soil samples were taken on the hillside where the bottles and scrap are located in 1991.  The 
samples were analyzed for mercury to determine if this site could be a source of mercury at the 
Building 766 ditch.  No mercury was detected in the samples. 
 
b.  SI under the Navy IR Program was conducted.  This SI included obtaining nine soil samples from 
three borings, three per boring at approximately 5-foot intervals.  These samples were analyzed for 
volatile organic compounds (VOCs), base-neutral acids (BNAs), and total petroleum hydrocarbons 
(TPHs). 

 
8. Current Status: 

 
Because three unknown BNA tentatively identified compounds (TICs), which may be naturally 
occurring, were detected, additional sampling was recommended in the SI.  This site will continue to 
the Remedial Investigation/Feasibility Study phase of the IR Program. 

 



030211/P 2-55 CTO 0320 

CHEMICAL DISPOSAL PIT 
 

(OLD MAP GRID L33) 
IR Site 49 

Fact Sheet 
 
 
1. Contamination: 

 
Waste chemicals, solvents, and mercury. 

. 
2. Location: 

 
Northeast of Building 444. 

 
3. From: 

 
Lab operations. 

 
4. When: 

 
Limited use up to the early 1970s. 

 
5. Generated By: 

 
Bottles containing wastes were placed on a steel grate in the pit and the drop plate was dropped.  
The plate then crushed the bottles containing waste chemicals.  The glass fell into a wire basket, and 
the contents of the bottles were allowed to soak into the bottom of the pit. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
a.  A Preliminary Assessment was performed and a Site Inspection was not recommended under the 
Navy Installation Restoration program.  According to Navy personnel, the pit received little, if any, 
use.  No visible signs of disposal can be seen, such as chemical stains or broken glass. 
 
b.  Five soil samples were taken at one soil boring and analyzed for volatile organic compounds 
(VOCs), base-neutral acids (BNAs), target analyte list (TALs), and nitrate esters.  One soil sample 
from inside the pit was obtained and was analyzed for VOCs, BNAs, TALs, and nitrate esters. 

 
  c.  This site is included in the "Lab Area" grouping of sites.  An RI field investigation was completed 

at the Lab Area in 2001.  Surface and shallow subsurface soil, sediment and surface water samples 
were collected in the Lab Area and analyzed for target analyte list metals, target compound list 
volatile and semivolatile organic compounds, and an expanded list of explosives. 

 
  d.  As part of the Lab Area investigation the chemical disposal pit was removed and disposed of 

offsite.  Confirmatory samples were collected around and beneath the chemical disposal pit before the 
excavation was backfilled with clean imported fill. 
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CHEMICAL DISPOSAL PIT 
IR Site 49 

Fact Sheet 
(Continued) 

 
 
8. Current Status: 

 
The RI report is currently undergoing Navy and regulatory review. The final RI report for the Lab Area is 
expected to be completed in July 2003. 

  
 The chemical disposal pit has been removed and disposed of offsite, no further action is anticipated for 

this site, however the remedial investigation/feasibility study phase continues for the remainder of the 
Lab area. 



030211/P 2-57 CTO 0320 

BUILDING 103 CRAWL SPACE 
 

(OLD MAP GRID L34) 
IR Site 50 

Fact Sheet 
 
1. Contamination: 

 
Elemental mercury and possibly other chemicals.  

 
2. Location: 

 
Crawl space of Building 103. 

 
3. From: 

 
Sinks in Building 103. 

 
4. When: 

 
From 1902 to 1985.  During construction in 1985, it was discovered that the sinks did not drain to 
either the sanitary or storm sewer system.  Instead, the sinks discharged directly to the soil under 
Building 103. 

 
5. Generated By: 

 
Laboratory equipment containing mercury was used in Building 103 at various times.  During 
sensitivity tests, nitrometer bulbs, which contained mercury, sometimes exploded under pressure.  
After testing, the spent mercury, which also contained sulfuric acid, was poured into a "slop jar."  Tap 
water was run into the jar to remove the sulfuric acid from the mercury.  Small spills from the transfer 
of mercury to the "slop jar" were common.  Jars of mercury often broke during rinsing in the sink.  
Other chemicals were also placed in the sinks.  A visual inspection of the crawl space revealed 
possible asbestos insulation covering the pipes.  The insulation appeared to be in good condition. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
a.  The sinks were re-routed to the sanitary sewer system.  In addition, chemicals are no longer put 
down the sink. 
 
b.  A Site Inspection under the Navy Installation Restoration Program was conducted as 
recommended in the Preliminary Assessment to determine if contamination is actually present.  This 
inspection included taking soil-boring samples from the crawl space under Building 103 and analyzing 
for volatile organic compounds (VOCs), base-neutral acids (BNAs), target analyte list (TAL) metals, 
and nitrate esters. 

 
  c.  This site is included in the "Lab Area" grouping of sites.  An RI field investigation was completed 

at the Lab Area in 2001.  Surface and shallow subsurface soil, sediment and surface water samples 
were collected in the Lab Area and analyzed for target analyte list metals, target compound list 
volatile and semi-volatile organic compounds, and an expanded list of explosives. 
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BUILDING 103 CRAWL SPACE 
 

(OLD MAP GRID L34) 
IR Site 50 

Fact Sheet 
(Continued) 

 
 
8. Current Status: 

 
The RI report is currently undergoing Navy and regulatory review.  The final RI report for the Lab Area 
is expected to be completed in July 2003, and is expected to be followed by a feasibility study. 

 
 



030211/P 2-59 CTO 0320 

BUILDING 101 DRY WELL 
 

(OLD MAP GRID L34) 
IR Site 51 

Fact Sheet 
 
 
1. Contamination: 

 
None. 

 
2. Location: 

 
Dry well by Building 101. 

 
3. From: 

 
N/A. 

 
4. When: 

 
N/A. 

 
5. Generated By: 

 
Initially, it was believed that a laboratory waste stream was separated for disposal purposes.  The 
volatile component was evaporated in a flash tank while the remaining liquid wastes were discharged 
into a dry well.  However, inspection of Department of the Navy, Bureau of Yards and Docks drawings 
revealed that the flash tank did not discharge to the dry well. 

 
6. Amount: 

 
None. 

 
7. Work Completed: 

 
a.  A Preliminary Assessment was performed and a Site Inspection was not recommended under the 
Navy Installation Restoration program. 

 
  b.  This site was subjected to a site screening assessment (SSA) during 2002.  The field investigation 

included a geophysical survey and the collection of subsurface soil samples for analysis of Target 
Compound List (TCL) volatile organic compounds. 

 
  c.  The final SSP Report was completed in March 2003. 
 
8. Current Status: 

 
The final SSP Report recommended no action for this site. 

 
  



030211/P 2-60 CTO 0320 

BUILDING 102 DRY WELL 
 

(OLD MAP GRID L34) 
IR Site 52 

Fact Sheet 
 
 
1. Contamination: 

 
None. 

 
2. Location: 

 
Dry well by Building 102. 

 
3. From: 

 
N/A. 

 
4. When: 

 
N/A. 

 
5. Generated By: 

 
Initially, it was believed that a laboratory waste stream was separated for disposal purposes.  The 
volatile component was evaporated in a flash tank while the remaining liquid wastes were discharged 
into a dry well.  However, inspection of Department of the Navy, Bureau of Yards and Docks drawings 
revealed that the flash tank did not discharge to the dry well. 

 
6. Amount: 

 
None. 

 
7. Work Completed: 

 
a.  A Preliminary Assessment was performed and a Site Inspection was not recommended under the 
Navy Installation Restoration program. 

 
  b.  This site was subjected to a site screening assessment (SSA) during 2002.  A visual of the 

physical conditions at the site as well as available drawings of the site did not indicate the presence 
of a dry well in the area separate from the Site 51 dry well (which is located nearby).  No further 
investigation of the Site 51 was conducted. 

 
  c.   The final SSP Report was completed in March 2003. 
 
 
8. Current Status: 

 
The final SSP Report recommended no action for this site. 

 
  
  



030211/P 2-61 CTO 0320 

MERCURY CONTAMINATION OF THE SEWAGE SYSTEM 
 

(OLD MAP GRID L34) 
IR Site 53 

Fact Sheet 
 
 
1. Contamination: 

 
Mercury. 

 
2. Location: 

 
Storm and sanitary sewer pipes. 

 
3. From: 

 
Building 102. 

 
4. When: 

 
1909 through 1986. 

 
5. Generated By: 

 
In 1969, approximately 10 pounds of mercury were discovered in a storm sewer manhole and, in 
1989, approximately one pound of mercury was discovered in a sanitary sewer manhole.  Both 
manholes have drain line connections to Building 102.  Laboratory equipment that contained mercury, 
such as nitrometers, was used extensively in Building 102.  Mercury often entered drains during the 
cleaning of laboratory equipment.  In 1986, when mercury traps were placed on all sinks in Building 
102, mercury was discovered in the U-joints of the sinks. 

 
6. Amount: 

 
The Draft Preliminary Assessment Report states that only about ten percent of the mercury sent to 
Building 102 was returned to the Building 444 storage vault for reclamation.  Laboratory workers 
estimated that approximately one liter of mercury was lost per month.  Therefore, it is possible that 
28,000 pounds of mercury could have been discharged to the drain lines over the 77-year period that 
the building operated without mercury traps on the sinks. 

 
7. Work Completed: 

 
a.  Ten pounds of mercury discharged in the storm sewer manhole in 1969 were recovered. 
 
b.  One pound of mercury discharged in the sanitary sewer manhole in 1989 was recovered. 
 
c.  A television inspection of the gravity sewer lines was conducted in late 1988.  The vitrified clay and 
terra cotta pipes were broken, cracked, sagging, separated, and, in some cases, collapsed.  Mercury 
contamination of the sewage sludge rose to 150 parts per million while the television inspection was 
being conducted.  This suggests that the sewer cleaning, which was done prior to the television 
inspection, washed mercury down to the Sewage Treatment Plant.  Mercury levels have since 
dropped to levels acceptable for sending the sludge to an approved landfill. 
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MERCURY CONTAMINATION OF THE SEWAGE SYSTEM 
IR Site 53 

Fact Sheet 
(continued) 

 
 

d.  A Site Inspection was conducted under the Navy Installation Restoration Program and included: 
 
1)  Taking 26 soil samples from 13 borings.  One sample per boring was located below the level of the 
sewer line.  These samples were analyzed for mercury and nitrate esters.  In addition, some samples 
were analyzed for volatile organic compounds (VOCs), base-neutral acids (BNAs), target analyte list 
(TAL), and total petroleum hydrocarbon (TPH). 
 
2)  Obtaining 4 sediment samples from sanitary and storm sewer manholes and analyzing for 
mercury and nitrate esters. 
 
e.  During the SI, six monitoring wells were to be installed.  However, at a depth of approximately 41 
feet, a marker bed was encountered that was subsequently identified as a unit of the Tertiary 
Brandywine Formation, that is on top of the Patapsco Formation.  The Upper Patapsco Formation is 
a confining unit, which is estimated to be 100 feet thick.  Therefore, no shallow water-bearing zones 
were present. 

 
  f.  This site is included in the "Lab Area" grouping of sites.  An RI field investigation was completed at 

the Lab area in 2001.  Surface and shallow subsurface soil, sediment and surface water samples 
were collected in the Lab Area and analyzed for target analyte list metals, target compound list 
volatile and semi-volatile organic compounds, and an expanded list of explosives. 

 
8. Current Status: 

 
The RI report is currently undergoing Navy and regulatory review.  The final RI report for the Lab Area 
is expected to be completed in July 2003, and is expected to be followed by a feasibility study. 

  
  



030211/P 2-63 CTO 0320 

BUILDING 101 
 

(OLD MAP GRID L34) 
IR Site 54 

Fact Sheet 
 
 
1. Contamination: 

 
Mercury and asbestos. 

 
2. Location: 

 
Basement of Building 101. 

 
3. From: 

 
Use of laboratory equipment that contained mercury and possibly leaking pipes. 

 
4. When: 

 
From building construction in 1909 to mid-1980s. 

 
5. Generated By: 

 
In January 1990, several droplets of mercury were discovered on the insulation of a steam pipe 
located in the southeastern corner room of the basement in Building 101.  In addition, in the mid-
1980s, an employee noticed solvent odors in the basement when solvent was flushed down the sink 
in the room above, indicating a leaky pipe. 
 
Laboratory equipment that contained mercury was used in the room above the basement where 
mercury was discovered.  A 1918 blueprint shows four nitrometers located in this room.  During 
sensitivity tests, nitrometer bulbs, which contained mercury, sometimes exploded under pressure.  
After testing, the spent mercury, which also contained sulfuric acid, was poured into a "slop jar."  Tap 
water was run into the jar to remove the sulfuric acid from the mercury.  Small spills were common 
from transferring mercury to the "slop jar".  Jars of mercury often broke during rinsing in the sink. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
a.  A Site Inspection was conducted under the Navy Installation Restoration Program as 
recommended in the Preliminary Assessment, to determine the extent of contamination.  This 
inspection included: 
 
1)  Taking five wipe samples within the building and analyzing for mercury.   
 
2)  Taking five media samples from within the building and analyzing for mercury.   
 
3)  Obtaining five soil boring samples from beneath the building and analyzing for mercury and nitrate 
esters. 
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Fact Sheet 
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  b.  This site is included in the "Lab area" grouping of sites.  An RI field investigation was completed at 

the Lab Area in 2001.  Surface and shallow subsurface soil, sediment and surface water samples 
were collected in the Lab Area and analyzed for target analyte list metals, target compound list 
volatile and semi-volatile organic compounds, and an expanded list of explosives. 

 
 
8. Current Status: 

 
The RI report is currently undergoing Navy and regulatory review.  The final RI report for the Lab Area 
is expected to be completed in July 2003, and is expected to be followed by a feasibility study. 

 
 All CERCLA-related work will be limited to discharges from Building 101 and not the contamination 

inside of the building. 
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BUILDING 102 
 

(OLD MAP GRID L34) 
IR Site 55 

Fact Sheet 
 
 
1. Contamination: 

 
Mercury and asbestos. 

 
2. Location: 

 
Building 102. 

 
3. From: 

 
Use of laboratory equipment that contained mercury. 

 
4. When: 

 
From building construction in 1909 to 1963 when renovations to the building were made. 

 
5. Generated By: 

 
On October 6, 1987, metallic mercury was discovered dripping from the ceiling onto the sink table top 
of the coffee mess, located in the northern end of the basement of Building 102.  Review of 
Department of the Navy, Bureau of Yards and Docks drawings indicates that a nitrometer was once 
located in the room directly above the area were the metallic mercury was discovered. 
 
While installing mercury traps in the sinks of Building 102 in 1986, the plumber reported 
approximately a teaspoon of mercury in each of the U-joints. 
 
During sensitivity tests, nitrometer bulbs, which contained mercury, sometimes exploded under 
pressure.  After testing, the spent mercury, which also contained sulfuric acid, was poured into a 
"slop jar."  Tap water was run into the jar to remove the sulfuric acid from the mercury.  Small spills 
from transferring mercury to the "slop jar" were common.  Jars of mercury often broke during rinsing in 
the sink. 

 
6. Amount: 

 
Unknown. 

 
7. Work Completed: 

 
a.  During building renovations in 1963, the nitrometer operation was moved to the southern room on 
the first floor of Building 102, and the floor was sealed with a 2-inch layer of concrete. 
 
b.  In the mid 1970s, the nitrometer was moved to the southern room in the basement of Building 102 
and, in the early 1980s, the floor drains were sealed to prevent mercury release in case of a spill. 
 
c.  Cleanup of the mercury began after the mercury was found dripping from the ceiling but promptly 
ceased after asbestos was discovered.  
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BUILDING 102 
IR Site 55 

Fact Sheet 
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d.  Plastic sheeting was placed under the ceiling to encapsulate the leaking mercury, and the 
northern end of the building was closed to protect the health of the employees. 
 
e.  In February 1989, the building was abandoned.  In June 1991, the water supply to the building was 
disconnected to eliminate the potential for mercury contamination of the sludge generated from 
sewage treatment. 
 
f.  A Site Inspection was conducted under the Navy Installation Restoration Program.  This inspection 
included: 
 
1)  Taking five wipe samples within the building and analyzing for mercury. 
 
2)  Taking five media samples from within the building and analyzing for mercury. 
 
3)  Obtaining five soil boring samples from beneath the building and analyzing for mercury and nitrate 
esters. 
 

  g.  This site is included in the "Lab Area" grouping of sites.  An RI field investigation was completed 
at the Lab Area in 2001.  Surface and shallow subsurface soil, sediment and surface water samples 
were collected in the Lab Area and analyzed for target analyte list metals, target compound list 
volatile and semi-volatile organic compounds, and an expanded list of explosives. 

 
   
8. Current Status: 

 
The RI report is currently undergoing Navy and regulatory review.  The final RI report for the Lab Area 
is expected to be completed in July 2003, and is expected to be followed by a feasibility study. 

 
  All CERCLA-related work will be limited to discharges from Building 102 and not the contamination 

inside of the building. 
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LEAD CONTAMINATION AT INDUSTRIAL WASTEWATER OUTFALL (IW) 87 
 

(OLD MAP GRID H19) 
IR Site 56 

Fact Sheet 
 
 
1. Contamination:   
 
 Lead. 
 
2. Location:   

 
Pit, pipe, and sediment leading to IW87 from Building 790 

. 
3. From:   

 
Washdown of lead-lined floor. 

 
4. When:   

 
1953 to October 1992. 

 
5. Generated By:   

 
Building 790 contains a tank of nitric acid and a tank of sulfuric acid.  The fumes from these acids get 
on the walls and floor inside the building, requiring a periodic washdown of the walls and floor.  The 
fumes from the strong acids dissolved the lead from the flooring, and the washdown provided a route 
for the dissolved lead to discharge from the building to IW87. 

 
6. Amount:   

 
Unknown. 

 
7. Work Completed:   

 
An Engineering Evaluation/Cost Analysis (EE/CA) was prepared to determine the best method for 
cleaning this lead from the pit, pipe, and sediment.  

 
 A removal action conducted in late 1996 included removal and cleaning of the pipe leading to IW87, 

excavation of the outfall area, treatment of contaminated water on the site, and relining of the pipe.   
 
8. Current Status:   

 
This site will continue to the Remedial Investigation/Feasibility Study phase. 
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BUILDING 292 TCE CONTAMINATION 
 

(OLD MAP GRID P33) 
IR Site 57 

Fact Sheet 
 
1. Contamination:   

  
 Trichloroethylene (TCE). 
 
2. Location:   

 
 Building 292. 
 
3. From:   

 
 Possible discharges and spills from drainage of the vapor-degreasing tank. 
 
4. When:   

   
 1964 to 1989. 
 
5. Generated By:   
  

Emptying of a 2000-gallon vapor-degreasing tank.  The cleaning system used TCE vapors to clean 
metal parts.  The 2000-gallon tank of TCE was emptied and refilled approximately every six months. 

 
6. Amount:   

 
 Unknown.  Extent of contamination to be determined. 
 
7. Work Completed:   
 

a.  A limited subsurface investigation was conducted in March 1996.  This investigation indicated 
elevated levels of TCE in the soil and groundwater in the area south of Building 292.   
 
b.  A Draft Engineering Evaluation/Cost Analysis (EE/CA) was completed in October 1996.  Before the 
EE/CA was completed, a treatability study was conducted to determine if Soil Vapor Extraction (SVE) 
was an effective remedy.  The results of the Treatability study indicated that SVE would not work at 
the site due to the geology and location of the groundwater table.  
 
c.  In 1998, the Navy completed a Removal Action at Site 57 to address infiltration of TCE-
contaminated groundwater into a storm sewer leading to outfall IW-80.  Approximately 700 feet of 
storm sewer were lined to inhibit the accelerated migration of TCE. 
 
d.  The Navy completed a remedial investigation at Site 57 in July 2000. 
 
e.  During August 2001, a field investigation was conducted at Site 57 to collect field data to aid in the 
evaluation of remedial alternatives during the preparation of an FS. 
 
f.  A pilot study, which includes injecting Hydrogen Release Compound (HRC) in shallow groundwater 
to facilitate natural attenuation, began in May 2003. 
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(OLD MAP GRID P33) 
IR Site 57 

Fact Sheet 
(Continued) 

 
8. Current Status:   

 
Development of the Feasibility Study on hold pending the results of the HRC pilot study. 

 



030211/P 2-70 CTO 0320 

UNDERGROUND STORAGE TANKS AT TRANSPORTATION DEPARTMENT 
 

(OLD MAP GRID E37) 
IR AOC 

(Main Area SWMUs 4 and 5) 
Fact Sheet 

 
1.  Contamination: 
 

Waste oil from equipment maintenance.  
 
2.  Location: 
 

These units consist of one 550-gallon underground storage tank (UST) (SWMU 4) behind the 
automotive shop (Building 290) and a second 1,000-gallon UST (SWMU 5) behind the heavy 
equipment shop (Building 525). 

 
3. From: 
 

Waste oil from equipment maintenance is placed in a basin, which is approximately 36 inches by 
18 inches by 12 inches deep, inside the shops.  The waste oil drains through a pipe to the USTs.  A 
contractor pumps the waste oil from the tanks to a truck for off-site disposal. 

 
4. When: 

 
Facility personnel indicated that the units have been in operation since 1978. 

 
5. Generated By: 

 
The wastes managed at this unit include waste oils from the transportation equipment maintenance 
branch. 

 
6. Amount: 
 

One 550-gallon underground storage tank (SWMU 4) and a second 1,000-gallon UST (SWMU 5). 
 
7. Work Completed: 
 

a.  During the visual site inspection (VSI), stained soil was observed in the vicinity of the stand pipe 
from the UST behind Building 55 (SWMU 5).  No evidence of release was observed in the vicinity of 
SWMU 4. 
 
b.  These units were included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002.  Based on the information provided in 
the document, the team agrees that no action is required at these units. 
 

 
8.      Current Status: 

 
These units will be eliminated from further consideration in the IR Program and will be removed from 
the next version of the Site Management Plan. 
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USED BATTERY ACCUMULATION AREA (BUILDING 290) 
 

(OLD MAP GRID R27) 
IR AOC 

(Main Area SWMU 6) 
Fact Sheet 

 
 
1.  Contamination: 
 

Unit is used for storage of used batteries. 
 
2.  Location: 
 

Automotive shop (Building 290). 
 
3. From: 

 
The Transportation Department automotive shop (Bldg. 290) uses an area outside the building for 
accumulation of used batteries.  The batteries are stored on wooden pallets over a concrete 
driveway.  The area is uncovered and measures approximately 6 feet wide by 10 feet long 

 
4. When: 

 
According to facility representatives, the date the area was first used for storage is not known.  
However, the area has been used for several years. 

 
5. Generated By: 
 

The Transportation Department automotive shop (Building 290) uses an area outside the building for 
accumulation of used batteries.   

 
6. Amount: 
 

Unknown 
 
7. Work Completed: 

 
a.  Staining was observed on the concrete pad during the visual site inspection (VSI).  However, no 
visible signs of release to soils were noted, and no releases were noted in available file information. 

 
b.   This unit was included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002.  Based on the information provided in 
the document, the team agrees that no action is required at this unit. 
 

 
8. Current Status: 

 
This unit will be eliminated from further consideration in the IR Program and will be removed from the 
next version of the Site Management Plan. 
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WASTE OIL STORAGE AREA (GOODARD POWER PLANT) 
 

(OLD MAP GRID N31) 
IR AOC 

(Main Area SWMU 27) 
Fact Sheet 

 
 
1.  Contamination: 
 

The area is approximately 150 feet long by 50 feet wide and includes metal drums of waste oil 
sitting on the soil surface.  At the time of the visual site inspection (VSI), the unit contained 8 drums 
of waste oil from the oil/water separator, five empty drums labeled pelletized nitrocellulose, and a 
pile of oily soil that was approximately 12 feet by 10 feet by 3 feet high.  The pile appeared to 
contain waste oil and absorbent collected from spills inside the power plant.   
 
Remediation activities included the removal of the empty drums and the partial removal of the empty 
waste oil and absorbent.  The remaining stained soil was drummed for off-site disposal.  

 
2.  Location: 
 

Fuel storage area at Goddard Power Plant.  
 
3. From: 

 
Goddard Power Plant. 

 
4. When: 
 

Area had been used for storage of this type since the start-up of the power plant in 1957. 
 
5. Generated By: 

 
This unit is used for storage of waste oil collected from the power plant.  The drums of waste oil are 
taken to the Caffee Road thermal treatment unit (SWMU 21) for burning or to Building 455 (SWMU 
2) for off-site disposal. 

 
6. Amount: 
 

At the time of the VSI, the unit contained 8 drums of waste oil from the oil/water separator, five 
empty drums labeled pelletized nitrocellulose, and a pile of oily soil approximately 12 feet by 10 feet 
by 3 feet high. 

 
7. Work Completed: 
 

a.  On the second day of the VSI, a pile of stained soil was observed in the area.  During the fifth 
day of the VSI, the unit was revisited and it was observed that the waste pile had been partially 
removed and that an area of stained soil remained.  
 
b.   This unit was included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002.  Based on the information provided in 
the document, the team agrees that no action is required at this unit. 
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WASTE OIL STORAGE AREA (GOODARD POWER PLANT) 
IR AOC 

(Main Area SWMU 27) 
Fact Sheet 
(Continued) 

 
 
8. Current Status: 

 
This unit will be eliminated from further consideration in the IR Program and will be removed from the 
next version of the Site Management Plan. 



030211/P 2-74 CTO 0320 

CAFFEE ROAD WASTE OIL STORAGE AREA 
 

(OLD MAP GRID L6) 
IR AOC 

(Main Area SWMU 38) 
Fact Sheet 

 
 
1.  Contamination: 
 

This unit is a storage area for drums of waste oil used at the Decontamination Burn Point (SWMU 
21). 

 
2.  Location: 

 
Decontamination Burn Point (SWMU 21). 

 
3. From: 
 

The oil is used to start and maintain the fire at the burn point.  The fire is initiated to flash explosive 
residue from discarded metal parts generated on-Station. 

 
4. When: 
 

Oil has been stored at this location since approximately 1986. 
 
5. Generated By: 
 

The unit is used for storage of waste oil from vehicles and machinery in drums.  The oil is used to 
start and maintain the fire at the Decontamination Burn Point.  

 
6. Amount: 
 

Unknown. 
 
7. Work Completed: 

 
a.  There was no known history of release at the unit, and no signs of release were observed during 
the visual site inspection. 
 
b.  This unit was included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002. 

 
8. Current Status: 

 
The decision reached during the desktop audit was that this unit will be investigated as part of the 
Remedial Investigation for Site 11. 

 
 



030211/P 2-75 CTO 0320 

WASTEWATER COLLECTION TREATMENT TANKS (MOSER PLANT) 
 

(OLD MAP GRID E17) 
IR AOC 

(Main Area SWMUs 40 through 46) 
Fact Sheet 

 
 
1. Contamination: 
 

These seven units are used for the collection and treatment of wastewater generated from the 
production of nitrate esters (e.g., nitroglycerin, nitrocellulose, etc.) at the Moser Plant.  The 
wastewater contains concentrations of slightly acidic explosive residue. 

 
2.  Location: 
 

Moser Plant. 
 
3. From: 

 
The tanks are used to collect the wastewater, settle the explosive residue, and neutralize the 
acidity, if necessary.   

 
4. When: 
 

The units were installed and began operation in the mid-1970s.  
 
5. Generated By: 
 

The units are used for collection and treatment of wastewater containing explosive residue, which is 
slightly acidic.  The settled explosive residue from the wastewaters is adsorbed onto wood chips 
and burned at the Cast Plant Burn Point (SWMU 19).  The water is discharged to an NPDES outfall 
after settling.  

 
6. Amount: 

Unknown. 
 
7. Work Completed: 
 

a.  The tanks observed during the visual site inspection included two 300-gallon tanks, one 
1,000-gallon tank, and one 200-gallon tank.  The tanks were all constructed of steel, were located 
indoors on concrete floors, and were each covered.  Three additional tanks of the same design and 
construction are located in the process area.  

 
b.  These units were included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002. 

 
8. Current Status: 

 
These units will be eliminated from further consideration in the IR Program and will be removed from 
the next version of the Site Management Plan. 

 



030211/P 2-76 CTO 0320 

SPENT ACID STORAGE TREATMENT TANKS (MOSER PLANT) 
 

(OLD MAP GRID E17) 
IR AOC 

(Main Area SWMU 47 through 51) 
Fact Sheet 

 
 
1. Contamination: 
 

These five units are used for the collection and treatment of spent acid generated during production 
of nitrated esters at the Moser Plant.  

 
2.  Location: 
 

Moser Plant. 
 
3. From: 
 

The tanks include three spent acid tanks, including one 150-gallon and two 553-gallon tanks, one 
200-gallon slum recovery tank, and one 6,000-gallon neutralization tank (divided into two 
compartments).  The tanks are constructed of steel, are located indoors, and are covered.  The level 
in the tanks is controlled by batch flow to the units. 

 
4. When: 
 

Tanks were installed and began operation in the mid-1970s. 
 
5. Generated By: 
 

The units are used for collection and treatment of spent acid from the production of nitrated esters.  
The wastewater from neutralization is discharged to an NPDES outfall.  The NOS representative 
stated that no sludge was generated by the neutralization process. 

 
6. Amount: 
 
 Unknown. 
 
7. Work Completed: 
 

a.  There is no history of release from the units, and there were no visible signs of release during the 
visual site inspection. 

 
b.  These units were included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002. 
 

8. Current Status: 
 
These units will be eliminated from further consideration in the IR Program and will be removed from 
the next version of the Site Management Plan. 

 
 



030211/P 2-77 CTO 0320 

WASTEWATER STORAGE TANKS (BLDG. 1596) 
 

(OLD MAP GRID P30) 
IR AOC 

(Main Area SWMU 64 through 66) 
Fact Sheet 

 
 
1. Contamination: 
 
 The units were used for storage of water contaminated with hydrazine fuel. 
 
2. Location: 
 
 Building 1596. 
 
3. From: 
 

The wastewater storage tanks located in Building 1596 were used for storage of water contaminated 
with hydrazine fuel.  The water was incinerated in Thermal Destructor 2 (SWMU 63).  The tanks are 
located indoors over concrete flooring.  They are constructed of polyurethane and are approximately 
10,000-gallon each in capacity. 

 
4. When: 
 

The exact date of installation of the tanks is not certain; however, it is assumed the tanks were 
installed circa 1976 [i.e. the same time as construction of Thermal Destructor 2 (SWMU 63)]. 

 
5. Generated By: 
 

The tanks are located indoors on a concrete floor and have been empty for a number of years.  No 
details were available on the control of flow to the tanks. 

 
6. Amount: 
 
 Unknown. 
 
7. Work Completed: 

 
a.  There is no known history of release from the units, and no visible signs of release were 
observed during the visual site inspection. 

 
b.  These units were included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002. 

 
8. Current Status: 

 
 These units will be eliminated from further consideration in the IR Program and will be removed from 
the next version of the Site Management Plan. 



030211/P 2-78 CTO 0320 

TEMPORARY ACCUMULATION DUMPSTERS FOR EXPLOSIVE SCRAP 
 

IR AOC 
(Main Area SWMU 69) 

Fact Sheet 
 
 
1.  Contamination: 

 
The units are used for storage of explosive scrap from processes throughout the facility. 

 
2.  Location: 
 

Throughout the Station. 
 
3. From: 
 

The Naval Ordnance Station uses metal dumpsters for collection of explosive scrap from 
manufacturing and associated operations throughout the Station. 

 
4. When: 
 

The practice of storing explosive scrap in dumpsters was used at the Station from the late 1950s 
and until 1992.  

 
5. Generated By: 

 
The dumpsters are color coded (blue or yellow) for use only as storage for explosive scrap.  They 
are constructed of metal, measure approximately 5 feet long by 4 feet wide by 4 feet deep, and are 
typically located over concrete or asphalt.  The explosive scrap contained in a water bath is in the 
dumpster.  Water must be present in the dumpsters for safety reasons:  dry propellant scrap is an 
explosive hazard.  When filled, the dumpster is transported to the burn point (SWMU 19); the water 
is filtered and discharged through an NPDES outfall and the explosive scrap is burned at the burn 
point. 

  
The dumpsters are filled to fill-lines marked on the dumpster.  The fill-line leaves ample freeboard to 
prevent overflow or spilling from the dumpster. 

 
6. Amount: 

 
50 to 60 dumpsters 
 

7. Work Completed: 
 
There is no known history of release from the dumpsters.  Visual inspection of several units during 
the visual site inspection found no a signs of release.  All inspected units were found to be in good 
condition. 

 
b.  This unit was included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002. 

 
 
 
 



030211/P 2-79 CTO 0320 

TEMPORARY ACCUMULATION DUMPSTERS FOR EXPLOSIVE SCRAP 
 

IR AOC 
(Main Area SWMU 69) 

Fact Sheet 
 
 
8.      Current Status: 

 
This unit will be eliminated from further consideration in the IR Program and will be removed from the 
next version of the Site Management Plan. 



030211/P 2-80 CTO 0320 

TEMPORARY ACCUMULATION BUILDINGS FOR DRUMMED EXPLOSIVE SCRAP 
IR AOC 

 
(Main Area SWMU 70) 

Fact Sheet 
 
 
1.  Contamination: 
 

The units are used for temporary storage of explosive scrap generated at process areas  
throughout the facility. 

 
2.  Location: 
 

The storage locations are wooden sheds, all of similar design, constructed over concrete pads.  The 
sheds are covered and typically measure approximately 6 feet by 6 feet. 

 
3. From: 

 
The Naval Ordnance Station has 51 storage buildings for accumulation of explosive scrap in metal 
cans.  The metal cans (commonly called G.I. cans) are about 30 gallons in size and are color 
coded blue or yellow for use only as storage for explosive scrap. 

 
4. When: 
 

There are 51 temporary accumulation areas that have been constructed at various times 
during the facility operation. 

 
5. Generated By: 

 
Explosive scrap is typically adsorbed (i.e., liquid) onto wood chips and collected in non-conductive 
rubber bags, placed in the metal cans, and stored in the accumulation area.  Cans were removed 
daily to the burn point (SWMU 19) for safety reasons. 
 
The explosive scrap is collected in non-conductive rubber bags, placed in the metal 
cans, and stored in the building.  The buildings have concrete floors but no curbs. 

 
6. Amount: 
 

Unknown. 
 
7. Work Completed: 

 
a.  There is no known history of release from the units, and the visual inspection found no signs of 
release. 
 
b.  This unit was included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002. 

 
8.      Current Status: 

 
This unit will be eliminated from further consideration in the IR Program and will be removed from the 
next version of the Site Management Plan. 



030211/P 2-81 CTO 0320 

OIL/WATER SEPARATORS 
 

IR AOC 
(Main Area SWMU 72) 

Fact Sheet 
 
 
1.  Contamination: 

 
Several wastewater discharge lines at the Naval Ordnance Station include an oil/water separator for 
removal of floating oil from the wastewater prior to discharge through an NPDES outfall.  

 
2.  Location: 

 
Various process areas on-Station. 

 
3. From: 
 

The unit separates floating oil from wastewater generated by various process areas on-Station.  
Waste oil is collected at the units and either used on site or disposed offsite.  The units are 
typically constructed of concrete and are generally covered with a metal-lid.  Many of the units 
overflow to NPDES discharge points.  

 
4. When: 
 

It is assumed that the separators were typically constructed at the time of building construction 
 
5. Generated By: 

 
The waste oil is either used on site (e.g., such as the waste oil used for starting fires at the 
Decontamination Burn Point or disposed off-site. 

 
6. Amount: 

 
The Industrial Wastewater Treatment Study listed at least 15 separators associated with various 
buildings and process lines. 

 
7. Work Completed: 

 
a.  There is no known history of release from the units, and visual inspection of two units found no 
signs of release. 

 
b.  This unit was included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002. 

 
8.      Current Status: 

 
This unit will be eliminated from further consideration in the IR Program and will be removed from the 
next version of the Site Management Plan. 



030211/P 2-82 CTO 0320 

 
UNLINED OVERLAND DRAINAGE DITCHES 

 
IR AOC 

(Main Area SWMU 74) 
Fact Sheet 

 
 
1.  Contamination: 

 
Process wastewater containing various contaminants.  

 
2.  Location: 

 
Drainage ditches throughout the Activity 

 
3. From: 
 

Discharge of process wastewater to unlined overland drainage ditches 
 
4. When: 
 

Startup varies with each ditch.  However, the practice of discharge in unlined ditches has been used 
since the beginning of production at the Activity. 

 
5. Generated By: 

 
Various processes throughout the Activity 

 
6. Amount: 

 
Unknown 

 
6. Work Completed: 

 
a.  This unit was included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002. 
 

8.      Current Status: 
 
The decision reached during the desktop audit was this SWMU will remain an AOC and additional 
work is needed to identify and verify ditches with potential contamination.  It is expected that limited 
sampling will be conducted in the identified ditches.  An approach to address these types of ditches 
will be developed in the future. 



030211/P 2-83 CTO 0320 

SAND BLASTING SAND STORAGE AREA 
 

(OLD MAP GRID B8) 
IR AOC 

(Main Area RCRA AOC G) 
Fact Sheet 

 
 
1.  Contamination: 
 

Sand blasting is used to remove paint from rocket motor casings.  Sand blasting sand commonly 
contains heavy metals.  

 
2.  Location: 

 
The equipment is located indoors on a floor and containment area constructed of steel and concrete 
(Building 1134). 

 
3. From: 
 

The sand is collected and continuously recycled to the sand blast equipment, resulting in no waste 
sand. 

 
4. When: 

 
Unknown. 

 
5. Generated By: 

 
The process is currently being converted to use of a plastic medium (i.e., to replace the sand) for 
removal of the paint. 

 
6. Amount: 
 

Unknown. 
 
7. Work Completed: 
 

This unit was included in the January 2002 Desktop Audit Decision Document, which was signed by 
all Remedial Project Managers on April 23, 2002. 

 
8.      Current Status: 

 
This unit will be eliminated from further consideration in the IR Program and will be removed from the 
next version of the Site Management Plan. 

 
 



030211/P 2-84 CTO 0320 

DRUM AT FUEL STORAGE AREA 
 

(OLD MAP GRID C8) 
IR AOC 

(Main Area RCRA AOC H) 
Fact Sheet 

 
 
1.  Contamination: 

 
During visual inspection of the vehicle maintenance area (Building 290), a single drum containing an 
unidentified liquid was observed adjacent to the nearby fuel storage area.  There was no indication, 
however, that the contents of the drum were a waste (i.e., no signs that activities in the area would 
generate a waste).  The drum was located outdoors on an asphalt roadway.  There was no apparent 
leakage from the drum, and visual inspection found no signs indicating that the area was routinely 
used for storage of drums. 

 
2.  Location: 

 
 Unknown. 
 
3. From: 
 
 Unknown. 
 
4. When: 

 
 Unknown. 
 
5. Generated By: 

 
 Unknown. 
 
6. Amount: 

 
 Unknown. 
 
7. Work Completed: 

 
This unit was included in the January 2002 Desktop Audit Decision Document, which was signed by 
all Remedial Project Managers on April 23, 2002. 

 
8. Current Status: 

 
This unit will be eliminated from further consideration in the IR Program and will be removed from the 
next version of the Site Management Plan. 

 



030211/P 2-85 CTO 0320 

SAFETY THERMAL TREATMENT POINT 
 

(OLD MAP GRID F1) 
IR AOC 

(Main Area SWMU 20) 
Fact Sheet 

 
 
1.  Contamination: 

 
The Safety Thermal Treatment Point is an open burning area that operates in a manner similar to 
the Cast Plant Burn Point (SWMU 119).  The unit is used for thermal treatment of explosive and 
flammable waste.  

 
2.  Location: 
 

The Safety Thermal Treatment Point is located west of the Cast Plant Burn Point on a small 
peninsula extending into the Potomac River (south of Building 1248). 

 
3. From: 

 
The treatment point is an area of bare soil on the end of the peninsula where various explosive and 
flammable materials are burned.  The Safety Thermal Treatment Point is used for burning of 
pyrotechnics including igniters, detonators, and other explosive devices. 

 
Like the Cast Plant Burn Point, the state of Maryland has determined that the unit will require a 
RCRA permit under Subpart X regulations.  

 
4. When: 
 

The start-up date of the unit is estimated to be the late 1940s or early 1950s. 
 
5. Generated By: 
 

The unit is used for thermal treatment of explosive and flammable waste.  The unit is an area of bare 
soil with no secondary containment preventing runoff into the river.  The unit is designed to release 
to air.  Some residue may remain from incomplete burning of the waste materials; however, facility 
representatives stated that the area is periodically "shocked" to remove any residual explosive or 
flammable material. 

 
6. Amount: 

 
 Unknown. 
 
7. Work Completed: 
 

This unit was included in the January 2002 Desktop Audit Decision Document, which was signed by 
all Remedial Project Managers on April 23, 2002. 

 
 
 
 
 
 



030211/P 2-86 CTO 0320 

SAFETY THERMAL TREATMENT POINT 
 

(OLD MAP GRID F1) 
IR AOC 

(Main Area SWMU 20) 
Fact Sheet 

 
 
8.      Current Status: 

 
The decision reached during the desktop audit was that this unit should be subjected to a remedial 
investigation/feasibility study. 
 
SWMU 20 has also been included in the MRP and designated as site UXO 000020. 
 



030211/P 2-87 CTO 0320 

CAFFEE ROAD DECONTAMINATION BURN POINT 
 

(OLD MAP GRID L6) 
IR AOC 

(Main Area SWMU 21) 
Fact Sheet 

 
 
1.  Contamination: 
 

The Decontamination Burn Point is a thermal treatment open burn area for decontamination of scrap 
metal contaminated with explosive.  The burn area has two large piles of scrap metal, one awaiting 
thermal treatment and a second, treated pile.  The waste oil used to ignite and sustain the fire is 
stored in drums at a storage area near the burn point. 
  
Like the Cast Plant and Safety Burn Points, the state of Maryland has determined that the 
Decontamination Burn Point will require a RCRA permit under Subpart X regulations. 

 
2.  Location: 
 

The unit lies at the south end of Caffee Road on top of the inactive Caffee Road Landfill and 
approximately 253 yards from Mattawoman Creek. 

 
3. From: 
 

The metal is placed into a pile and ignited to remove any explosive contaminants by burning.  
Waste oil is used on the metal to ignite and sustain the fire.  Following treatment, the metal is sold 
to off-site contractors as scrap. 

 
4. When: 

 
This unit has been in operation since the Caffee Road Landfill was covered in the early 1980s. 

 
5. Generated By: 

 
This unit is used for the thermal treatment of solids, including wood and metal contaminated with 
explosives.  The contaminated material is burned with waste oil to aid combustion.  Thermally 
treated material is periodically collected and sold as scrap.  The unit is located on the soil cover 
over the Caffee Road Landfill. 

 
6. Amount: 
 

Unknown. 
 
7. Work Completed: 
 

This unit was included in the January 2002 Desktop Audit Decision Document, which was signed by 
all Remedial Project Managers on April 23, 2002. 

 
8.      Current Status:  

 
The decision reached during the desktop audit was that this unit will be investigated as part of the 
remedial investigation of Site 11. 



030211/P 2-88 CTO 0320 

2.2 SITE DESCRIPTIONS – STUMP NECK ANNEX 

This section includes the fact sheets for the Stump Neck IR sites and AOCs. 

 



030211/P 2-89 CTO 0320 

STUMP NECK IMPACT AREA 
 

(OLD MAP GRID F16, G16) 
IR Site 30 

(Stump Neck Annex SWMU 22) 
Fact Sheet 

 
 
1.  Contamination: 
 

Exploded ordnance. 
 
2.  Location: 
 

The area is approximately 40 acres of marshland. 
 
3. From: 
 

According to facility representatives, this area was used for testing of single-base, powder-fired 
projectiles. 

 
4. When: 
 

The unit was reportedly used before World War II. 
 
5. Generated By: 
 

Projectile testing. 
 
6. Amount: 
 

Unknown. 
 
7. Work Completed: 
 

No projectiles have been recovered from the area. 
 
The 1990 EPA RCRA Corrective Action Permit stated that no further action was necessary at the 
time. 

 
8.      Current Status: 

 
Awaiting Initiation of Site Screening Process. 
 
Currently designated as Munitions Response Program site UXO 000010. 

 



030211/P 2-90 CTO 0320 

OLD DEMOLITION RANGE 
 

IR Site 31 
(Stump Neck Annex SWMU 23) 

Fact Sheet 
 
 
1.       Contamination: 
 

Small quantities of shrapnel and casings from detonation of explosives. 
 
2.        Location: 
 

The area is approximately one acre in size.  This unit is in the immediate vicinity of the Chicamuxen 
Creek's Edge Dump Site B (SWMU 4). 

 
3.        From: 
 

Training activities at the site are believed to have been similar to those now practiced at Range 6 
(SWMU 5), an explosive ordnance disposal training range. 

 
4.        When: 
 

Used in 1962, and for many years prior to 1962, as an old demolition training ground. 
 
5. Generated By: 
 

Explosive ordinance disposal training. 
 
6. Amount: 
 

Small quantities of shrapnel and casings. 
 

7. Work Completed: 
 
The 1990 EPA RCRA Corrective Action Permit stated that no further action was necessary at the 
time. 

 
8.        Current Status: 
 

Awaiting Initiation of Site Screening Process. 
 
Currently designated as Munitions Response Program site UXO 000007. 

 
 



030211/P 2-91 CTO 0320 

SUSPECTED TOOL BURIAL SITE 
 

IR Site 32 
(Stump Neck Annex SWMU 11) 

Fact Sheet 
 
 
1.      Contamination: 
 
 Beryllium-copper alloy. 
 
2. Location: 
 
 Vicinity of Building 31 Stump Neck. 
 
3. From: 
 
 Hand tools used in explosive ordnance disposal work. 
 
4.  When: 
 
 Unknown. 
 
5.  Generated By: 
 
 This unit is suspected to contain special beryllium-copper alloy hand tools used in explosive 
 ordnance work. 
 
6.  Amount: 
 

Unknown. 
 
7.  Work Completed: 
 
 a.  During the visual site inspection, the unit was covered with grass and rimmed by sparse woods.  

Facility  representatives indicated the burial site's approximate size was 10 feet by 10 feet. 
 
b.  The 1990 EPA RCRA Corrective Action Permit stated that no further action was necessary at 
the time. 
 
c. This site was subjected to a site screening assessment (SSA) during 2002.  Because the site is 
so similar to Site 34 with respect to the potential sources of contamination, the work plan allowed 
for not pursuing the investigation of Site 32 if the results from the Site 34 investigation indicated that 
no action was appropriate.  Since the results of the Site 34 investigation indicated no reason to 
pursue Site 32, no field investigation was performed. 
 
d.  The final SSP Report was completed in March 2003. 
 

8.      Current Status: 
  

A draft SSP decision document, which recommends no action, is currently being reviewed. 
 

 



030211/P 2-92 CTO 0320 

SCRAP METAL PIT 
 

(OLD MAP GRID O16) 
IR Site 33 

(Stump Neck Annex SWMU 7) 
Fact Sheet 

 
1. Contamination: 
 
 Metal parts of mines, torpedoes, and other explosive-inert items. 
 
2. Location: 
 

The exact location of the Scrap Metal Pit could not be identified.  The area is southwest of Building 
2117.  

 
3.  From: 
 
 Used as a disposal pit for mines and torpedoes.  This unit is an outdoor, unlined earthen area that 

measures approximately 10 feet by 30 feet by 10 feet deep. 
 
4.  When: 
 
 Prior to 1983 
 
5.  Generated By: 
  
 Disposed wastes include metal objects (parts of mines, torpedoes, and other inert materials) 

derived from the manufacture of explosives. 
 
6.  Amount: 
 
 Unknown. 
 
7.  Work Completed: 
  

a.  During the visual site inspection, the area was covered with grass and brier and was sparsely 
lined with trees.  The area had been approximately two years earlier. 
 
b.  The 1990 EPA RCRA Corrective Action Permit stated that no further action was necessary at 
the time. 
 
c.  A site screening assessment (SSA) field investigation was completed in 2002.  The field 
investigation included a geophysical survey; temporary monitoring wells with groundwater samples 
analyzed for Target Analyte List (TAL) metals and explosive; subsurface soil samples analyzed for 
TAL metals and explosives; and test pits located based on the results of the geophysical survey. 

 
8. Current: Status 
 

The draft SSA report is currently undergoing Navy and regulatory review.  The final SSA report was 
completed in March 2003 
 
A supplemental sampling investigation is recommended before determining if an RI is justified.  



030211/P 2-93 CTO 0320 

TOOL BURIAL SITE 
 

(OLD MAP GRID E15) 
IR Site 34 

(Stump Neck Annex SWMU 8) 
Fact Sheet 

 
 
1.        Contamination: 
 
 Beryllium-copper alloy. 
 
2. Location: 
 
 Located approximately 60 to 70 feet into a wooded area southeast of Building D21C. 
  
3. From: 
 
 Two unlined burial pits, each measuring about 5 feet by 15 feet by 12 feet deep.  The volume of 

tools in each pit is said to be about 5 feet by 8 feet by 2 feet. 
 
4. When: 
 

Used once in 1972 or 1973.  Beryllium-copper alloy hand tools were disposed in the pits.  These 
tools were discarded because they did not pass a magnetometer test and were considered 
unserviceable. 

 
6. Amount: 
 
 Unknown. 
 
7. Work Completed: 
 

 
a.  The 1990 EPA RCRA Corrective Action Permit stated that no further action was necessary at 
the time. 
 
b.  A site screening assessment (SSA) field investigation was completed in 2002.  The field 
investigation included a geophysical survey; temporary monitoring wells with groundwater samples 
analyzed for beryllium and copper; subsurface soil samples analyzed beryllium, copper, and 
explosives; and test pits located based on the results of the geophysical survey. 
 
c.  The final SSP Report was completed in March 2003. 

 
8. Current Status: 
 

A draft SSP decision document, which recommends no action, is currently being reviewed. 
 
  
 



030211/P 2-94 CTO 0320 

TORPEDO BURIAL SITE 
 

(OLD MAP GRID E14, E15) 
IR Site 35 

(Stump Neck Annex SWMU 9) 
Fact Sheet 

 
 
1. Contamination: 
 
 Torpedoes and associated hardware, possibly containing fuzes and parts which are not rendered 

safe. 
 
2. Location: 
 
 Located near Building 2075. 
 
3. From: 
 

The unit is an unlined earthen pit.  Inert objects disposed in this unit included discarded torpedo 
shells and associated hardware. 

 
4.      When: 
 

Used in the late 1940s and early 1950s and inactive since the early 1950s 
 
5. Generated By: 
 
 The waste was transported from a torpedo station near Washington, D.C. 
  
6.  Amount: 
 
 Unknown. 
 
7. Work Completed: 
 
 During the visual site inspection the area appeared flat and was covered with green grass.  The 

perimeter of the unit is wooded and an unnamed creek dissects the area. 
 
The 1990 EPA RCRA Corrective Action Permit stated that no further action was necessary at the 
time. 

 
8. Current Status: 
 

Awaiting Initiation of Site Screening Process. 
 
Currently designated as Munitions Response Program site UXO 000012. 

 
 



030211/P 2-95 CTO 0320 

CLOSED LANDFILL 
 

(OLD MAP GRID H14, H15) 
IR Site 36 

(Stump Neck Annex SWMU 10) 
Fact Sheet 

 
1. Contamination: 
 
 Inert metal casings, mines, bombs, and torpedoes. 
 
2.  Location: 
 
 Unknown. 
 
3.  From: 
 
 Objects disposed in the landfill included metal casings, mines, bombs, and torpedoes, which 
 reportedly were inert and contained no explosives or chemicals when buried. 
 
4. When: 
 
 Used from 1972 to 1974; inactive since 1974. 
 
5. Generated By: 
 
 Unknown. 
 
6. Amount: 
 

Unknown. 
 
7. Work Completed: 
 

a.  The NACIP IAS report describes a landfill that consists of two distinct adjacent areas.  The unit 
is an unlined, earthen area, approximately one to two acres in size, and is covered with grass and 
other low vegetation.  The unit is contiguous with a wetland area and is rimmed by sparse woods.   
 
b.  During the visual site inspection, tall grass-covered the area and the soil was dark with a low 
brier ground cover. 
 
c.  The 1990 EPA RCRA Corrective Action Permit stated that no further action was necessary at 
the time. 
 
d.  A site screening assessment (SSA) field investigation was completed in 2002.  According to the 
work plan, the field investigation was limited to a geophysical survey. 
 
e.  The final SSA report was completed in March 2003. 
 

8.     Current Status: 
 
The SSA report recommends moving into the RI/FS phase. 



030211/P 2-96 CTO 0320 

CAUSEWAY 
 

(OLD MAP GRID E13) 
IR Site 37 

(Stump Neck Annex SWMU 24) 
Fact Sheet 

 
 
1.  Contamination: 
 

Causeway fill, which is primarily rubble partly composed of old torpedo casings. 
 
2.  Location: 
 

The access road to the ranges at Stump Neck crosses a narrow neck of land.  The causeway is 
directly adjacent to the Potomac River. 

 
3. From: 
 

The narrow neck of land has been built up with fill material. 
 
4. When: 
 

Unknown. 
 
5. Generated By: 
 

Shore stabilization.  
 
6. Amount: 
 

Unknown. 
 
7. Work Completed: 
 

a.  Observation of the area indicated the presence of a raised land area and use of concrete blocks 
and rock to protect the Potomac River side of the roadway from erosion for a distance of 300 to 400 
feet.  Along the river's edge, there was a small beach which was rimmed with rip-rap wrapped in wire 
mesh.  During the visual site inspection, the unit appeared relatively flat and grassy. 
 
b.  The 1990 EPA RCRA Corrective Action Permit stated that no further action was necessary at 
the time. 

 
c.  A site screening assessment (SSA) field investigation was completed in 2002.  The field 
investigation included the installation of temporary monitoring wells with groundwater samples 
analyzed for Target Compound List (TCL) volatile and semi-volatile organic compounds including 
pesticides and PCBs, Target Analyte List (TAL) metals, and explosives; subsurface soil samples 
analyzed for the same analytes; and surface water and sediment samples also analyzed for the 
same analytes. 
 
d.  The final SSA report was completed in March 2003. 
 



030211/P 2-97 CTO 0320 

CAUSEWAY 
IR Site 37 

(Stump Neck Annex SWMU 24) 
Fact Sheet 
(Continued) 

 
 
8.      Current Status: 

 
The SSA report recommends moving into the RI/FS phase. It is recommended that the RI should 
also include further evaluation of ecological COPCs.  
 
Currently designated as Munitions Response Program site UXO 000003. 

 



030211/P 2-98 CTO 0320 

RUM POINT LANDFILL(OLD MAP GRID U7) 
 

IR Site 38 
(Stump Neck Annex SWMU 1) 

Fact Sheet 
 
 
1. Contamination: 
 
 Various unknown containers and metals in addition to ash from a thermal treatment tank. 
 
2.      Location: 
 
 West of Rum Point Road. 
 
3. From: 
 
 The unit is an unlined landfill that is approximately 1.5 to 2 acres in size. 
 
4. When: 
 
 Until December 1989. 
 
5. Generated By: 
 

Ash from a thermal treatment tank, located on Range 3 Burn Point, was reportedly disposed here 
one time. 

 
6.  Amount: 
 
 Unknown. 
 
7.  Work Completed: 
 

a.  The site was identified in the Initial Assessment Study (IAS) of the Naval Assessment for the 
Control of Industrial Pollutants (NACIP) Program.  The IAS report indicated disposal of several metal 
objects, including garbage cans and drums.  
 
b.  As required by the NEODTC RCRA Corrective Action Permit, an RFI/ VI Report was completed 
in draft in January 1998.  That document recommended that a No-Further-Action decision be 
considered for this site. 

 
8. Current Status: 
 

Awaiting Initiation of Site Screening Process. 
 



030211/P 2-99 CTO 0320 

 
RANGE 3 BURN POINT 

 
IR Site 58 

(Stump Neck Annex SWMU 2) 
Fact Sheet 

 
 

1. Contamination: 
 
 Unknown explosives, waste ash, and petroleum. 
 
2. Location: 
 

Bank of Chicamuxen Creek.  This unit is located downhill and slightly southwest of the Pink Water 
Treatment Tank (SWMU 13).  The Range 3 Burn Point is located within the 100-year flood plain. 

 
3.        From: 
 
 The unit is used for burning or thermal treatment of explosive wastes, explosive-contaminated 
 materials, and carbon. 
 
4.        When: 
 
 Currently in use. 
 
5.        Generated By: 
 
 The Range 3 Burn Point is used to periodically burn or thermally treat explosive wastes generated 
 at the facility and is a RCRA-regulated unit.  The wastes are burned either directly on bare soil 
 using gasoline as an ignition source in a Thermal Treatment Tank (SWMU 16) that rests on 
 bare soil approximately 30 feet from the Creek's edge.  This area also contains a metal container 
 used to test small blasting caps (squibs). 
 
6.        Amount: 
 
 Unknown. 
 
7.        Work Completed: 
 

a.  During the visual site inspection, burned scraps were observed in the container, and charred 
debris was observed on the soil in the immediate vicinity of the Thermal Treatment Tank.  A paint 
solvent or paint odor was detected close to the creek, approximately 15 feet from the Thermal 
Treatment Tank.  
 
b.  As required by the NEODTC RCRA Corrective Action Permit, an RFI/VI Report was completed 
(draft) in January 1998.  That document recommended that a No-Further-Action decision be 
considered for this site. 

 
8.        Current Status: 
 

Awaiting Initiation of Site Screening Process. 
 



030211/P 2-100 CTO 0320 

CHICAMUXEN CREEK'S EDGE DUMP SITE A 
 

IR Site 59 
(Stump Neck Annex SWMU 3) 

Fact Sheet 
 
 
1.  Contamination: 
 
 Unknown 
. 
2. Location: 
 

This unit is located directly under the Range 3 Burn Point (SWMU 2).  Exactly what was dumped in 
this unit is not known.  There are indications that the earthen area which comprises this unit and 
the Range 3 Burn Point (SWMU 2) are man-made fill areas.  The unit is located adjacent to 
Chicamuxen Creek within the 100-year flood plain.  The unit is surrounded on three sides by a rip-
rap berm covered with wire mesh. 

 
4.  When: 
 
 Unknown. 
 
5.  Generated By: 
 
 Unknown. 
 
6.  Amount: 
 
 The unit is approximately 2 acres in size and is covered with bare soil. 
 
7.  Work Completed: 
 

As required by the NEODTC RCRA Corrective Action Permit, a VI/RFI Report was completed (draft) 
in January 1998.  That document recommended that a No-Further-Action decision be considered for 
this site. 

 
8.      Current Status: 
  

Awaiting Initiation of Site Screening Process. 
 



030211/P 2-101 CTO 0320 

CHICAMUXEN CREEK'S EDGE DUMP SITE B 
 

IR Site 60 
(Stump Neck Annex SWMU 4) 

Fact Sheet 
 
 
1.  Contamination: 
  

This unit was used as a dump site but facility representatives were uncertain of the exact nature of 
materials disposed. 

 
2. Location: 
 
 Immediate vicinity of the Old Demolition Range (SWMU 23). 
 
3.  From: 

 
This unit is an unconfined earthen area located adjacent to Chicamuxen Creek.   

 
4. When: 
  
 Unknown. 
 
5. Generated By: 
 
 Unknown. 
 
6. Amount: 
 
 Unknown. 
 
7. Work Completed: 
 
 a.  No release controls associated with this unit.  During the visual site inspection, the unit was 

covered with grass, and a sparse stand of trees separated the area from the water's edge.  
 

b.  As required by the NEODTC RCRA Corrective Action Permit, an RFI/ VI Report was completed 
(draft) in January 1998. 

 
8.      Current Status: 
 

Awaiting Initiation of Site Screening Process. 
 
 



030211/P 2-102 CTO 0320 

RANGE 6 
 

IR Site 61 
(Stump Neck Annex SWMU 5) 

Fact Sheet 
 
 
1.       Contamination: 
 
 Explosives.  The area was used as a demolition range.  The site consists of five ranges that 
 were used for open detonation training.  Small amounts (less than two to three pounds) of 
 explosives were used.  Unexploded ordnance was open-detonated in place. 
 
2.       Location: 
 
 Range 6 is located at the end of Archer Avenue, on a point of land extending into the Potomac 
 River and Chicamuxen Creek.  This unit is located within the 100-year flood plain. 
 
3.      From: 
 
 Wastes that were managed in this unit include small quantities of shrapnel and casings from 
 detonation of explosives. 
 
4.       When: 
 
 This unit has been phased out since the EOD school relocated to Florida during early 1998.  The 

range is currently inactive. 
 
5.   Generated By: 
 

EOD school training. 
 
6.   Amount: 
 
 This unit was used on a weekly basis, depending on the number of recruits at any given time. 
 
7.   Work Completed: 
 

a. A verification investigation was completed in June 1996.  The report on the investigation 
recommended that additional field investigations be conducted at the site. 
 
b.  As required by the NEODTC RCRA Corrective Action Permit, an RFI/VI Report was completed in 
draft in January 1998.  That document recommended consideration for implementing a feasibility 
study or land use restrictions. 

 
8.   Current Status: 
 

Awaiting Initiation of Site Screening Process. 



030211/P 2-103 CTO 0320 

AIR BLAST POND 
 

(OLD MAP GRID F15) 
IR Site 62 

(Stump Neck Annex SWMU 6) 
Fact Sheet 

 
1. Contamination: 
 

Explosives include Pentolite, HBX1, HBX2, H6, and C4 Propellant (similar to lead azide). 
 
2. Location: 
 
 Adjacent to Chicamuxen Creek near industrial outfall IW 32. 
 
3. From: 
 
 Explosives testing. 
 
4. When: 
 
 Used by the facility from 1955 to 1975; has not been in service for 15 to 20 years.  
 
5.  Generated By: 
 

The unit consists of an unlined earthen pit, measuring approximately 100 feet in diameter, with a 
capacity of 1.3 million gallons.  During operation, explosives were detonated above water and in 
water during testing.  The pit was filled with water from Chicamuxen Creek through a steel, 14-inch-
diameter pipe at a rate of 1,300 gallons per minute.  Wire was strung across the pit to measure the 
concussion factor of explosives above water.  The water in the pond was periodically discharged into 
Chicamuxen Creek through the same pipe (IW 32).  The pond was emptied two to three times per 
year.  The unit is located in a wooded area of the facility. 

 
6.  Amount: 
 

According to an interview of a former facility employee conducted by the Naval Explosive Ordnance 
Disposal Technology Center, a maximum of eight pounds of explosives were used per detonation 
event (shot).  During the unit's period of operations, three to four shots were conducted per day, with 
an estimated total of 1,500 shots over the unit’s active life. 

 
7.  Work Completed: 
 

As required by the NEODTC RCRA Corrective Action Permit, a VI/RFI Report was completed (draft) 
in January 1998.  That document recommended consideration of a No-Action-Decision for this site. 
 

8.        Current Status: 
 

Awaiting Initiation of Site Screening Process. 
 
Currently designated as Munitions Response Program site UXO 000001. 
 



030211/P 2-104 CTO 0320 

AREA 8  
 

IR Site 63 
(Stump Neck Annex SWMU 25) 

Fact Sheet 
 
 
1.  Contamination: 
 

Area 8 is an active facility used to train military personnel to defuse explosive devices. Explosives 
were detected in sediment samples collected at Area 8. 
  

2.  Location: 
 
 Located on Roach Road.  Access to the site is controlled by a fence and a gate located on Archer 
 Avenue.  Area 8 is approximately 9.6 acres in size. 
 
3. From: 

 
At the water-shot locations, the explosive is placed 2 to 5 feet below the water surface.  At the air-
shot locations, the explosive is suspended (on wire) approximately 2 feet above ground.  The types 
of ordnance that is used includes TNT stock, PETN, military dynamite, blasting caps, detonation 
cord, and similar devices. 

 
4. When: 

 
EOD School relocated in 1998. 

 
5. Generated By: 
 

EOD School training. 
 
6. Amount: 

 
Training exercises at Area 8 are performed 10 months a year.  It is estimated that approximately 50 
to 75 pounds (net explosive weight) of explosives are used at this training facility each year.  No 
more than 0.5 pound of explosives is used at the air- or water-shot locations during training 
exercises. 

 
7. Work Completed: 

 
A verification investigation was completed in January 1996.  The report recommended no further 
remedial action for the site, because contaminants detected at the site are unlikely to pose a risk to 
human health and the environment based on a future industrial land use scenario. 

 
8.      Current Status: 
 

Awaiting Initiation of Site Screening Process. 
 
Currently designated as Munitions Response Program site UXO 000002. 

 



030211/P 2-105 CTO 0320 

IMPROVISED EXPLOSIVE DEVICES (IED) SITE 
 

IR Site 64 
(Stump Neck Annex SWMU 26) 

Fact Sheet 
 
 
1.  Contamination: 
 

Training operations were performed at this site to demonstrate that household and other easily 
obtained chemicals could be used to make IEDs.  During these operations, small amounts of 
residual waste were discarded on the ground.  These waste chemicals included small amounts of 
silver nitrate. 

 
2.  Location: 
 

Near Building 2118. 
 
3. From: 
 

Residual waste discarded on the ground. 
 
4. When: 
 

Since November 1957, the IED has been used to test and demonstrate the explosive potential of 
chemical mixtures.  

 
5. Generated By: 

 
Training demonstrations. 

 
6. Amount: 
 

Unknown. 
 
7. Work Completed: 

 
A verification investigation was completed in January 1996.  The report recommended no further 
remedial action for the site, because contaminants detected at the site are unlikely to pose a risk to 
human health and the environment based on a future industrial land use scenario. 

 
8.      Current Status: 
 

Awaiting Initiation of Site Screening Process. 
 
Currently designated as a closed range. 



030211/P 2-106 CTO 0320 

INERT ORDNANCE DISPOSAL SITE (IOD) 
 

IR Site 65 
(Stump Neck Annex SWMU 27) 

Fact Sheet 
 
 
1.  Contamination: 

 
Inert Ordnance Disposal Site.  This site consists of a cement bunker where inert ordnance and inert 
training aids were discarded.  

 
2. Location: 
3.  

South of Building 2074SN. 
 
 
3. From: 
 

Historical activities at the IOD are not well documented, but the site was apparently used for 
disposal of inert ordnance. 

 
4. When: 
 

The initial date when the scrap metal was discarded is unknown. 
 
5. Generated By: 
 

Based on current information, only inert metal scrap was placed in this bunker.  A layer of cement 
was poured over the metal scrap. 
 

 
6. Amount: 
 

Unknown. 
 
7. Work Completed: 
 

A verification investigation was completed in January 1996.  The report recommended no further 
remedial action for the site, because contaminants detected at the site are unlikely to pose a risk to 
human health and the environment based on a future industrial land use scenario. 

 
8.      Current Status: 
 

Awaiting Initiation of Site Screening Process. 
 
Currently designated as Munitions Response Program site UXO 000005. 



030211/P 2-107 CTO 0320 

 
WASTE OIL STORAGE SITE 

 
(OLD MAP GRID D15) 

IR AOC 
(Stump Neck Annex SWMU 12) 

Fact Sheet 
 
 
1. Contamination: 
 
 Waste oil. 
 
2. Location: 
  

Designated area of storage lot near Building 2019. 
 
3. From: 
 

Waste oil is stored in 55-gallon drums on wooden pallets in an asphalt-covered area surrounded by 
a chain-link fence. 

 
4. When: 
 
 Since approximately 1985. 
 
5. Generated By: 

  
The waste oil is generated by vehicle maintenance operations and employee self-help oil changes at 
NAVEODTECHCEN.  The waste is periodically collected from the storage site by Property Disposal 
(located off-site at the Indian Head Naval Ordnance Station) for off-site recycling or disposal. 

 
6. Amount: 
 

Unknown. 
 

7.        Work Completed: 
 
a.  The 1990 EPA RCRA Corrective Action Permit stated that no further action was necessary at 
the time. 
 
b.  This unit was included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002.  

 
8.        Current Status: 

 
This unit will be eliminated from further consideration in the IR Program and will be removed from the 
next version of the Site Management Plan. 

 
  



030211/P 2-108 CTO 0320 

PINK WATER TREATMENT TANK AND ASSOCIATED TRENCHES 
 

IR AOC 
(Stump Neck Annex SWMU 13) 

Fact Sheet 
 
1.        Contamination: 
 

TNT, RDX, and various other forms of explosives.  Types of explosives treated at the unit have 
included Tolite, RDX, RDX/Octal, TNT, Comp B, TD-50, H-6, and Black Powder.  Spent carbon 
contaminated with explosives (KO45). 

 
2. Location: 

 
Building 2057, northeast of the Range 3 Bum Point (SWMU 2). 

 
3. From: 

 
"Pink water" (KO47) that is contaminated with explosive residue.  This contaminated water is 
collected and treated on site at the Pink Water Treatment Tank. 

 
4. When: 
 

Used from April until October each year since the permit was granted on November 14, 1985. 
 
5.       Generated By: 
 

Pink water is generated at the facility by a process in which explosive residues are removed from 
various types of ordnance.  The treatment unit is a RCRA-regulated unit.  The explosive is removed 
by steaming the interior of the ordnance casing. 

 
The contaminated water is collected and treated on site at the Pink Water Treatment Tank.  As the 
pink water is generated during steaming, the water is collected in a concrete trench that directs the 
waste to a 1,500-gallon stainless-steel collection tank.  The collection tank and additional treatment 
units are located in below-ground, concrete secondary containment structures.  Treatment consists 
of filtering to remove solid explosive particles and activated carbon adsorption for removal of organic 
constituents.  The carbon filters are assembled in two inline, 55-gallon drums.  Following treatment, 
the water is discharged through a plastic pipe to NPDES outfall IW 49 on Chicamuxen Creek.  The 
filter materials are periodically thermally treated at the Range 3 Bum Point (SWMU 2), and the 
spent carbon (KO45) is shipped off-site for disposal.   

 
6.  Amount: 
 

Unknown. 
 
7.  Work Completed: 
 

a.  The facility was authorized to treat pink water from TNT operations under Controlled Hazardous 
Substances Facility Permit Number A-223a, issued by the Maryland Department of the 
Environment.  The permit is dated November 14, 1985, authorizes the K047 waste to be treated by 
filtration and activated carbon adsorption.  Filtration sludges (KO45) are drummed and shipped off-
site for disposal.  The 1990 EPA RCRA Corrective Action Permit stated that no further action was 
necessary at the time. 
 



030211/P 2-109 CTO 0320 

PINK WATER TREATMENT TANK AND ASSOCIATED TRENCHES 
IR AOC 

(Stump Neck Annex SWMU 13) 
Fact Sheet 
(Continued) 

 
b.  This unit was included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002. 

 
8.        Current Status: 

 
The decision reached during the desktop audit was that this unit should continue to be managed 
within the RCRA process. 

 
 



030211/P 2-110 CTO 0320 

SPENT PHOTOGRAPHIC SOLUTION STORAGE 
 

(OLD MAP GRID G11) 
IR AOC 

(Stump Neck Annex SWMU 15) 
Fact Sheet 

 
 
1. Contamination: 
 

Silver, sodium thiosulfate, and hydroquinone. 
 
2. Location: 
 

Photographic Laboratory, Building 22SN. 
 
3.  From: 
 

The visual site inspection (VSI) team observed a drum containing spent photographic solution 
staged outside the building. 

 
4.  When: 
 
 At the time of the VSI in 1989. 
 
5.        Generated By: 
 

Spent photographic solution is collected and stored at the Photographic Laboratory, Building 22SN.  
The spent photographic solution is stored in a 50-gallon polyethylene tank prior to shipment off site 
for silver recovery. 

 
6.  Amount: 
 

One 55-gallon drum 
 
7.  Work Completed: 
 

a.  According to information provided by the facility after the VSI, the drums are normally staged 
indoors until they are transferred off-site.  The drum observed during the VSI was prematurely moved 
outside for shipment. 

 
b.  The 1990 EPA RCRA Corrective Action Permit stated that no further action was necessary at 
the time. 

 
c.  This unit was included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002.  

 
 
8.        Current Status: 

 
The decision reached during the desktop audit was that no action should be taken in connection 
with this unit. 

 



030211/P 2-111 CTO 0320 

THERMAL TREATMENT TANK 
 

IR AOC 
(Stump Neck Annex SWMU 16) 

Fact Sheet 
 
1.  Contamination: 
 

The Thermal Treatment Tank is used for burning explosives and explosive-contaminated items. 
 
2.  Location: 
 

Range 3 Bum Point (SWMU 2).  Ash was observed on bare soil immediately beneath and around 
the unit. 

 
3.  From: 
 

The Thermal Treatment Tank is an open-top, steel tank used for burning explosives and explosive-
contaminated items.  The tank is approximately 5 feet tall by 3 feet wide. 

 
4.  When: 
 

Currently active. 
 
5.  Generated By: 
 

Ash from the Thermal Treatment Tank was disposed one time in the Rum Point Landfill (SWMU 1).  
The ash is being tested for TCLP Toxicity.  If hazardous, the ash is manifested as a hazardous 
waste.  Otherwise, it is disposed in an off-site sanitary landfill. 

 
6.  Amount: 
 

Unknown. 
 
7. Work Completed: 
 

a.  During the visual site inspection, the tank was located on bare soil approximately 15 feet from 
Chicamuxen Creek's edge. 
 
b.  The 1990 EPA RCRA Corrective Action Permit stated that no further action was necessary at 
the time. 

 
c.  This unit was included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002. 

  
8.     Current Status: 
 

The decision reached during the desktop audit was that this unit will be investigated as part of the 
Remedial Investigation for Site 58. 



030211/P 2-112 CTO 0320 

BUILDING 2015-CHEMISTRY LAB ACCUMULATION AREA 
 

(OLD MAP GRID S9) 
IR AOC 

(Stump Neck Annex SWMU 17) 
Fact Sheet 

 
 
1.  Contamination: 
 

Waste enamel, epoxy compound, capicure EH-30, and a resinous chlorinated paraffin (chlorowax 
40). 

 
2.  Location: 
 

This unit is located inside Building 2015. 
 
3.  From: 
 

The unit consists of a metal-covered workbench used to store approximately 25 small metal and 
glass containers of spent chemicals.  The containers are labeled and contained in zip-lock plastic 
bags. 

 
4.        When: 
 

The waste, which was observed during the visual site inspection (VSI), had been stored here since 
the chemistry lab began operations approximately 20 years ago. 

 
5.        Generated By: 
 

Unknown. 
 
6. Amount: 
 

Small containers of unknown volume 
 
7. Work Completed: 
 

a.  In addition to a VSI according to facility representatives, prior to disposal off-site, the containers 
were placed in over-pack drums and transferred to the Main Area. 

 
b.  The 1990 EPA RCRA Corrective Action Permit stated that no further action was necessary at 
the time. 

 
c.  This unit was included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002.  
 

 
8.        Current Status: 

 
The decision reached during the desktop audit was that no action should be taken in connection 
with this unit. 

 



030211/P 2-113 CTO 0320 

WASTE PILE 
 

(OLD MAP GRID F14) 
IR AOC 

(Stump Neck Annex SWMU 18) 
Fact Sheet 

 
 
1.  Contamination: 
 

Unknown. 
 
2.  Location: 
 

This unit is adjacent to the Air Blast Pond (SWMU 6).  Facility representatives indicated that this 
area was originally identified in an aerial photo, which showed a mounded area. 

 
3.     From: 
 

Facility representatives indicated that the mounding seen in an aerial photo may have been 
excavated material from construction of the Air Blast Pond (SWMU 6). 

 
4.  When: 
 

Unknown. 
 

5.  Generated By: 
 

Construction excavation. 
 
6.  Amount: 
 

Unknown. 
 
7.  Work Completed: 
 

a.  During the visual site inspection, the unit consisted of a flat, earthen area that was covered with 
grass.  The unit is separated from the Air Blast Pond by a densely wooded area. 

 
b.  The 1990 EPA RCRA Corrective Action Permit stated that no further action was necessary at 
the time. 

 
c.  This unit was included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002.  
 

8.     Current Status: 
 
The decision reached during the desktop audit was that no action should be taken in connection 
with this unit. 

 



030211/P 2-114 CTO 0320 

DISPOSAL AREA NO. 1 
 

(OLD MAP GRID YY21) 
IR AOC 

(Stump Neck Annex SWMU 19) 
Fact Sheet 

 
 
1. Contamination: 
 

Inert material. 
 
2.      Location: 
 

During the visual site inspection the area was observed to slope downhill from the northwest.  A 
bunker, which functions as an office, occupies a portion of the area.  The remaining portion consists 
of a leveled grassy area rimmed with sparse woods on the eastern side.  The woods separate the 
unit from Chicamuxen Creek (south of Building 2063SN) 

 
3. From: 
 

This is an unlined earthen area that was later used for various types of training.   
 
4. When: 
 

Unknown. 
 
5. Generated By: 
 

Unknown. 
 
6. Amount: 
 

The unit's size was estimated to be approximately 1.5 acres. 
 
7. Work Completed: 
 

a.  The 1990 EPA RCRA Corrective Action Permit stated that no further action was necessary at 
the time. 

 
b.  This unit was included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002. 

  
8.      Current Status: 

 
The decision reached during the desktop audit was that this unit will be investigated as part of the 
Remedial Investigation for Site 58. 

 
 
 
 



030211/P 2-115 CTO 0320 

DISPOSAL AREA NO. 2 
 

(OLD MAP GRID D14) 
IR AOC 

(Stump Neck Annex SWMU 20) 
Fact Sheet 

 
 
1.     Contamination: 
 

Unknown. 
 
2.     Location: 
 

This is a relatively flat earthen area that is bounded on the north by the Potomac River.  It is located 
west of Building 2012SN. 

 
3. From: 
 

Facility representatives could not provide information about the composition of the inert material 
disposed here. 

 
4. When: 

 
Unknown. 

 
5. Generated By: 
 

Unknown. 
 
6. Amount: 
 

Unknown. 
 
7. Work Completed: 
 

a.  During the visual site inspection, the area was covered with grass and is currently used as a 
skeet and trap shooting area. 

 
b.  The 1990 EPA RCRA Corrective Action Permit stated that no further action was necessary at 
the time. 

 
c.  This unit was included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002.  

 
8.     Current Status: 

 
The decision reached during the desktop audit was that this unit will be investigated as part of the 
site screening process for SWMU 28, Old Skeet and Trap Range. 

 
 
 



030211/P 2-116 CTO 0320 

DRUM STORAGE AREA 
 

(OLD MAP GRID YY21) 
IR AOC 

(Stump Neck Annex SWMU 21) 
Fact Sheet 

 
 
1. Contamination: 
 

Unknown. 
 
2.  Location: 
 

This unit is a relatively flat earthen area where several drums of unknown materials and origin were 
stored on a short-term basis.  (West of Building 2012SN) 

 
3. From: 
 

The drums were noted in an aerial photo, and facility representatives could provide no further 
information. 

 
4. When: 
 

Unknown. 
 
5. Generated By: 
 

Unknown. 
 
6. Amount: 
 

Unknown. 
 
7. Work Completed: 
 

a.  At the time of the visual site inspection, no drums were being stored here. 
 
b.  The 1990 EPA RCRA Corrective Action Permit stated that no further action was necessary at 
the time. 

 
c.  This unit was included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002.  

 
 
8.     Current Status: 

 
The decision reached during the desktop audit was that no action should be taken in connection 
with this unit. 

 
 



030211/P 2-117 CTO 0320 

OLD SKEET AND TRAP RANGE 
 

IR AOC 
(Stump Neck Annex SWMU 28) 

Fact Sheet 
 
 
1.  Contamination: 
 

This area lies on what was originally identified as SWMU 20, Disposal Area 2, in the RCRA 
corrective action permit.  The permit states that, "During the visual site inspection, the area was 
covered with grass and is currently used as a skeet and trap shooting area."  In addition, the permit 
states, "EPA has determined that no further action is necessary at this time."  However, since the 
draft RFA was written, use of the skeet range has been discontinued.  The skeet range was used 
mainly for recreational purposes.  Clay pigeons were used as targets.  Therefore, lead shots remain 
on the ground at the skeet range and in the Potomac River. 

 
2.  Location: 
 

West of Building 2012SN. 
 
3. From: 
 

Unknown. 
 
4. When: 
 

Operations began more than 25 years ago and ended in June 1991.  The range is currently inactive. 
 

5. Generated By: 
 

Unknown. 
 
6. Amount: 
 

Unknown. 
 
7. Work Completed: 

 
This unit was included in the January 2002 Desktop Audit Decision Document, which was signed by 
all Remedial Project Managers on April 23, 2002. 

 
8.      Current Status: 

 
The decision reached during the desktop audit was that this unit should be subjected to the site 
screening process. 
 
Currently designated as Munitions Response Program site UXO 000015. 

 



030211/P 2-118 CTO 0320 

SMALL ARMS RANGE (PISTOL RANGE) 
 

(OLD MAP GRID V7) 
IR AOC 

(Stump Neck Annex SWMU 29) 
Fact Sheet 

 
 
1.  Contamination: 
 

The facility Security Department used this site for training for approximately seven years, ending in 
August 1991.  Rounds were fired into the side of a hill.  The side of the hill contains lead shots. 

 
2.  Location: 
 

Near Building 2070SN. 
 
3. From: 
 

Unknown. 
 
4. When: 
 

Approximately seven years, ending in August 1991 
 
5. Generated By: 
 

Unknown. 
 
6. Amount: 
 

Unknown. 
 
7. Work Completed: 
 

This unit was included in the January 2002 Desktop Audit Decision Document, which was signed by 
all Remedial Project Managers on April 23, 2002. 

 
8.      Current Status: 

 
The decision reached during the desktop audit was that, due to lack of information available, this 
unit should be retained as an area of concern pending additional investigation. 
 
Currently designated as a closed range and included in the Munitions Response Program as site 
UXO 000017. 
 



030211/P 2-119 CTO 0320 

PHOTOGRAPHIC LAB SEPTIC TANK SYSTEM 
 

IR AOC 
(Stump Neck Annex SWMU 14) 

Fact Sheet 
 
 
1. Contamination: 
 

Possible dilute amounts of silver, sodium thiosulfate, and hydroquinone. 
 
2. Location: 

 
Near Photographic Lab, Building 22SN and X-ray facility, Building 2009, below-ground tank and 
associated collection and discharge lines and drain field. 

 
3. From: 
 

Discharge of spent fixer and developer from film development. 
 
4. When: 

 
Unknown. 

 
5. Generated By: 

 
In the past, this unit handled wastewater from the photographic lab, which may have contained 
dilute amounts of silver, sodium thiosulfate, and hydroquinone.  
 
Waste fixers containing silver were drummed and transported off site for silver recovery.  The unit 
handled sanitary wastewater only and was inspected weekly; in accordance with NPDES permit 
conditions sampling is conducted monthly. 

 
The effluent is chlorinated and discharged to the Potomac River under NPDES permit MD0020885, 
which was issued in May 1988 and expired in April 1993. 

 
In addition, dilute photographic wastewater is discharged to the Potomac River via NPDES permit 
#NMOOO3158(EPA) and #88-DP-2515 (MDE). 

 
7.        Work Completed: 
 

a.  After the visual site inspection, a new septic system was installed, eliminating surface discharge 
to the Potomac River.   

 
b.  The 1990 EPA RCRA Corrective Action Permit stated that no further action was necessary at 
the time. 

 
c.  This unit was included in the January 2002 Desktop Audit Decision Document, which was 
signed by all Remedial Project Managers on April 23, 2002.  

 
8.        Current Status: 
 

The decision reached during the desktop audit was that, due to lack of information available, this 
unit should be retained as an area of concern pending additional investigation. 



030211/P 2-120 CTO 0320 

BUILDING 2015 DRY WELL 
 

IR AOC 
(Stump Neck Annex SWMU 30) 

Fact Sheet 
 
 
1.  Contamination: 
 

This site consists of a dry well that is connected to a laboratory located in Building 2015.  
 
2.  Location: 
 

Industrial Wastewater Outfall 64 (IW 64), Building 2015. 
 
3. From: 
 

Spent chemical reagents from the laboratory were discarded by pouring them down the drain.  
Currently, only wash water from a hand sink is discharged to the dry well. 

 
4. When: 
 

Approximately 10 years. 
 

 
5. Generated By: 
 

The overflow from the dry well enters permitted NPDES Outfall IW 64. 
 
6. Amount: 
 

Unknown. 
 
7. Work Completed: 

 
This unit was included in the January 2002 Desktop Audit Decision Document, which was signed by 
all Remedial Project Managers on April 23, 2002.  

 
8.      Current Status: 
 

The decision reached during the desktop audit was that, due to lack of information available, this 
unit should be retained as an area of concern pending additional information. 
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Table 4-1

NSWC INDIAN HEAD DIVISION
INSTALLATION RESTORATION

TEAM GOAL SUMMARY
FY 03 AND FY 04

SITE GOAL PLANNED REVISED ACTUAL COMMENTS
 DATE DATE DATE (Success stories in blue)

12 Complete ROD
Complete Draft Final ROD TBD Awaiting resolution of LUC issue
Complete Final ROD TBD
ROD Signed TBD

Complete Remedial Action

Complete Construction Apr-2003
Complete PCAS Dec-2003
Complete LUCAP/LUCIP/LTMP TBD Awaiting resolution of LUC issue
Award Long-Term Monitoring May-2003
Implement LUCAP/LUCIP TBD
Implement LTMP Jun-2003

41 Complete ROD
Complete Draft Final ROD TBD Awaiting resolution of LUC issue
Complete Final ROD TBD
ROD Signed TBD

Complete Remedial Action
Complete Construction TBD Stop work in effect awaiting results of accident
Complete PCAS TBD investigation
Complete LUCIP/LTMP TBD
Award Long-Term Monitoring TBD
Implement LUCIP TBD
Implement LTMP TBD

42 Complete Feasibility Study
Complete Draft Final FS Jun-2003
Complete Final FS Nov-2003

Complete Proposed Plans
Complete Draft PP Dec-2003
Complete Draft Final PP Mar-2004
Complete Final PP Jun-2004

Complete ROD
Complete Draft ROD TBD Awaiting resolution of LUC issue
Complete Draft Final ROD TBD
Complete Final ROD TBD
ROD Signed TBD

47 Complete Remedial Investigation
Complete Revised Draft Final RI Mar-2003
Complete Final RI Jun-2003

Complete Feasibility Study
Complete Draft FS Sep-2003
Complete Draft Final FS Dec-2003
Complete Final FS Mar-2004

Complete Proposed Plans
Complete Draft PP Apr-2004
Complete Draft Final PP Jul-2004
Complete Final PP Oct-2004

57 Complete Feasibility Study
Complete Draft Final FS Apr-2004
Complete Final FS Sep-2004

Complete Proposed Plans
Complete Draft PP Sep-2004

Complete Remedial Design
Award Remedial Design Jun-2004
Complete 35% RD Oct-2004

Site 8 Complete Remedial Investigation
Award RI/FS Dec-2003
Complete Draft RI WP Mar-2004
Complete Draft Final RI WP Jun-2004
Complete Final RI WP Sep-2004

Lab Area (14, 15, 
16, 49, 50, 53, 54, 
55)

Complete Remedial Investigation

Complete Draft Final RI Apr-2003
Complete Final RI Jul-2003

Complete Feasibility Study
Complete Draft FS Oct-2003
Complete Draft Final FS Jan-2004
Complete Final FS Apr-2004

Complete Proposed Plans
Complete Draft PP Jun-2004
Complete Draft Final PP Aug-2004

2



Table 4-1

NSWC INDIAN HEAD DIVISION
INSTALLATION RESTORATION

TEAM GOAL SUMMARY
FY 03 AND FY 04

SITE GOAL PLANNED REVISED ACTUAL COMMENTS
 DATE DATE DATE (Success stories in blue)

Complete Remedial Design
Award Remedial Design Mar-2004

Complete Remedial Action
Award Remedial Action Jul-2004

11 Complete Remedial Investigation
Complete Final RI Apr-2003

Complete Feasibility Study
Complete Draft FS Jul-2003
Complete Draft Final FS Oct-2003
Complete Final FS Jan-2004

Complete Proposed Plans
Complete Draft PP Feb-2004
Complete Draft Final PP May-2004
Complete Final PP Aug-2004

Complete Remedial Design
Award Remedial Design Aug-2004

13 Complete Remedial Investigation
Complete Final RI Apr-2003

Complete Proposed Plan
Complete Draft PP Mar-2003
Complete Draft Final PP May-2003
Complete Final PP Nov-2003

Complete ROD
Complete Draft ROD Feb-2004
Complete Draft Final ROD May-2004
Complete Final ROD Aug-2004
ROD Signed

17 Complete Remedial Investigation
Complete Final RI Apr-2003

Complete Feasibility Study
Complete Draft FS Sep-2003
Complete Draft Final FS Dec-2003
Complete Final FS Mar-2004

Complete Proposed Plans

Complete Draft PP Apr-2004
Complete Draft Final PP Jul-2004

Complete Remedial Design
Award Remedial Design Dec-2003

21 Complete Remedial Investigation

Complete Final RI Apr-2003
Complete Feasibility Study

Complete Draft FS Jul-2003
Complete Draft Final FS Oct-2003
Complete Final FS Jan-2004

Complete Proposed Plans
Complete Draft PP Feb-2004
Complete Draft Final PP May-2004
Complete Final PP Aug-2004

25 Complete Remedial Investigation
Complete Final RI Apr-2003

Complete Proposed Plan
Complete Draft PP Jun-2003
Complete Draft Final PP Aug-2003
Complete Final PP Nov-2003
Complete Draft ROD Feb-2004
Complete Draft Final ROD May-2004
Complete Final ROD Jul-2004
ROD Signed

Complete Remedial Design
Award Remedial Design Aug-2004

6 Complete Remedial Investigation
Complete Draft Final RI Apr-2003
Complete Final RI Jul-2003

Complete Feasibility Study

Complete Draft FS Oct-2003
Complete Draft Final FS Jan-2004
Complete Final FS Apr-2004

3



Table 4-1

NSWC INDIAN HEAD DIVISION
INSTALLATION RESTORATION

TEAM GOAL SUMMARY
FY 03 AND FY 04

SITE GOAL PLANNED REVISED ACTUAL COMMENTS
 DATE DATE DATE (Success stories in blue)

Complete Proposed Plans
Complete Draft PP May-2004
Complete Draft Final PP Aug-2004
Complete Final PP Nov-2004

39 Complete Remedial Investigation
Complete Draft Final RI Apr-2003
Complete Final RI Jul-2003

Complete Feasibility Study
Complete Draft FS Oct-2003
Complete Draft Final FS Jan-2004

Complete Final FS Apr-2004
Complete Proposed Plans

Complete Draft PP May-2004
Complete Draft Final PP Aug-2004

45 Complete Remedial Investigation
Complete Draft Final RI Apr-2003
Complete Final RI Jul-2003

Complete Proposed Plans
Complete Draft PP Sep-2003
Complete Draft Final PP Dec-2003
Complete Final PP Mar-2004

Complete ROD
Complete Draft ROD May-2004
Complete Draft Final ROD Aug-2004

28 Complete Remedial Investigation
Complete Final RI WP Apr-2003
Complete Draft  RI Oct-2003
Complete Draft Final RI Feb-2003
Complete Final RI May-2004

Complete Feasibility Study
Complete Draft FS Aug-2004

Complete Remedial Design
Award Remedial Design Aug-2004

5 Complete Site Screening Process
Complete Draft Final SSA Report Apr-2003
Complete Final SSA Report Jun-2003
Complete Draft Final DD TBD If NFA
Complete Final DD

32, 33, 34, 36, Complete Site Screening Process
37, 51, 52 Complete Final SSA Report Mar-2003

Complete Draft DD Apr-2003
Complete Final DD Sep-2003

Mattawoman Complete Eco Risk Assessment
Creek Complete Draft Final ERA Report Apr-2003

Complete Final ERA Report Jul-2003
All Sites Update Site Management Plan

Complete Draft SMP Jun-2003
Complete Draft Final SMP Oct-2003
Complete Final SMP Feb-2004

Update IHIRT Documents On-going

4
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ASTM American Society for Testing Materials 

B&R Environmental Brown & Root Environmental 

bgs below ground surface 
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RSK Robert S. Kerr Labs 
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SVE soil vapor extraction 

TBD to be determined  

TCE trichloroethene 

TCL Target Compound List (EPA’s) 

TOC total organic carbon 

TtNUS Tetra Tech NUS, Inc. 

µg/kg  micrograms per kilogram 

VOC volatile organic compound 

 



 

1.0  INTRODUCTION 

1.1 PURPOSE OF REPORT 

This Pilot Study Work Plan for an investigation at the Indian Head Division, Naval Surface Warfare Center 

(IHDIV-NSWC), Indian Head, Maryland was prepared by Tetra Tech NUS, Inc. (TtNUS) in response to 

Contract Task Order (CTO) 0805, under the Comprehensive Long-Term Environmental Action Navy 

(CLEAN), Contract Number N62467-94-D-0888.  The purpose of this Work Plan is to develop and 

describe the pilot study activities to be conducted at Site 57 – Former Drum Loading Area. 

 

1.2 SCOPE AND OBJECTIVE 

TtNUS has been tasked to develop a Work Plan for a pilot study to be conducted at Site 57 – Former 

Drum Loading Area at IHDIV-NSWC, Indian Head, Maryland.  In the pilot study, a hydrogen release 

compound (HRC) will be injected and evaluated for its effect on groundwater bioremediation of 

chlorinated volatile organic compounds (VOCs).  A previously prepared Remedial Investigation (RI) 

Report (TtNUS, 2000) determined the need for remedial activities at the site.  In the draft Feasibility Study 

(FS) Report (TtNUS, 2002), in situ bioremediation was determined to be a potentially effective 

groundwater alternative. The overall objective of the investigation described in this Work Plan is to 

provide site-specific information for a more detailed evaluation that will include collecting data from a pilot 

study.  

 

This Work Plan is intended to be abbreviated in its discussion of the investigation and investigation 

results used in its preparation.  This document is not intended to reiterate the details contained in the 

recently prepared FS report (TtNUS, 2002). 

 

1.3 STATION BACKGROUND 

The IHDIV-NSWC is located in northwestern Charles County, Maryland.  As shown on Figure 1-1, the 

IHDIV-NSWC is approximately 25 miles southwest of Washington, D. C.  The IHDIV-NSWC is a military 

facility consisting of the main area on the Cornwallis Neck Peninsula and the Annex on Stump Neck, 

which is located across Mattawoman Creek.  The Stump Neck Annex is not contiguous with the main 

area and is operated by a tenant.  As shown on Figure 1-2, the main area is bounded by the Potomac 

River to the northwest, west, and south, Mattawoman Creek to the south and east, and the town of Indian 

Head to the northeast.  The location of the Site 57 is shown on Figure 1-2. 

 

The primary mission of IHDIV-NSWC is as follows: 
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• To provide services in energetics for all warfare centers through engineering, fleet and operational 

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

 

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

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

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

 

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

weapons, explosive safety, and ordnance environmental issues. 

 

• To execute other responsibilities assigned by the Commander of the Station. 

 

1.4 DATA QUALITY OBJECTIVES 

This Work Plan has been developed using the data quality objective (DQO) process.  The DQO process 

is a focused, iterative process for developing the data collection strategy to support decision-making.  The 

goal of the process is to conduct investigations in an efficient and effective manner without unnecessary 

precision and redundancy of data.  The seven steps comprising this process are listed in Table 1-1, along 

with the sections of this Work Plan that address the steps. 

 

1.5 PROJECT ORGANIZATION 

The pilot study described in this Work Plan will be performed by TtNUS with support from the Navy.  The 

Navy Remedial Project Manager (RPM) is: 

 
 Jeffrey W. Morris (Code C21EC) 
 Department of the Navy 
 Engineering Field Activity Chesapeake 
 1314 Harwood Street, SE 
 Washington Navy Yard, DC  20374-5018 
 (202) 685-3279 
 (202) 433-6193 (FAX) 
 Email: morrisjw@efaches.navfac.navy.mil 
 
Mr. Shawn Jorgensen will be the primary contact at the Facility: 
 
 Mr. Shawn Jorgensen, Code 044SJ 
 Indian Head Division 
 Naval Surface Warfare Center 
 Building D-327, 101 Strauss Avenue 
 Indian Head, MD  20640-5035 
 (301) 744-2263 
 (301) 744-4180 (FAX)  
 E-mail:  jorgensensa@ih.navy.mil 
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The TtNUS project organization is shown on Figure 1-3. 

 

1.6 DOCUMENT ORGANIZATION 

This Work Plan is intended for use in conjunction with the Master Work Plan for IHDIV-NSWC (B&R 

Environmental, 1997a), which includes the Master Work Plan, the Master Field Sampling Plan (FSP), and 

the Master Quality Assurance Project Plan (QAPP), each of which provides general information 

applicable to all sites at IHDIV-NSWC.  This Work Plan includes site-specific information to be used for 

the pilot study at Site 57 – Former Drum Disposal Area.  Section 1.0 is the introduction to this site-specific 

Work Plan and describes the purpose of the document, outlines the scope and objectives of the work, 

summarizes the background of the Indian Head facility, explains how the DQO process is addressed in 

this Work Plan, and describes the project organization.  Section 2.0 develops the rationale for and 

outlines the pilot study to be implemented at Site 57.  Section 3.0 provides a general overview of pilot 

study activities to be implemented, and Section 4.0 describes the details regarding the field 

implementation of the pilot study.  Section 5.0 covers the field investigation and sampling procedures.    
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TABLE 1-1 

~~ 

DQO Step(') 

INTEGRATION OF DQO PROCESS INTO SITE-SPECIFIC WORK PLAN 
SITE 57 - FORMER DRUM LOADING AREA 

INDIAN HEAD DIVISION, NAVAL SURFACE WARFARE CENTER 
INDIAN HEAD, MARYLAND 

Location in Work Plan Document 
~ 

1. State the Problem 

2. Identify the Decision 

3. Identify the Inputs to the Decision 

4. Define the Boundaries of the Study 

5. Develop a Decision Rule 

6. Specify Tolerable Limits on Decision Efforts 
7. Optimize the Design for Obtaining Data 

Section 2.3.2.2, Statement of the Problem 
Table 2-1, Development of Data Needs 
Section 2.3.2.3, Identify the Decision 
Table 2-1, Development of Data Needs 
Section 2.3.3.2, Inputs to the Decision 
Table 2-2, Investigation Matrix: 
0 Investigative Techniques 
0 Sample Locations and Analyses 
Section 2.3.2.1, Study Boundaries 
Table 2-1, Development of Data Needs: 
0 Define Study Boundaries 
Section 2.3.3.3, Decision Rule 
Table 2-2, Investigation Matrix 
0 Decision Rule 
QAPP (Appendix B) 
Section 3.0, Field Investigations 
Table 2-2, Investigation Matrix 

1 Source: EPA, 1994a. 
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2.0  PILOT STUDY RATIONALE 

This section provides the rationale and development of the site-specific pilot study activities for Site 57 – 

Former Drum Loading Area. 

 

2.1 SITE BACKGROUND 

Site 57 is located south of Building 292 in the southeastern section of the main operation facility of IHDIV-

NSWC.  The site consists of relatively flat ground surrounded by steep hillsides (Figure 1-2).  Surface 

runoff appears to flow overland to a concrete drainage ditch to the south.  This ditch flows into an 

unnamed stream that eventually discharges to Mattawoman Creek. 

 

Previous operations at Building 292 involved the degreasing of metal parts using trichloroethene (TCE).  

These operations were reportedly discontinued in 1989.  Site 57 also includes Buildings 165 and 496, 

which are located approximately 150 feet southwest of Building 292 and were reportedly used to store 

ethyl ether.    
 

2.2 HISTORICAL ENVIRONMENTAL DATA 

TCE was first detected in February 1994 in surface water at the industrial wastewater outfall IW-80 which 

serves the drainage basin that includes Buildings 165, 292, and 496.  Since then, the following 

chronology of environmentally significant events took place: 

 

• July 1994 - Water samples from storm sewer locations located upgradient and downgradient of 

Building 292 were analyzed for TCE.  The downgradient samples were found to contain TCE. 

 

• September 1995 - Soil-gas, soil, groundwater, and storm water samples were collected from Site 57 

to verify the presence of TCE. The presence of TCE was verified (B&R Environmental, 1997b). 

 

• October 1996 - A draft Engineering Evaluation/Cost Assessment (EE/CA) document was prepared to 

determine the most effective approach to address TCE contamination in soil.  The document 

recommended application of the soil vapor extraction (SVE) technology. 

 

• September 1997 - An SVE pilot study was conducted at Site 57 to verify the suitability of the site for 

application of SVE technology.  The pilot study demonstrated that the site is not suitable for SVE 

(B&R Environmental, 1997b). 
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• February 1998 - A final EE/CA (B&R Environmental, 1998a) was prepared to evaluate approaches for 

mitigating the presence of TCE in the discharge through the 24-inch storm sewer as identified in 

samples collected during previous field work.  The final EE/CA recommended rehabilitation of the 

storm sewer. 

 

• March 1998 - The draft final Site 57 RI work plan (B&R Environmental, 1998b) was prepared to 

describe the field investigation of Site 57. 

 

• October 1998 - The first sampling event for the Site 57 RI was performed. 

 

• October 1998 - The Site 57 storm sewer was relined between manholes MH-427 and MH-487. 

 

• January 1999 - The second sampling event for the Site 57 RI was performed. 

 

• July 2000 - The RI Report (TtNUS, 2000) was prepared to describe contamination and evaluate 

related human health and environmental risks at Site 57. 

 

• August 2001 – Pre-FS field activities were conducted to fill data gaps, refine the nature and extent of 

soil and groundwater contamination, and further define subsurface characteristics. 

 

• May 2002 – The draft FS Report was prepared to evaluate the remediation alternatives. 

 

2.3 PILOT STUDY FIELD INVESTIGATION SCOPE DEVELOPMENT 

2.3.1 Detailed Objective Development 

As described in Section 1.2, the broad objective of the investigation described in this Work Plan is to 

support the preparation of an FS by collecting data necessary for a more detailed evaluation of 

technologies and alternatives for the remediation of Site 57.  

 
The investigative activities necessary to address the broad objective are determined by first defining the 

set of detailed objectives that must be met.  In this document, the detailed objectives have been 

developed by application of the DQO process mentioned in Section 1.3.  The process is documented in 

the text and is summarized for Site 57 in Table 2-1, Development of Data Needs, and Table 2-2, 

Investigation Matrix. 

 

Tables 2-1 and 2-2 are arranged to identify how the development of detailed objectives and the scoping 

of the investigation activities parallel the DQO process.  The left side of Table 2-1 illustrates how the site 
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has been defined to establish the study boundaries.  The following four columns focus on the “Statement 

of the Problem” by listing contamination previously identified, the potential contamination transport routes, 

potential receptors, and the potential for human health risk.   The columns under “Identify the Decision” 

indicate the potential remedial technology for consideration in addressing the identified problem.  The 

“Data Needs” column on the right side of Table 2-1 shows the question that needs to be answered to 

allow a more complete evaluation of the site. 

 

Table 2-2 restates the "Data Needs" as "Investigation Objectives."  Then, under "Identify Inputs to the 

Decision," the specific investigative activities for addressing each of the objectives are summarized.  The 

"Decision Rule" column generally indicates the next step if certain conditions should arise.  

 

2.3.2 Data Needs Development 

The “Development of Data Needs”, as presented in Table 2-1, comprises four main categories: “Study 

Boundaries”, “Statement of the Problem”, “Identify the Decision”, and “Data Needs”. 

 

2.3.2.1 Study Boundaries 

For the purpose of the pilot study at Site 57, the study boundaries are defined as an area approximately 

30 feet wide extending from S57MW003/S57SB002 to S57MW011 (see Figure 2-1).   

 

2.3.2.2 Statement of the Problem 

In situ bioremediation was identified in the draft FS as a potentially effective method for groundwater 

treatment.  The statement of the problem establishes the need for site-specific data to evaluate the 

effectiveness of HRC to treat the groundwater contamination at Site 57.  The RI Report (TtNUS, 2000) 

prepared for Site 57 served as the source of the information shown in Table 2-1. 

 

Based on the RI Report (TtNUS, 2002), an area of subsurface soil centered around soil borings 

S57SB002 and S57SB006, which are shown on Figure 2-1, is contaminated with TCE [up to 220,000 

micrograms per kilogram (µg/kg)].  This area is considered to be a groundwater contaminant source.   

 

The primary groundwater contaminants are chlorinated VOCs (1,1-dichloroethene, 

cis-1,2-dichloroethene, TCE, tetrachloroethene, vinyl chloride, and chloroform) and ethyl ether.  The 

human health risk assessment in the RI found only one groundwater exposure scenario for which a 

potential risk exists.  Under the Reasonable Maximum Exposure (RME) scenario, the incremental lifetime 

cancer risk (ILCR) for the hypothetical future lifelong resident (3.5E-03) exceeded the EPA’s target risk 
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range of 1.0E-04 to 1.0E-06, and the non-carcinogenic hazard index (HI) of the hypothetical future child 

(1.2E+01) and adult (5.3E+00) residents exceeded the acceptable threshold value. 

 

Although there are no risks from direct exposure of ecological receptors to groundwater, migration of 

groundwater contaminants to surface water and sediment could result in ecological concerns.  

 

From a human health perspective, the primary soil contaminant is arsenic. The human health risk 

assessment in the RI examined several exposure scenarios and found one soil scenario for which a 

potential risk exists for non-residential exposure.  Under the RME scenario, the non-carcinogenic HI of 

the future construction worker was calculated as 1.1, which exceeds EPA’s threshold value of 1.0.  

Elevated concentrations of arsenic in soil [103 milligrams per kilograms (mg/kg)] were limited to a hot spot 

at boring S57SB007 (shown on Figure 2-1) and, if that sampling point were removed from the database, 

the HI for the future construction worker would fall below the acceptable threshold value.  While treatment 

of soil for arsenic is not the primary purpose of this Work Plan, the installation of monitoring wells provides 

an opportunity for soil sampling to more accurately delineate the extent of soil arsenic contamination. 

 

2.3.2.3 Identify the Decision 

Identifying the decision typically involves setting the remedial objectives, determining the risk-related or 

regulatory drivers for taking mitigative action, defining the potential response actions that will provide the 

necessary mitigation, and identifying potential remedial technologies required to implement the remedial 

technologies. 

 

This project is designed to provide data useful for the evaluation of HRC injection for enhanced biological 

treatment to remediate groundwater at Site 57. 

 

Potential human health risks to construction workers result primarily from elevated arsenic contamination 

in soil near soil boring S57SB007.  Removal of a limited volume of arsenic-contaminated soil near boring 

S57SB007 would reduce the HI to construction workers to a value less than 1.0.  

 

Groundwater south of the southern corner of Building 292 is sufficiently contaminated with chlorinated 

VOCs and ethyl ether that the water is unsuitable for potable purposes.  In situ enhanced biological 

treatment of groundwater was identified in the draft FS (TtNUS, 2002) as a possible technology for 

mitigating the level of contamination in the groundwater.   
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2.3.2.4 Data Needs 

The data needs indicated in Table 2-1 are in the form of a question intended to identify the concerns 

associated with conducting a pilot study to examine the potential remedial technology identified for the 

site.  The question posed in the table is shown as a statement in Table 2-2 under the heading 

“Investigation Objectives”.  The locations pertinent to the proposed pilot study are shown on Figure 2-2. 

 

2.3.3 Investigation Matrix 

The investigation matrix for Site 57 (Table 2-2) comprises three main categories: “Investigation 

Objectives," “Identify Inputs to the Decision,” and “Decision Rule."  

 

2.3.3.1 Investigation Objectives 

The data needs, presented as a question in Table 2-1, is presented as an investigation objective in Table 

2-2.  The investigative activities identified in the Table 2-2 are intended to address the investigation 

objectives. 

 

2.3.3.2 Inputs to the Decision 

The inputs to the decision have been developed to identify the means by which data will be collected to 

meet the investigation objectives.  The approach for collecting the data is identified in the table under the 

“Investigative Technique” heading.  Subsequent columns in the table describe the locations where the 

techniques are to be applied and reference the figure where the sample locations are shown.  When 

samples are to be collected for chemical analysis, the final three columns under “Inputs to the Decision” 

indicate the quantity of samples, the media to be sampled, and the analyses to be performed on the 

samples. 

 

For Site 57, proposed field activities include the installation and sampling of soil borings, the installation of 

new monitoring wells, the injection of HRC, and the sampling of new and existing wells. 

 

2.3.3.3 Decision Rules 

The final column in Table 2-2 presents the decision rules by which decisions will be made based on the 

results of the field investigations.  
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TABLE 2-1 
0 
W 
0 
W 

71 
Is . 

STUDY BOUNDARIES 

Population 
Contamina 
nt Source 

Building 292 

Spatial 

From Building 
292 to 
MWOll 
approximately 
80 feet south 
of Building 
292. 

Temporal 

Conduct 
field pilot 
study prior 
to 
preparing 
the draft 
final FS. 

DEVELOPMENT OF DATA NEEDS 

INDIAN HEAD DIVISION NAVAL SURFACE WARFARE CENTER 
INDIAN HEAD, MARYLAND 

SITE 57 - FORMER DRUM LOADING AREA 

STATEMENT OF THE PROBLEM(') I IDENTIFY THE DECISION 

Identified 
Contaminants 

Primary 
groundwater 
contaminants 
are chlorinated 
VOCs and 
ethyl ether. 

Potential 
Transport/ 
Exposure 
Pathways 

Groundwater 
ingestion 
and 
incidental 
dermal 
contact. 

Potential 
Receptors 

Hypothetical 
future 
residents. 

Human 
Health 
Risks 

Incremental 
Lifetime 
Cancer Risk 
=3.5E-03 
HI=12 
(child), 5.3 
(adult) 

Remedial 
Objectives 

Remove 
contaminants 
present at 
concentrations 
greater than 
their clean-up 
levels. 

Mitigation 
Driver 

Federal 
Maximum 
Contaminant 
Levels. 

Potential 
Response 

Action 

~ 

In situ 
biological 
treatment. 

DATA NEEDS 

Potential Engineering 
Remedial t Technologies 

~ 

In situ 
enhanced 
biological 
treatment 
using a 
hydrogen 
release 
compound 
(HRC). 

Are the site- 
specific 
conditions 
regarding 
contaminants 
and aquifer 
physical 
characteristics 
amenable to 
enhanced 
biological 
treatment 
under anerobic 
conditions? 

1 Remedial Investigation Report (TtNUS, 2000). 

a 



TABLE 2-2 
0 w 
0 
0 
0 
N 
-0 
. 

~ ~~~ 

STUDY BOUNDARIES 

Population: 
Contaminant 
Source 

Building 292. 

Spatial 

From Building 
292 to 
MWQl1 
approximately 
80 feet south 
of Building 
292. 

Temporal 

Conduct field 
pilot study 
prior to 
preparing the 
draft final FS. 

INVESTIGATION MATRIX 

INDIAN HEAD DIVISION, NAVAL SURFACE WARFARE CENTER 
INDIAN HEAD, MARYLAND 
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SITE 57 - FORMER DRUM LOADING AREA 

INVESTIGA- 
TION 

OBJECTIVES 

Determine 
whether the 
site-specific 
conditions 
regarding 
contaminants 
and aquifer 
physical 
characteristics 
are amenable 
to enhanced 
biological 
treatment 
using HRC. 

Investigative 
Technique 

Establish 
additional 
downgradient 
groundwater 
sampling 
locations by 
installing two 
new 
monitoring 
wells. 

Collect and 
analyze 
base I i n e 
groundwater 
samples from 
new and 
existing wells 
prior to HRC 
injection. 

Measure 
water levels to 
verify 
groundwater 
flow pattern in 
Pilot Study 
area. 

Location 

S57SB0271 
S57MWQ24 
and 
S57SB0281 
S57MWQ25 

S57MWQQ3, 
S57MWQ04, 
S57MWQ11, 
S57MWQ24, 
and 
S57MW 025. 

S57MWQQ3, 
S57MW004, 
S57MWQ11, 
S57MW024, 
and 
S57MWQ25. 

IDENTIFY INPUTS TO THE DECISION DECISION RULE 

Analytical 
Parameters 

NA 

Chlorinated 
VOCs, ethel 
ether, 
Biological 
Activity 
Indicators (') 
and 
Competing 
Electron 
Acceptors (*) 
NA 

Decreasing 
contaminant 
concentrations 
and the presence 
of indicators of 
anaerobic 
biological activity 
will indicate that 
biological 
remediation is 
occurring. 



TABLE 2-2 

C m f 
g "  
2.P 

4-1 

2-2 

STUDY BOUNDARIES 
C 
0 .- 
.w 0 s  
.Q, .E f o  
l-n n n 
NA 

12 

Population: 
Contaminant 
Source 

Building 292. 
(continued) 

Spatial 

From Building 
292 to 
MWOll 
approximately 
80 feet south 
of Building 
292. 
(continued) 

Temporal 

Conduct field 
pilot study 
prior to 
preparing the 
draft final FS. 
(continued) 

INVESTIGATION MATRIX 

INDIAN HEAD DIVISION, NAVAL SURFACE WARFARE CENTER 
INDIAN HEAD, MARYLAND 

PAGE 2 OF 3 

SITE 57 - FORMER DRUM LOADING AREA 

INVESTIGA- 
TION 

OBJECTIVES 

Determine 
whether the 
site-specific 
conditions 
regarding 
contaminants 
and aquifer 
physical 
characteristics 
are amenable 
to enhanced 
biological 
treatment 
using HRC. 

Investigative 
Technique 

Measure 
water levels to 
verify 
groundwater 
flow pattern 
under Site 57. 

Install HRC 
near the TCE 
source area 
and monitor 
the reduction 
of 
contaminant 
levels and 
indications of 
anaerobic 
biological 
activity. 

Location 

All remaining 
Site 57 
monitoring 
wells. 

Area SSE of 
S57MW004. 

IDENTIFY INPUTS TO THE DECISION 

Media 

Groundwater 

Groundwater 

DECISION RULE 

Analytical 
Parameters 1 - 
NA Decreasing 

contaminant 
concentrations 
and the presence 
of indicators of 
anaerobic 
biological activity 
will indicate that 
biological 
remediation is 
occurring. 
(continued) 



TABLE 2-2 

Population: 
Contaminant 
Source 

Building 292. 
(continued) 

0 
W 
0 
W 

-0 
@ 

Spatial 

From Building 
292 to 
MWOll 
approximately 
80 feet south 
of Building 
292. 

9 
0 
0 
CD 
0 ul 

using HRC 
Refine the 
current 
understanding 
of the 
horizontal and 
vertical extent 
of the 
contaminated 
source area 
near 
S57MW004 
and 
S57MW011 

During 
monitoring 
well 
installation, 
collect 
subsurface 
soil samples 
at 4 to 5 feet 
bgs, 9 to 
10 feet bgs, 
14 to 15 feet 
bgs, and 17 to 
18 feet bgs. 

S 

Temporal 

Conduct field 
pilot study 
prior to 
preparing the 
draft final FS. 
(continued) 
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SITE 57 - FORMER DRUM LOADING AREA 

INVESTIGA- 

Determine 
whether the 
site-specific 
conditions 
regarding 
contaminants 
and aquifer 
physical 
characteristics 
are amenable 
to enhanced 
biological 
treatment 

analyze 
groundwater 
samples from 
all MWs in the 
Pilot Study 
area at 
intervals of 1, 
2, 4, and 6 
months 
following HRC 
installation. 

Location 

S57MW003, 
S57MW004, 
S57MW011, 
S57MW024, 
and 
S57MW 025. 

S57SB0271 
S57MW024 
and 
S57SBO281 
S57MW025 

'S TO THE DECl! 

Media 

Groundwater 

Soil 

Analytical 
Parameters 

Chlorinated 
VOCs, ethyl 
ether, 
Biological 
Activity 
Indicators (') 
and 
Competing 
Electron 
Acceptors (') 

Arsenic, 
chlorinated 
VOCs and 
ethyl ether. 

DECISION RULE 

Compare to 
analytical results 
from the remedial 
investigation 
report to improve 
current 
understanding of 
the source area 
limits. 

1 Biological Activity Indicators include oxidationheduction potential (ORP), pH, temperature, total organic carbon, alkalinity, ferrous iron, specific conductance, 
dissolved gases (carbon dioxide, ethane, ethene, hydrogen sulfide, methane, and oxygen), metabolic acids (lactic, pyruvic, acetic, propionic, and butyric) and 
miscellaneous anions (sulfate, sulfide, nitrate, nitrite, chloride, phosphate). 
Competing Electron Acceptors include manganese and total dissolved iron. 2 

bgs Below ground surface. 
NA not applicable. 
TCE Trichloroethene. 
VOCs Volatile organic compounds. 







 

3.0  FIELD INVESTIGATIONS 

This section describes the specific field activities that will be conducted to secure the data from the pilot 

study required for FS report preparation.  Table 2-1 shows the development and identification of data 

needs for Site 57.  Table 2-2 shows the field investigation activities planned for collecting the required 

data. Table 3-1, Sampling and Analysis Summary, lists the samples planned for collection and the 

analyses anticipated for each.   

 

Figures 2-1 and 2-2 are the field investigation maps that indicate the locations of existing wells and 

proposed locations of soil borings, HRC injection points, and new monitoring wells at Site 57.  It should be 

noted, however, that these figures are only presented for planning purposes; sampling locations may be 

modified to accommodate existing field conditions. 

  

Taken together, these tables and figures are intended to provide a summary of and rationale for the 

overall pilot study activities. 

 

The following subsections are not intended to reiterate information already presented in the tables and 

figures.  The text that follows is intended to complement the tables and figures by clarifying points not 

specifically covered by them.  This section, along with the tables and figures, provides a comprehensive 

view of the pilot study. 

 

3.1 SUBSURFACE SOIL INVESTIGATION 

As proposed, subsurface soil sampling will consist of collecting soil from four depths at two sampling 

locations downgradient of the HRC injection area.  The subsurface soil samples will be subjected to 

analyses for chlorinated VOCs plus ethyl ether and arsenic.  

 

3.2 GROUNDWATER INVESTIGATION 

As proposed, the groundwater portion of the investigation will consist of installing two new monitoring 

wells downgradient of the HRC injection points, measuring water levels, and collecting groundwater 

samples from these new wells and from three existing monitoring wells.  Construction data for existing 

and proposed wells are presented on Table 3-2.  Groundwater will be sampled prior to HRC injection to 

provide a baseline, and at 1, 2, 4, and 6 months after HRC injection.  All the collected groundwater 

samples will be analyzed for chlorinated VOCs plus ethyl ether, field parameters, biological activity 

indicators, HRC-based electron donors, and end-product dissolved gases.   
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TABLE 3-1 

SAMPLING AND ANALYSIS SUMMARY 
PILOT STUDY WORK PLAN FOR IN SlTU BlOREMEDlATlON 

SITE 57 - FORMER DRUM LOADING AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

- 
UALY - ;ES 

loll 

Sample I Location 1 Sample Designation 1 Depth 
b m  

TI 
- %  

I 

(feet bgs) I 
I I I 
SUBSURFACE SOIL * I 1  . .  

=I=- ---+--+ 
I 1 . 1  

GROUNDWATER 
Baseline Samples 

1 Dissolved gases include carbon dioxide, ethane, ethene, and methane. 
2 Miscellaneous anions include sulfate, sulfide, nitrate, nitrite, chloride, phosphate. 
3 Metabolic Acids include lactic, pyruvic, acetic, propionic, and butyric. 
4 Estimated depth. Sample last 1 foot of boring. 

bgs = Below ground surface. 
VOC = Volatile organic compounds. 

TOC = Total organic carbon. 
NA = Not applicable. 
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TABLE 3-2 

Existing 
Wells 

MW003 

MW004 

MW007 

MW008 

MWOl1 

0 w 
0 w 

5 

~ ~~ ~ _ _  ~ __ __ 
Proposed Ground Top of Screen Screen Depth to Ground- North East 

Wells Elevation(’) Casing Depth Elevation‘” Ground- water Coordinate Coordinate (3) 

(feet msl) Elevation(’) (feet bgs) (feet msl) water Elevation(’) 
(feet msl) (feet (feet ms1(2)) 

btoc)(*) 
33.83 35.82 Top: 17 Top: 16.83 8.97 26.85 335285.641 1263748.262 

33.91 35.72 Top: 6 Top: 27.91 9.1 8 26.54 335289.358 1263746.882 
Bottom: 22 Bottom: 11.83 

Bottom: 16 Bottom: 17.91 

Bottom: 18 Bottom: TBD 

Bottom: 18 Bottom: TBD 

Bottom: 26 Bottom: 2.17 

Bottom: 15 Bottom: 13.09 

Bottom: 19 Bottom: 12.61 

MW024 TBD TBD Top: 8 Top: TBD TBD TBD TBD TBD 

MW025 TBD TBD Top: 8 Top: TBD TBD TBD TBD TBD 

28.1 7 30.58 Top: 16 Top: 12.17 9.27 21.31 335082.261 1263768.1 34 

28.09 30.26 Top: 5 Top: 23.09 8.55 21.71 335084.774 1263764.996 

31.61 33.49 Top: 9 Top: 22.61 9.31 24.1 8 335222.164 1263751.168 

MONITORING WELL DATA SUMMARY 

INDIAN HEAD DIVISION, NAVAL SURFACE WARFACE CENTER 
INDIAN HEAD, MARYLAND 

SITE 57 - FORMER DRUM LOADING AREA 

1 
2 Measurement taken 08/29/01. 
3 
msl = Mean sea level. 
bgs = Below ground surface. 
btoc = Below top of casing. 
TBD = To be determined. 

Elevation Datum = National Geodetic Vertical Datum (NGVD) 1929. 

Coordinate Datum = North American Datum (NAD) 1983. 

Average 
Hydraulic 

Conductivity 
(feet per 

day) 
3.1 8 

15.2 

TBD 

TBD 

0.57 

9.33 

0.50 

a 
0 
W 



 

4.0  FIELD OPERATIONS 

A range of site evaluation techniques will be used to collect data during the pilot study at Site 57.  The 

Master FSP (B&R Environmental, 1997a) and Station Standard Operating Procedures (SOPs) describe 

the general techniques that may be used to collect the environmental samples and field data and to 

document field activities. 

 

This section provides specific field operations, methods, and procedures that will be conducted for this 

pilot study field effort.  

 

4.1 MOBILIZATION/DEMOBILIZATION 

During soil boring, well installation, and sampling, the field crew will consist of a field operations leader 

(FOL)/site geologist, a qualified environmental technician, and drilling subcontractor personnel.  The 

technician will be assigned the role of site safety officer for the field activities.  During HRC injection, the 

field crew will consist of an FOL/site geologist and drilling subcontractor personnel.  The site geologist will 

be assigned the role of site safety officer for the field activities.  The drilling subcontractor field crew will 

consist of a Maryland-licensed driller and a helper.  Mobilization and demobilization operations will be 

performed as described in the Master FSP, Section 2.1.1.  No work will commence without a Dig Permit 

from the Public Works Department. 

 

The FOL will coordinate with Base personnel and with a TtNUS subcontractor for the utility clearance of 

drilling locations. 

 

Security badges will be required for all field crew members in order to gain access to the study area; the 

badges will be obtained at the pass office (Building 1779).  Prior to the arrival of the field crew at the 

Facility main gate office, the TtNUS project manager will provide to the Facility Environmental Division the 

names and Social Security numbers of the TtNUS and subcontractor personnel to ensure that the 

security badges are obtained without delaying the project.   

 

The field crew will be required to attend a hazard control briefing administered by the Environmental 

Division Point of Contact.   
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4.2 SOIL BORING / MONITORING WELL INSTALLATION 

The following procedures and construction specifications will be used for installing permanent monitoring 

wells.  Additional guidance for well installation can be found in the Master FSP, Section 2.3.1, and Station 

SOP GH-12. 

 

Permanent monitoring wells will be installed using 6-inch (minimum) outside diameter (OD), 4¼-inch 

inside diameter (ID) hollow-stem augers with continuous split-spoon sampling [according to American 

Society for Testing Materials (ASTM) methods] to the bottom of the boring.  Monitoring well borings will 

be drilled to a depth sufficient to position the top of the well screen approximately 2 feet above the water 

table.  

 

The monitoring wells will be constructed of Schedule 40, flush-jointed, 2-inch ID National Sanitation 

Foundation (NSF) polyvinyl chloride (PVC) well screen and PVC riser pipe. The well screens will be 

10 feet long with a slot size of 0.01 inch and will be supplied with an end cap.  After the screen and the 

riser pipe are in place, the annulus of the boring will be backfilled with clean silica sand (Nos. 20/30 or 

20/40 U.S. Standard Sieve size) filter pack from the bottom of the boring to 2 to 3 feet above the top of 

the well screen.  Care shall be taken during installation of the sand pack materials to reduce the potential 

for bridging.  The augers shall be pulled up slowly as the materials are allowed to settle to ensure that an 

adequate filter pack is installed around the well screen.  A bentonite pellet seal (minimum 2-foot 

thickness) will be installed above the filter pack and will be hydrated using approximately 10 gallons of 

potable water per vertical foot.  If the boring has several feet of standing water preventing the free fall of 

dry bentonite chips (to be determined in the field by the site geologist), the bentonite seal may be 

installed by pumping a bentonite slurry into the annular space using a tremie pipe while the augers are 

still in place.  The remaining annulus of the borehole (above the bentonite seal) will be grouted by 

pumping a cement/bentonite slurry (one 94-pound bag of Portland Type 1 cement, approximately 4 to 6 

pounds of bentonite, and 6.5 to 7 gallons of water) through a tremie pipe to the ground surface.  The 

depths of the backfill materials will be constantly monitored during the monitoring well installation with a 

weighted stainless steel or plastic tape. 

 

4.3 WATER LEVEL MEASUREMENTS 

One round of synoptic water level measurements will be taken from all new and existing monitoring  wells 

during the field investigation in accordance with procedures provided in Section 2.4 of the Master FSP 

and Station SOP GH-02.  Site 57 monitoring well locations are shown on Figures 2-1 and 4-1.   
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4.4  HRC INJECTION 

TtNUS will conduct the study using HRC supplied by Regenesis, a vendor. HRC is a compound that 

provides a steady release of hydrogen to the in situ indigenous anaerobic microbes.  The microbes thrive 

in the hydrogen-rich environment and break down the chlorinated VOCs into non-toxic end products. 

 
HRC will be applied with direct push technology (DPT) equipment.  The surface area overlying the 

contaminated groundwater plume consists of grass and pavement; therefore, no concerns exist with 

respect to the injection of the HRC to the subsurface using DPT.  Some DPT points will need to be driven 

through the pavement, but this will have no effect on the implementation of this technology.  Because the 

area is easily accessible with no significant tree cover or vegetation, no specific type or size of DPT 

installation equipment will be required. 

 

The pilot-scale biotreatability test will be conducted just south of S57MW004 (see Figure 2-2).  For the 

pilot study, the area to be treated is estimated at 30 feet by 10 feet.  As shown on Figure 2-2, the site-

specific grid will have 5-foot spacing between rows and 8-foot spacing within rows, as recommended by 

the vendor, Regenesis. Twelve DPT injection points are proposed to inject HRC from a depth of 18 feet 

below ground surface (bgs) up to 8 feet bgs.  A minimum of 9.0 pounds of HRC per foot injected through 

this 10 foot thick zone will result in an estimated total of 1,080 pounds of injected HRC.  One DPT rig will 

be utilized to perform the field work.  No clearing is anticipated in the area of the contaminated 

groundwater plume because there is no tree cover or vegetation. 

 

All injections into the contaminated groundwater plume will be accomplished using DPT.  The drive rods 

will be pushed to the bottom of the contaminated saturated zone, and then HRC will be injected as the 

rods are withdrawn.  The minimum recommended rod size is 0.625-inch ID.   Pump selection is limited to 

the RE Rupe or the Geoprobe GS-2000, based on vendor experience associated with the HRC viscosity 

and required pressures.   

 

After HRC injection, the hole will be abandoned by forced injection of grout, using a tremie pipe, from the 

top of the HRC to the ground surface.  The grout sealant will consist of Portland Type I cement mixed at a 

proportion of 6.5 to 7 gallons of water per 94-pound bag of cement.  

 

4.5 SITE RESTORATION 

If required as a result of the drilling and sampling activities during the field investigation, site restoration 

will be performed in accordance with procedures provided in Section 2.1.2 of the Master FSP. 
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4.6 DECONTAMINATION 

Decontamination activities will be conducted during the field investigation in accordance with procedures 

provided in Section 2.10 of the Master FSP with the following exception: the nitric acid rinse will be 

omitted, and isopropyl alcohol will be used as the solvent rinse.   

 

4.7 INVESTIGATION-DERIVED WASTE HANDLING 

The handling and disposal of investigation-derived waste (IDW) at the Facility are discussed in detail in 

Section 2.11 of the Master FSP and Station SOP SA-13.  The IDW that will be produced during this 

investigation includes borehole cuttings, drill cuttings from monitoring well installation, development and 

purge water, decontamination fluids, and personal protective equipment (PPE), including miscellaneous 

trash.  

 

4.7.1 Borehole Cuttings 

The soil removed during subsurface soil sampling activities via borehole drilling or direct-push method will 

be placed in DOT-approved drums for subsequent disposal, in accordance with Master FSP Section 2.11. 

 

4.7.2 Drill Cuttings 

The drill cuttings produced during the installation of the monitoring wells will be disposed in the same 

manner as described for borehole cuttings. 

 

4.7.3 Development and Purge Water 

All development and purge water will be containerized in DOT-approved drums separately from solid 

materials for subsequent disposal, in accordance with Master FSP Section 2.11. 

 

4.7.4 Decontamination Fluids 

Fluids generated during the decontamination of sampling equipment will be disposed in the same manner 

as described for development and purge water. 

 

4.7.5 Personal Protection Equipment and Miscellaneous Trash 

PPE and any miscellaneous trash (i.e., paper towels, disposable trowels free of loose soil, etc.) will be 

disposed in accordance with Master FSP Section 2.11. 
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4.8 SURVEYING 

TtNUS personnel will survey monitoring wells and HRC injection locations.  Planimetric features and 

topography were previously surveyed during the Site 57 RI.  Existing wells within the Facility will be 

utilized as reference points.  Horizontal locations will be surveyed to Maryland State Plane coordinates 

[North American Datum (NAD), 1983], and vertical elevations will be referenced to 1929 National 

Geodetic Vertical Datum (NGVD). 
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5.0  PILOT STUDY SAMPLING PROCEDURES 

This section describes the procedures for pilot study sampling and sample-handling requirements. 

 

5.1 SAMPLING PROCEDURES 

This section details the field sampling procedures to be used for the collection of pilot study samples.  

General field sampling procedures are described in the Master FSP and Station SOPs.   

 

5.1.1 Subsurface Soil Sampling 

Subsurface soil samples will be collected using procedures described in the Master FSP, Section 3.1.4. 

 

5.1.2 Groundwater Sampling 

Groundwater samples will be collected from monitoring wells in accordance with the low-purge sampling 

method provided in the Facility SOP SA-01, Section 5.7.  A peristaltic pump with 1/4-inch Teflon tubing 

will be used for well purging and groundwater sample collection.  VOC aliquots will be collected from the 

sampling tube before the water passes through the pump.  The VOC sample containers will be filled using 

the Straw Method as follows:  

 

• A column of water will be drawn into the sampling tubing 

• The tubing will be pinched at the input side of the peristaltic pump and withdrawn from the well  

• The sample containers will be filled by gravity flow from the tubing   

 

Iron and manganese sample aliquots will be submitted to the laboratory as an unfiltered (total metal) 

sample and a filtered (dissolved metal) sample in separate containers.  The filtered sample will be 

prepared in the field by passing the groundwater through a high-capacity 0.45-micron filter into a pre-

preserved container using the peristaltic pump.  Both the unfiltered and filtered samples will be submitted 

to the laboratory for analysis. 

 

Groundwater samples will be field analyzed as summarized in Table 5-1. 

 

5.1.3 QA/QC Samples 

To assure data obtained during the investigation are accurate, various quality assurance/quality control 

(QA/QC) requirements have been established for fieldwork, laboratory analysis of the collected samples, 

and validation of the analytical results obtained from the laboratory.  Detailed information regarding this 
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subject is presented in the Master QAPP.  Information relevant to this work is presented in the site-

specific QAPP in Appendix B. 

 

The field QC samples consist of field duplicates, field blanks, trip blanks, and equipment (rinsate) blanks.  

Each of these types of field QC samples will undergo the same preservation, analysis, and reporting 

procedures as the related environmental samples.  A detailed description of each type of sample is 

presented in the Master QAPP in Section 3.6.  The frequency and type of field QA/QC samples to be 

collected for this investigation are as follows: 

 

Type of Sample Collection Frequency 
Field Duplicate 1 per 10 samples per medium 
Field Blank 1 per source per sample event 
Equipment Rinsate Blank 1 per 20 per sampling equipment 

 

The QC measures the laboratory needs to follow are outlined in detail during the procurement process.  It 

is necessary to collect additional volume for laboratory matrix spike/matrix spike duplicate (MS/MSD) 

analysis of aqueous samples.  All other internal checks will be conducted using the samples provided.  

The additional aqueous sample required for MS/MSD analysis is three times the volume for VOC 

analysis.  One MS/MSD will be analyzed for every 20 or fewer investigative samples. 

 

Validation of the analytical results is discussed in detail in Section 9.0 of the Master QAPP.  One hundred 

percent of the data for the Pilot Study activities shall be validated in a limited fashion.  The validation will 

be formulated to address only gross non-compliances resulting in the rejection of data and the elimination 

of false positives in accordance with the U.S. EPA National Functional Guidelines for Organic and 

Inorganic Data Review (EPA, 1994b) as described in Section 3.3.1 in the Site 57 Pilot Study QAPP 

(Appendix B). 

 

5.2 SAMPLE HANDLING 

This section details sample-handling procedures including field-related considerations concerning the 

selection of sample containers, preservatives, and allowable holding times for requested analyses.  In 

addition, sample identification, packaging, and shipping will be addressed in this section.   

 

5.2.1 Field Documentation 

Field documentation will be conducted as described in the Master FSP Section 3.2.1.  Completed chains-

of-custody forms will be faxed to the TtNUS project manager on a daily basis.   
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5.2.2 Sample Nomenclature 

Each collected sample will be assigned a unique sample tracking number consisting of a 12-digit 

alphanumeric code, in accordance with Station SOP CT-02.  Any other pertinent information regarding 

sample identification will be recorded in the field logbooks and on the sample log sheets. 

 

The alphanumeric code to be used in the sample identification system is as follows: 

 

Character Type: 

 A = Alpha 

 N = Numeric 

 E = Either alpha or numeric 

 

(ANN) 

[Site] 

(AA) 

[Sample Type] 

(EEE) 

[Location] 

(NN) 

[Depth] 

(NN) 

[Round] 

 

No dashes are to be used in the sample number. 

 

Site:  S57  

 

Sample Type : 

 

 SB = Subsurface soil sample 

 MW  = Groundwater sample  

 

This field may also be used for QA/QC designation: 

 

 FB = Field blank 

 RB = Rinsate blank 

 FD = Field duplicate 

 TB = Trip blank 

 

Sample location : 

 

 EEE = Assigned number for each sample location of a particular media; QA/QC samples 

will be numbered sequentially in the order of collection beginning with 001. 

 

The second rinsate blank collected during the first field effort would be labeled as follows:   
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  S57RB0020001 

 

Sample Depth: 

 

 NN = Numbered sequentially in the order the sample is collected from a single location 

and representing a unique sampling depth at that location. 

 

For example, if two subsurface soil samples (one from 4- to 5-feet depth, and one from 9- to 10-feet depth) 

are collected for chemical analysis from location number two, they would be designated as follows: 

 

 Sample from 4- to 5-feet:  S57SB0020001 

 Sample from 9- to 10-feet:  S57SB0020101 

 

Sampling round: 

 

 NN = The sampling round is straightforward.  It can range from 01 to 99.  

 

Field duplicate samples will be reported blind to the laboratory.  The three-digit sample location identifier 

field will be assigned with the designation “DUP.”  The sample depth field will be assigned the duplicate 

number collected for that specific matrix.  The time designated on the sample label and chain-of-custody 

shall be 0000 hours.  The location at which the duplicate is collected will be noted on the sample log 

sheet and in the field notebook. 

 

For example, the third groundwater duplicate sample collected during the fifth field effort would be labeled 

as follows: 

 

  S57GWDUP0305 

 

Additional guidance is provided in the Station SOP CT-02.  

 

5.2.3 Sample Containers, Preservatives, and Holding Times 

The EPA User's Guide to the Contract Laboratory Program (EPA, 1986), and the Federal Register 

(EPA, 1984) address the topics of containers and sample preservations.  Table 5-2 provides a summary 

of the analyses, methodology, bottle requirements, preservation requirements, and holding times for the 

sampling to be submitted for fixed-base laboratory analysis. 
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5.2.4 Sample Packaging and Shipping 

Samples will be packaged in accordance with the Master FSP Section 3.2.4 and FS SOPs SA-6.1.  When 

the samples are containerized, they will be placed on ice, in a cooler and, within a reasonable period of 

time, delivered to a local Federal Express office.  Sample containers provided by the laboratory are pre-

preserved.  The FOL will be responsible for completion of the following forms: 

 

• Sample labels 

• Chain-of-custody forms 

• Chain-of-custody labels 

 

5.3 SAMPLE CUSTODY 

Custody of samples must be maintained and documented at all times.  Chain of custody begins with the 

collection of the samples in the field. The Master FSP Section 3.3 and the Station SOP SA-12 provide 

additional guidance for sample custody procedures.  A chain-of-custody form provided by the 

subcontracted laboratory will be used during the sample-handling process. 
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TABLE 5-1 

~~ ~~~ 

HACH IR-18C 

HACH HS-C 

Direct-reading meter 

CHEMetrics 
- K-7501, K-7512 vacuum vials 

Direct-reading meter 

Direct-reading meter 

Parameter 

Ferrous Iron Follow test kit instructions. Analyze immediately at well 
head. Filter if turbid. 

Follow test kit instructions. Do not aerate or agitate. 
Avoid agitation and analyze immediately at well head. 

100-250 ml in glass or plastic container. Analyze at well 
head. 

Follow test kit instructions. Analyze at well head. 

100-250 ml in glass or plastic container. Analyze at well 
head. 

100-250 ml in glass or plastic container. Analyze at well 
head. 

Hydrogen Sulfide 

Direct-reading meter 

Temperature 

10-250 ml in glass container filling from the bottom. Do 
not aerate or agitate. Analyze at well head with flow- 
through or flow-over cell. 

Dissolved Oxygen 

PH 

Specific Conductivity 

~ 

Oxidation/Reduction 
Potential (ORP) 

GROUNDWATER FIELD ANALYSES") 
BIOLOGICAL ACTIVITY INDICATORS 

INDIAN HEAD DIVISION, NAVAL AIR WARFARE CENTER 
INDIAN HEAD, MARYLAND 

SITE 57 - FORMER DRUM LOADING AREA 

~ _ _ _ _ _  

Methodl Reference I Sample Volume, Container, & Preservation 

1 Table adapted from overview of the Technical Guidelines for Evaluating Natural Attenuation of Chlorinated Solvents in 
Groundwater (EPA, 1998). 
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TABLE 5-2 

Ana I ysis Analytical 
Method or SOP 

0 
W 
0 w 
0 

T 
r 

Quantity Quantity of Container Type Preservation Holding Times‘*’ 
of Containers Requirements 

Samples(’) per Sample 

SUMMARY OF FIXED-BASE LABORATORY ANALYSES, METHODOLOGY, BOTTLE REQUIREMENTS, 
PRESERVATION REQUIREMENTS, AND HOLDING TIMES 

SITE 57 - FORMER DRUM LOADING AREA 
INDIAN HEAD DIVISION, NAVAL SURFACE WARFARE CENTER 

INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

Chlorinated VOCs and 
ethyl ether 

SW-846 8 3 Encore Samplers Cool to 4°C 48 hours to lab 
5035/8260B preservation, 14 days 

to analysis 

WATER MATRIX 
Chlorinated VOCs and 
ethyl ether 

Manganese and Iron 
Manganese and Iron 
(Dissolved) 

Anions: Chloride (CI-), 
Nitrate (NO;), Nitrite 
(NOi), Sulfate (SO,), 
Orthophosphate 

Sulfide (S-) 

Methane, Ethane, 
Ethene, C02 

Alkalinity (as CaC03) 

Total Organic Carbon 
(TOC) 

SW-846 25 3 40-mL VOA vials w/ Teflon Cool to 4°C k 2°C 
8260B septa HCI to pH 5 2 

(Borosilicate glass) 
SW-846 601 OB 25 1 500 mL HDPE HN03 to pH 5 2  
SW-846 601 OB 25 1 500 mL HDPE Field filtering; HN03 

t o p H s 2  
EPA 31 0.1 (,) 25 1 1 L HDPE‘5’ Cool to 4°C 
EPA Method 25 1 1 L HDPE‘5’ None required 

300.0(6) 

EPA 376.1(7’ 25 1 1 -liter HDPE NaOH to pH > 12 
Cool to 4°C 

RSK@’ SOPS 147 25 2 40-mL glass, plastic screw Cool to 4°C 
& 175 cap, foil-faced silicon 

septum 
EPA 41 5.1 (’) 25 1 125-mL high-density H2S04 to pH c 2 

polyethylene Cool to 4°C 

14 days to analysis 

6 months to analvsis 
6 months to analysis 

14 davs to analvsis 
CI & SO4 28 days to 
analysis; 
orthophosphate, NO2 
& NO3 48 hours to 
analvsis. 
7 days to analysis 

14 days to analysis 

28 days to analysis 



TABLE 5-2 

Analysis Analytical Quantity Quantity of Container Type Preservation 
Method or SOP of Containers Requirements 

Samples(’) per Sample 

0 w 
0 
0 
0 
N 
-0 
. 

Holding Timed2) 

SUMMARY OF FIXED-BASE LABORATORY ANALYSES, METHODOLOGYy BOTTLE REQUIREMENTS, 

SITE 57 - FORMER DRUM LOADING AREA 
PRESERVATION REQUIREMENTS, AND HOLDING TIMES 

INDIAN HEAD DIVISION, NAVAL SURFACE WARFARE CENTER 
INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 

Metabolic Acids: Lactic, Laboratory SOP 25 2 40-mL glass, plastic screw Cool to 4°C 
Pyruvic, Acetic, cap, silicon septum 
Propionic, Butyric 

Not Specified 

NOTES: 

(?l CLP 
W HCI 

HDPE 
HN03 
H2S04 
mL 
NaOH 
SOP 
VOA 
voc 

Contract Laboratory Program. 
Hydrochloric acid. 
High Density Polyethylene. 
Nitric acid. 
Sulfuric acid. 
Milliliter. 
Caustic soda/sodium hydroxide 
Standard operating procedure. 
Volatile organic analyte. 
volatile organic compound. 

1 
2 
3 
4 
5 
6 
7 
8 a 9 

0 
00 
0 
C J l  

Number does not include QNQC samples to be analyzed. 
All holding times are determined from date of collection. 
EPA CLP, 1999. Statement of Work for Inorganic Analysis, Multi-Media, Multi-Concentration; ILM04.1. 
EPA, 1983. Methods for Chemical Analysis of Water and Wastes. Method 31 0.1. 
For groundwater, alkalinity and anions samples will be provided in the same 1000 mL bottle 
EPA, 1983. Methods for Chemical Analysis of Water and Wastes. Method 300.0. 
EPA, 1983. Methods for Chemical Analysis of Water and Wastes. Method 376.1. 
RSK = Robert S. Kerr Labs. 
EPA, 1983. Methods for Chemical Analysis of Water and Wastes. Method 415.1. 
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1 .O INTRODUCTION 

The objective of this Health and Safety Plan (HASP) is to provide the minimum safety practices and 

procedures for Tetra Tech NUS, Inc. (TtNUS) and subcontractor personnel engaged in proposed site 

activities that are to be conducted at the Site 57 (Former Drum Loading Area Building 292) at the Indian 

Head Division Naval Surface Warfare Center (IHDIV-NSWC) Indian Head, Maryland. 

In order to accomplish the objective, this HASP has been constructed using the latest available 

information regarding known or suspected chemical contaminants and potential and foreseeable physical 

hazards associated with the proposed work at the sites identified at the IHDIV-NSWC. This HASP has 

been designed to be used in accordance with the TtNUS Health and Safety Guidance Manual. The 

Guidance Manual provides detailed information pertaining to procedures to be performed on site as 

directed by the HASP, as well as TtNUS standard operating procedures. Both the HASP and the Health 

and Safety Guidance Manual must be present at the site to comply with the requirements stipulated in the 

Occupational Safety and Health Administration (OSHA) standard 29 CFR 191 0.120. 

This HASP has been written to support proposed tasks and techniques associated with the scope of work 

as presented in Section 4.0. Should the proposed work site conditions and/or suspected hazards change, 

or if new information becomes available, this document will be modified. Changes to the HASP will be 

made with the approval of the TtNUS CLEAN Health and Safety Manager (HSM) and the Project Manager 

(PM). The PM will notify the affected personnel of the changes. 

The elements of this HASP are in compliance with the requirements established by OSHA 29 CFR 

191 0.1 20, "Hazardous Waste Operations and Emergency Response" (HAZWOPER) and sections of 29 

CFR 1926, "Safety and Health Regulations for Construction." 

1.1 AUTHORITY 

This Contract Task Order (CTO) 0805 and the requirements setforth represent an integral part of an 

overall effort conducted under the Comprehensive Long - Term Environmental Action Navy (CLEAN) 

contract, administered through the U.S. Navy Northern Division Naval Facilities Engineering Command, as 

defined under Contract No. N62467-94-D-0888. 

1.2 KEY PROJECT PERSONNEL AND ORGANIZATION 

This section defines responsibility for site safety and health for TtNUS and subcontractor employees 

engaged in on site activities. Personnel assigned to these positions shall exercise the primary 
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responsibility for the on site health and safety. These persons will be the primary point of contact for any 

questions regarding the safety and health procedures and the selected control measures. 

0 The TtNUS Project Manager (PM) is responsible for the overall direction and implementation of 

health and safety for this project. 

0 The TtNUS Field Operations Leader (FOL) is responsible for implementation of this HASP with the 

assistance of an appointed Site Safety Officer (SSO). The FOL manages field activities, executes 

the work plan, and enforces safety procedures, as applicable to the work plan. 

The SSO supports site activities by advising the FOL on the aspects of health and safety on site. 

These duties may include the following: 

Coordinates health and safety activities with the FOL. 

Selects, inspects, implements, and maintains personal protective equipment. 

Establishes work zones and control points. 

Directs and assists in the development of decontamination areas and procedures. 

Implements air monitoring program in support of on site activities. 

Verifies training and medical status of on site personnel status in relation to site activities. 

Implements hazard communication, respiratory protection, and other associated safety 

and health programs, as necessary. 

Coordinates emergency services. 

Provides site-specific training for on site personnel. 

Compliance with these requirements is monitored by the Project Health and Safety Officer (PHSO) 

and is coordinated through the Health and Safety Manager. 
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1.3 SITE INFORMATION AND PERSONNEL ASSIGNMENTS 

Site Name: Indian Head Division Naval Address: Waldorf, Maryland 
Surface Warfare Center (IHDIV-NSWC) 

Site Point of Contact: Shawn Jorqensen Phone Number:/301)743-6745 

Scheduled Activities: 
throuqh the execution of the elements as defined in the scope of work (See Section 4.0) 

This activity will be divided into a multi-task operation performed sequentiallv 

Proposed Dates of Work: March 2003 until completion 

Proiect Team: 

TtNUS Management Personnel: 

Kim C. Turnbull. 
TBD 
TBD 
Matthew M. Soltis, CIH, CSP 

James K. Laffev 

Non-TtNUS Personnel 

Discipline/Tasks Assigned: 

Proiect Manaqer (PMI 
Field Operations Leader (FOL) 
Field Geoloqist 
Health and Safetv Manaqer (HSM) 
Site Safetv Officer (SSO) 
Proiect Health and Safetv Officer (PHSO) 

Affiliation/Discipline/Tasks Assigned 

Hazard Assessment (for purposes of 29 CFR 1010.132) for HASP preparation has been conducted by: 
James K. Laffev 
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0 Coordinating with local Emergency Response personnel to ensure that TtNUS emergency action 

activities are compatible with existing emergency response procedures. Base Fire Protection and 
Emergency Services will be notified of scheduled events and activities. This is most imperative in 

situations where their services may be required such as confined space entry. 

0 Establishing and maintaining information at the project staging area (support zone) for easy 

access in the event of an emergency. This information will include the following: 

- 
- 
- 
- 

- 

Chemical Inventory (of chemicals used onsite), with Material Safety Data Sheets. 

Onsite personnel medical records (Medical Data Sheets). 

A log book identifying personnel onsite each day. 

Hospital route maps with directions (these should also be placed in each site vehicle). 

Emergency Notification - phone numbers. 

The TtNUS FOL will be responsible for the following tasks: 

0 Identifying a chain of command for emergency action. 

0 Educating site workers to the hazards and control measures associated with planned activities at the 
site, and providing early recognition and prevention, where possible. 

0 Periodically performing practice drills to ensure site workers are familiar with incidental response 

measures. 

0 Providing the necessary equipment to safely accomplish identified tasks. 

2.3 EMERGENCY RECOGNITION AND PREVENTION 

2.3.1 Recognition 

Emergency situations that may be encountered during site activities will generally be recognized by visual 

observation. To adequately recognize chemical exposures, site personnel must have a clear knowledge 
of signs and symptoms of exposure associated with site contaminants. This information is provided in 

Table 6-1. Tasks to be performed at the site, potential hazards associated with those tasks and the 

recommended control methods are discussed in detail in Sections 5.0' and 6.0. Additionally, early 

recognition of hazards will be supported by periodic site surveys to identify any situation predisposed to an 

emergency. The FOL will be responsible for performing surveys of work areas prior to initiating site 

operations and periodically while operations are being conducted. Survey findings will be documented by 
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the FOL in the site logbook, however, site personnel will be responsible for reporting hazardous situations. 
Where potential hazards exist, TtNUS will initiate control measures to prevent adverse effects to human 

health and the environment. 

The above actions will provide early recognition for potential emergency situations, and allow TtNUS to 

initiate necessary control measures. However, if the FOL determines that control measures are not 

sufficient to eliminate the hazard, TtNUS will withdraw from the site and notify the appropriate response 
agencies listed in Table 2-1. 

2.3.2 Prevention 

TtNUS and subcontractor personnel will minimize the potential for emergencies by following this HASP, 
the Health and Safety Guidance Manual, and applicable OSHA regulations. Periodic site surveys of work 

areas and correction of any identified deficiencies prior to the commencement of that day’s activities by 
the FOL will also assist in prevention of illness/injuries when hazards are recognized early and control 

measures initiated. 

2.4 EVACUATION ROUTES, PROCEDURES, AND PLACES OF REFUGE 

An evacuation will be initiated whenever recommended hazard controls are insufficient to protect the 
health, safety or welfare of site workers. Specific examples of conditions that may initiate an evacuation 

include, but are not limited to the following: severe weather conditions; fire or explosion; and evidence of 
personnel overexposure to potential site contaminants. 

In the event of an emergency requiring evacuation, personnel will immediately stop activities and report to 

the designated safe place of refuge unless doing so would pose additional risks. When evacuation to the 
primary place of refuge is not possible, personnel will proceed to a designated alternate location and 

remain until further notification from the TtNUS FOL. Safe places of refuge will be identified prior to the 

commencement of site activities by the FOL and will be conveyed to personnel as part of the pre-activities 
briefing session. This information will be reiterated during daily safety meetings and indicated on the Safe 

Work Permits. Whenever possible, the safe place of refuge will also serve as the telephone 
communications point for that area. During an evacuation, personnel will remain at the refuge location 

until directed otherwise by the TtNUS FOL or the on-site Incident Commander of the Emergency 

Response Team. The FOL will perform a head count at this location to account for and to confirm the 
location of site personnel. Emergency response personnel will be immediately notified of any 

unaccounted personnel. The FOL will document the names of personnel onsite (on a daily basis) in the 
site Health and Safety Logbook. This information will be utilized to perform the head count in the event of 

an emergency. 
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Evacuation procedures will be discussed during the pre-activities training session, prior to the initiation of 

project tasks. Evacuation routes from the site and safe places of refuge are dependent upon the location 
at which work is being performed and the circumstances under which an evacuation is required. 
Additionally, site location and meteorological conditions (i.e., wind speed and direction) may dictate 

evacuation routes. As a result, assembly points will be selected and communicated to the workers relative 
to the site location where work is being performed. Evacuation should always take place in an upwind 
direction from the site and away from water bodies. 

2.5 EMERGENCY ALERTING AND ACTION/RESPONSE PROCEDURES 

TtNUS personnel will likely be working in close proximity to each other during planned site activities. Site 
personnel will initiate emergency notification to onsite personnel by voice commands, hand signals, 
vehicle horns, or line of site communication to alert site personnel of an emergency. When project tasks 

are performed simultaneously on different sites, radios will be used to communicate emergency situations 
and request assistance. The Fire Department will provide rescue services, if needed, during confined 

space entry operations. The details for notification must be documented in the permit. 

If an emergency warranting evacuation occurs, the following procedures are to be initiated: 

0 Initiate the evacuation via appropriate and/or available communication method (hand signals, voice 

commands, etc.). 

Report to the designated refuge point. 

Once non-essential personnel are evacuated, appropriate response procedures will be enacted to 

control the situation. 

Describe to the FOL (serving as the Incident Coordinator) pertinent incident details. 

0 

0 

0 

In the event that site personnel cannot mitigate the hazardous situation, the FOL will enact emergency 

notification procedures to secure additional assistance in the following manner: 

Contact pertinent emergency contacts listed in Table 2-1 and report the incident. Give the emergency 

operator the location of the emergency, the type of emergency, the number of injured, and a brief 

description of the incident. Stay on the phone and follow the instructions given by the operator. The 

operator will then notify and dispatch the proper emergency response agencies. 
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Chemtrec 

National Response Center 

2.6 EMERGENCY CONTACTS 

(800) 424-9300 

(800) 424-8802 

Prior to initiating field activities, personnel will be thoroughly briefed on the emergency procedures to be 

followed in the event of an accident. Table 2-1 provides a list of emergency contacts and their associated 

telephone numbers. This table must be posted where it is readily available to site personnel. Facility 

maps should also be posted showing potential evacuation routes and designated meeting areas. 

Project Health and Safety Officer 

Project Manager 
James K. Laffey 

Kim C. Turnbull 

TABLE 2-1 
EMERGENCY REFERENCE 

SITE 57 - INDIAN HEAD DIVISION - NSWC 

(412) 921 -8678 

(412) 921 -8945 

EMERGENCY (fire, ambulance, rescue, police) 

Site Point of Contact 
Shawn Jorgensen 
Navy Remedial Project Manager 
Jeffrey W. Morris 
Hospital: 

Hospital: 
Civista Medical Center 

Southern Marvland HosDital 

91 1 

(301 )744-2263 

(202) 685-3279 

(301) 609-4000 

(301) 868-8000 

1 National Capital Poison Center I (800) 222-1222 I 

I TtNUS, Pittsburgh Office I (412)921-7090 I 
Health and Safety Manager 
Matthew M. Soltis. CIH. CSP 1 (412) 921-8912 I 
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2.7 EMERGENCY ROUTES TO HOSPITALS 

The closest hospital to the IHDIV-NSWC is the Civista Medical Center in La Plata, Maryland. The 

alternate hospital is Southern Maryland Hospital in Clinton, Maryland. Maps showing the proximity of the 

IHDIV-NSWC to both of the hospitals are included as Figure 2-1 and 2-1A. Directions and maps to both 

Civista Medical Center and Southern Maryland Hospital are provided below: 

Civista Medical Center 
701 East Charles Street, 
La Plata, MD 20646 
(301) 609-4000 

Exit the facility [S] and proceed South on Bensville Road (Rt. 228) for approximately 3 miles. At 

the junction of Bensville and Billingsley Road take a left onto Billingsley Road. Proceed on 

Billingsley Road for approximately 5 miles to the junction of Route 301. Proceed South on Route 

301 to La Plata, Maryland (approximately 6 miles). The hospital is on the right, about 1/2 block 

past the railroad tracks. [El 

Southern Maryland Hospital 
7503 Surratts Road 
Clinton, Maryland 20735 
(301) 868-8000 

Exit the facility [S] proceed North on Bensville Road (Rt. 228) for approximately 1 mile. Take a 

left onto Bealle Hill Road and proceed North for approximately 1.5 miles. At the junction of Fit. 

373 turn right onto Rt. 373. Follow until intersection with Branch Ave. (MD Route 5). Turn left on 

Branch Ave., right on Surratts Road. The hospital is just past the Colony South Hotel . [El 
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Figure 2-1 

Route To Civista Medical Center 

82001 NbpQuest.mm. Inc.; 82001 Navisatin Technobqies 
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Figure 2-1 .I 

Route To Southern Maryland Hospital Center 
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2.8 DECONTAMINATION PROCEDURES / EMERGENCY MEDICAL TREATMENT 

During any site evacuation, decontamination procedures will be performed only if doing so does not further 

jeopardize the welfare of site workers. Decontamination will not be performed if the incident warrants 

immediate evacuation. However, it is unlikely that an evacuation would occur which would require 

workers to evacuate the site without first performing the necessary decontamination procedures. 

TtNUS personnel will perform removal of personnel from emergency situations and may provide initial 

medical support for injury/illnesses requiring only first-aid level support. Medical attention above that level 

will require assistance and support from the designated emergency response agencies. Attachment I 

provides the procedure to follow when reporting an injury/illness, and the form to be used for this purpose. 

If the emergency involves personnel exposures to chemicals, follow the steps provided in Figure 2-2. 

2.9 INJURY AND ILLNESS REPORTING 

Any pertinent information regarding allergies to medications or other special conditions will be provided to 

medical service personnel. This information is listed on Medical Data Sheets filed onsite (see Attachment 

II) If an exposure to hazardous materials has occurred, provide hazard information from Table 6-1 to 
medical service personnel. As soon as possible, Navy contact Shawn Jorgensen must be informed of any 

incident or accident that requires medical attention. 

2.10 PPE AND EMERGENCY EQUIPMENT 

A first-aid kit, eye wash units (or bottles of disposable eyewash solution) and a fire extinguisher will be 
maintained onsite and shall be immediately available for use in the event of an emergency. This 

equipment will be located in the field office or site vehicle. Personnel identified within the field crew with 

bloodborne pathogen and first-aid training will be the only personnel permitted to offer first-aid assistance. 
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FIGURE 2-2 

EMERGENCYRESPONSEPROTOCOL 

The purpose of this protocol is to provide guidance for the medical management of injury situations. 

In the event of a personnel injury or accident: 

Rescue, when necessary, employing proper equipment and methods. 

Give attention to emergency health problems -- breathing, cardiac function, bleeding, and shock. 

Transfer the victim to the medical facility designated in this HASP by suitable and appropriate 

conveyance (i.e. ambulance for serious events) 

Obtain as much exposure history as possible (a Potential Exposure report is attached). 

If the injured person is a Tetra Tech NUS employee, call the medical facility and advise them that the 

patient(s) is/are being sent and that they can anticipate a call from the WorkCare physician. 

WorkCare will contact the medical facility and request specific testing which may be appropriate. 

WorkCare physicians will monitor the care of the victim. Site officers and personnel should not 

attempt to get this information, as this activity leads to confusion and misunderstanding. 

Call WorkCare at 1-800-455-61 55 and enter Extension 109, being prepared to provide: 
- 

- 

- 

- 

- Name and phone number of an informed site officer who will be responsible for further 

Any known information about the nature of the injury. 

As much of the exposure history as was feasible to determine in the time allowed. 

Name and phone number of the medical facility to which the victim(s) hadhave been taken. 

Name(s) of the involved Tetra Tech NUS, Inc. employee(s). 

investigations. 

Fax appropriate information to WorkCare at (714) 456-2154. - 

Contact Corporate Health and Safety Department (Matt Soltis) and Human Resources Department 

(Marilyn Duffy) at 1-800-245-2730. 

As data is gathered and the scenario becomes more clearly defined, this information should be forwarded 

to WorkCare. 

WorkCare will compile the results of data and provide a summary report of the incident. A copy of this 

report will be placed in each victim’s medical file in addition to being distributed to appropriately designated 

company officials. 

Each involved worker will receive a letter describing the incident but deleting any personal or individual 

comments. A personalized letter describing the individual findings/results will accompany this generalized 

summary. A copy of the personal letter will be filed in the continuing medical file maintained by Workcare. 
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FIGURE 2-2 (continued) 
WORKCARE 

POTENTIAL EXPOSURE REPORT 

Name: Date of Exposure: 

Social Security No.: Age: Sex: 

Client Contact: Phone No.: 

Company Name: 

1. Exposing Agent 
Name of Product or Chemicals (if known): 

Characteristics (if the name is not known) 
Solid Liquid Gas Fume Mist Vapor 

II. Dose Determinants 
What was individual doing? 
How long did individual work in area before signs/symptoms developed? 
Was protective gear being used? If yes, what was the PPE? 
Was their skin contact? 
Was the exposing agent inhaled? 
Were other persons exposed? If yes, did they experience symptoms? 

Signs and Symptoms (check off appropriate symptoms) 111. 

lmmediatelv With Exposure: 
Burning of eyes, nose, or throat Chest Tightness / Pressure 
Tearing Nausea /Vomiting 
Headache Dizziness 
Cough Weakness 
Shortness of Breath 

Delayed Svmptoms: 
Weakness 
Nausea /Vomiting 
Shortness of Breath 
Cough 

Loss of Appetite 
Abdominal Pain 

Headache 
Numbness / Tingling 

IV. Present Status of Symptoms (check off appropriate symptoms) 
Burning of eyes, nose, or throat Nausea /Vomiting 
Tearing Dizziness 
Headache Weakness 
Cough Loss of Appetite 
Shortness of Breath Abdominal Pain 
Chest Tightness / Pressure Numbness /Tingling 
Cyanosis 

Have symptoms: (please check off appropriate response and give duration of symptoms) 
Improved : Worsened: Remained Unchanged: 

V. Treatment of Symptoms (check off appropriate response) 
None: Self-Medicated: Physician Treated: 
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3.0 SITE BACKGROUND 

3.1 FACILITY HISTORY 

The IHDIV-NSWC is located in northwestern Charles County, Maryland, approximately 25 miles 

southwest of Washington, DC. The IHDIV-NSWC is a military facility consisting of the main area on the 

Cornwallis Neck Peninsula and the Annex on Stump Neck. The main area is bounded by the Potomac 

River to the northwest, west, and south, Mattawoman Creek to the south and east, and the town of Indian 

Head to the northeast. Stump Neck Annex is located across Mattawoman Creek. The Stump Neck 

Annex is not contiguous with the main area and is operated by a tenant. The primary mission of IHDIV- 

NSWC is to provide services in energetics, ordnance devices and components, and other related 

ordnance engineering standards, including chemicals, propellants, and their propulsion systems, 

explosives, pyrotechnics, warheads, and simulators. The United States Environmental Protection Agency 

(EPA) added IHDIV-NSWC to the National Priorities List (NPL) in September 1995, pursuant to the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980. There are 

48 sites at the main facility currently included in the IHDIV-NSWC Installation Restoration (IR) Program. 

Activities conducted under this HASP will occur at Site 57 (Former Drum Loading Area). 

3.2 SITE 57- FORMER DRUM LOADING AREA BUILDING 292 

Site 57 the Former Drum Loading Area is located south of Building 292 in the southeastern section of the 

main operation facility of IHDIV-NSWC. The site consists of relatively flat ground surrounded by steep 

hillsides. Surface runoff appears to flow overland to a concrete drainage ditch to the south. This ditch 

flows into an unnamed stream that eventually discharges to Mattawoman Creek. 

Previous operations at Building 292 invloved degreasing of metal parts using trichloroethene (TCE). 

These operations were reportedly discontinued in 1989. Site 57 also includes Buildings 165 and 496, 

which are located approximately 15 feet southwest of Building 292 and were reportedly used to store ethyl 

ether. 
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The area to be treated is estimated at 30 feet by 10 feet. The site-specific grid will have 5-foot spacing 

between rows and 8-foot spacing within rows. Twelve DPT injection points are proposed to inject HRC 

from a depth of 18 feet below ground surface (bgs) up to 8 feet bgs. A minimum of 9.0 pounds of HRC 

per foot injected through this 10 foot thick zone will result in an estimated total of 1,080 pounds of injected 

HRC. One DPT rig will be utilized to perform the field work. No clearing is anticipated in the area of the 

contaminated groundwater plume because there is no tree cover or vegetation. 

After HRC injection, the hole will be abandoned by forced injection of grout, using a tremie pipe, from the 

top of the HRC to the ground surface. The grout sealant will consist of Portland Type I cement mixed at a 

proportion of 6.5 to 7 gallons of water per 94-pound bag of cement. 

4.2 MULTI MEDIA SAMPLING 

Subsurface soil sampling will consist of collecting soil from four depths at two sampling loc tion , 
downgradient of the HRC injection area. The groundwater portion of the investigation will consist of 

installing two new monitoring wells downgradient of the HRC injection points, measuring water levels, and 

collecting groundwater samples from these new wells and from three existing monitoring wells. 
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5.0 TASKS/HAZARDS/ASSOCIATED CONTROL MEASURES SUMMARIZATION 

Table 5-1 of this section serves as the primary portion of the site-specific HASP and identifies the tasks 

that are to be performed as part of the scope of work. This table will be modified and incorporated into 

this document as new or additional tasks are performed at the site. The anticipated hazards, 

recommended control measures, air monitoring recommendations, required Personal Protective 

Equipment (PPE), and decontamination measures for each site task are discussed in detail. This table 

and the associated control measures shall be changed, if the scope of work, contaminants of concern, or 

other conditions change. 

Through using the table, site personnel can determine which hazards are associated with each task and at 

each site, and what associated control measures are necessary to minimize potential exposure or injuries 

related to those hazards. The table also assists field team members in determining which PPE and 

decontamination procedures to use as well as proper air monitoring techniques. 

As discussed earlier, a Health and Safety Guidance Manual accompanies this table and HASP. The 

manual is designed to further explain supporting programs and elements for other site-specific aspects as 

required by 29 CFR 1910.120. The Guidance Manual should be referenced for additional information 

regarding decontamination activities, emergency response, hazard assessments, hazard communication 

program, medical surveillance, PPE, site control measures, standard work practices, and training 

requirements. Many of Tetra Tech NUS’ SOPS are also provided in this Guidance Manual. 

Safe Work Permits issued for sampling activities (See Section 10.10) will use elements defined in Table 5- 

1 as it’s primary reference. Partially completed Safe Work Permits are found in Attachment Ill of this 

HASP. The FOL in completing the Safe Work Permit will add additional site-specific information. In 

situations where the Safe Work Permit is more conservative than the direction provided in Table 5-1 due 

to the incorporation of site-specific elements, the Safe Work Permit will be followed. 

5.1 GENERAL SAFE WORK PRACTICES 

In addition to the task-specific work practices identified on Table 5-1, follow these safe work practices 

when conducting work involving known and unknown site hazards. These safe work practices establish a 

pattern of general precautions and measures for reducing risks associated with hazardous site operations. 

Eating, drinking, chewing gum or tobacco, taking medication, or smoking is permitted in the support 
zone only. 
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Wash hands and face thoroughly upon leaving a contaminated or suspected contaminated area. A 

thorough shower and washing must be conducted as soon as possible if excessive skin contamination 

occurs. 

Avoid contact with potentially contaminated substances by walking around puddles, pools, mud, or 
other such areas. Avoid, whenever possible, kneeling on the ground or leaning or sitting on 

equipment. Do not place monitoring equipment on potentially contaminated surfaces. 

Be familiar with and adhere to the instructions in the site-specific HASP. 

Be aware of the location of the nearest telephone and emergency telephone numbers. 

Attend briefings on anticipated hazards, equipment requirements, Safe Work Permits, emergency 
procedures, and communication methods before going on site. 

Rehearse unfamiliar operations prior to implementation. 

Maintain visual contact with each other and with other on-site team members by remaining in close 
proximity in order to assist each other in case of emergency. 

Establish appropriate Safety Zones including Support, Contamination Reduction, and Exclusion 
Zones. 

Minimize the number of personnel and equipment in contaminated areas (such as the Exclusion 
Zone). Non-essential vehicles and equipment should remain within the Support Zone. 

Establish appropriate decontamination procedures for leaving the site. 

Immediately report injuries, illnesses, and unsafe conditions, practices, and equipment to the Site 

Safety Officer (SSO). 

Observe coworkers for signs of toxic exposure and heat or cold stress. 

Inform co-workers of potential symptoms of illness, such as headaches, dizziness, nausea, or blurred 
vision. 

5.2 DPT SAFE WORK PRACTICES 

The following Safe Work Practices are to be followed when working in or around DPT Operations. Prior to 

intrusive investigation techniques check the SOP for Utility Locating and Excavation Clearance found in 
Attachment IV of this HASP. 

5.2.1 Before DPT 

Identify underground utilities and buried structures before DPT. 

A Competent Person (the SSO or designee) will inspect rigs, prior to the acceptance of the equipment 

at the site and prior to the use of the equipment. Repairs or deficiencies identified will be corrected 

prior to use. The inspection will be accomplished using the Equipment Inspection Checklist provided 

5-2 CTO 0805 



Rev. 1 
May 2003 

in Attachment V. Inspection frequencies will be once every shift or following repairs. 

The work area around the point of operation will be graded to the extent possible to remove any trip 

hazards. 

The DPT operator helper will establish an equipment staging and lay-down plan in order to keep the 

work area clear of clutter and slips, trips, and fall hazards. 

Potentially contaminated tooling will be wrapped in polyethylene sheeting for storage and transport to 

the centrally located decontamination unit. 

0 

0 

0 

5.2.2 Durinq DPT 

0 

0 

Secure frayed or loose clothing, hair, and jewelry when working with DPT equipment. 

Minimize contact to the extent possible with contaminated tooling and environmental media. 

Support functions (sampling and screening stations) will be maintained a minimum distance from the 

rig of the height of the mast plus five feet to remove these activities from within physical hazard 

boundaries. 

Only qualified operators and knowledgeable ground crew personnel will participate in the operation of 

the DPT. 

Minimize contact with potentially contaminated tools and media and to minimize lifting hazards, 

multiple personnel should move auger flights and other heavy tooling. 

Only personnel absolutely essential to the work activity will be allowed in the exclusion zone. Site 

visitors will be escorted. 

0 

0 

0 

5.2.3 After DPT 

0 Equipment used within the exclusion zone will undergo a complete decontamination and evaluation by 

the SSO to determined cleanliness prior to moving to the next location, exiting the site, or prior to 

down time for maintenance. 

Motorized equipment will be fueled prior to the commencement of the days activities. During fueling 

operations the equipment will be shutdown and bonded to the fuel provider. 

When not in use rigs will be shutdown, emergency brakes set, and wheels chocked. 

Areas will be restored to equal or better condition than original to remove any contamination brought 

to the surface and to remove any physical hazards. Where these hazards cannot be removed the 

areas will be barricaded to minimize the impact on field crews working in the area. 

0 

0 

0 

5.3 HRC SAFE WORK PRACTICES 

See Attachment VI for safe work practices and a material safety data sheet for HRC. 
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iemobilization 

Chemical hazards: 1)To eliminate potential chemical hazards associated wth this task ensure the follownq: Not required during mobilization/demobilizatron. 

urveying activities 
re also included in 
iis task. 

Mobilization/demobilization activities is intended to initiate and proceed 
in Level D protection 
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1) Exposure to potential site 
contaminants is not anticipated 
during this activity. However, 
chemicals brought on site in 
support of field activities are to 
be identified, logged, 
accompanied by an appropriate 
MSDS, properly stored, and 
evaluated for purposes of 
hazard communication. 

Physical hazards: 

Potential physical hazards 
associated with this task may 
include: 

2) Lifting (muscle strains and 
pulls) 
3) Pinches and compressions 
4) Slip, trips, and falls 
5) Contactfentanglement with 
moving machinery 
6) Vehicular and foot traffic 
7) Noise 

Natural hazards 
8) lnsectfanimal bites or stings, 
poisonous plants, etc. 

- Materials are stored in accordance with recommended practices &d according to 
compatibility (See MSDS for storage and compatibility recommendations). 
The FOL and/or the SSO will preview work locations in an effort to identify, barricade, 
and/or remove physical and biological hazards prior to the commitment of any personnel, 
equipment, or other resources. 
2) Use machinery or multiple personnel for heavy lifts. 
- Use proper lifting techniques. 
- Lift with your legs, not your back, bend your knees move as close to the load as 
possible, and ensure good hand holds are available. 
- Minimize the horizontal distance to the center of the lift to your center of gravity. 
Minimize turning and twisting when lifting as the lower back is especially vulnerable at 
this time. 
Break lifts into steps if the vertical distance (from the start point to the placement of the 
lift) is excessive. 
Plan your lifts - Place heavy items on shelves between the waist and chest; lighter 
items on higher shelves. 
Periods of high frequency lifts or extended duration lifts should provide sufficient 
breaks to guard against fatigue and injury. 
In determining whether you can lift an item several factors must be considered, these 
are as follows: 
- Maximum weight lifted by a single person should not exceed 70 pounds. Items over 
70 pounds or the amount you feel you can confidently lift up to 70 pounds should 
define a point where assistance in the lift is sought. 
- Level of demand -Weight + frequency & duration. 
- Area available to maneuver the lift. 
- Area of the lift - Work place clutter, slippery surfaces 
- Overall physical condition 
3) Use pinch bars or other equipment to keep hands from the point of operation. 
4) Preview and prepare work locations where unstable/uneven terrain exists. Barricade 
excavations/embankments deeper than 2 feet from access closer than two feet from the 
edge from foot and vehicular traffic. 
5) Equipment to be used on site will be 
- Inspected in accordance with OSHA, and manufacturers design. The inspection will 
include the completion of the Equipment Inspection Checklist (Attachment V) 
documenting the review and acceptance/failure of safety devices, guards, emergency. 
- Operated by certified operators, and knowledgeable ground crew, as applicable. 
- Establish safe zones of approach. 
- Secure loose articles to avoid possible entanglement. 
6) Identity accesdegress routes and locations to within established areas of operation. 
- Work areas will be demarcated and proper signage placed in accordance with Site 
Control provisions stated in Section 9.1. 
- Equipment capable of self-propelled movement will be equipped with movement alarms 
as applicable. 
7) As a general rule of thumb, if you need to raise your voice to be heard while engaged in 
conversation with someone who is within 2 feet of your position you may be exposed to 
excessive noise levels and should employ hearing protection. 
8) Avoid insect nesting areas, employ repellents. Report potential hazards to the SSO. 
Frequently inspect clothing and persons during and after activities in wooded areas for 

Level D - (Minimum Requirements) 
- Standard field attire (Sleeved shirt; long pants; or coveralls) 
- Steel toe safety shoes 
- Safety glasses 
- Hardhat (when overhead hazards exists, or identified as an operation 
requirement) 
- Reflective vest for high traffic areas 
- Hearing protection for high noise areas, or as directed on an operation 
by operation scenario. 

Note: The Safe Work Permit(s) (See Attachment Ill) will be issued at 
the beginning of each day to address the tasks planned for that day. As 
part of this task additional PPE may be assigned to reflect site-specific 
conditions or sDecial considerations or conditions associated with anv 
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Decontamination Procedures 

4s potential site contaminants are not anticipated 
3s part of this task, personal decontamination is no1 
equired. 

Iquipment arrivinglleaving the site will be 
nspected prior to permitting this equipment to enter 
)r exit the site. The SSO will inspect the equipmenl 
md give the clearance to allow the equipment to 
lass. Failure to pass inspection will prohibit 
?ntering or exiting the site as applicable. 
Iquipment which fails the inspection will have to be 
iecontaminated again to a level acceptable to the 
3 0  prior to passage on or off site. Equipment 
lermitted to pass on/off site will be documented 
ising an Equipment Inspection Checklist 
Attachment V) indicating the equipment serial 
lumber, description, brief history of the other sites 
he equipment has been on, and the results of the 
nspection. 
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Air Monitoring 

TABLE 5-1 
TASKS/HAZARDS/CONTROL MEASURES 

Personal Protective Equipment 
(Items in italics are optional as the FOL 

or SSO require) 

Taskdoperation\ 
Location 

Soil Boring/Monitoring 
Well Installation/ 
Abandonment, and 
HRC Bio-degraduation 
using DPT techniques. 

A Photoionization Detector w/ 11.7 eV UV lamp 
source, or a Flame Ionization Detector, will be used 
to monitor for applicable site contaminants. 

Source (borehole and monitoring well) monitoring 
will be conducted at regular intervals determined 
by the SSO. The SSO will also monitor the 
breathing zone (BZ) of potentially affected 
employees, with the following guidance: 

VOCs Screening 
A direct reading Photoionization Detector (PID) with 
a 11.7 eV lamp (Primary), or a Flameionization 
Detector (FID) (Secondary/Back-up), will be used to 
screen samples and to detect the presence of any 
potential volatile organics. Source monitoring of the 
breathing zone in the soil boring area will be 
conducted at regular intervals to be determined by 
the SSO. Positive sustained results at a source or 
downwind location(s) which may impact operations 
crew will require the following actions: 

- Monitor the breathina zone of at-risk and 

Anticipated Hazards 

Chemical hazards: 

1) Air and particulate borne 
contaminants consist of low 
levels of 1,2-DCE, TCE and 
methylene chloride. See 
Table 6-1 for more 
information on these specific 
contaminants of concern. 

2) Handling HRC/grout 

3) Transfer of contamination 
into clean areas or onto 
persons 

minimum protection 
- Standard field attire (Sleeved shirt; long 
Pants) 
- Tyvek coveralls and disposable boot 
covers if surface contamination is present 
Or if the Potential exists for soiling work 
attire. 
- Nitrile rubber or natural rubber gloves 
with surgical style inner gloves 
- Steel toe safety shoes 
- Safety glasses 
- Hardhat 
- Ref'eCtiVe vest for high traffic areas 
- Hearing protection for high noise areas, 
as directed bythe 330. 

When handling HRC the following PPE 
will be worn: 
- Splash goggles 01 full face shield 
- Or Rubber gloves 
- TVvek 
- Bootcovers 
- Hearing protection for high noise areas, 
as directed by the SSO. 

Physical hazards: 

4) ContacVentanglement 
with rotating equipment 

5) Noise 

6) Contact with underground 
or overhead utilities 

7) Lifting 

8) Slips, trips, and falls 

9) Vehicular and foot traffic 

10) Ambient temperature 
extremes (heat stress) 

E m  in the breathing zone of the at-risk 
employees requires site activities to be 
suspended and site personnel to retreat to an 

Natural hazards: 

concentrations impacting field crews 
during this task are not anticipated. 

11) InsecVanimal bites or 
stings, poisonous plants, etc. 

Recommended Control Measures 

1) Use real-time monitoring instrumentation, action levels, personal sampling, and identified PPE to control 
exposures to potentially contaminated media (e.g., air, water, soils, etc.). Any generation of dusts should be 
minimized to the greatest extent possible. If airborne dusts are observed, area wetting methods will be used. 
If area wetting methods are not feasible, upgraded levels of protection or termination of activities will be used 
to minimize exposure to excessive airborne dusts. 
2) Although HRC is manufactured as food-grade material that is safe to ingest, field personnel should take 
precautions while handling and applying HRC. Carefully review manufactures instructions and plan out 
activities prior to implementation. Should be stored in plastic lined steel, plastic, glass, aluminum, stainless 
steel, or reinforced fiberglass containers. Avoid strong oxidizing agents, bases and acids. Wear appropriate 
PPE and avoid contact with skin. See Appendix VI of this HASP. 
3) Decontaminate equipment and supplies between drilling events as well as prior to leaving the site. 
4) Equipment to be used will be 
- Inspected in accordance with Federal safety and transportation guidelines, OSHA (1926.600,.601,.602), 
and manufacturers design and documented as such using Equipment Inspection Checklist (Attachment V) 
- Operated by certified operators and knowledgeable ground crew. 
- Only manufacturer approved equipment may be used in conjunction with equipment repair procedures 
In addition to the equipment considerations, the following standard operating procedures will be employed: 
- Hydraulic masts or other projecting devices shall be at least 20 feet from overhead power sources and a 
minimum of 3 feet from underground utilities. 
- Hand signals will be established prior to the commencement of the operation. 
- A remote sampling device must be used to sample drill cuttings near rotating tools 
- Only manufacturer-approved equipment may be used in conjunction with equipment repair procedures 
(e.g., flight connectors). 
- Work areas will be kept clear of clutter. 
- Secure loose articles to avoid possible entanglement during coring activities. 
- Self-propelled equipment shall be equipped with movement warning systems. 
- Personnel will be instructed in the location and operations of the emergency shut-off device(s). This 
device will be tested initially (and then periodically) to ensure its operational status. 
- Areas will be inspected prior to the movement of the drill rig and support vehicles to eliminate any 
physical hazards. This will be the responsibility of the FOL and/or SSO. 
- The drill rig and support vehicles will be moved no closer than 3 feet to unsupported side-walls of 
excavations and embankments. 
5) Excessive noise levels will be mitigated through the use of hearing protection. 
Any piece of equipment or operation that has the potential to generate excessive noise levels (You must raise 
your voice to speak to someone within two feet of where you are standing) will require hearing protection. 
6) Utility clearances shall be obtained in writing prior to subsurface activities. The locations of underground 
utilities will be identified and marked prior to subsurface investigations. Where the clearance cannot be 
obtained in a reasonable period, or not located, drilling shall proceed with extreme caution using a 
magnetometer for periodic downhole and by hand (using a hand auger) to at least 6 feet. 
7) Employ machinery or multiple personnel for heavy lifts. 
- Use proper lifting techniques. 
Use proper lifting techniques. 
- Lift with your legs, not your back, bend your knees move as close to the load as possible, and ensure 
good hand holds are available. 
- Minimize the horizontal distance to the center of the lift to your center of gravity. 
Minimize turning and twisting when lifting as the lower back is especially vulnerable at this time. 
Break lifts into steps if the vertical distance (from the start point to the placement of the lift) is excessive. 
Plan your lifts - Place heavy items on shelves between the waist and chest; lighter items on higher 
shelves. Periods of high frequency lifts or extended duration lifts should provide sufficient breaks to guard 
against fatigue and injury. In determining whether you can lift an item several factors must be considered, 
these are as follows: 
- Maximum weight lifted by a single person should not exceed 70 pounds. Items over 70 pounds or the 
amount you feel you can confidently lift up to 70 pounds should define a point where assistance in the lift 
is sought. 
8) Preview work locations for unstableluneven terrain. 
9) Traffic and equipment considerations are to include the following: 
- Establish safe zones of approach 
- Self-propelled equipment shall be equipped with movement warning systems. 
- Personnel working in high equipment traffic areas are required to wear reflective vests for high visibility. 
- Use safety belts and follow the site traffic rules. 
10) Wear appropriate clothing for weather conditions. Provide acceptable shelter and liquids for field crews. 
Additional information regarding cold/heat stress concerns is provided in section 4 of the Health and Safety 
Guidance Manual. 
11) Wear appropriate clothing and PPE. Avoid potential nesting areas and suspicious vegetation (poison ivy, 
poison oak, etc.). When feasible and necessary use commercially available insect repellants. Refer to the 
Health and Safety Guidance Manual for additional information regarding ticks and Lyme's disease. 

It is anticipated that potential contaminant 
concentrations at sample locations will not 
represent an inhalation hazard. 

Subsurface operations are to be initiated 
in Level D protection. Level D 
protection constitutes the following 

lareater than 1 minute in duration) above 25 
downwind employe&. Any sustained readings I Excessive chemical 

unaffected area. 
Work may only resume if airborne readings in 
worker breathing zone retum to below 25 ppm. 
If elevated readings in worker breathing zone 

persist, the PHSO and HSM will be contacted 
to determine necessary actions and levels of 
protection. 

- 

Site contaminants may adhere to or be part of 
airborne dusts or particulates generated during site 
activities. Generation of dusts should be minimized 
to avoid inhalation of contaminated dusts or 
particulates. Evaluation of dust concentrations will 
be performed by observing work conditions for 
visible dust clouds. Potential exposure to 
contaminated dust will be controlled using water 
suppression, by avoiding dust plumes, or evacuating 
the operation area until dust subsides. 

Note: The Safe Work Permit(s) (See 
Attachment Ill) will be issued at the 
beginning of each day to address the 
tasks planned for that day. As part of this 
task additional PPE may be assigned to 
reflect site-specific conditions or special 
considerations or conditions associated 
with any identified task. A separate safe 
work permit is written for the HRC 
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Decontamination Procedures 

Personnel Decontamination will consist of a 
soap/water wash and rinse of outer protective 
equipment. This decontamination function may be 
subdivided into two locations: 
-Gross contamination of outer boots and outer 
gloves will be removed at a satellite location near 
the operation. 
-Final wash and rinse will take place at the 
centralized decontamination pad. 

The sequential procedure is as follows: 
Stage 1: Equipment drop, remove outer protective 
wrapping; Decon personnel will wipe down the outer 
shell and pass hand equipment through as 
necessary. 
Stage 2: Soaphater wash and rinse of outer boots 
and gloves 
Stage 3: Soap/water wash and rinse of the outer 
splash suit, as applicable 
Stage 4: Disposable PPE will be removed and 
bagged. 
Stage 5: Wash face and hands 
Stage 6: Depending on ambient conditions, you 
may be required to report for medical evaluation. 
This evaluation consists of pulse, breathing rate, 
oral temperature, and body weight. This medical 
screening will be performed when ambient 
conditions dictate and during periods of 
acclimatization. 

Equipment Decontamination - Heavy equipment 
decontamination will take place at a centralized 
decontamination pad utilizing a steam cleaner. 
Heavy equipment will have the wheels and tires 
cleaned along with any loose debris removed, 
prior to transporting to the central 
decontamination area. Site vehicles will have 
restricted access to exclusion zones, and have 
their wheels/tires sprayed off as not to track mud 
onto the roadways servicing this installation. 
Roadways shall be cleared of any debris resulting 
from the onsite activity. 

The FOL or the SSO will be responsible for 
evaluating equipment arriving on-site, leaving the 
site, and between locations. No equipment will be 
authorized access, exit, or movement to another 
location without this evaluation. 

CTO 0805 



Tas WOperatiod 
Location Air Monitoring TypelAction Levels 

It is anticipated that potential contaminant concentrations at sample 
locations will not represent an inhalation hazard. 
A direct reading Photoionization Detector (PID) with a 1 1.7 eV lamp 
(Primary), or a Flameionization Detector (FID) (SecondaryBack-up), will 
be used to screen Samples and to detect the presence Of any potential 
Volatile Organics. SOUrCe monitoring Of the Sample Collection area Will be 
conducted at regular intervals to be determined by the SSO. Positive 
sustained results at a source or downwind location(s) which may impact 
operations crew will require the following actions: 

dulti-media sampling 
ubsurface soil, 
iround water and 
ivestigative Derived 
Vaste (IDW) 
ampling. 

Personal Protective Equipment 
(Items in italics are optional as the FOL or SSO 

require) 
Level D protection will be utilized for the initiation of 
sampling activities. 

Level D - (Minimum Requirements) 
- Standard field attire (long Sleeve shirt; long pants) 
- TPek coveralls and disposable h o t  covers if surface 
contamination is present or if the potential for soiling 
work attire exists, 
- Nitrile, natural rubber, or surgical stvle aloves for soil 

Anticipated Hazards 

- Monitor the breathing zone of at-risk and downwind employees. Any 
sustained readings (greater than 1 minute in duration) above 25 ppm in 
the breathing zone of the at-risk employees requires site activities to be 
suspended and site personnel to retreat to an unaffected area. 

Work may only resume if airborne readings in worker breathing zone 
return to below 25 ppm. If elevated readings in worker breathing zone 
persist, the PHSO and HSM will be contacted to determine necessarv 

- 

Chemical hazards: 

1) Air and particulate borne 
contaminants consist of low levels of 
1,2-DCE, TCE and methylene 
chloride. See Table 6-1 for more 
information on these specific 
contaminants of concern. 

2) Transfer of contaminants into 
clean areas or onto persons 

Physical hazards: 

3) Noise 
4) Lifting (muscle strains and pulls) 
5) Pinches and compressions 
6) Slip, trips, and falls 
7) Vehicular and foot traffic 

Natural hazards: 

8 )  Insect/animal bites or stings, 
poisonous plants, etc. 

- ~- 
and groundwater sampling 
- Steel toe safety shoes 
- Safety glasses 
- Hardhat (when ovet,ead hazards exists, or identified 
as a operation requirement) 
- Reflective vest for high traffic areas 
- ~ ~ ~ f i ~ ~  protection forhigh noise areas, oras directed 
on an by scenafio, 

Recommended Control Measures 

Site contaminants may adhere to or be part of airborne dusts or 
particulates generated during site activities. Generation of dusts should 
be minimized to avoid inhalation of contaminated dusts or particulates. 
Evaluation of dust concentrations will be performed by observing work 
conditions for visible dust clouds. Potential exposure to contaminated dust 
will be controlled using water suppression, by avoiding dust plumes, or 
evacuating the operation area until dust subsides. 

1) Use real-time monitoring instrumentation, action levels, 
personal sampling, and identified PPE to control exposures to 
potentially contaminated media (e.g., air, water, soils, etc.). 
Although not anticipated, generation of any dusts should be 
minimized to the greatest extent possible. If airborne dusts are 
observed, area wetting methods will be used. If area wetting 
methods are not feasible, upgraded levels of protection or 
termination of activities will be used to minimize exposure to 
excessive airborne dusts. 
2) Restrict the cross use of equipment and supplies between 
sampling locations without first going through a suitable 
decontamination. 
3) Due to operational and contributory activities in and about work 
areas, generated noise levels may be excessive. Noise control 
will be facilitated through the use of hearing protection. 

-As a general rule of thumb, anytime you must raise your voice 
to speak to someone to be heard within 2 feet of where you 
are standing the potential exists that sound pressure levels 
may be excessive. 

4) Employ machinery or multiple personnel for heavy lifts. Use 
proper lifting techniques. 
5) Use pinch bars or other equipment to remove hands from the 
point of operation, when acquiring samples. 
6) Preview work locations for unstablehneven terrain. 
7) Traffic and equipment considerations are to include the 
following: 
- Establish safe zones of approach 
- Personnel working in high equipment traffic areas are required 
to wear reflective vests for high visibility. 
- Employ safety belts and follow the site traffic rules. 
8) Avoid insect nesting areas. Use insect repellents when 
necessary. Report potential hazards to the SSO. 

Excessive chemical contaminant concentrations 
impacting field crews during this task are not 
anticipated. 

Note: The Safe work Permit(s) (see Attachment 
will be issued at the beginning of each day to address 
the tasks planned for that day, As part of this task 
additional PPE may be assigned to reflect site-specific 
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- 1  actions and levels of protection. 

conditions or special considerations or conditions 
associated with any identified task. 

Decontamination Procedures 

Personal decontamination will vary based on the type of 
sampling conducted. These are as follows: 

Supporting subsurface investigations at the drill rig. 

Decontamination will be the same as prescribed for the drillin! 
activity 

Upon completion of the sampling dedicated trowels, tubing, 
etc. will be bagged for transport back to the central 
decontamination area. 

PPE (gloves) will be removed and also bagged for disposal. 

Handi-Wipes or similar product will be used to clean hands 
prior to moving to the next location. 

Equipment Decontamination 
Equipment used in remote sampling locations will be brought 
back to the central decontamination area for decontamination 
and re-use or decontamination and gross removal of 
contamination prior to disposal. 
Sampling Equipment Decontamination 

Sampling equipment will be decontaminated as per the 
requirements in the Sampling and Analysis Plan and/or Work 
Plan. 

Equipment used in the exclusion zone will require a complete 
decontamination between locations and prior to removal from 
the site. 

Note: Field screening instruments will be wrapped to 
minimize the necessary decontamination except for wiping 
down parts which are necessary to expose to the external 
environment. The equipment reference above is largely 
directed at hand tools. 

Decontamination of equipment (sampling and hand tools) will 
proceed as indicated in the Sampling and Analysis Plan 
and/or Work Plan. 
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6.0 HAZARD ASSESSMENT 

This section provides information regarding the chemical and physical hazards associated with the Site 57 

of the IHDIV-NSWC and the activities that are to be conducted as part of the scope of work. Table 6-1 
provides various information related to the chemical hazards that may be present at the site. Specifically, 

toxicological information, exposure limits, symptoms of exposure, physical properties, and air monitoring 

and sampling data are also discussed in that table. 

6.1 CHEMICAL HAZARDS 

The potential health hazards associated with Site 57 include inhalation, ingestion, and dermal contact with 

various contaminants which may be present at the site in shallow and deep soils as well as in 

groundwater. Prior sampling in the vicinity of the sump has identified the following low levels of VOCs. 

The most significant contaminants detected were 1,2-dichIoroethylene (1,2-DCE), methylene chloride, and 

trichloroethylene (TCE). Other contaminants were detected at concentrations too low to present a 

significant health hazard via inhalation. 

Information on the toxicological, chemical, and physical properties of other potential contaminants of 
concern is addressed in Table 6-1 of this HASP. It is anticipated that the greatest potential for exposure 

to site contaminants is during activities in which contact with potential contaminated media exists (soil 
boring, monitoring well installations, sampling activities, etc.). 

6.2 PHYSICAL HAZARDS 

In addition to the chemical hazards discussed above, the following physical hazards may be present 

during the performance of site activities. 

0 Slips, trips, and falls. 
0 Strain from heavy lifting. 

0 Pinch / compression points. 
0 

0 Inclement weather. 
0 

0 

Noise in excess of 85 decibels (dBA). 

Natural hazards (contact with poisonous plants and disease carrying animals and insects). 
Other physical hazards associated with ongoing facility operations (proximity to heavy equipment 

and machinery, vehicular traffic, etc.). 
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Substance 

I ,2-Dichloroethylene 

Warning Properly Rating 

rrichloroethylene 

Physical Properties CAS No. 

540-59-0 

79-01 -6 

TABLE 6-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER, SITE 57 

Air Monitoring/Sampling Information 

PID: I.P. 9.65 eV, 
high response with 
PID and 10.2 eV 
lamp. 

FID: 50% 
response with FID. 

PID: I.P. 9.45 eV, 
High response with 
PID and 10.2 eV 
lamp. 

FID: 70% 
Response with 
FID. 

Air sample using 
charcoal tube; and 
carbon disulfide 
desorption; Sampling 
and analytical protocol 
in accordance with 
OSHA Method #07; 
and NIOSH Method 
#I 003. 

Air sample using 
Eharcoal tube; carbon 
jisulfide desorption; 
Sampling and 
analytical protocol 
shall proceed in 
sccordance with 
3SHA Method #07, or 
NIOSH Method #I022 
)r #1003. 

Zxposure Limits 

3SHA; NIOSH; 
4CGIH: 200 pprn 

DLH: IOOOppm 

3SHA: 50ppm; 
ZOO ppm (Ceiling) 

KGIH: 50 ppm; 100 
)pm STEL 

1IOSH: 25ppm 

DLH: IOOOppm 

Adequate- odor threshold 0 085-17 

Use organic vapodacid gas 
cartridges for exceedances above 
the TWA up to 1,000 ppm > I  ,000 
pprn should use pressure-demand 
supplied air respirator above 
exposure limits 

ppm. 
Boiling Pt: 117°F; 47°C 
Melting Pt: 7OF; -13.8OC 
Solubility: 0.4% 
Flash Pt: 36°F: 2.2% 
LEULFL 5.6% 
UEUUFL 12.8% 
Vapor Density: 2.0 
Vapor Pressure: 180-260 mmHa 
Specific Gravity: 1.27 @ 90°F; i2"C 

Recommended . .. glove: nitrile - I Incompatibilities: Strong oxidizers, 
0.12 his; 
viton - 0.95 hrs 

Inadequate - Odor threshold 82 
ppm. APRs with organic 
vaporlacid gas cartridges may be 
used for escape purposes. 
Exceedances over the exposure 
limits require the use of positive 
pressure-demand supplied air 
respirator. 

Recommended gloves: PV 
Alcohol unsupported >16.00 hrs; 
Silver shield >6.00 hrs; Teflon 
>24.00 hrs; or Viton >24.00 hrs; 
Nitrile (Useable time limit 0.5 hr, 
zomplete submersion for the nitrile 
selection) 

alka1is;potassium hydroxide, and 
copper. When heated to decomposition 
temperatures will emit toxic fumes of 
phosgene. 
Appearance and Odor: Colorless liquid 
with an acrid odor. 
Boiling Pt: 188°F; 86.7% 
Melting Pt: -99°F; -73°C 
Solubility: 0.1% @ 77OF; 25% 
Flash Pt: 90°F; 32% 

UEUUFL: 10.5 @ 77OF; 25°C 
Vapor Density: 4.53 
Vapor Pressure: 100 mmHg @ 90°F; 
32°C 
Specific Gravity: 1.46 
Incompatibilities: Strong caustics and 
alkalis, chemically active metals ( 
barium, lithium, sodium, magnesium, 
titanium, and beryllium) 
Appearance and Odor: 
Colorless liquid with a chloroform t w e  

LEULFL: 8% @ 77OF; 25°C 

odor. Combustible liquid, howeve;' 
burns with difficulty. 

Health Hazard Information 

Overexposure may result in CNS 
depression with potential to cause 
sleepiness, hallucinations, distorted 
perceptions, and stupor (narcosis). 
Systemically, symptoms may result in 
nausea, vomiting, weakness, tremors 
and cramps. May also irritate the 
eyes, skin, and mucous membranes. 
Chronic exposures may result in 
dermatitis, liver, kidney, and lung 
damage. 

Central nelvous system effects 
including euphoria, analgesia, 
anesthesia, paresthesia, headaches, 
tremors, vertigo, and somnolence. 
Damage to the liver, kidneys, heart, 
lungs, and skin have also been 
reported. Contact may result in 
irritation to the eyes, skin, and 
mucous membranes. Ingestion may 
result in GI disturbances including 
nausea, and vomiting 
NIOSH lists this substance a potential 
human carcinogen. 



Substance 

Aethylene chloride 
eV, High response 
with PID and 11.7 
eV lamp. 

TABLE 6-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER, SITE 57 

ppm. Use a gas mask with a Type 
CMS sorbent tube; N canister for concentrations up to 
carbon disulfide 25 ppm In excess of 25 ppm, use 
desorption, gas a supplied air respirator (airline 

cylinder or a Self-Contained 
Sampling and Breathing Apparatus - (SCBA). 

shall proceed in Recommended gloves: Nitrile 
accordance with rubber latex glove 3.00 hrs (vendor 
OSHA Method #59, specific), supported 
80, or NIOSH Method Polyvinyl alcohol glove, 
#1005. UnSUDDOrted 1-8 hrs: Silver shield 

1 .go h;s 

Physical Properties 

Boiling Pt: 104°F; 39.8% 
Melting Pt: -141°F; -96°C 
Solubility: 2% 
Flash Pt: Not available 
LEULFL: 13% 
UEUUFL 12% 
Vapor Density: 2.93 
Vapor Pressure: 380 mmHg 0 7 2 O F ;  
22% 
Specific Gravity: 1.33 
Incompatibilities: Strong oxidizers, 
caustics, metals (i.e. aluminum, 
magnesium, potassium, sodium, 
lithium), and concentrated acids 
Appearance and Odor: 
Colorless liquid with a chloroform- 
like odor. (Note: A gas above 104OF; 

Health Hazard Information 

Effects of overexposure may include 
CNS effects -cause sleepiness, 
fatigue, weakness, lightheadedness, 
numbness of the limbs, altered 
cardiac rate and incoordination. 
These signs and symptoms may be 
accompanied by nausea, gastric and 
pulmonary irritation leading possibly 
to pulmonary edema. In addition to 
the narcosis long term effects may 
include liver injury. Listed as 
possessing carcinogenic properties 
by NTP, IARC, and ACGIH. 
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These physical hazards and their applicability to each site task are discussed in detail in Table 5-1. 

Additionally, each of these physical hazards is discussed in detail in the TtNUS Health and Safety Manual. 

6.2.1 Slip, Trip and Fall Hazards 

Various potential slip, trip, and fall hazards may be encountered during the performance of planned site 

activities. These hazards are associated with working out doors where uneven or wet terrain may be 

encountered, or near the edge of bodies of water, as well as on boat decks and docks. To minimize the 

potential for worker injury from these hazards, the following requirements must be observed: 

Maintain proper housekeeping in work areas. 

Preview and inspect work areas to identify and eliminate slip, trip, or fall hazards. In outdoor locations, 

pay particular attention to sink holes or other depressions that may be encountered. 

Any work that is to be done on structures that are more than 6-feet above floor or ground level will 

require fall protection training and the use of 100% fall protection equipment. 

Cover, guard, barricade, and/or place warning postings over/at holes or openings that personnel may 

fall or step into. 

For traversing steep, slippery, or sloped terrain establish rope ladders to control ascent and descent to 

sampling areas or use alternative pathways. 

6.2.2 Strains/Muscle Pulls 

To prevent injuries due to improper lifting and carrying methods observe the following: 

0 Estimate the weight and configuration of the load (i.e., is it bulky or hard to safely grasp/lift/control). If 
it appears to be too heavy or bulky to safely handle alone, either use a mechanical lifting device or 

obtain help from another employee to lift the load. The use of mechanical lifting devises is alwavs 

preferable over manual lifting. 

Bend at the knees (not at the waist) when attempting a lift. 

Get a firm hold is obtained, and keep the load as close to the body as possible. 

Lift the load using your legs, and not the back. 

Avoid turning or twisting while holding a load. 

0 

0 

0 
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0 

Preview the path of travel to identify and eliminate tripping hazards. 

Do not carry loads that obstruct the line of sight. 

When setting a load down use the leg muscles and do not bend at the waist. 

Diuvide heavier loads into smaller amounts. 

6.3 NATURAL HAZARDS 

Insect/animal bites and stings, poisonous plants, and inclement weather are natural hazards that may be 

present given the location of activities to be conducted. In general, avoidance of areas of known infestation 
or growth will be the preferred exposure control for insects/animals and poisonous plants. Specific 
discussion on principle hazards of concern follows: 

6.3.1 Insect Bites and Stinqs 

Insect bites and stings are difficult to control given the climate and environmental setting of IHDIV-NSWC. 
However, in an effort to minimize this hazard the following control measures will be implemented where 
possible. 

Commercially available bug sprays and repellents will be used whenever possible - Pesticides analytical 
screening includes chlordane, endrin, lindane, methoxychlor, toxaphene and heptachlor. Commercially 
available repellants may be used. Products such as DEET should not be applied directly to the skin due 
to potential irritation. This product, when permitted for use, should be applied over clothing articles. 

Where possible, loose-fitting and light-colored clothing with long sleeves should be worn. This will also 
aid in insect control by providing a barrier between the field person and the insects and to provide easy 

recognition of crawling insects against the lighter background. Pant legs should be secured to the work- 
boots using duct tape to prevent access by ticks. Mosquito nets are also recommended for use when 
commercially available repellents are not permitted. 

Clothing/limited body checks for ticks and other crawling insects should be conducted upon exiting 
heavily vegetated areas. Workers should perform a more detailed check of themselves when showering 
in the evening. Ticks prefer moist areas of the body (arm-pits, genitals, etc.) and will migrate to those 

locations. 

The FOUSSO will preview access routes and work areas in an effort to identify physical hazards 
including nesting areas in and around the work sites. These areas will be flagged and communicated to 

site personnel. 

The FOUSSO must determine if site personnel (through completion of Medical Data Sheets), suffer 

allergic reactions to bee and other insect stings and bites. Field crew members who are allergic to bites 
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should have their emergency kit containing antihistamine and a preloaded syringe of epinephrine readily 

available. 

Any allergies (insect bites, bee stings, etc.) must be reported on the Medical Data Sheet and to the SSO. 

Tick-Borne Disease 

During warm months (spring through early fall), tick-borne lyme disease may pose a potential health 

hazard in Maryland which is listed as an area for lyme disease. The longer a disease carrying tick 

remains attached to the body, the greater the potential for contracting the disease. Wearing long sleeved 

shirts and long pants (tucked into boots). Performing frequent body checks will prevent the tick from 

attaching for the long term. Site first aid kits should be equipped with medical forceps and rubbing alcohol 

to assist in tick removal. For information regarding tick removal procedures, and symptoms of exposure 

consult the health and safety guidance manual. 

Mosquito-Borne Illness 

The Maryland Department of Health is urging people to take precautions to avoid potentially dangerous 

mosquitoes. Mosquitoes in Maryland may carry diseases including St. Louis encephalitis, Eastern Equine 

encephalitis, La Crosse encephalitis and West Nile virus. 

The Maryland Department of Health, along with a variety of agencies, routinely conducts testing in 

mosquitoes and birds to monitor for possible mosquito-borne viruses. Mosquitoes become infected after 

biting infected birds. The symptoms for mosquito-borne illnesses may include headache, moderate to high 

fever, stiff neck and confusion. In serious cases coma, seizures or paralysis can result. Symptoms 

usually appear between 5 to 15 days after exposure to infected mosquitoes. Mosquito-borne illnesses 

may be mild or serious and can lead to death. 

Precautions include: 

Avoid standing water 

Limit outdoor activities during peak mosquito times - at dusk and dawn. 

Wear long-sleeved shirts and long pants whenever you are outdoors. 

Apply insect repellent according to manufacturers instruction to exposed skin. An effective repellent 

will contain 20% to 30% DEET (N,N-diethyl-meta-toluamide). Avoid products containing more than 

30% DEET. 

Spray clothing with repellents containing permethrin or DEET, mosquitoes may bite through thin 

clothing. 
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6.3.2 Snakes and Other Wild Animals 

Indigenous animals including snakes (only two poisonous and approximately 27 non-poisonous varieties 

in Maryland), raccoons, and other animals native to the region may be present at the site. These animals 

may be encountered if work locations encroach on nesting or territories claimed by these animals. 

There are two poisonous snakes indigenous to the State of Maryland, the Northern Copperhead and the 

Timber Rattlesnake. Only the Northern Copperhead is indigenous to this part of the state. It is important 

to remember that snakes are rarely aggressive towards humans. If you encounter a snake simply maintain 

a safe distance and move away from it, or allow it to move away. 

Northern Copperhead (Agkistrodon contortrix mokasen) 

This is one of the two venomous snake species in Maryland. The color is a rich, reddish, brown with a 

series of darker hourglass markings down its back. Its head is usually a bright copper color and its belly is 

pinkish. It seldom exceeds three feet in length. It has a single anal plate and keeled scales. This is the 

only Maryland snake that has dark dorsal markings which are narrow on the back and broad on the sides. 

Copperheads exist throughout the State in remote rocky, wooded areas where they feed on small rodents 

and other warm-blooded prey. Occasionally, they will feed on aquatic animals. Females give birth to 

approximately 12 live young which are 8-1 0 inches in length. 

Prevention 

To avoid the obvious hazards conveyed as part of a direct encounter, the following actions will be taken to 

minimize impact on the field crews and/or operations. The FOUSSO will preview access routes and work 

locations for nesting areas or signs of animal activities (tracks, foraging areas, etc.). The identified 

suspect areas will be communicated to the field crews. Snake chaps will be required as a precaution. 

Snake Bites 

Initial efforts will be directed to avoid, where possible, nesting and territorial areas. However, should field 

personnel come in contact with these animals and receive a bite, the following actions are necessary. 

0 Obtain a detailed description of the snake. This and the bite mark will enable medical personnel 

administering medical aid to provide prompt and correct antidotes, as necessary. 
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0 Immobilize the bite victim to the extent possible. 

poisonous varieties) from the bite point systemically through the body. 

Physical exertion will mobilize the toxins (if 

0 Apply a pressure wrap (for extremities), just above and over the bite area. With a couple wraps of the 

pressure wrap in place over the bite area, apply a splint, and continue the application of the pressure 

wrap. The purpose for the splint is to restrict the movement of the extremity, this along with the 

pressure wrap will aid in restricting the toxins from leaving the site of the bite. 

Seek medical attention immediately. 

6.3.3 Poisonous Plants 

Various plants which can cause allergic reactions may be encountered during field work. These include, 

poison ivy, poison oak, and poison sumac. Contact with these plants may occur when clearing vegetation 

for access to work areas, or as a result of movement through these plants. An irritating, allergic reaction 

can occur after direct contact with the plant or indirect contact through some piece of equipment or 

clothing article. Oils are transferred from the plant to exposed skin, clothing, or piece of equipment. The 

degree of the irritating, allergic reaction can vary significantly from one person to the next. 

Protective measures to control and minimize the effects of this hazard may include, but not be limited to, 

the following: 

0 Identify plants for field personnel. 
- Poison Ivy - Characterized by climbing vines, three leaf configuration ovate to elliptical in shape, 

deep green leaves with a reddish tint, greenish flowers, and white berries. 

Poison Sumac - Characterized as a tall bush of the sumac family bearing compound leaves (7-13 

entire leaflets), branched from a central axis, drooping, with axillary clusters of white fruit: 

However, these white fruits and berries may exist only during pubescent stages. 

Poison oak - Characterized as similar to poison ivy consisting of a shrub, stems erect, 0.3 to 2.0 

meters tall, leaflets consist of broad thick lobes coarsely serrated configuration, denser at the 

base, less so than the top. 

- 

- 

Protective measures may include wearing disposable garments such as Tyvek when clearing brush. 

These may be carefully removed and disposed of along with any oils accumulated from the plants. 

Personal Hygiene - The oils obtained from the plants will only elicit an allergic response when the 

person’s bare skin layer is contacted. This can be aggravated when skin pores are open (perspiring), 

or through breaks in the skin such as cuts, nicks, scratches, etc. This can also be accomplished 

when using excessively hot water for cleaning the skin, which also causes pores to open. Prior to 

0 
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break time, lunchtime, etc. personnel should wash with cool water and soap to remove as much of the 

oils as possible. In heavily vegetated areas of these plants, additional measures including barrier 

creams and blocks may be used to prevent the oils from accessing and penetrating the skin. 

These plants present an airborne sensitization hazard when burned. This is not to occur as part of this 

scope of work and therefore will not be addressed. 

6.3.4 Inclement Weather 

Project tasks under this Scope of Work will be performed outdoors and near water. As a result, inclement 

weather may be encountered. In the event that adverse weather conditions arise (electrical storms, 

hurricanes, etc.), the FOL and/or the SSO will be responsible for temporarily suspending or terminating 

activities until hazardous conditions no longer exist. 
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7.2 INSTRUMENT MAINTENANCE AND CALIBRATION 

Hazard monitoring instruments will be maintained and pre-field calibrated by the TtNUS Equipment 

Manager. Operational checks and field calibration will be performed on the instruments each day before 

use. Field calibration will be performed on instruments according to manufacturer's recommendations (for 

example, the PID must be field calibrated daily and an additional field calibration must be performed at the 

end of each day to determine any significant instrument drift). These operational checks and calibration 

efforts will be performed in a manner that complies with the employees health and safety training, the 

manufacturer's recommendations, and with the applicable manufacturer SOP (copies of which can be 

found in the Health and Safety Guidance Manual that will be maintained onsite for reference). Calibration 

efforts must be documented. Figure 7-1 is provided for documenting these calibration efforts. This 

information may instead be recorded in a field operations logbook, provided that the information specified 

in Figure 7-1 is recorded. This required information includes the following: 

0 Date calibration was performed 

0 Individual calibrating the instrument 
0 

0 

0 

0 

Instrument name, model, and serial number 

Any relevant instrument settings and resultant readings (before and after) calibration 

Identification of the calibration standard (lot no., source concentration, supplier) 

Any relevant comments or remarks 
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DOCUMENTATION OF FIELD CALIBRATION 

SITE NAME: PROJECT NO.: 

Person 
Performing 
Calibration 

Instrument Instrument 
I.D. Number ll Calibration Dateof I Name and 

Instrument Settings 
I I I 

Calibration Calibration Calibration Calibration 
I Pre- I Post- 

Instrument Readings 

Pre- I Post- 

Calibration 
Standard 

Number) 
(Lot 

Remarks/ 
Comments 
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FIGURE 8-1 

OSHA TRAINING CERTIFICATION 

The following statements must be typed on company letterhead and signed by an officer of the company 
and accompanied by copies of personnel training certificates: 

LOGO 
XYZ CORPORATION 
555 E. 5th Street 
Nowheresville, Kansas 55555 

Month, day, year 

Mr. Kim C. Turnbull 
Project Manager 
Tetra Tech NUS, Inc. 
661 Andersen Drive 
Pittsburgh, Pennsylvania 15220 

Subject: HAZWOPER Training 

Dear Mr. Turnbull: 

As an officer of XYZ Corporation, I hereby state that I am aware of the potential hazardous nature of the 
subject project. I also understand that it is our responsibility to comply with the applicable occupational 
safety and health regulations, including those stipulated in Title 29 of the Code of Federal Regulations 
(CFR), Parts 1900 through 1910 and Part 1926. 

I also understand that Title 29 CFR 1910.120, entitled "Hazardous Waste Operations and Emergency 
Response," requires appropriate level of training for certain employees engaged in hazardous waste 
operations. In this regard, I hereby state that the following employees have had 40 hours of introductory 
hazardous waste site training or equivalent work experience as requested by 29 CFR 1910.120(e) and 
have had 8 hours of refresher training as applicable and as required by 29 CFR 1910.120(e)(8) and that 
site supervisory personnel have had training in accordance with 29 CFR 191 0.1 20(e)(4). 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURITY NUMBERS HERE. 

Should you have any questions, please contact me at (555) 555-5555 

Sincerely, 

(Name and Title of Company Officer) 

Enclosed: Training Certificates 
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8.2 SITE-SPECIFIC TRAINING 

TtNUS will provide site-specific training to TtNUS employees and subcontractor personnel who will 

perform work on this project. Site-specific training will also be provided to other personnel (U.S. 

Department of Defense, EPA, etc.) who may enter the site to perform functions that may or may not be 

directly related to site operations. Site-Specific training will include: 

Names of designated personnel and alternates responsible for site safety and health 

Safety, health, and other hazards present on site 

Use of personal protective equipment 

Safe use of engineering controls and equipment 

Medical surveillance requirements 

Signs and symptoms of overexposure 

Contents of the Health and Safety Plan 

Emergency response procedures (evacuation and assembly points) 

Incipient response procedures 

Review of the contents of relevant Material Safety Data Sheets 

Review of the use of Safe Work Permits 

Site-specific documentation will be established through the use of Figure 8-2. Site personnel and visitors 

must sign this document upon receiving site-specific training. 

8.3 MEDICAL SURVEILLANCE 

8.3.1 Medical Surveillance Requirements for TtNUS Personnel 

TtNUS personnel participating in project field activities will have had a physical examination meeting the 

requirements of TtNUS's medical surveillance program and will be medically qualified to perform 

hazardous waste site work using respiratory protection. 

Documentation for medical clearances will be maintained in the TtNUS Pittsburgh office and made 

available, as necessary. 
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Name 

FIGURE 8-2 

Site- 
SDecific 

SITE-SPECIFIC TRAINING DOCUMENTATION 

8-Hour 
Supervisory 

Training (Date) 

My signature below indicates that I am aware of the potential hazardous nature of performing remedial 
investigation activities at Indian Head Division, Naval Surface Warfare Center and that I have received 
site-specific training which included the elements presented below: 

Medical 
Exam 

Names of designated personnel and alternates responsible for site safety and health 
Safety, health, and other hazards present on site 
Use of personal protective equipment 
Safe use of engineering controls and equipment 
Medical surveillance requirements 
Signs and symptoms of overexposure 
Contents of the Health and Safety Plan 
Emergency response procedures (evacuation and assembly points) 
Incipient response procedures 
Review of the contents of relevant Material Safety Data Sheets 
Review of the use of Safe Work Permits 

I have been given the opportunity to ask questions and my questions have been answered to my 
satisfaction. The dates of my training and medical surveillance indicated below are accurate. 

I (Printed and Signature) Tiaining I Date 

Training Refresher 
(Date) Training 

(Date) 
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8.3.2 Medical Surveillance Requirements for Subcontractors 

Subcontractors are required to obtain a certificate of their ability to perform hazardous waste site work and 

to wear respiratory protection. The "Subcontractor Medical Approval Form" provided in Figure 8-3 shall be 

used to satisfy this requirement, providing it is properly completed and signed by a licensed physician. 

Subcontractors who have a company medical surveillance program meeting the requirements of 

paragraph (f) of OSHA 29 CFR 1910.120 can substitute "Subcontractor Medical Approval Form" (See 

Figure 8-3) with a letter, on company letterhead, containing the information in the example letter presented 

in Figure 8-4 of this HASP. 

8.3.3 Requirements for Field Personnel 

Each field team member (including subcontractors) and visitors entering the Exclusion Zone(s) shall be 

required to complete and submit a copy of Medical Data Sheet found in the TtNUS Health and Safety 

Guidance Manual. This shall be provided to the SSO, prior to participating in site activities. The purpose 

of this document is to provide site personnel and emergency responders with additional information that 

may be necessary in order to administer medical attention. 

8.4 SUBCONTRACTOR EXCEPTIONS 

Subcontractors who will not enter the Exclusion Zone during intrusive operations, and whose activities 

involve no potential for exposure to site contaminants, will not be required to meet the requirements for 

training/medical surveillance other than those stated for site-specific training (See Section 8.2). 
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FIGURE 8-3 

SUBCONTRACTOR MEDICAL APPROVAL FORM 

For employees of 
Company Name 

Participant Name: Date of Exam: 

Part A 

The above-named individual has: 

1. Undergone a physical examination in accordance with OSHA Standard 29 CFR 1910.120, 
p'aragraph (f), and was found to be medically - 

( ) 
( ) 

qualified to perform work at the IHDIV-NSWC Site 57 work site 
not qualified to perform work at the IHDIV-NSWC Site 57 work site 

and, 

2. Undergone a physical examination in accordance with OSHA 29 CFR 1910.134(b)(10) and was 
found to be medically - 

( ) 
( ) 

qualified to wear respiratory protection 
not qualified to wear respiratory protection 

3. My evaluation has been based on the following information, as provided to me by the employer. 

( ) A copy of OSHA Standard 29 CFR 191 0.120 and appendices. 
( ) A description of the employee's duties as they relate to the employee's 

exposures. 
( ) A list of known/suspected contaminants and their concentrations (if known). 
( ) A description of any personal protective equipment used or to be used. 
( ) Information from previous medical examinations of the employee that is not 

readily available to the examining physician. 

Part B 

I, , have examined 
Physician's Name (print) Participant's Name (print) 

and have determined the following information: 
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FIGURE 8-3 
SUBCONTRACTOR MEDICAL APPROVAL FORM 
PAGE TWO 

1. 

2. 

3. 

Results of the medical examination and tests (excluding finding or diagnoses unrelated to 
occupational exposure): 

Any detected medical conditions which would place the employee at increased risk of material 
impairment of the employee's health: 

Recommended limitations upon the employee's assigned work: 

I have informed this participant of the results of this medical examination and any medical conditions 
which require further examination of treatment. 

Based on the information provided to me, and in view of the activities and hazard potentials involved at the 
IHDIV-NSWC Site 57 work site, this participant 

( 1 may 
( ) maynot 

perform hidher assigned task. 

Physician's Signature 

Address 

Phone Number 

NOTE: Copies of test results are maintained and available at: 

Address 
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FIGURE 8-4 

MEDICAL SURVEILLANCE LETTER 

The following statements must be typed on company letterhead and signed by an officer of the company: 

LOGO 
XYZ CORPORATION 
555 E. 5th Street 
Nowheresville, Kansas 55555 

Month, day, year 

Mr. Kim C. Turnbull 
Project Manager 
Tetra Tech NUS, Inc. 
Foster Plaza 7, 661 Andersen Drive 
Pittsburgh, Pennsylvania 15220 

Subject: Medical Surveillance for Indian Head Division - Naval Surface Warfare Center 

Dear Mr. Turnbull: 

As an officer of XYZ Corporation, I hereby state that the persons listed below participate in a medical 
surveillance program meeting the requirements contained in paragraph (f) of Title 29 of the Code of 
Federal Regulations (CFR), Part 191 0.1 20, entitled "Hazardous Waste Operations and Emergency 
Response: Final Rule." I further state that the persons listed below have had physical examinations under 
this program within the past 12 months and that they have been cleared, by a licensed physician, to 
perform hazardous waste site work and to wear positive- and negative- pressure respiratory protection. I 
also state that, to my knowledge, no person listed below has any medical restriction that would preclude 
him/her from working at the IHDIV-NSWC Site 57 work site. 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURITY NUMBERS HERE. 

Should you have any questions, please contact me at (555) 555-5555. 

Sincerely, 

(Name and Title of Company Officer) 
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9.0 SITE CONTROL 

This section outlines the means by which TtNUS will delineate work zones and use these work zones in 
conjunction with decontamination procedures to prevent the spread of contaminants into previously 

unaffected areas of the site. It is anticipated that a three-zone approach will be used during work at this 
site, including an Exclusion Zone, a Contamination Reduction Zone, and a Support Zone. It is also 

anticipated that this control measure will be used to control access to site work areas. Use of such 
controls will restrict the general public, minimize potentials for the spread of contaminants and to protect 
individuals who are not cleared to enter the work areas. 

9.1 EXCLUSION ZONE 

The Exclusion Zone will be considered those areas of the site of known or suspected contamination. It is 

not anticipated that significant amounts of surface contamination are in the proposed work areas of this 
site. It is anticipated that this will remain so until/unless contaminants are brought to the surface by 
intrusive activities. Furthermore, once such activities have been completed and surface contamination 
has been removed, the potential for exposure is again diminished and the area can then be reclassified as 
part of the Contamination Reduction Zone. Therefore, the Exclusion Zones for this project will be limited 
to those areas if the site where active work is being performed plus an established safety zone depending 
on the task for surface soils and wipe samples maintain a five foot radius surrounding the sample 
collection point. 

9.2 CONTAMINATION REDUCTION ZONE 

The Contamination Reduction Zone (CRZ) will be a buffer area between the Exclusion Zone and any area 
of the site where contamination is not suspected. This area will also serve as a focal point in supporting 
Exclusion Zone activities. This area will be delineated using barrier tape, cones, and postings to inform 

and direct facility personnel. Equipment 
potentially contaminated will be bagged and taken to that location for decontamination. 

Decontamination will be conducted at a central location. 

9.3 SUPPORT ZONE 

The Support Zone for this project will include a staging area where site vehicles will be parked, equipment 
will be unloaded, and where food and drink containers will be maintained. The Support Zones will be 

established at areas of the site where exposure to site contaminants would not be expected during normal 

working conditions or foreseeable emergencies. 
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9.4 SAFE WORK PERMITS 

Exclusion Zone work conducted in support of this project will be performed using Safe Work Permits to 

guide and direct field crews on a task by task basis. An example of the Safe Work Permit to be used is 

illustrated in Figure 9-1. Partially completed Permits for the work to be performed are included in 

Attachment Ill. The daily meetings conducted at the site will further support these work permits. This 

effort will ensure site-specific considerations and changing conditions are incorporated into the planning 

effort. Permits will require the signature of the FOL and SSO. Use of these permits will provide the 

communication line for reviewing protective measures and hazards associated with each operation. This 

HASP will be used as the primary reference for selecting levels of protection and control measures. The 

work permit will take precedence over the HASP when more conservative measures are required based 

on specific site conditions. 
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FIGURE 9-1 

SAFE WORK PERMIT 

Permit No. Date: Time: From to 

SECTION I: General Job Scope (To be filled in by person performing work) 
I. Work limited to the following (description, area, equipment used): 

II. Names: 

Ill. Onsite Inspection conducted 0 Yes 0 No Initials of Inspector 
TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
IV. Protective equipment required Respiratory equipment required 

Level D 0 Level B O  Full face APR 0 Escape Pack 0 
Detailed on Reverse SAR 0 BottleTrailer 0 
Modifications/Exceptions: 

Level C 0 Level A 0 Half face APR 0 SCBA 0 
Skid Rig 0 None 0 

V. Chemicals of Concern Action Level(s) Response Measures 

VI. Additional Safety EquipmenVProcedures 
Hardhat ...................................... 0 Yes 0 No Hearing Protection (Plugs/Muffs) ...... 0 Yes 0 No 
Safety Glasses .......................... 0 Yes 0 No 
Chemical/splash goggles .......... 0 Yes 0 No 
Splash Shield ............................ 0 Yes No 
Splash suits/coveralls ................ Yes 0 No 
Steel toe/shank Workboots ....... 0 Yes 0 No 
Modifications/Exceptions: 

Safety beltlharness ............................ 0 Yes 0 No 
Radio ................................................. 0 Yes 0 No 
Barricades ......................................... 0 Yes 0 No 
Gloves (Type) .................................... 0 Yes 0 No 
Workhest regimen ............................. 0 Yes 0 No 

VII. Procedure review with permit acceptors Yes NA Yes NA 

Procedure for safe job completion ...................... 0 0 Evacuation routes .................... 0 0 

VIII. Equipment Preparation Yes NA 

Safety showedeyewash (Location & Use) .......... 0 0 Emergency alarms ................... 0 0  
Contractor tools/equipment inspected.. .............. n o  Assembly points ...................... 0 0 

Utility Locating and Excavation Clearance completed .................................................... 0 0 0  
Equipment and Foot Traffic Routes Cleared and Established ........................................ 0 0 0  
Physical Hazards Barricaded and Isolated ..................................................................... 0 0 0  
Emergency Equipment Staged ....................................................................................... 0 0 0  

IX. Additional Permits required (Hot work, confined space entry, excavation etc.) ...................... Yes 0 No 
If yes, fill out appropriate section(s) on safety work permit addendum 

X. Special instructions, precautions: 

Permit Issued by: 
Job Completed by: Date: 

Permit Accepted by: 
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9.5 SITE VISITORS 

Site visitors for the purpose of this document are identified as representing the following groups of 

individuals: 

0 

0 

0 Northern Division Navy Personnel 

Other authorized visitors 

Personnel invited to observe or participate in operations by TtNUS 

Regulatory personnel (DOD, OSHA, DEP, etc.) 

It is not anticipated that this operation will result in a large number of site visitors. However, as some 

visitors can reasonably be expected, the following requirements will be enforced: 

Site visitors will be routed to the FOL, who will sign them in to the field logbook. Information to be 

recorded in the logbook will include the individual's name (proper identification required), who they 

represent, and purpose for the visit. 

0 Site visitors will be required to produce the necessary information supporting clearance onto the site. 

This includes information attesting to applicable training (40-hours of HAZWOPER training required 

for Northern Division Navy personnel) and medical surveillance, as stipulated in Section 8 of this 

document. In addition, to enter the site's operational zones during planned activities, visitors will be 

required to first go through site-specific training covering the topics stipulated in Section 8.2 of this 

document. 

NOTE: Site visitors will be escorted while at the site. 

Following this, the site visitor will be permitted to enter the site and applicable operational areas. Visitors 

are required to observe the protective equipment and site restrictions in effect at the area of their visit. 

Visitors not meeting the requirements as stipulated in this plan for site clearance will not be permitted to 

enter the site operational zones during planned activities. Any incidence of unauthorized site visitation will 

cause onsite activities to be terminated until that visitor can be removed. Removal of unauthorized visitors 

will be accomplished with support from the IHDIV - NSWC contact, if necessary. 

9.6 SITE SECURITY 

Site security will be accomplished using TtNUS field personnel. TtNUS will retain complete control over 

active operational areas. Exclusion Zone barriers, and any existing barriers at the site will be used to 

restrict the general public. The second line of security will take place at the work site referring interested 
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parties to the FOL or designee. The FOL will serve as a focal point for non-project interested parties, and 

serve as the final line of security and the primary enforcement contact. 

9.7 SITE MAP 

Once the areas of contamination, access routes, topography, and dispersion routes are determined, a site 
map will be generated and adjusted as site conditions change. When possible, these maps will be posted 

to illustrate up-to-date collection of contaminants and adjustment of zones and access points. 

9.8 BUDDY SYSTEM 

Personnel engaged in on-site activities will practice the "buddy system" to ensure the safety of personnel 
involved in this operation. 

9.9 MATERIAL SAFETY DATA SHEET (MSDS) REQUIREMENTS 

TtNUS and subcontractor personnel will provide MSDSs for the chemicals brought on site. The contents 

of these documents will be reviewed by the SSO with the user(s) of the chemical substances prior to any 
actual use or application of the substances on site. A chemical inventory of the chemicals used on site will 
be developed using the Health and Safety Guidance Manual. The MSDSs will then be maintained in a 
central location (i.e., temporary office) and will be available for anyone to review upon request. 

9.10 COMMUNICATION 

As personnel will be working in proximity to one another during field activities, a supported means of 

communication between field crews members will not be necessary. External communication will be 
accomplished by using the telephones at predetermined and approved locations. External communication 

will primarily be used for the purpose of resource and emergency resource communications. Prior to the 
commencement of activities, the FOL will determine and arrange for telephone communications. 
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conspicuously marked drum. This used material, too, will be containerized for disposal pending analysis. 
Inspections will be documented in the project logbook. 

It is not anticipated that any cylinders or containers will be unearthed during site activities. Should a 

cylinder or container be uncovered, however, work will immediately be stopped and personnel will retreat 
to a safe area until directed by the FOL or SSO. 

10.4 PERSONNEL TRAINING AND SPILL PREVENTION 

Personnel will be instructed in the procedures for incipient spill prevention, containment, and collection of 
hazardous materials in the site-specific training. The FOL and the SSO will serve as the Spill Response 

Coordinators for this operation, should the need arise. 

10.5 SPILL PREVENTION AND CONTAINMENT EQUIPMENT 

The following represents the minimum equipment that may be maintained (depending on anticipated 
need) at the staging areas for the purpose of supporting this Spill Prevention/Containment Program. 

0 

0 

0 Shovels, rakes, and brooms 
0 

Sand; clean fill, vermiculite, or other non-combustible absorbent (Oil-dry) 

Drums (55-gallon U.S. DOT 17-E or 17-H) 

Absorbent Socks (for water containment during coring operations 

10.5.1 PPE for Spill Control 

Minimal PPE for spill control will be employed as needed. These materials may include: 

0 

0 Tyvek coveralls 

0 Hard Hat 
0 

Nitrile work and inner gloves 

Steel toed shoes with neoprene boot covers 

10.6 SPILL CONTROL PLAN 

This section describes the procedures the TtNUS field crewmembers will use upon the detection of a spill 

or leak. 
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Notify the SSO or FOL immediately upon detection of a leak or spill. Activate emergency alerting 

procedures for that area to remove non-essential personnel. 

Employ the personal protective equipment stored at the staging area. Take immediate actions to stop 
the leak or spill by plugging or patching the container or raising the leak to the highest point in the 

vessel. Spread the absorbent material in the area of the spill, covering it completely. 

Transfer the material to a new vessel; collect and containerize the absorbent material. Label the new 

container appropriately. Await analyses for treatment and disposal options. 

Re-containerize spills, including top cover impacted by the spill. Await test results for treatment or 

disposal options. 

It is not anticipated that a spill will occur that the field crew cannot handle. Should this occur, notification 
of the appropriate Emergency Response agencies will be carried out by the FOL or SSO in accordance 
with the procedures discussed in Section 2.0 of this HASP. 
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11 .O CONFINED-SPACE ENTRY 

Personnel under the provisions of this HASP are not allowed, under any circumstances, to enter confined 

spaces. A confined space is defined as an area that has one or more of the following characteristics: 

0 Is large enough and so configured that an employee can bodily enter and perform assigned work. 

0 Has limited or restricted means for entry or exit (for example, tanks, manholes, sewers, vessels, 

silos, storage bins, hoppers, vaults, and pits are spaces that may have limited means of entry). 

0 Is not designed for continuous employee occupancy. 

Additionally, a Permit-Required Confined Space may also have one or more of the following 

characteristics: 

0 Contains or has a potential to contain a hazardous atmosphere. 

0 Has an internal configuration such that an entrant could be trapped or asphyxiated by inwardly 

caving walls or by a floor that slopes downward and tapers to a smaller cross-section. 

0 Contains any other recognized, serious, safety or health hazard. 

For further information on confined space operations, consult the Health and Safety Guidance Manual or 

call the HSM. Any activity that may be considered a confined-space entry shall require modifications of 

this HASP and shall result in the immediate notification of the Project Health and Safety Officer. This 

determination shall be made by the FOL and SSO. 
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12.0 MATERIALS AND DOCUMENTATION 

The TtNUS FOL shall ensure the following materials/documents are taken to the project site and used 

when required. 

0 A complete copy of this HASP 

0 Health and Safety Guidance Manual 

Incident Reports 

0 Medical Data Sheets (multiple copies) 

0 Material Safety Data Sheets for the chemicals brought on site, including decon solutions, fuels, lime, 

sample preservatives, calibration gases, etc. 

0 A full-size OSHA Job Safety and Health Poster (See Attachment VI) 

0 Training/Medical Surveillance Documentation Form (Blank) (multiple copies) 

0 Emergency Reference Information (Section 2.0, extra copy for posting) 

12.1 MATERIALS TO BE POSTED OR MAINTAINED AT THE SITE 

The following documentation is to be posted or maintained at the site for quick reference purposes. In 

situations where posting of these documents is not feasible (such as no office trailer), these documents 

should be filed in a transportable file container and immediately accessible. The file should remain in the 

FOL’s possession. 

Chemical Inventory Listing (posted) - This list represents the chemicals brought on site, including 

decontamination solutions, sample preservatives, fuel, calibration gases, etc.. This list should be posted 

in a central area. 

Material Safety Data Sheets (MSDSs) (maintained) - The MSDSs should also be in a central area 

accessible to site personnel. These documents should match the listings on the chemical inventory list for 
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substances employed on site. It is acceptable to have these documents within a central folder and the 

chemical inventory as the table of contents. 

The OSHA Job Safety & Health Protection Poster (posted) - This poster, as directed by 29 CFR 

1903.2 (a)(l), should be conspicuously posted in places where notices to employees are normally posted. 

Each FOL shall ensure that this poster is not defaced, altered, or covered by other material. See 

Attachment VII of this HASP. 

Site Clearance (maintained) - This is found within the training section of the HASP (See Figure 8-1). 

This list identifies site personnel, dates of training (including site-specific training), and medical 

surveillance and indicates not only clearance but also status. If personnel do not meet these 

requirements, they do not enter the site while site personnel are engaged in activities. 

Emergency Phone Numbers and Directions to the Hospital(s) (maintained) - This list of emergency 

numbers and hospital directions will be maintained at phone communications points and in each site 

vehicle. 

Medical Data Sheets/Cards (maintained) - Medical Data Sheets will be filled out by onsite personnel 

and filed in a central location. The Medical Data Sheet will accompany any injury or illness requiring 

medical attention to the medical facility. A copy of this sheet or a wallet card will be given to personnel to 

be carried on their person. 

Investigative Derived Waste Inventory Log (maintained) - The FOL and/or the SSO shall log collected 

containers of IDW. An updated inventory will be submitted to the Base POC at the termination of each 

shift. 
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13.0 GLOSSARY 

ACGIH 

CFR 
CIH 

CNS 
CRZ 
CSE 

CSP 
CTO 
dBA 
DOD 
DOT 
EPA 
eV 
FID 

FOL 
HASP 
HAZWOPER 

HEPA 
HRC 
HSM 
IHDlV - NSWC 

IDW 
LEL 
MSDS 
N/A 

NIOSH 
OSHA 

PAH 
PCB 

PE 
PEL 

PHSO 
PID 

PM 

PPE 

American Conference of Governmental Industrial Hygienists 

Code of Federal Regulations 
Certified Industrial Hygienist 

Central Nervous System 
Contamination Reduction Zone 

Confined Space Entry 
Certified Safety Professional 
Contract Task Order 
Decibels average 
Department of Defense 
Department of Transportation 
Environmental Protection Agency 

electron Volts 
Flame Ionization Detector 
Field Operations Leader 
Health and Safety Plan 
Hazardous Waste Operations and Emergency Response 
High Efficiency Particulate Air 
Hydrogen Release Compound 
Health and Safety Manager 

Indian Head Division - Naval Surface Warfare Center 
Investigative Derived Waste 
Lower Explosive Limit 
Material Safety Data Sheet 

Not Available 
National Institute Occupational Safety and Health 
Occupational Safety and Health Administration (US. Department of Labor) 

Polynuclear Aromatic Hydrocarbons 
Polychlorinated Biphenyl 

Professional Engineer 
Permissible Exposure Limit 

Project Health and Safety Officer 

Photo Ionization Detector 

Project Manager 
Personal Protective Equipment 
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PVC 

RAC 

SOP 

sso 
STEL 

TBD 

TCE 

TPH 

TtNUS 

TWA 

UEL 

UST 

uv 

Poly Vinyl Chloride 

Remedial Action Contractor 

Standard Operating Procedure 

Site Safety Officer 

Short Term Exposure Limit 

To Be Determined 

Trichloroethylene 

Total Petroleum Hydrocarbons 

Tetra Tech NUS, Inc. 

Time Weighted Average 

Upper Explosive Limit 

Underground Storage Tank 

Ultraviolet 
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TETRA TECH, INC. 

ACCIDENT AND ILLNESS INVESTIGATION REPORT (Continued) 

Information About the Incident (Continued) 
What was the injury or illness? Describe the part(s) ofthe body affected and how it was affected. Be more specific than 
“hurt,” “pain,” or “sore.” Examples “Strained back”; “Chemical bum, right hand‘‘; “Carpal tunnel syndrome, left wrist” 

Describe the Object or Substance that Directly Harmed the Employee: Examples: “Concrete floor”; “Chlorine”; 
“Radial arm saw.” If this question does not apply to the incident, write “Not applicable.” 

Did the employee die? Yes 0 No Date of death: 
Was employee performing regular job duties? Yes 0 No 0 
Was safety equipment provided? Yes No Was safety equipment used? Yes 
Note: Attach any police reports or related diagrams to this report. 

No 

1 Witness (Attach additional sheets for other witnesses.) 

1 Name: 

Street address: 

Name of physician or health care professional: 

If treatment was provided away from the work site, provide the information below. 

Street address: 

Telephone number: 

Was the employee treated in an emergency room? Yes No 

This form contains information relating to employee health and must be used in a manner that protects the confidentiality 
of the employee to the extent possible while the information is being used for occupational safety and health purposes. 



TETRA TECH, INC. 

ACCIDENT AND ILLNESS INVESTIGATION REPORT (Continued) 

Corrective Action(s) Taken by Unit Reporting the Accident: 

Corrective Action Still to be Taken (by whom and when): 

Name of Tetra Tech employee the injury or illness was first reported to: 

Date of Report: Time of Report: 

I have reviewed this investigation report and agree, to the best of my recollection, with its contents. 

Printed Name of Injured Employee Telephone Number 

Signature of Injured Employee Date 

The signatures provided below indicate that appropriate personnel have been notified of the incident. 

Printed Name 

Ofice Manager 

Project Manager 
~ 

Site Safety Coordinator or 
Ofice Health and Safety 
Representative 

I I 

Telephone Number --+- 
==I= 

This form contains information relating to employee health and must be used in a manner that protects the confidentiality 
of the employee to the extent possible while the information is being used for occupational safety and health purposes. 
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TETRA TECH, INC. 

ACCIDENT AND ILLNESS INVESTIGATION REPORT (Continued) 

To Be Completed by the Subsidiary Health and Safety Representative 

Classification of Incident: 

[7 Injury Illness 

Result of Incident: 
First aid only 

[7 Days away from work 
0 Remained at work but incident resulted in job transfer or work restriction 
[7 Incident involved days away and job transfer or work restriction 

0 Medical treatment only 

No. of days away from work 

Date employee left work 
Date employee returned to work 

No. of days placed on restriction or job transfer: 

OSHA Recordable Case Number 

Social security number: 
Hire date for current job: 

Wage information: $ Week OMonth  

Position at time of hire: 

State in which employee was hired: 

Confirmation number: 

This form contains information relating to employee health and must be used in a manner that protects the confidentiality 
of the employee to the extent possible while the information is being used for occupational safety and health purposes. 
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MEDICAL DATA SHEET 

This Medical Data Sheet must be completed by all on-site personnel and kept in the command post during 
the conduct of site operations. This data sheet will accompany any personnel when medical assistance is 
needed or if transport to hospital facilities is required. 

Project 

Name Home Telephone 

Address 

Age Height Weight 

Name of Next Kin 

Drug or other Allergies 

Particular Sensitivities 

Do You Wear Contacts? 

Provide a Checklist of Previous Illnesses or Exposure to Hazardous Chemicals 

What medications are you presently using? 

Do you have any medical restrictions? 

Name, Address, and Phone Number of personal physician: 

I am the individual described above. I have read and understand this HASP. 

Signature Date 
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SAFE WORK PERMIT FOR 
SOIL BORING AND DPT WELL INSTALLATION AND ABANDONMENT 

NAVALSURFACEWARFARECENTER 
INDIAN HEAD, MARYLAND 

Permit No. Date: Time: From to 

SECTION I: General Job Scope 
I. Work limited to the following (description, area, equipment used): Installation and abandonment of 
temporaw DPT monitorinq wells and associated activities. 

II. Required Monitoring Instrument(s): PID or FID 
1 1 1 .  Field Crew: 

IV. On-site Inspection conducted 0 Yes 0 No Initials of Inspector 
TtNUS 

SECTION 11: General Safety Requirements (To be filled in by permit issuer) 
V. Protective equipment required Respiratory equipment required 

Level D IxI Level 6 0  Full face APR 0 Escape Pack 0 
SCBA 

Bottle Trailer 0 
None IxI 

Level C Level A 0  Half face APR 
Detailed on Reverse PAPR 0 

Skid Rig 
ModificationslExceptions: Minimum reauirement include sleeved shirt and lona pants, safetv shoes, 
suraical style qloves, and safetv qlasses. Nitrile qloves when saturated soils are handled. Hard hats and 
hearinq protection will be worn when workina near operatinq equipment or when required bv the SSO. 

VI. Chemicals of Concern Action Level(s) Response Measures 
TCE, 1.2-DCE and 
Methlvene chloride 

if z 25 ppm in worker BZ retreat to an unaffected area. 
return when levels fall to 
< 25 Ppm in breathinq zone 

VII. Additional Safety EquipmenVProcedures 
Hard-hat ............................... Yes 0 No Hearing Protection (Plugs/Muffs) IxI Yes 0 No 
Safety Glasses .................... IXI Yes 0 No Safety belffharness 0 Yes [XINO 
Chemicalkplash goggles ..... 0 Yes IXI No Radio 0 Yes No 
Splash Shield ....................... 0 Yes No Barricades 0 Yes HNo 
Steel toe Work shoes or boots a y e s  0 No Workhest regimen 0 Yes [XINO 
Modifications/Exceptions: Reflective vests for hiah traffic areas. Twek coverall if there is a potential for 
soilinq work cloths, Leather work qloves when handlina probes or other equipment presentina a pinch 
point. SSO mav require double-laverinq doves. 

Splash suitskoveralls ........... 0 Yes No Gloves (Type - Nltnle) El Yes n N o  

VIII. Procedure review with permit acceptors Yes NA Yes NA 
Safety showerleyewash (Location & Use) .......... (7 0 Emergency alarms ................... 0 0  

...................... Evacuation routes .................... 0 0  
........ Assembly points ...................... n o  Procedure for safe job completion 0 0  

Contractor toolslequipmenff PPE inspected (7 0 

Utility Locating and Excavation Clearance completed ......................................................... l x l o o  
I X 1 0 0  

Physical Hazards Barricaded and Isolated .......................................................................... [XI00 
Emergency Equipment Staged ............................................................................................ I x I o o  

IX. Site Preparation Yes No NA 

.................................................. Vehicle and Foot Traffic Routes Cleared and Established 

X. Additional Permits required (Hot work, confined space entry, excavation etc.) ...................... 0 Yes 
If yes, complete permit required or contact Health Sciences, Pittsburgh Office 

0 No 

~~ ~ 

XI. Special instructions, precautions: 

Permit Issued by: Permit Accepted by: 
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SAFE WORK PERMIT FOR 
HYDROGEN RELEASE COMPOUND (HRC) HANDLING 

NAVALSURFACEWARFARECENTER 
INDIAN HEAD, MARYLAND 

Permit No. Date: Time: From to 

SECTION I: General Job Scope 
I. Work limited to the following (description, area, equipment used): HRC handlinq and injection 

II. 
Ill. Field Crew: 

Required Monitoring Instrument(s): PID with 11.7 eV lamp or FID 

IV. On-site Inspection conducted IxI Yes 0 No Initials of Inspector 
TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
V. Protective equipment required Respiratory equipment required 

Level D IxI Level B 0 Full face APR 0 Escape Pack 0 
Level C 0 Level A 0 Half face APR 0 SCBA 0 
Detailed on Reverse PAPR 0 Bottle Trailer 0 

Skid Rig 0 None IxI 
Modifications/Exceptions: Minimum requirement include sleeved shirt and lonq pants, safetv shoes, 
inner and outer qloves, and safetv qlasses. Hard hats and hearinq protection when required near DPT riq. 

VI. Chemicals of Concern Action Level(s) Response Measures 
TCE, 1.2-DCE and 
Methvlene chloride 

if > 25 ppm in worker BZ Retreat to an unaffected area, 
return when levels return to 
c 25ppm in worker BZ. 

H RC if spilled Avoid incompatibles and clean 
area. 

VII. Additional Safety EquipmentlProcedures 
Hard-hat ............................... IxI Yes No Hearing Protection (Plugs/Muffs) 0 Yes IxI No 
Safety Glasses .................... Yes [XI No Safety beltlharness 0 Yes N N o  
ChemicaVsplash goggles ..... IxI Yes 0 No Radio 0 Yes [XINO 
Splash Shield ....................... IxI Yes 0 No Barricades 0 Yes H N o  
Splash suits/coveralls ........... Yes 0 No Gloves (Type - Nitrile&Vinvl) IxI Yes 0 No 
Steel toe Work shoes or boots HYes 0 No Workhest regimen 0 Yes [XINO 
Modifications/Exceptions: Avoid skin contact wear twek coverall if there is a potential for soilinq work 
cloths. Wear nitrile inner qloves and vinyl or rubber outer qloves when handlinq HRC. 

VIII. Procedure review with permit acceptors Yes NA Yes NA 
Safety showedeyewash (Location & Use) .......... [XI 0 Emergency alarms ................... [XI 0 
Contractor tools/equipment/PPE inspected.. ...... [XI 0 Assembly points ...................... 0 IxI 
Procedure for safe job completion ...................... [XI 0 Evacuation routes .................... 0 I x I  

IX. Site Preparation Yes No NA 
......................................................... € a 0 0  

Vehicle and Foot Traffic Routes Cleared and Established .................................................. l x l o o  
l x l o o  

Emergency Equipment Staged [ X I 0 0  

Utility Locating and Excavation Clearance completed 

Physical Hazards Barricaded and Isolated .......................................................................... 
............................................................................................ 

X. Additional Permits required (Hot work, confined space entry, excavation etc.) ...................... 0 Yes 0 No 
If yes, complete permit required or contact Health Sciences, Pittsburgh Office 

XI. Special instructions, precautions: Carefullv read manufacturers instructions and plan out work activities 
prior to beqinninq work. 

Permit Issued by: Permit Accepted by: 

CTO 0805 



SAFE WORK PERMIT FOR 
DECONTAMINATION ACTIVITIES 

NAVALSURFACEWARFARECENTER 
INDIAN HEAD, MARYLAND 

Permit No. Date: Time: From to 

SECTION I: General Job Scope 
I. Work limited to the following (description, area, equipment used): Decontamination of samplina equipment 
and machinew (i.e., drill riqs, auqers). Brushes and sprav bottles will be used to decon small samplinq 
equipment. Pressure washers or steam cleaninq units will be used to decon the drillinq equipment. 

II. 
111. Field Crew: , 

Required Monitoring Instrument(s): PID with 11.7 eV lamp source or FID (used to screen equipment) 

IV. On-site Inspection conducted 0 Yes 0 No Initials of Inspector 
TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
IV. Protective equipment required Respiratory equipment required 

Level D Level B 0 Full face APR Escape Pack 0 
Level C 0 Level A 0  Half face APR 17 SCBA 0 
Detailed on Reverse SAR I7 Bottle Trailer 0 

Skid Rig 0 None [XI 
Modifications/Exceptions: Minimum requirement include sleeved shirt and l o w  pants. safety qlasses, safetv footwear, 
and nitrile qloves. When usinq pressure washers, field crews will also wear hearinq protection, and face shields. 
Coveralls and boot covers are at the SSO’s discretion. 

V. Chemicals of Concern Action Level(s) Response Measures 
TCE. 1 ,FDCE and 
Methvlene chloride 

if > 25 ppm in worker BZ Retreat to an unaffected area. 
Return when levels return to 
c 25ppm in worker BZ 

VI. Additional Safety EquipmenVProcedures 
Hard-hat ........................................ [XI Yes I7 No 

Chemical/splash goggles .............. 0 Yes [XI No 
Splash Shield ................................ Yes 0 No 

Hearing Protection (Plugs/Muffs) .....[XI Yes 0 No 

Radio ................................................ 0 Yes m N o  
Barricades ........................................ 0 Yes [XI No 

Safety Glasses ............................. IxI Yes 0 No Safety belVharness .......................... I7 Yes No 

Splash suits/coveralls .................... 0 Yes 17 No Gloves (Type - Nltnle) ...................... [XI Yes 0 No 
Steel toe Work shoes or boots ...... [XIYes 0 No Workhest regimen ............................ 0 Yes 0 No 

Modifications/Exceptions: PVC rain suits or PE or PVC coated Tvvek may be required (at the SSOs discretion) 
for protection aqainst splashes and overspray. Chemical resistant boot covers if excessive liquids are qenerated 
or to protected footwear. 

VII. Procedure review with permit acceptors Yes NA Yes NA 
Safety showedeyewash (Location & Use) .......... 0 0 Emergency alarms .................. o n  
Procedure for safe job completion ..................... o m  Evacuation routes .................... 0 [7 
Contractor tools/equipment/PPE inspected ....... 0 0 Assembly points ...................... 0 0 

Utility Locating and Excavation Clearance completed ........................................................ n n m  
Vehicle and Foot Traffic Routes Cleared and Established .................................................. n n [ X I  
Physical Hazards Barricaded and Isolated n n m  

VIII. Site Preparation Yes No NA 

.......................................................................... 
Emergency Equipment Staged ............................................................................................ 0 

IX. Additional Permits required (Hot work, confined space entry, excavation etc.).O Yes 
If ves. comdete Derrnit reauired or contact Health Sciences. Pittsburah Office 

H No 

X. Special instructions, precautions: If decontamination solvents are used (such as isopropvl alcohol, methanol, 
etc.), consult appropriate MSDS and container labels. Avoid or control visible dust clouds. To minimize the 
potential for exposure, site personnel will use PPE and prevent contact with potentiallv contaminated 

Permit Issued by: Permit Accepted by: 

CTO 0805 



SAFE WORK PERMIT FOR 
SURVEYING ACTIVITIES 

NAVAL SURFACE WARFARE CENTER 
, INDIAN HEAD, MARYLAND 

Permit No. Date: Time: From to 

SECTION I: General Job Scope 
I. Work limited to the following (description, area, equipment used): Geoaraphical surveys 

II. Required Monitoring Instruments: None 
Ill. Field Crew: 

IV. On-site Inspection conducted IxI Yes 0 No Initials of Inspector 
TtNUS 

SECTION 11: General Safety Requirements (To be filled in by permit issuer) 
V. Protective equipment required Respiratory equipment required 

Level D IxI Level B c] Full face APR 0 Escape Pack 0 
Level C 0 Level A Half face APR 0 SCBA 
Detailed on Reverse SAR 0 Bottle Trailer 0 

Skid Rig 0 None IxI 
Modifications/Exceptions: Minimum requirements include sleeved shirt and lonq pants and safetv footwear. 
Safety qlasses, hard hats, and hearina protection will be worn when workinq near operatinq equipment. 

VI. Chemicals of Concern Action Level(s) Response Measures 
None anticipated qiven the None 
nature of survevina activities 
and limited contact w/ media. 

VII. Additional Safety EquipmenVProcedures 
Hard-hat ............................... 0 Yes 0 No Hearing Protection (Plugs/Muffs) c] Yes IsI No 
Safety Glasses .................... 0 Yes 0 No Safety belVharness 0 Yes H N o  
ChemicaVsplash goggles ..... 0 Yes [XI No Radio 0 Yes €4 No 
Splash Shield ....................... O Y e s  [XINO Barricades 0 Yes N N o  
Splash suits/coveralls ........... 0 Yes [XI No Gloves (Type - Work) 0 Yes O N o  
Steel toe Work shoes or boots UYes 0 No Workhest regimen 0 Yes H N o  

Modifications/Exceptions: Twek coverall to protect aqainst natural hazards (e.q., ticks). In hiqh traffic areas wear 
hiqh visibilitv vests. 

VIII. Procedure review with permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location & Use) .......... 0 IxI Emergency alarms .................. IsI 0 
Procedure for safe job completion ..................... 0 IxI Evacuation routes .................... l a 0  
Contractor tools/equipment/PPE inspected ....... 0 IxI Assembly points ...................... € 4 0  

Utility Locating and Excavation Clearance completed ........................................................ O O I x I  

Physical Hazards Barricaded and Isolated .......................................................................... O O I X l  
O O I X l  

IX. Site Preparation Yes No NA 

Vehicle and Foot Traffic Routes Cleared and Established .................................................. 0 
Emergency Equipment Staged 

X. Additional Permits required (Hot work, confined space entry, excavation etc.). .................... 0 Yes IxI No 
If yes, complete permit required or contact Health Sciences, Pittsburgh Office 

XI. Special instructions, precautions: Preview work locations to identify potential hazards (slips, trips, and falls, 
natural hazards, etc.) Avoid potential nestinq areas. Wear liqht colored clothinq so that ticks and other bitinq insects 
can be easilv visible and can be removed. Inspect clothinq and bodv for ticks. Minimize contact with potentially 
contaminated media. Suspend site activities in the event of inclement weather. 

0 
............................................................................................ 

Permit Issued by: Permit Accepted by: 

CTO 0805 
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Utilities such as electric service lines, natural or propane gas lines, water and sewage lines, 
telecommunications, and steam lines are very often in the immediate vicinity of work locations. Contact 
with underground or overhead utilities can have serious consequences including employee injury/fatality, 
property and equipment damage, substantial financial impacts, and loss of utility service to users. 

The purpose of this procedure is to provide minimum requirements and technical guidelines regarding the 
appropriate procedures to be followed when performing subsurface and overhead utility locating services. 
It is the policy of Tetra Tech NUS, Inc. (TtNUS) to provide a safe and healthful work environment for the 
protection of our employees. The purpose of this Standard Operating Procedure (SOP) is to aid in 
achieving the objectives of the TtNUS Utility Locating and Clearance Policy. The TtNUS Utility Locating 
and Clearance Policy must be reviewed by anyone potentially involved with underground or overhead 
utility services. 

2.0 SCOPE 

This procedure applies to all TtNUS field activities where there may be potential contact with underground 
or overhead utilities. This procedure provides a description of the principles of operation, instrumentation, 
applicability, and implementability of typical methods used to determine the presence or absence of utility 
services. This procedure is intended to assist with work planning and scheduling, resource planning, field 
implementation, and subcontractor procurement. Utility locating and excavation clearance requires site- 
specific information prior to the development of detailed operating procedures. This guidance is not 
intended to provide a detailed description of methodology and instrument operation. Specialized expertise 
during both planning and execution of several of the geophysical methods may also be required. 

3.0 GLOSSARY 

Electromaqnetic Induction IEMI) Survey - A geophysical exploration method whereby electromagnetic 
fields are induced in the ground and the resultant secondary electromagnetic fields are detected as a 
measure of ground conductivity. 

Maqnetometer -A  device used for precise and sensitive measurements of magnetic fields. 

Maqnetic Survey - A geophysical survey method that depends on detection of magnetic anomalies 
caused by the presence of buried ferromagnetic objects. 

Metal Detection - A geophysical survey method that is based on electromagnetic coupling caused by 
underground conductive objects. 

Vertical Gradiometer -A  magnetometer equipped with two sensors that are vertically separated by a fixed 
distance. It is best suited to map near surface features and is less susceptible to deep geologic features. 

Ground Penetratinq Radar - Ground Penetrating Radar (GPR) involves specialized radar equipment 
whereby a signal is sent into the ground via a transmitter. Some portion of the signal will be reflected from 
the subsurface material, which is then recorded with a receiver and electronically converted into a graphic 
picture. 

4.0 RESPONSIBILITIES 

Proiect Manaqer (PM)/Task Order Manaqer (TOM) - Responsible for ensuring that all field activities are 
conducted in accordance with this procedure and the TtNUS Utility Locating and Clearance Policy. 

01 961 1 IP Tetra Tech NUS, Inc. 
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Site Manaqer (SMYField Operations Leader (FOL) - Responsible for the onsite verification that all field 
activities are performed in compliance with approved SOPS or as otherwise directed by the approved 
project plan(s). 

Site Health & Safetv Officer (SHSO) - Responsible to provide technical assistance and verify full 
compliance with this SOP and the TtNUS Utility Locating and Clearance Policy. The SHSO is also 
responsible for reporting any deficiencies to the Corporate Health and Safety Manager (HSM) and to the 
PM/TOM. 

Health & Safetv Manaqer (HSM) - Responsible for preparing, implementing, and modifying corporate health 
and safety policy. 

Site Personnel - Responsible for understanding and implementing this SOP and the TtNUS Utility Locating 
and Clearance Policy. 

5.0 PROCEDURES 

This procedure addresses the requirements and technical procedures that must be performed to minimize 
the potential for contact with underground and overhead utility services. These procedures are addressed 
individually from a buried and overhead standpoint. 

5.1 Buried Utilities 

Buried utilities present a heightened concern because their location is not typically obvious by visual 
observation, and it is common that their presence and/or location is unknown or incorrectly known on 
client properties. The following procedure must be followed prior to beginning any excavation that might 
potentially be in the vicinity of underground utility services. In addition, the Utility Clearance Form 
(Attachment 3) must be completed for every location or cluster of locations where intrusive activities will 
occur. 

Where the positive identification and de-energizing of underground utilities cannot be obtained and 
confirmed using the following steps, the PM/TOM is responsible for arranging for the procurement of a 
qualified, experienced, utility locating subcontractor who will accomplish the utility location and 
demarcation duties specified herein. 

1. A comprehensive review must be made of any available property maps, blue lines, or as-builts 
prior to site activities. Interviews with local personnel familiar with the area should be performed 
to provide additional information concerning the location of potential underground utilities. 
Information regarding utility locations shall be added to project maps upon completion of this 
exercise. 

2., A visual site inspection must be performed to compare the site plan information to actual field 
conditions. Any findings must be documented and the site plan/maps revised. The area(s) of 
proposed excavation or other subsurface activities must be marked at the site in white paint or pin 
flags to identify those locations of the proposed intrusive activities. The site inspection should 
focus on locating surface indications of potential underground utilities. Items of interest include 
the presence of nearby area lights, telephone service, drainage grates, fire hydrants, electrical 
service vaults/panels, asphaltlconcrete scares and patches, and topographical depressions. Note 
the location of any emergency shut off switches. Any additional information regarding utility 
locations shall be added to project maps upon completion of this exercise and returned to the 
PM/TOM. 

19611/P Tetra Tech NUS. Inc. 
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3. 

4. 

5. 

6. 

7. 

8. 

5.2 

If the planned work is to be conducted on private property (e.g., military installations, 
manufacturing facilities, etc.) the FOL must identify and contact appropriate facility personnel 
(e.g., public works or facility engineering) before any intrusive work begins to inquire about (and 
comply with) property owner requirements. It is important to note that private property owners 
may require several days to several weeks advance notice prior to locating utilities. 

If the work location is on public property, the state agency that performs utility clearances must be 
notified (see Attachment 1). State “one-call’’ services must be notified prior to commencing 
fieldwork per their requirements. Most one-call services require, by law, 48- to 72-hour advance 
notice prior to beginning any excavation. Such services typically assign a “ticket“ number to the 
particular site. This ticket number must be recorded for future reference and is valid for a specific 
period of time, but may be extended by contacting the service again. The utility service will notify 
utility representatives who then mark their respective lines within the specified time frame. It 
should be noted that most military installations own their own utilities but may lease service and 
maintenance from area providers. Given this situation, “one call” systems may still be required to 
provide location services on military installations. 

Utilities must be identified and their locations plainly marked using pin flags, spray paint, or other 
accepted means. The location of all utilities must be noted on a field sketch for future inclusion on 
project maps. Utility locations are to be identified using the following industry-standard color code 
scheme, unless the property owner or utility locator service uses a different color code: 

white excavation/subsurface investigation location 

yellow gas, oil, steam 
orange telephone, communications 

red electrical 

blue water, irrigation, slurry 
green sewer, drain 

Where utility locations are not confirmed with a high degree of confidence through drawings, 
schematics, location services, etc., the work area must be thoroughly investigated prior to 
beginning the excavation. In these situations, utilities must be identified using such methods as 
passive and intrusive surveys, physical probing, or hand augering. Each method has advantages 
and disadvantages including complexity, applicability, and price. It also should be noted that in 
many states, initial excavation is required by hand to a specified depth. 

At each location where trenching or excavating will occur using a backhoe or other heavy 
equipment, and where utility identifications and locations cannot be confirmed prior to 
groundbreaking, the soil must be probed with a hand auger or pole (tile probe) made of 
non-conductive material. If these efforts are not successful in clearing the excavation area of 
suspect utilities, hand shoveling must be performed for the perimeter of the intended excavation. 

All utilities uncovered or undermined during excavation must be structurally supported to prevent 
potential damage. Unless necessary as an emergency corrective measure, TtNUS shall not 
make any repairs or modifications to existing utility lines without prior permission of the utility 
owner, property owner, and Corporate HSM. All repairs require that the line be 
locked-ouutagged-out prior to work. 

Overhead Power Lines 

If it is necessary to work within the minimum clearance distance of an overhead power line, the overhead 
line must be de-energized and grounded, or re-routed by the utility company or a registered electrician. If 
protective measures such as guarding, isolating, or insulating are provided, these precautions must be 

019611/P TetraTech NUS, Inc. 
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adequate to prevent employees from contacting such lines directly with any part of their body or indirectly 
though conductive materials, tools, or equipment. 

The following table provides the required minimum clearances for working in proximity to overhead power 
lines. 

Nominal Voltage Minimum Clearance 
0 -50 kV 10 feet, or one mast length; whichever is greater 

50+ kV 10 feet plus 4 inches for every 10 kV over 50 kV or 1.5 
mast lengths; whichever is greater 

6.0 UNDERGROUND LOCATING TECHNIQUES 

6.1 Geophysical Methods 

Geophysical methods include electromagnetic induction, magnetics, and ground penetrating radar. 
Additional details concerning the design and implementation of electromagnetic induction, magnetics, and 
ground penetrating radar surveys can be found in one or more of the TtNUS SOPS included in the 
References (Section 8.0). 

Electromagnetic Induction 

Electromagnetic Induction (EMI) line locators operate either by locating a background signal or by locating 
a signal introduced into the utility line using a transmitter. A utility line acts like a radio antenna, producing 
electrons, which can be picked up with a radiofrequency receiver. Electrical current carrying conductors 
have a 60HZ signal associated with them. This signal occurs in all power lines regardless of voltage. 
Utilities in close proximity to power lines or used as grounds may also have a 60HZ signal, which can be 
picked up with an EM receiver. A typical example of this type of geophysical equipment is an EM-61. 

EM1 locators specifically designed for utility locating use a special signal that is either indirectly induced 
onto a utility line by placing the transmitter above the line or directly induced using an induction clamp. 
The clamp induces a signal on the specific utility and is the preferred method of tracing since there is little 
chance of the resulting signals being interfered with. A good example of this type of equipment is the 
SchonstedtC3 MAC-51 B locator. The MAC-51 B performs inductively traced surveys, simple magnetic 
locating, and traced nonmetallic surveys. 

When access can be gained inside a conduit to be traced, a flexible insulated trace wire can be used. 
This is very useful for non-metallic conduits but is limited by the availability of gaining access inside the 
pipe. 

Magnetics 

Magnetic locators operate by detecting the relative amounts of buried ferrous metal. They are incapable 
of locating or identifying nonferrous utility lines but can be very useful for locating underground storage 
tanks (UST's), steel utility lines, and buried electrical lines. A typical example of this type of equipment is 
the Schonstedt@ GA-52Cx locator. The GA-52Cx is capable of locating 4-inch steel pipe up to 8 feet 
deep. 

Non-ferrous lines are often located by using a typical plumbing tool (snake) fed through the line. A signal 
is then introduced to the snake that is then traced. 

019611/P Tetra Tech NUS, Inc. 
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Ground Penetrating Radar (GPR) involves specialized radar equipment whereby a signal is sent into the 
ground via a transmitter. Some portion of the signal will be reflected from the subsurface material, which 
is then recorded with a receiver and electronically converted into a graphic picture. In general, an object 
which is harder than the surrounding soil will reflect a stronger signal. Utilities, tunnels, UST's, and 
footings will reflect a stronger signal than the surrounding soil. Although this surface detection method 
may determine the location of a utility, this method does not specifically identify utilities (i.e., water vs. gas, 
electrical vs. telephone); hence, verification may be necessary using other methods. This method is 
somewhat limited when used in areas with clay soil types or with a high water table. 

1 Hand-auger Surveys 

6.2 Passive Detection Surveys 

1 
1 
~ 

When the identification and location of underground utilities cannot be positively confirmed through 
document reviews and/or other methods, borings must be hand-augered for all locations where there is a 
potential to impact buried utilities. The minimum hand-auger depth that must be reached is to be 
determined considering the geographical location of the work site. This approach recognizes that the 

Acoustic Surveys 

Acoustic location methods are generally most applicable to waterlines or gas lines. A highly sensitive 
Acoustic Receiver listens for background sounds of water flowing (at joints, leaks, etc.) or to sounds 
introduced into the water main using a transducer. Acoustics may also be applicable to determine the 
location of plastic gas lines. 

Thermal Imaging 

Thermal (i.e., infrared) imaging is a passive method for detecting the heat emitted by an object. 
Electronics in the infrared camera convert subtle heat differentials into a visual image on the viewfinder or 
a monitor. The operator does not look for an exact temperature; rather they look for heat anomalies 
(either elevated or suppressed temperatures) characteristic of a potential utility line. 

The thermal fingerprint of underground utilities results from differences in temperature between the 
atmosphere and the fluid present in a pipe or the heat generated by electrical resistance. In addition, 
infrared scanners may be capable of detecting differences in the compaction, temperature and moisture 
content of underground utility trenches. High-performance thermal imagery can detect temperature 
differences to hundredths of a degree. 

6.3 Intrusive Detection Survevs 

Vacuum Excavation 

Vacuum excavation is used to physically expose utility services. The process involves removing the 
surface material over approximately a 1' x 1' area at the site location. The air-vacuum process proceeds 
with the simultaneous action of compressed air-jets to loosen soil and vacuum extraction of the resulting 
debris. This process ensures the integrity of the utility line during the excavation process, as no hammers, 
blades, or heavy mechanical equipment comes into contact with the utility line, eliminating the risk of 
damage to utilities. The process continues until the utility is uncovered. Vacuum excavation can be used 
at the proposed site location to excavate below the "utility window" which is usually 8 feet. 

I 
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placement of buried utilities is influenced by frost line depths that vary by geographical region. 
Attachment 2 presents frost line depths for the regions of the contiguous United States. At a minimum, 
hand-auger depths must be at least to the frost line depth plus two (2) feet, but never less than 4 feet 
below ground surface (bgs). For augering, the hole must be reamed by hand to at least the diameter of 
the drill rig auger or bit prior to drilling. For soil gas surveys, the survey probe shall be placed as close as 
possible to the cleared hand-auger. It is important to note that a post-hole digger must not be used in 
place of a hand-auger. 

Tile Probe Surveys 

For some soil types, site conditions, and excavation requirements, tile probes may be used instead of or in 
addition to hand-augers. Tile probes must be performed to the same depth requirements as hand-augers. 
Depending upon the site conditions and intended probe usage, tile probes should be made of non- 
conductive material such as fiberglass. 

7.0 INTRUSIVE ACTIVITIES SUMMARY 

The following list summarizes the activities that must be performed prior to beginning subsurface 
activities: 

1. Map and mark all subsurface locations and excavation boundaries using white paint or markers 
specified by the client or property owner. 

2. Notify the property owner and/or client that the locations are marked. At this point, drawings of 
locations or excavation boundaries shall be provided to the property owner and/or client so they 
may initiate (if applicable) utility clearance. 

Note: Drawings with confirmed locations should be provided to the property owner and/or client 
as soon as possible to reduce potential time delays. 

3. Notify “One Call” service. If possible, arrange for an appointment to show the One Call 
representative the subsurface locations or excavation boundaries in person. This will provide a 
better location designation to the utilities they represent. You should have additional drawings 
should you need to provide plot plans to the One Call service. 

proximity of one another, one form may be used for multiple locatic 
are noted on the Utility Clearance Form. Upon completion, the 
revised/annotated utility location map becomes part of the project file. 

4. Complete Attachment 3, Utility Clearance Form. This form should be completed for each 
excavation location. In situations where multide subsurface locations exist within the close 

is provided those locations 
Jtility Clearance Form and 

8.0 REFERENCES 

TtNUS Utility Locating and Clearance Policy 
TtNUS SOP GH-3.1; Resistivity and Electromagnetic Induction 
TtNUS SOP GH-3.2; Magnetic and Metal Detection Surveys 
TtNUS SOP GH-3.4; Ground-penetrating Radar Surveys 
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ALABAMA 
Alabama Line Location (800) 292-8525 

Tucson Blue Stake Center (800) 782-5348 
Alaska 
Locate Call Center of Alaska Inc. (800) 478-3121 
Arizona 
Arizona Blue Stake Inc. (800) 782-5348 
Arkansas 
Arkansas One Call System Inc. (800) 482-8998 
California 
Underground Service Alert North (800) 227-2600 

Underground Service Alert South (800) 227-2600 
Colorado 
Utility Notification Center of Colorado 

Connecticut 
Call Before You Dig (800) 922-4455 
Delaware 
Miss Utility of Delmarva 

(800) 922-1 987 

(800) 28218555 
District of Columbia 
Miss Utility (800) 257-7777 
Florida 
Call Sunshine (800) 432-4770 
Georgia 
Utilities Protection Center Inc. 

Idaho 
Palouse Empire Underground Coordinating Council 

(800) 282-741 1 

(800) 882-1974 

Utilities Underground Location Center 
(800) 424-5555 

Kootenai Country Utility Coordinating Council 
(800) 428-4950 

Shoshone County One Call (800) 398-3285 

Dig Line (800) 342-1 585 

One Call Concepts (800) 626-4950 
Illinois 
Julie Inc. (800) 892-0123 

Digger (Chicago Utility Alert Network) 

Indiana 
Indiana Underground Plant Protection Services 

Iowa 
Underground Plant Location Service Inc. 

Kansas 
Kansas One-Call Center (800) 344-7233 
Kentucky 
Kentucky Underground Protection Inc. 

(31 2) 744-7000 

1800) 382-5544 

1800) 292-8989 

(800) 752-6007 
Louisiana 
Louisiana One Call (800) 272-3020 

I Maine 
Dig Safe - Maine (800) 225-4977 
Maryland 
Miss Utility (800) 257-777 

Miss Utility of Delmarva (800) 282-8555 
Massachusetts 
Dig Safe - Massachusetts (800) 322-4844 
Michigan 
Miss Dig System (800) 482-7171 
Minnesota 
Gopher State One Call (800) 252-1166 
MississiDoi 

Utilities Underground Location Center 
(800) 424-5555 

Montana One Call Center (800) 551-8344 
Nebraska 
Diggers Hotline of Nebraska (800) 331-5666 
Nevada 
Underground Service Alert North (800) 227-2600 
New Hampshire 
Dig Safe - New Hampshire (800) 225-4977 
New Jersey 
New Jersey One Call (800) 272-1000 
New Mexico 
New Mexico One Call System Inc. 
(800) 321-ALERT 

Underground Facilities Protection Organization 
(800) 962-7962 

I New York Citv: Lona Island One Call Center 
(800) 272-4480 ., 
North Carolina 
The North Carolina One-Call Center Inc. 

North Dakota 
(800) 632-4949 

I Utilities Underground Location Center 
(800) 795-0555 
Ohio 
Ohio Utilities Protection Service 
(800) 362-2764 

Oil & Gas Producers Underground Protection Service 

Oklahoma 
Call Okie (800) 522-6543 

(800) 925-0988 

019611/P Tetra Tech NUS, Inc. 
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Oregon 
Utilities Underground Location Center 
(800) 424-5555 

Douglas Utilities Coordinating Council 
(503) 673-6676 
Josephine Utilities Coordinating Council 
(503) 476-6676 
Rogue Basin Utility Coordinating Council 

Utilities Notification Center 

Pennsylvania 
Pennsvlvania One Call Svstem Inc. 

(503) 779-6676 

1800) 332-2344 

(800) 242-1 776 
Rhode Island 
Dig Safe - Rhode Island (800) 225-4977 
South Carolina 
Palmetto Utility Protection Service Inc. I 
(800) 922-0983 
South Dakota I 
South Dakota One Call (800) 781-7474 
Tennessee 
Tennessee One-Call System (800) 351-1 1 1  1 
Texas 
Texas One Call System (800) 245-4545 
Texas Excavation Safety System (800) 344-8377 
Lone Star Notification Center (800) 669-8344 
Utah 
Blue Stakes Location Center (800) 662-41 1 1  
Vermont 
Dig Safe -Vermont (800) 225-4977 
Virginia 
Miss Utility of Virginia (800) 552-7001 

Miss Utility (800) 257-7777 
Miss Utility of Delmarva (800) 441 -8355 
Washington 
Utilities Underground Location Center 
(800) 424-5555 
Grays Harbor 8 Pacific County 
Utility Coordinating Council 

Utilities County of Cowlitz County 

(206) 535-3550 

(360) 425-2506 

Chelan-Douglas Utilities Coordinating Council 
(509) 663-61 11 
Upper Yakima County 
Underground Utilities Council 
(800) 553-4344 

Inland Empire Utility Coordinating Council 
(509) 456-8000 
Palouse Empire Utilities Coordinating Council 
(800) 822-1974 
Utilities Notification Center (800) 332-2344 
West Virainia 
Miss UtiliG of West Virginia Inc. (800) 245-4848 
Wisconsin 
Diggers Hotline Inc. (800) 242-851 1 

Wyoming 
West Park Utility Coordinating Council 

Call-In Dig-In Safety Council (800) 300-981 1 
Fremont County Utility Coordinating Council 

Central Wyoming Utilities Coordinating Council 

Southwest Wyoming One Call (307) 362-8888 
Carbon County Utility 
Utility Coordinating Council (307) 324-6666 
Albany County Utility Coordinating Council 

Southeast Wyoming Utilities Coordinating Council 
(307) 638-6666 
Wyoming One-Call 

Utilities Underground Location Center 

Converse County Utility Coordination Council 

(307) 587-4800 

(800) 489-8023 

(800) 759-8035 

(307) 742-3615 

(800) 348-1 030 

(800) 454-5555 

1800) 562-5561 

19611/P Tetra Tech NUS, Inc. 
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e) Utilities located in the field? yes no N/A 

9 Located utilities marked/added to site maps? yes no N/A 

g) Client contact notified yes no N/A 
Name Telephone: Date: 

g) State One-Call agency called? yes no N/A 
Caller: 
Ticket Number: Date: 

h) Geophysical survey performed? yes no N/A 
Survey performed by: 
Method: Date: 

i) Hand augering performed? yes no N/A 
Augering completed by: 
Total depth: feet Date: 

j) Trench/excavation probed? yes no N/A 
Probing completed by: 
Depth/frequency: Date: 

2. Overhead Utilities Present Absent 

a) Determination of nominal voltage yes no N/A 
b) Marked on site maps yes no N/A 
c) Necessary to lockout/insulate/re-route yes no N/A 
d) Document procedures used to lockout/insulate/re-route yes no N/A 
e) Minimum acceptable clearance (SOP Section 5.2): 

3. Notes: 

Approval: 

Site ManagedField Operations Leader Date 
c: PM/Project File 

Program File 

01961 1/P Tetra Tech NUS, Inc. 







- 

- 

Are fueling cans used with this equipment approved type safety cans? 

Have the attachments designed for use (as per manufacturer’s recommendation) with this 
a a  

a a  equipment been inspected and are considered suitable for use? 

Portable Power Tools: 

Tools and Equipment in Safe Condition? 
D 

Saw blades, grinding wheels free from recognizable defects (grinding wheels have been sounded)? 
fl 
U 

Portable electric tools properly grounded? 
a 

Damage to electrical power cords? 
.-I 
U 

Blade guards in place? 
a 

Components adjusted as per manufacturers recommendation? 
a 

a 

a 

a 

a 

a 

a 

Clean I iness : 

- 
- 
- 
- 

Overall condition (is the decontamination performed prior to arrival on-site considered acceptable)? 
Where was this equipment used prior to its arrival on site? 
Site Contaminants of concern at the previous site? 
Inside debris (coffee cups, soda cans, tools and equipment) blocking free access to foot controls? 

Operator Qualifications (as applicable for all heavv equipment): 

- 
- 
- 
- 

- 

Does the operator have proper licensing where applicable, (e.g., CDL)? 
Does the operator, understand the equipments operating instructions? 
Is the operator experienced with this equipment? 
Does the operator have emotional and/or physical limitations which would prevent him/her from performing 
this task in a safe manner? 
Is the operator 21 years of age or more? 

ldentif ication: 

- Is a tagging system available, for positive identification, for tools removed from service?- 

Additional Inspection Required Prior to Use On-Site 

- Does equipment emit noise levels above 90 decibels? 
Yes 
a 

No 
a 

- If so, has an 8-hour noise dosimetry test been performed? a a 
- Results of noise dosimetry: 

- Defects and repairs needed: 

- General Safety Condition: 

- Operator or mechanic signature: 

Approved for Use: a Yes a No 

Site Safety Officer Signature 
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BlOREMEDlATlON PROCESS 

HYDROGEN RELEASE COMPOUND (HRC@) 

Hydrogen Release Compound (HRC@) is a product that is used to stimulate rapid degradation of 

chlorinated solvent contaminants often found in groundwater and soil. It has been applied to treat 

compounds such as perchloroethene and trichloroethene on sites across the US and has demonstrated 

breakthrough results. HRC has been shown to achieve rapid in situ degradation of target contamination 

without the costs and disruption associated with complex engineered remediation systems, and without 

the ongoing cost and liability of natural attenuation approaches. HRC is a proven, technically sound and 

very cost effective technology. 

HRC is an environmentally safe, food quality, polylactate ester specially formulated for slow release of 

lactic acid upon hydration. The HRC is simply applied to the subsurface via push-point injection or within 

dedicated wells. The HRC is then left in place where it passively works to stimulate rapid contaminant 

degradation. 

The process by which HRC operates is a rather complex series of chemical and biologically mediated 

reactions. Initially, when in contact with subsurface moisture, the HRC slowly releases lactic acid. 

Indigenous anaerobic microbes (such as acetogens) metabolize the lactic acid producing consistent low 

concentrations of dissolved hydrogen. The resulting hydrogen is then used by other subsurface microbes 

(reductive dehalogenators) to strip the solvent molecules of their chlorine atoms and allow for further 

biological degradation. When in the subsurface, HRC continues to operate in this fashion for a period of a 

year’s time, cost effectively degrading a wide range of chlorinated aliphatic hydrocarbons (CAHs) including 

common groundwater pollutants such as PCE, TCE, TCA as well as their daughter products. 

General Guidelines 

The best method to deliver HRC into the subsurface is to inject the material using direct push hydraulic 

equipment. This approach increases the spreading and mixing of HRC into the aquifer. This set of 

instructions is specific to direct push equipment. 

Regenesis has found that very few pumps can adequately deliver HRC to the subsurface. Although other 

pumps may inject HRC, we have developed the following instructions specifically for use with an R.E. 

RUPE Company Model ORC/HRC 9-1500 mixing and pumping machine. 

The installation of HRC should span the entire vertical contaminated saturated thickness. If the vertical 

extent of HRC application is confined to a limited interval, then the HRC material should be placed across 



a vertical zone extending a minimum of 2 feet above and below the screened interval of monitoring wells 

to be used to evaluate the performance of the bioremediation project. 

Material Overview, Handling, And Safety 

HRC is shipped in 3-gallon buckets, and each bucket has a gross weight of approximately 32 pounds (net 

weight of HRC is 30 pounds). HRC material is a sticky gel with a viscosity of approximately 20,000 

centipoise (roughly equivalent to cold honey). HRC material has a nominal density of 1.3 gramskubic 

centimeter or approximately 11 pounds per gallon. HRC viscosity is sensitive to temperature. The viscosity 

changes significantly with changes in product temperature. 

For ease of installation, HRC should be stored in a warm, dry place that is protected from direct sunlight. It 
is common for stored HRC to settle somewhat in a container. Care should be taken to mix the HRC into a 

relatively uniform fluid prior to installation. This can be done by pouring and scraping HRC into the pump 

hopper and then mixing and recirculating this mixture within the hopper until it is of uniform consistency. 

Although HRC is manufactured as a food-grade material that is safe to ingest, field personnel should take 

precautions while handling and applying HRC. Field personnel should use appropriate safety equipment, 

including eye protection. The low pH when dissolved in water and stickiness of HRC make eye protection 

mandatory. Gloves should be used appropriate to exposure duration and field conditions. A Material 

Safety Data Sheet is provided with each shipment. Personnel who operate field equipment during the 

installation process should have appropriate training, supervision, and experience. 

Specific Installation Procedures 

1. Identify the location of all underground structures, including utilities, tanks, distribution piping, 

sewers, drains, and landscape irrigation systems. Identify surface and overhead impediments. 

2. Adjust planned installation locations for all impediments and obstacles. 

3. Premark the installation grid point locations, noting any points that may have different vertical 

application requirements or total depth. 

4. Set up the direct push unit over each specific point and follow the manufacturer's standard 

operating procedures (SOP) for the direct push equipment. Care should be taken to assure that 

probe holes remain in the vertical. 

5. Advance through the surface pavement, as necessary, following SOP. 

6. Drive the 1.25-inch drive rod assembly with an expendable tip to the desired maximum depth (use 

of a 1.5-inch pre-probe attachment is optional). It is critical to use 1.25-inch Geoprobe rods. HRC 

delivery sub-assemblies are designed for use with 1.25-inch Geoprobe rods. (Suggestion: Pre- 



7. 

8. 

9. 

Pump Stroke Volume (gallons) 

3 

0.22 

counted drive rods should be positioned prior to the installation driving procedure to assure the 

desired depth is reached.) 

Drop the expendable tip from the drive rods, following SOP. 

To displace air in the rods and prevent injection of air into the aquifer during HRC application, fill 

the drive rods with water. If water does not remain in the rods due to seepage, glycerol may be 

substituted. 

Pour the HRC into the pump hopper (up to a capacity of 40 gallons). Use the pump recirculation 

feature to obtain a uniform consistency. This typically requires recirculation of approximately one 

hopper volume. NOTE: Do not mix HRC with water or other liquids to thin or decrease the 

viscosity of the material. 

Number of Pump Strokes HRC Per Stroke (pounds/stroke) 

14 2.4 

1 2.4 

10. Prior to pumping into the aquifer, confirm the strokes per gallon measurements by counting the 

number of pump strokes required to deliver 3 gallons of HRC. This should be confirmed against 

the HRC level decrease in the pump hopper. 

11. Connect the provided 1.25-inch outer diameter, 1 -inch inner diameter delivery hose to the pump 

outlet and the provided HRC delivery subassembly. Circulate the HRC through the hose and the 

delivery subassembly to remove air in the hose. 

12. Connect the HRC subassembly to the drive rods. Upon confirmation of all connections, pump the 

HRC through the delivery system to displace the water in the rods. NOTE: Prior to pumping HRC 

into the aquifer, close the pump recirculation valve; failure to close this valve will introduce 

variability in the volume of HRC delivered per pump stroke. In addition, the pump motor RPM and 

hydraulic settings should remain at a single setting throughout the day. 

13. Use the pump’s stroke counter and the provided volume/weight conversions to apply the 

appropriate HRC volume per injection location (and per vertical foot of contaminated saturated 

zone). Below is some typical HRC delivery information and an example calculation. 

TABLE 1. PUMP VOLUME CALCULATION 

60 pounds/l 1 pounds per gallon >) 5.5 gallons for the injection location 



0 5.5 gallons/0.22 gallons per stroke )> 25 pump strokes for the injection location 

0 25 pump strokes/lO vertical feet = 2.5 strokes per vertical foot 

0 2.5 strokes per vertical foot = 7.5 strokes per 3 foot drive rod 

0 2.5 strokes per vertical foot = 10 strokes per 4 foot drive rod 

14. While slowly withdrawing a single length of drive rod (3 or 4 feet), pump the predetermined 

volume of HRC into the aquifer (Step 13). Use the stroke counter and pump on/off switch to 

control volume of injection. See Helpful Hints at the end of this section. 

15. Pump the predetermined quantity of HRC material across the desired treatment interval. Observe 

any indications of aquifer refusal. This is typically indicated by a high-pitched squeal in the pump’s 

hydraulic system or (in the case of shallow applications) HRC “surfacing” around the injection rods 

or previously installed injection points. If aquifer acceptance is low, allow 0.5 to 1 minute for 

backpressure to equilibrate prior to removal of the rod. 

16. Remove one section of the drive rod. The drive rod may contain some residual HRC. Place the 

HRC-filled rod in a clean, empty bucket and allow the HRC to drain. The HRC should be returned 

to the HRC pump hopper for reuse. 

17. Repeat steps 11 through 16 until treatment of the entire contaminated vertical zone has been 

achieved. 

18. Install an appropriate seal, such as bentonite, above the HRC material through the entire vadose 

zone. This assures that the HRC remains properly placed and prevents contaminant migration 

from the surface. Depending on soil conditions and local regulations, a bentonite seal can be 

pumped through the slurry pump or added via chips or pellets after the probe rods have been 

removed. 

19. Remove and clean the drive rods as necessary. 

20. Finish the probe hole at the surface as appropriate (concrete or asphalt cap, if necessary). 

21. Periodically check for pump stroke volume variability by counting pump strokes per gallon 

throughout the day. Counting the number of strokes needed to fill up a 3-gallon bucket can do 

this. 

22. Periodically compare the pre- and post-injection volumes of HRC in the pump hopper using the 

premarked volume levels. Volume markings are not on all pump hoppers. In this case, volume 

markings can be temporarily added using known amounts of water and a carpenter’s grease 

pencil prior to starting the HRC injection. 



23. Move to the next probe point, repeating steps 4 through 20. 

Helpful Hints 

1) Application in Cold Weather Settings: The viscosity of HRC is directly related to the ambient 

temperature. As discussed in the Material Overview, Handling, and Safety section, cold weather tends to 

increase HRC viscosity and decrease ease of pumping. To maintain HRC at a temperature/viscosity that 

is easily applied 

0 Keep the product at the optimal temperature for injection of 80 to 100°F (27 to 38OC). This may 

require placing the plastic HRC buckets within a hot water bath. This can be accomplished quite 

easily by simply filling a large tub with hot water from a heated pressure washer and submersing 

multiple buckets therein. 

Periodically check the HRC temperature in the hopper and in the hoses 0 

0 Circulate HRC through the pump to maintain a minimum temperature and viscosity 

0 Limit the volume circulated to a single HRC volume contained in the hopper 

0 Do not constantly recirculate HRC through the pump and hoses, this may adversely affect product 

longevity. 

2) HRC Pump Information: Regenesis has evaluated a number of pumps that are capable of delivering 

20,000 centipoise HRC to the subsurface at a sufficient pressure and volume rate. Although a number of 

pumps may be capable of delivering the HRC to the subsurface at adequate pressures and volume, each 

pump has a set of practical issues that make it difficult to manage in a field setting. As a result of this 

evaluation, Regenesis has determined that the R.E. RUPE Company Model ORC/HRC 9-1500 meets the 

pressure/volume requirements, as well as the field application requirements. 

When applying measured volumes of HRC via probe holes, it is useful to know the volume of a single 

pump stroke (Table 1 above) and the associated delivery system lines. The following additional 

information is provided for reference: 

TABLE 2. HRC PHYSICAL CHARACTERISTICS 

1.3 g/cc or 11 Ibs./gal. IDensity I 
lviscosit y Approx. 20,000 centipoise I 



TABLE 3. EQUIPMENT VOLUME AND HRC WEIGHT PER LENGTH 

VOLUME 
Equipment 

HRC WEIGHT 

11 inch OD; 5/8 ID hose (10 feet long) 1 0.16 gallon I 1.76 Ibs. I 
11 .25 inch OD; 5/8 inch ID drive rod (3 feet length): I 0.05 gallon I 0.53 Ibs. I 
(1 2 5  inch OD; 5/8 inch ID drive rod (4 feet length): I 0.06 gallon I 0.70 Ibs. I 

Pump Cleaning: For best results use hot water (150OF or 66OC) combined with pressure washing to 

clean equipment and rods periodically throughout the day. Internal pump mechanisms and hoses can 

be easily cleaned by circulating hot water and a biodegradable cleaner such as Simple Green through 

the pump and delivery hose. Further cleaning and decontamination (if necessary due to subsurface 

conditions) should be performed according to the equipment supplier's standard procedures and local 

regulatory requirements. 

Pump maintenance check list: 

0 

0 

Check the fuel level periodically (it's best to start with a full tank) 

Check the remote controVpump stroke counter LCD display; if no display is present, the electronic 

counter will require replacement (Granger Stock No. 2A540) 

Monitor pump strokes by observing proximity switches on the top of the piston. 0 

HRC Bedrock Applications 

When contaminants are present in bedrock aquifers, the use of direct push technology as a delivery 

method is not possible. Regenesis is in the process of developing methods for applying HRC via 

boreholes drilled using conventional rotary techniques. To develop the best installation strategy for a 

particular bedrock site, it is critical that our customers call the technical support department at Regenesis 

early in the design process. 

HRC can be applied into a bedrock aquifer in cased and uncased boreholes. HRC can be delivered by 

simply filling the borehole without pressure or by using a single or straddle packer system to inject HRC 

under pressure at discrete locations. Selection of the backfill or straddle packer delivery method is directly 

related to site-specific conditions. The following issues should be considered in developing an HRC 

delivery strategy: 



0 Backfilling may be the better delivery method in fractured or unfractured bedrock, in an aquifer 

setting with high permeability and little fracturing such as found in sandstones. 

0 In fractured bedrock aquifers, the fracture type, trends, and interconnections should be evaluated 

and identified to the extent possible. 

0 It should be determined whether it is likely that the HRC injection zone is connected to the 

proposed monitoring points. 

0 If pressure injection via straddle packers is desired, consideration should be given to the well 

construction. Specific issues to be considered are: 

1. Diameter of the uncased borehole (will casing diameter allow a packer system to be 

used?) 

2. Diameter of the casing (same as above) 

3. Strength of the casing (can it withstand the delivery pressures?) 

4. Length of screened interval (screened intervals greater than 10 feet will require a straddle 

packer system). 



MATERIAL SAFETY DATA SHEET 

Last Revised: March 1, 2001 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Section 1 - Material Identification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Supplier: Regenesis Bioremediation Products 
101 1 Calle Sombra 
San Clemente, CA 92673 
Telephone: (949) 366-8000 
Facsimile: (949) 366-8090 

Chemical Name: Propanoic acid, 2-[2-[2-(2-hydroxy-l -oxopropoxy)- l-oxopropoxy] 
- l-oxopropoxyl- 1,2,3-~ropanetriyl ester 
Chemical Family: Organic Chemical 
Trade Name: Glycerol tripolylactate 
Product Name: Hydrogen Release Compound@ (HRC@) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Section 2 - Hazardous Ingredients . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CAS #: 201 167-72-8 
One should anticipate the potential for eye irritation and skin irritation with large scale exposure or in sensitive 
individuals. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Section 3 - Physical Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Melting Point: NA 
Boiling Point: ND 
Flash Point: ND 
Density: 1.347 
Solubility: Acetone and DMSO 
Appearance: Amber semi-solid 
Odor: Not detectable 
Vapor Pressure: None 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Section 4 - Fire and Explosion Hazard Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Extinguishing Media: Carbon Dioxide, Dry Chemical Powder or Appropriate Foam. 
Water may be used to keep exposed containers cool. 
For large quantities involved in a fire, one should wear full protective clothing and a NIOSH approved self contained 
breathing apparatus with full face piece operated in the pressure demand or positive pressure mode as for a situation 
where lack of oxygen and excess heat are present. 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Section 5 - Toxicological Information 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Acute Effects: May be harmful by inhalation, ingestion, or skin absorption. 
May cause irritation. To the best of our knowledge, the chemical, physical, and toxicological properties of the 
glycerol tripolylactate have not been investigated. Listed below are the toxicological information for glycerol and 
lactic acid. 
RTECS#: MA8050000 
Glycerol 
Irritation data: SKN-RBT 500 MG/24H MLD 85JCAE-,207,1986 
EYE-RBT 126 MG MLD BIOFX* 9-4/1970 

Toxicity data: ORL-MUS LD50:4090 MGKG FRZKAP (6),56,1977 
EYE-RBT 500 MG/24H MLD 85JCAE-,207,1986 

SCU-RBT LD50:100 MG/KG NIIRDN 6,215,1982 
ORL-RAT LD50:12600 MG/KG FEPRA7 4,142,1945 
IHL-RAT LC50: >570 MG/M3/1H BIOFX* 9-4/1970 
IPR-RAT LD50: 4420 MG/KG RCOCB8 56,125,1987 
IVN-RAT LD5015566 MGKG ARZNAD 26,1581,1976 
IPR-MUS LD50: 8700 MG/KG ARZNAD 26,1579,1978 
SCU-MUS LD50:91 MGKG NIIRDN 6,215,1982 
IVN-MUS LD50: 4250 MGKG JAPMA8 39,583,1950 
ORL-RBT LD50: 27 GMKG DMDJAP 3 1,276,1959 
SKN-RBT LDSO:>lOGM/KG BIOFX" 9-4/1970 
IVN-RBT LD50: 53 GMKG NIIRDN 6,215,1982 
ORL-GPG LD50: 7750 MG/KG JIHTAB 23,259,1941 
Target Organ data: Behavioral (headache), gastrointestinal (nausea or vomiting), Paternal effects (spermatogenesis, 
testes, epididymis, sperm duct), effects of fertility (male fertility index, post-implantation mortality). 
RTECS#: OD2800000 
Lactic acid 
Irritation data: SKN-RBT 5MG/24H SEV 85JCAE -,656,86 

Toxicity data: ORL-RAT LD50:3543 MG/KG FMCHA2-,C252,91 

ORL-MUS LD50: 4875 MGKG FAONAU 40,144,67 

EYE-RBT 750 UG SEV AJOPAA 29,1363,46 

SKN-RBT LD50:>2 GM/KG FMCHA2-,C252,91 

OW-GPG LD50: 18 10 MG/KG JIHTAB 23,259,4 1 
ORL-QAL LD50: >2250 MG/KG FMCHA2-,C252,91 
Only selected registry of toxic effects of chemical substances (RTECS) data is presented here. See actual entry in 
RTECS for complete information on lactic acid and glycerol. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Section 6 - Health Hazard Data 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Handling: Avoid continued contact with skin. 
Avoid contact with eyes. 
In any case of any exposure which elicits a response, a physician should be consulted immediately. 
First Aid Procedures: 
Inhalation: Remove to fresh air. If not breathing give artificial respiration. In case of labored breathing give oxygen. 
Call a physician. 
Ingestion: No effects expected. Do not give anything to an unconscious person. Call a physician immediately. 
Skin Contact: Flush with plenty of water. Contaminated clothing may be washed or dry cleaned normally. 



Eye contact: Wash eyes with plenty of water for at least 15 minutes lifting both upper and lower lids. Call a 
physician. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Section 7 - Reactivity Data 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Conditions to Avoid: Strong oxidizing agents, bases and acids 
Hazardous Polymerization: None known 
Further Information: Hydrolyses in water to form Lactic Acid and Glycerol. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Section 8 - Spill, Leak or Accident Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

After Spillage or Leakage: Neutralization is not required. This combustible material may be burned in a chemical 
incinerator equipped with an afterburner and scrubber. 
Disposal: Laws and regulations for disposal vary widely by locality. Observe all applicable regulations and laws. 
This material, may be disposed of in solid waste. Material is readily degradable and hydrolyses in several hours. 
No requirement for a reportable quantity (CERCLA) of a spill is known. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Section 9 - Special Protection or Handling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Should be stored in plastic lined steel, plastic, glass, aluminum, stainless steel, or reinforced fiberglass containers. 
Protective Gloves: Vinyl or Rubber 
Eyes: Splash Goggles or Full Face Shield 
Area should have approved means of washing 
eyes. 
Ventilation: General exhaust. 
Storage: Store in cool, dry, ventilated area. 
Protect from incompatible materials. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Section 10 - Other Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

This material will degrade in the environment by hydrolysis to lactic acid and glycerol. 
Only personnel with appropriate chemical training should use materials containing reactive chemicals. 

The information contained in this document is the best available to the supplier as of the time of writing. Some 
possible hazards have been determined by analogy to similar classes of material. No separate tests have been 
performed on the toxicity of this material. The items in this document are subject to change and clarification as more 
information becomes available. 



ATTACHMENT Vll 

OSHA JOB SAFETY POSTER 



You have t:he rigti.(. t.o notify you- mployc;r or OSHA 
about workplace hazards, You rriay ask C X 4 . W  to kccp 
yo 11 I. ria IT) e c o  ri fi d e r i  t i a I. 
M i i ~  havc thc right to reqi..iest an OSHA inspection if you 
tic: I i eve t ha I: t ti c) r c? a I i:, i_i r i  :a fe a rid II r i  ti c : ~  It 131~ I cc) r i  cl i tic) ns i 1.1 
\/(I 11 I wc)r kplacx, Yc)!.~ (:it yoii I- r~ 1:) 1 - c ~  t~t.a t ive rm y pa r 1: ic i pate 
i ri t tic? i nspect i o ri, 
Yo1.1 can file a complaint. vvit.ti OSHA wit,tiin 30 ciays of 
disc r i r-ri i nat  io ri b y  yo II r i m p  I q w  for rria ki rig sak t y a r i d  hc?a It t-i 
complairits o r  for cxcxisitiq .. .. yo1.1r- i-i!:jti,Ls untJciti- '[.tic? OSH Act,, 
Ycjc.1 Iiave a right %o see CISHA cit.ations issued t.o your 
eiiiployer-, Your erriployer must post the cit,ations a t  or tiear 
the place of t.he alleged violation, 
Your employer m i s t  correct vvor kplace hazards by the date 
indicated 01-1 the citat.ioti atid must certify t.tiat these hazards 
have been reduced or eliiiiinat,ed, 
% x i  liave the riglit to copies of ya i r  medical records or 
records of your exposure to toxic and liar-tiiful substances 
or co I 1 d it i o i i  s, 
Yoi.ir ernpIoyei.- rriiist post this iwticc iri your workplace!. 

L.S. Departmerit of' Labor ' * Occupalional Safety and Health Aclminhtration OSHiS. 3165 



APPENDIX B 

PRO J ECT-S PECl FIC 
QUALITY ASSURANCE PROJECT PLAN 

(To be used in conjunction with the 
Master Quality Assurance Project Plan) 



Quality Assurance Project Plan 
for 

In Situ Bioremediation Pilot Study 
at 

Site 57 - Former Drum Loading Area 
Building 292 

Indian Head Division 
Naval Surface Warfare Center 

Indian Head, Maryland 

Engineering Field Activity Chesapeake 
Naval Facilities Engineering Command 

Contract Number N62467-94-D-0888 
Contract Task Order 0805 

May 2003 



030302lP 

QUALITY ASSURANCE PROJECT PLAN 
FOR 

IN SlTU BlOREMEDlATlON PILOT STUDY 

AT 

BUILDING 292 
SITE 57 - FORMER DRUM LOADING AREA 

INDIAN HEAD DIVISION 
NAVALSURFACEWARFARECENTER 

INDIAN HEAD, MARYLAND 

COMPREHENSIVE LONG-TERM 
ENVIRONMENTAL ACTION NAVY (CLEAN) CONTRACT 

Submitted to: 
Engineering Field Activity Chesapeake 

1314 Harwood Street, SE 
Washington Navy Yard, D.C. 20374-5018 

Submitted by: 
Tetra Tech NUS, Inc. 

600 Clark Avenue, Suite 3 
King of Prussia, Pennsylvania 19406-1 433 

CONTRACT NUMBER N62467-94-D-0888 
CONTRACT TASK ORDER 0805 

MAY 2003 

PREPARED UNDER DIRECTION OF: APPROVED BY: 

g / Y G + f  
KELLY A. CARPER 
QUALITY ASSURANCE MANAGER 
TETRA TECH NUS, INC. 

PITTSBURGH, PENNSYLVANIA PITTSBURGH, PENNSYLVANIA 



TABLE OF CONTENTS 

PAGE 

LIST OF ACRONYMS AND ABBREVIATIONS ........................................................................................... v 

1.0 PROJECT DESCRIPTION ............................................................................................................ 1-1 
INTRODUCTION .......................................................................................................... 1-1 1 . 1 

1 .I . 1 
1 . 1 . 2 

Overall Project Objectives ............................................................................................ 1-1 
QAPP Preparation Guidelines ...................................................................................... 1-1 

1.2 FACILITY DESCRIPTION ............................................................................................ 1-1 
1.3 PROJECT TARGET PARAMETERS AND INTENDED DATA USES ......................... 1-2 
1.3.1 Field Parameters .......................................................................................................... 1-2 
1 . 3.2 Laboratory Parameters ................................................................................................. 1-2 
1.4 DATA QUALITY OBJECTIVES .................................................................................... 1-2 
1.5 SAMPLE NETWORK DESIGN AND RATIONALE ...................................................... 1-2 
1.6 PROJECT SCHEDULE ................................................................................................ 1-3 

2.0 PROJECT ORGANIZATION ......................................................................................................... 2-1 

3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA ...................................... 3-1 
3.1 
3.1 . 1 
3.1.2 
3.1.3 
3.2 
3.2.1 
3.2.2 
3.2.3 
3.3 
3.3.1 
3.3.2 
3.3.3 
3.4 
3.4.1 
3.4.2 
3.4.3 
3.5 
3.5.1 
3.5.2 
3.5.3 
3.6 

PRECISION .................................................................................................................. 3-1 
Definition ...................................................................................................................... 3-1 

Laboratory Precision Objectives ................................................................................... 3-1 

Definition ...................................................................................................................... 3-2 

Field Precision Objectives ............................................................................................ 3-1 

ACCURACY ................................................................................................................. 3-2 

Field Accuracy Objectives ............................................................................................ 3-2 
Laboratory Accuracy Objectives ................................................................................... 3-3 
COMPLETENESS ........................................................................................................ 3-4 
Definition ...................................................................................................................... 3-4 
Field Completeness Objectives .................................................................................... 3-4 
Laboratory Completeness Objectives .......................................................................... 3-4 

Definition ...................................................................................................................... 3-5 
Measures to Ensure Representativeness of Field Data ............................................... 3-5 
Measures to Ensure Representativeness of Laboratory Data ..................................... 3-5 
COMPARABILITY ........................................................................................................ 3-5 
Definition ...................................................................................................................... 3-5 
Measures to Ensure Comparability of Field Data ......................................................... 3-5 
Measures to Ensure Comparability of Laboratory Data ............................................... 3-6 

REPRESENTATIVENESS ........................................................................................... 3-5 

LEVEL OF QUALITY CONTROL EFFORT .................................................................. 3-6 

4.0 SAMPLING PROCEDURES ......................................................................................................... 4-1 

5.0 CUSTODY PROCEDURES .......................................................................................................... 5-1 

6.0 CALIBRATION PROCEDURES AND FREQUENCY ................................................................... 6-1 

7.0 ANALYTICAL AND MEASUREMENT PROCEDURES ............................................................... 7-1 
7.2 LABORATORY ANALYTICAL AND MEASUREMENT PROCEDURES ...................... 7-1 
7.2.1 List of Project Target Compounds and Detection Limits .............................................. 7-1 
7.2.2 List of Associated Quality Control Samples ................................................................. 7-1 

030302/P (QAPP) 
... 
1 1 1  CTO 0805 



TABLE OF CONTENTS (Continued) 

SECTION 

8.0 INTERNAL QUALITY CONTROL CHECKS ................................................................................ 8-1 
8.1 FIELD QUALITY CONTROL CHECKS ........................................................................ 8-1 
8.2 LABORATORY QUALITY CONTROL CHECKS .......................................................... 8-1 

9.0 DATA REDUCTION. VALIDATION. AND REPORTING .............................................................. 9-1 

10.0 PERFORMANCE AND SYSTEM AUDITS ................................................................................. 10-1 

11 . 0 PREVENTATIVE MAINTENANCE PROCEDURES ................................................................... 11-1 

12.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION. ACCURACY. 
AND COMPLETENESS .............................................................................................................. 12-1 

13.0 CORRECTIVE ACTION .............................................................................................................. 13-1 

14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT ......................................................... 14-1 

REFERENCES .......................................................................................................................................... R-I 

TABLES 

NUMBER PAGE 

1-1 
1-2 
1-3 
1-4 
7-1 
1 1-1 

Analytical Detection Limits . Organics ........................................................................................... 1-5 
Analytical Detection Limits . lnorganics ......................................................................................... 1-6 

Summary of Organic and Inorganic Analytical Procedures ........................................................... 7-3 

Analytical Detection Limits . Miscellaneous Parameters .............................................................. 1-7 
Analytical Detection Limits . Metabolic Acids ............................................................................... 1-8 

Preventative Maintenance for Analytical Instruments ................................................................. 11-3 

030302/P (QAPP) iv CTO 0805 



LIST OF ACRONYMS AND ABBREVIATIONS 

B&R Environmental 

CLEAN 

CLP 

CTO 
DQO 

FOL 
FS 

GCIMS 
I H DIV-NSW C 

LCS 

MS/MSD 
mV 

mglL 
NTU 

PARCC 

QA 
QC 
QAPP 

RDL 

RI 
RPD 

RPM 
RSK 
% R 

SOP 

SRM 

TCL 
TOC 

TtNUS 

I.Ig/kg 
IQlL 
U. S. EPA 

voc 

Brown & Root Environmental 

Comprehensive Long-Term Environmental Action Navy 

Contract Laboratory Program 

Contract Task Order 
data quality objectives 

field operations leader 

feasibility study 
gas chromatographlmass spectrometer 

Indian Head Division, Naval Surface Warfare Center 
laboratory control sample 

matrix spike I matrix spike duplicate 

milivolts 
milligrams per liter 

nephelometric turbidity units 
precision, accuracy, representativeness, comparability, and completeness 

quality assurance 
quality control 

Quality Assurance Project Plan 
required detection limit 

remedial investigation 
relative percent difference 

remedial project manager 

Robert S. Kerr Labs 

percent recovery 
standard operating procedure 

standard reference material 

Target Compound List (EPA’s) 

total organic carbon 

Tetra Tech NUS, Inc. 

micrograms per kilogram 

micrograms per liter 

United States Environmental Protection Agency 

volatile organic compound 

030302lP V CTO 0805 



1 .O PROJECT DESCRIPTION 

1.1 INTRODUCTION 

This project-specific Quality Assurance Project Plan (QAPP) for an investigation at the Indian Head 

Division, Naval Surface Warfare Center (IHDIV-NSWC), Indian Head, Maryland, was prepared by Tetra 

Tech NUS, Inc. (TtNUS) in response to Contract Task Order (CTO) 0805 under the Comprehensive Long- 

Term Environmental Action Navy (CLEAN), Contract Number N62467-94-D-0888. 

This document is intended to be used in conjunction with the accompanying Pilot Study Work Plan 

(TtNUS, March 2003) and Master QAPP dated April 1997 and is limited to the sections and information 

specific to Site 57, Former Drum Loading Area. This document is not intended to be used by itself. 

1.1.1 Overall Project Obiectives 

The Master QAPP provides general quality assurance (QA) guidelines common to multiple site 

investigations to be conducted at the Facility. It outlines QA issues for what are expected to be the most 

common types of field efforts and analyses during remedial investigations (Rls). Specific project 

objectives are identified in the Project-Specific Work Plans. Additional QA issues are addressed in 

addenda to the Master QAPP as necessary and are to be provided as appendices to the project-specific 

work plans. 

Important companion documents to the Master QAPP and the project-specific workplan include the 

Master Plans for Rls (Master Work Plan), dated April 1997 and the Indian Head NSWC Station Standard 

Operating Procedures (SOPS) that were attached to the Master Work Plan. 

1 .I .2 QAPP Preparation Guidelines 

The project-specific QAPP and accompanying Pilot Study Work Plan has been prepared to be used in 

conjunction with the Master QAPP to fulfill the general requirements outlined in EPA Requirements for 

Quality Assurance Project Plans, EPA QNR-5 (March 2001) and Guidance for Quality Assurance Project 

Plans, EPA QA/G-5 (December 2002). 

1.2 FACILITY DESCRIPTION 

A facility description, including the location and general description, station history, land use, water 

sources and usage, population, physiography and topography, geology, soils, hydrogeology, hydrology, 

ecology, and meteorology, is provided in the Master Work Plan. 
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1.3 PROJECT TARGET PARAMETERS AND INTENDED DATA USES 

This section discusses typical field and laboratory analytical information to be generated during the course 

of the pilot study for in situ groundwater remediation at Site 57. Field parameters and intended data uses 

are discussed in Section 1.3.1. Laboratory parameters and intended data uses are discussed in 

Section 1.3.2. 

1.3.1 Field Parameters 

Field parameters will include those associated with groundwater sampling and analysis. Field 

measurements will include only those completed using simple field instrumentation. 

Field parameters, including pH, specific conductance, dissolved oxygen, and temperature, will be 

completed for all aqueous-phase samples. These measurements will typically be used to support 

monitoring well development and monitoring well sampling. Specific conductance and pH will also be 

used as general indicators of water quality. Oxidationheduction potential, ferrous iron, and hydrogen 

sulfide will also be tested in the field. 

1.3.2 Laboratory Parameters 

Laboratory parameters will include Chlorinated volatile organic compounds (VOCs), arsenic, iron, 

manganese, alkalinity, dissolved gases, anions, Total Organic Carbon (TOC), and metabolic acids. 

Tables 1-1, 1-2, 1-3, and 1-4 provide a summary of all target laboratory analytes and associated required 

detection limits (RDLs). 

Although not included in the list of chlorinated VOCs, for the purpose of this investigation, ethyl ether will 

be added to the VOC list. 

1.4 DATA QUALITY OBJECTIVES 

Data quality objectives are discussed in the Pilot Study Work Plan. 

1.5 SAMPLE NETWORK DESIGN AND RATIONALE 

Sample network design and rationale are provided in the Pilot Study Work Plan. 
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1.6 PROJECT SCHEDULE 

The project schedule has not been determined to date and will be provided as an addendum to the Pilot 

Study Work Plan. 
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TABLE 1-1 

Volatile Organic Compounds 
(SW-846 8260B) 

REQUIRED DETECTION LIMITS - ORGANICS 
INDIAN HEAD DIVISION, NAVAL SURFACE WARFARE CENTER 

INDIAN HEAD, MARYLAND 

Soil 
(I.cg/kg) 

Parameter I RDL(’) 

Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-I ,2-Dichloroethene 
cis-I ,3-Dichloropropene 
1 ,I -Dichloroethane 
1,2-Dichloroethane 

10 5 
10 5 
10 5 
10 5 
10 5 
10 5 
10 5 
10 5 
10 5 

1 , I  -Dichloroethene 10 5 
1,2-Dichloropropane 
Trans-I ,3-Dichloropropene 
Ethyl ether 
Methylene chloride 
1 , I  ,2,2-Tetrachloroethane 
1 , I  ,I -Trichloroethane 
1 ,I ,2-Trichloroethane 
Trichloroethene 
Tetrachloroethene 

10 5 
10 5 
10 5 
10 5 
10 5 
10 5 
10 5 
10 5 
10 5 

1 Required detection limit. 

Vinyl chloride 
Trans-I ,2-dichloroethene 
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TABLE 1-2 

Parameter 

REQUIRED DETECTION LIMITS - INORGANICS 
INDIAN HEAD DIVISION, NAVAL SURFACE WARFARE CENTER 

INDIAN HEAD, MARYLAND 

RDL(I) 
Aqueous 

Target Analyte List Metals (CIg/L) 
(SW-846 601 OB) 

Solid 
(Ccg/kg) 

Arsenic NA 
~~ 

I 100 
Iron I 100 I NA 
Manganese I 15 I NA 

1 RDL: Required Detection Limit. 
NA - parameter not being analyzed for this matrix. 
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TABLE 1-3 

REQUIRED DETECTION LIMITS - MISCELLANEOUS PARAMETERS 
INDIAN HEAD DIVISION, NAVAL SURFACE WARFARE CENTER 

INDIAN HEAD, MARYLAND 

Miscellaneous Parameters 

I Ethane (ua/L) (RSK SOP 147/175) 1 10 1 
.I Ethene (un/L) (RSK SOP 147/175) 1 10 1 
I Carbon Dioxide (ua/L)(RSK SOP 147/175) I 1000 I 
I Sulfate (mg/L) (EPA 300.0) 1 1 1 
I Sulfide (mg/L) (EPA 376.1) 1 1 1 
I Nitrate (mg/L) (EPA 300.0) I 0.05 I 

Nitrite (mg/L) (EPA 300.0) 
Chloride (mg/L) (EPA 300.0) 
Phosphate (mg/L) (EPA 300.0) 
TOC (mg/L) (EPA 415.1) 

Reporting Limit provided by Katahdin Analytical Services. 
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TABLE 1-4 

I Pyruvic Acid 

REQUIRED DETECTION LIMITS - METABOLIC ACIDS 
INDIAN HEAD DIVISION, NAVAL SURFACE WARFARE CENTER 

INDIAN HEAD, MARYLAND 

4.43 

RDL") 
(mg/L) 

Parameter 

Metabolic Acids 
I Acetic Acid I 0.58 1 
I Butyric Acid I 0.2 I 
I Lactic Acid I 17.1 I 
I Prorionic Acid I 0.21 I 

1 Reporting Limits Provided by Microseeps. 
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2.0 PROJECT ORGANIZATION 

The project organization for the investigation activities is project specific and is provided in the project- 

specific Work Plan in Section 1.3. Personnel expected to be involved with the RI/ Feasibility Study (FS) 

activities at a programmatic level for the foreseeable future include the Navy remedial project manager 

(RPM), the Facility point of contact, and the current contractor's program manager and quality manager, 

as follows: 

Jeffrey W. Morris (Code C21 EC) 
Department of the Navy 
Engineering Field Activity Chesapeake 
131 4 Harwood Street NE 
Washington Navy Yard, DC 20374-501 8 
(202) 685-3279 
(202) 433-61 93 (FAX) 

Mr. Shawn Jorgensen, Code 044SJ 
Indian Head Division 
Naval Surface Warfare Center 
Building D-327, 101 Strauss Avenue 
Indian Head, MD 20640-5035 
(301) 744-2263 
(301 ) 744-41 80 (FAX) 

Mr. John Trepanowski 
Program Manager 
Tetra Tech NUS, Inc. 
600 Clark Avenue, Suite 3 
King of Prussia, PA 19406-1 433 
(61 0) 491 -9688 
(61 0) 971 -0924 (FAX) 

Ms. Kelly Carper 
Quality Assurance Manager 
Tetra Tech NUS, Inc. 
661 Andersen Drive 
Pittsburgh, PA 15220 
(41 2) 921 -7273 
(41 2) 921 -4040 (FAX) 
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

The overall QA objective for this project is to develop and implement procedures for field sampling, chain- 

of-custody, laboratory analysis, and reporting that will provide results which will indicate that enhanced 

bioremediation is, or is not, a viable remedial technology for Site 57. Specific procedures for sampling, 

chain of custody, laboratory instrument calibration, laboratory analysis, reporting of data, internal quality 

control, audits, preventive maintenance of field equipment, and corrective action are described in other 

sections of the Master QAPP. 

The PARCC parameters (precision, accuracy, representativeness, comparability, and completeness) are 

qualitative and/or quantitative statements regarding the quality characteristics of the data used to support 

project objectives and ultimately, environmental decisions. These parameters are discussed in the 

remainder of this section. Specific routine procedures used to assess the quantitative parameters 

(precision, accuracy, and completeness) are provided in Section 12.0 of the Master QAPP. 

3.1 PRECISION 

3.1 .I Definition 

Precision is a measure of the amount of variability and bias inherent in a data set. Precision describes the 

reproducibility of measurements of the same parameter for samples under similar conditions. The 
equation for determining precision is provided in Section 12.2 of the Master QAPP. 

3.1.2 Field Precision Obiectives 

Field duplicate precision monitors the consistency with which environmental samples were obtained and 

analyzed. Field duplicate results for solid matrix samples are considered to be precise if the relative 

percent difference (RPD) is less than or equal to 50 percent. Field duplicate results for aqueous matrix 

samples are considered to be precise if the RPD is less than or equal to 30 percent. Field precision is 

assessed through the collection and measurement of field duplicates at a rate of 1 duplicate per 10 

environmental samples or one duplicate per sampling day per matrix, whichever is greater. 

3.1.3 Laboratory Precision Obiectives 

Laboratory precision Quality Control samples are analyzed at a frequency of 5 percent (i.e., one quality 

control sample per 20 environmental samples). Laboratory precision is measured via comparison of 

calculated Relative Percent Difference (RPD) values and Precision Control Limits specified in the 

analytical method or by the laboratory's QNQuality Control (QC) Program. 
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The following analyses will be completed for environmental samples collected during the Site 57 Pilot 

Study at NSWC Indian Head: 

Chlorinated volatile organic compounds and ethyl ether analyses via SW-846 8260B 

Arsenic, iron (total and dissolved), and manganese (total and dissolved) analysis via SW-846 601 OB 

Alkalinity via EPA Method 31 0.1 

Dissolved gases via RSK SOP-1 47/175 

Anions via EPA Method 300.0 

Sulfide via EPA Method 376.1 

Metabolic acids via the Laboratory SOP 

TOC via EPA Method 41 5.1 

Precision for chlorinated VOCs organic analysis will be measured via the RPDs for matrix spike/matrix 

spike duplicate (MS/MSD) samples. Precision for arsenic, iron, and manganese inorganic analysis will be 

measured via RPDs for laboratory duplicates. RPDs should be statistically derived at the analytical 

laboratory. These limits will be provided in each analytical data package. Precision for anions, metabolic 

acids, TOC, alkalinity, and dissolved gases will be measured via the RPDs for MS/MSD or laboratory 

control/laboratory control duplicate samples. RPDs should be statistically derived at the analytical 

laboratory. These limits will be provided in each analytical data package. 

3.2 ACCURACY 

3.2.1 Definition 

Accuracy is the degree of agreement between two results which are observed value and an accepted 

reference value. The equation for determining accuracy is provided in Section 12.1 of the Master QAPP. 

3.2.2 Field Accuracv Obiectives 

Accuracy in the field is assessed through the use of field, equipment, and trip blanks and is ensured 

through the adherence to all sample handling, preservation and holding times. Accuracy and precision 

requirements for field measurements (e.g., pH) are ensured through use of the manufacturers standard 

operating instructions. 
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3.2.3 Laboratorv Accuracy Obiectives 

Accuracy in the laboratory is measured through the comparison of a spiked sample result against a known 

or calculated value expressed as a percent recovery (%R). Percent recoveries are derived from the 

analysis of known amounts of compounds spiked into deionized water (i.e., laboratory control sample 

analysis), or into actual samples (i.e., surrogate or matrix spike analysis). These analyses measure the 

accuracy of laboratory operations as affected by matrix. Laboratory control sample and/or matrix spike 

analyses are performed with a frequency of one per twenty associated samples of like matrix. Surrogate 

spike analysis is performed for all organic analyses. Laboratory accuracy is assessed via comparison of 

calculated %R values with Accuracy Control Limits specified in the analytical method or by the contracted 

laboratory's QNQC Program. 

The following analyses will be completed for environmental samples collected during the Site 57 Pilot 

Study at NSWC Indian Head: 

Chlorinated volatile organic compounds and ethyl ether analyses via SW-846 8260B 

Arsenic, iron (total and dissolved), and manganese (total and dissolved) analysis via SW-846 6010B 

Alkalinity via EPA Method 31 0.1 

Dissolved gases via RSK SOP-1 47/175 

Anions via EPA Method 300.0 

Sulfide via EPA method 376.1 

Metabolic acids via the Laboratory SOP 

TOC via EPA Method 41 5.1 

Accuracy for chlorinated VOCs analyses will be measured via the percent recoveries for surrogate spikes 

and matrix spike/matrix spike duplicates. Accuracy for arsenic, manganese, and iron analysis will be 

measured via percent recoveries for matrix spikes and laboratory control samples. Quality control limits 

for matrix and surrogate spike recoveries are statistically derived by the analytical laboratory and will be 

provided in each analytical data package. Accuracy for anions, metabolic acids, TOC, alkalinity, and 

dissolved gases will be measured via percent recoveries for MS or laboratory control samples. RPDs 

should be statistically derived at the analytical laboratory. These limits will be provided in each analytical 

data package. Quality control limits for matrix and surrogate spike recoveries are statistically derived by 

the analytical laboratory and will be provided in each analytical data package. 
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3.3 COMPLETENESS 

3.3.1 Definition 

Completeness is a measure of the amount of usable, valid, analytical data obtained, compared to the 

amount expected to be obtained. Completeness is typically expressed as a percentage. 

The ideal objective for completeness is 100 percent (i.e., every sample planned to be collected is 

' collected; every sample submitted for analysis yields valid data). However, samples can be rendered 

unusable during shipping or preparation (e.g., bottles broken or extracts accidentally destroyed); errors 

can be introduced during analysis (e.g., loss of instrument sensitivity, introduction of ambient laboratory 

contamination), or strong matrix effects can become apparent (e.g., extremely low matrix spike recovery). 

These instances result in data that do not meet QC criteria. Based on these considerations, 95 percent is 

considered an acceptable target for the data completeness objective. If critical data points are lost, 
resampling and/or reanalysis may be required. 

One hundred percent of the data for the Pilot Study activities shall be validated in a limited fashion. The 

validation will be formulated to address only gross non-compliances resulting in the rejection of data and 

the elimination of false positives in accordance with the U.S. EPA National Functional Guidelines for 

Organic and Inorganic Data Review unless dictated otherwise by Project-Specific Data Quality Objectives 

(DQOs). Data rejected as a result of the validation process will be treated as incomplete data. 

3.3.2 Field Completeness Obiectives 

Field completeness is a measure of the amount of valid field measurements obtained from all the field 

measurements taken in the project. The equation for completeness is presented in Section 12.3 of the 

Master QAPP. Field data completeness for the NSWC Indian Head Site 57 Pilot Study activities is 

expected to be 100 percent. 

3.3.3 Laboratorv Completeness Obiectives 

Laboratory completeness is a measure of the amount of valid laboratory measurements obtained from all 

the laboratory measurements made in support of a given project. The equation for completeness is 

presented in Section 12.3 of the Master QAPP. Laboratory completeness for the NSWC Indian Head Site 

57 Pilot Study activities is expected to be at least 95 percent. 
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3.4 REPRESENTATIVENESS 

3.4.1 Definition 

Representativeness is an expression of the degree to which the data accurately and precisely depict the 
actual characteristics of a population or environmental condition existing at an individual sampling point. 

Use of standardized sampling, handling, analytical, and reporting procedures ensures that the final data 
accurately represent actual site conditions. 

3.4.2 Measures to Ensure Representativeness of Field Data 

Representativeness is dependent upon the proper design of the sampling program and will be satisfied by 
ensuring that the Pilot Study Work Plan is followed and that the sampling techniques detailed are used. 

3.4.3 Measures to Ensure Representativeness of Laboratorv Data 

Representativeness in the laboratory is ensured by using the proper analytical procedures, meeting 

sample holding times, and analysis of field duplicate samples. 

3.5 COMPARABILITY 

3.5.1 Definition 

Comparability is defined as the confidence with which one data set can be compared to another (e.g., 
between sampling points; between sampling events). Comparability is achieved by using standardized 
sampling and analysis methods, and data reporting formats (including use of consistent units of measure 

and reporting of solid matrix sample results on a dry-weight basis). Additionally, consideration is given to 

seasonal conditions and other environmental variations that could exist to influence data results. 

3.5.2 Measures to Ensure Comparabilitv of Field Data 

Comparability is dependent upon the proper design of the sampling program and will be satisfied by 

ensuring that the Pilot Study Work Plan is followed and that proper sampling techniques are used. It is 
also dependent on recording field measurements using the correct units.. The units used for the Pilot 

Study field measurements are as follows: 

0 

0 

0 

pH is measured to the nearest 0.1 standard pH unit. 

Specific conductance is measured in pmhos (the inverse of the ohm) 

Temperature is measured in degrees Celsius. 
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0 

0 

0 

0 

Turbidity is measured in nephelometric turbidity units (NTU). 

Dissolved oxygen is measured in mg/L. 

Oxidation Reduction Potential is measured in millivolts (mv). 

Ferrous Iron is measured in mg/L. 

Hydrogen Sulfide is measured in mg/L. 

3.5.3 Measures to Ensure Comparabilitv of Laboratorv Data 

Analytical data will be comparable when similar sampling and analytical methods are used and 

documented. Results will be reported in units that ensure comparability with previous data and with 

current state and federal standards and guidelines. Chlorinated VOCs will be reported in pg/L for aqueous 

samples and pg/kg for solid samples. Arsenic, iron, and manganese will be reported as pg/L for aqueous 

samples and mg/kg for solid samples. Dissolved gases and metabolic acids will be reported as pg/L for 

aqueous samples. TOC, alkalinity, and anions will be reported as mg/L for aqueous samples. 

Detection/reporting limits are discussed in Section 1 of this project-specific QAPP. 

3.6 LEVEL OF QUALITY CONTROL EFFORT 

Trip blank, equipment blank, field blank, method blank, duplicate, standard reference materials (SRM), 
and matrix spike samples will be analyzed to assess the quality of the data resulting from the field 

sampling and analytical programs. In addition, duplicate field measurements will be completed for 

oxidation reduction potential, ferrous iron, hydrogen sulfide, temperature, dissolved oxygen, pH, specific 

conductance, and turbidity, as applicable. 

External QC samples (i.e., field quality control samples) consist of field duplicates, field blanks, trip blanks, 

and equipment (rinsate) blanks. Each of these types of field quality control samples undergo the same 

preservation, analysis, and reporting procedures as the related environmental samples. Each type of field 

quality control sample is discussed below. 

Field duplicates are either two samples collected independently at a sampling location (e.g., surface 

water), or a single sample homogenized and split into two portions. Where VOCs are to be analyzed, the 

VOC sample aliquots are containerized first to avoid loss of constituents, then the remaining sample 

matrix is homogenized. Field duplicates are collected and analyzed for chemical constituents to measure 

the precision of the sampling and analysis methods employed. The general level of the QC effort will be 

one field duplicate for every 10 or fewer investigative samples or one duplicate per matrix per sampling 

day, whichever is greater. 
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Trip blanks and field blanks (ambient condition blanks), consisting of distilled water, will be submitted to 

the laboratories to provide the means to assess the quality of the data resulting from the field sampling 

program. Field blank samples are analyzed to check for background contamination at the facility (e.g., 
vapors or exhaust fumes) which may cause sample contamination. Field blanks will be collected based 

on conditions at the time of sampling at the discretion of the Field Operations Leader (FOL), with a 
minimum of one field blank being collected per individual contiguous area of potential concern. Trip 

blanks pertain to VOCs only. Trip blanks are used to assess the potential for contamination of VOCs 

resulting from contaminant migration into sample bottledjars during sample shipment and storage. Trip 
blanks are prepared by the laboratory prior to the sampling event, shipped to the site with the sample 
containers, and kept with the investigative samples throughout the sampling event. They are then 

packaged for shipment with other VOC samples and sent for analysis. There should be one trip blank 
included in each sample shipping container that contains VOCs. At no time after trip blank preparation 
are the trip blank sample containers opened before they reach the laboratory. 

Equipment (rinsate) blanks are obtained under representative field conditions by collecting the rinse water 
generated by running analyte-free water through sample collection equipment after decontamination and 

prior to use. One rinsate blank will be collected per each type of sampling equipment used (i.e., bailer, 
split-spoon sampler, hand tools, etc.) per day that sampling is conducted at a minimum frequency of 
10 percent. A sampling event is matrix specific, therefore an equipment blank must be collected for each 

matrix sampled. If pre-cleaned, dedicated, or disposable sampling equipment is used, one rinsate blank 
must be collected as a "batch blank." Rinsate blanks are analyzed for the same chemical constituents as 

the associated environmental samples. 

Method blank samples are generated within the laboratory and used to assess contamination resulting 

from laboratory procedures. Laboratory duplicate samples are analyzed for inorganic parameters to check 
for sampling and analytical reproducibility. Matrix spikes provide information about the effect of the 
sample matrix on the digestion and measurement methodology. All matrix spikes for organic analyses are 

performed in duplicate and are hereinafter referred to as MS/MSD samples. One matrix spike/matrix 
spike duplicate will be analyzed for every 20 or fewer investigative samples. 

MS/MSD samples are investigative samples. Soil MS/MSD samples require no extra volume for VOCs or 

extractable organics. However, aqueous MS/MSD samples must be collected at triple the volume for 
VOCs and double the volume for extractable organics. One MS/MSD sample will be collected/designated 
for every 20 or fewer investigative samples per sample matrix (i.e. groundwater, soil). 

The level of QC effort for testing of chlorinated volatile organics plus ethyl ether will conform to the 

SW-846 Method 8260B. The level of QC effort for testing of arsenic, iron, and manganese will conform to 

the SW-846 Method 6010B. The level of QC effort for testing dissolved gases will conform to the RSK 
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SOP-1 47/175. The level of QC effort for testing anions will conform to the EPA Method 300.0. The level 

of QC effort for testing TOC will conform to the EPA Method 415.1. The level of QC effort for testing 
alkalinity will conform to the EPA Method 310.1. The level of QC effort for testing metabolic acids will 

conform to the laboratory SOP. 
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4.0 SAMPLING PROCEDURES 

Field sampling procedures for NSWC Indian Head Remedial Investigation activities are discussed in detail 

in the Station SOPS deliverable. Specific sampling information contained in the Master SOP Deliverable 

and to be provided in Project-Specific Work Plans is as follows: 

0 

Field sampling by matrix 

Field quality control sample collection/preparation procedures 

Sample containers, preservatives, and volume requirements 

Decontamination procedures 

Sample packaging and shipping procedures 

Mobilization/demobilization 

Monitoring well installation 

Monitoring well development 

Groundwater sampling 

Water level measurements 

Soil sampling procedures 

Surveying 

Aquifer testing 

Waste handling 

Quality control sample procedures 

Field measurements/screening 

Preventive maintenance procedures/schedule 

Sample disposal 
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5.0 CUSTODY PROCEDURES 

Refer to Section 5.0 of the Master QAPP (B&R Environmental, 1997). 
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6.0 CALIBRATION PROCEDURES AND FREQUENCY 

Calibrations for the laboratory analyses detailed in the accompanying Pilot Study Work Plan will be 
performed in accordance with laboratory standard operating procedures. Calibration for the field 

parameters will be performed according to manufacturers instructions. 
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7.0 ANALYTICAL AND MEASUREMENT PROCEDURES 

Refer to Section 7.0 and 7.1 of the Master QAPP (B&R Environmental, 1997). 

7.2 LABORATORY ANALYTICAL AND MEASUREMENT PROCEDURES 

Chlorinated volatile organics and arsenic, iron, and manganese will be analyzed in accordance with the 

SW-846 analytical procedures set forth in the U.S. EPA SW-846 Methods 82608 and 601 OB, respectively. 

Anions, TOC, and alkalinity will be analyzed in accordance with the analytical procedures set forth in the 

U.S. EPA Methods 300.0, 415.1, and 310.1, respectively. Dissolved gases will be analyzed in accordance 

with the analytical procedures set forth in the RSK SOP-I47/175. Metabolic acids will be analyzed in 

accordance with the laboratory’s SOP. 

7.2.1 List of Project Tarqet Compounds and Detection Limits 

Table 7-1 provides a summary of the analytical methods for the anticipated activities. A complete list of 

the target compounds/analytes and Required Quantitation and Detection Limits is provided in Section 1 of 

the Project-specific QAPP. Data generated through use of SW-846 protocols will be reported to the RDL 

for organics and inorganics analysis. All solid sample results will be reported on a dry-weight basis. 

Quantitation and detection limits will also be adjusted, as necessary, based on dilutions and sample 

volume. 

7.2.2 List of Associated Qualitv Control Samples 

In addition to the field quality control samples (duplicates, trip blanks, rinsate blanks, etc.) discussed in 

Section 3.0 of the Master Quality Assurance Project Plan, laboratory quality control samples including 

matrix spike/matrix spike duplicate samples, method blanks, preparation blanks, etc. will be analyzed as 

required by the SW-846 methods. Laboratory Quality Control samples are discussed in additional detail in 

Section 8.0 of the Master QAPP. 
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TABLE 7-1 

Alkalinity 
TOC 
Anions 
Sulfide 
Dissolved gases 
Metabolic acids 

SUMMARY OF ORGANIC AND INORGANIC ANALYTICAL PROCEDURES 
SOLID AND AQUEOUS MATRICES 

INDIAN HEAD DIVISION, NAVAL SURFACE WARFARE CENTER 
INDIAN HEAD, MARYLAND 

EPA 31 0.1 (2) 
EPA 41 5.1 (*) 
EPA 300.0(3) 
EPA 376.1 (*) 
RSK SOP 147/1 75(4) 
Laboratorv SOP 

Analytical Parameter I Analytical Method I 
Chlorinated Volatile Organics I SW-846 8260B(’) I 
Arsenic, iron, and manganese I SW-846 601OB(’) I 

1 

2 
3 

4 

U.S. EPA (U.S. Environmental Protection Agency), 1994. Test Methods for Evaluatinq Solid Waste 
PhvsicaVChemical Methods (SW-846). Third Edition, Final Update IIA. 
U.S. EPA (600/4-79-020) Methods for Chemical Analysis of Water and Wastes. Revised March 1983. 
U.S. EPA (600/R-93-100) Methods for the Determination of Inorganic Substances in Environmental 
Samples. August 1993. 
RSK SOP-I 47/175, (U.S.) Robert S. Kerr Environmental Research Lab, Ada, OK. 
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8.0 INTERNAL QUALITY CONTROL CHECKS 

Field-related Quality Control checks were discussed in Section 3.0 of the Master Quality Assurance 

Project Plan and in the Master Work Plan. This section provides additional information regarding internal 

quality control checks for the field and the laboratory. 

8.1 FIELD QUALITY CONTROL CHECKS 

Quality Control procedures for pH, specific conductance, temperature, ferrous iron, hydrogen sulfide, and 

turbidity will include calibrating the instruments as described in Section 6.0 of the Master QAPP and in the 

Indian Head Master Standard Operating Procedures. Assessment of field sampling precision and bias will 

be made by collection of field duplicates and equipment blanks for laboratory analysis. Collection of the 

Field Quality Control samples will be in accordance with the procedures provided in the Master Work Plan 

at the frequency discussed in Section 3.0 of this QAPP. 

8.2 LABORATORY QUALITY CONTROL CHECKS 

Subcontract laboratories will have a Quality Control program that ensures the reliability and validity of the 

analyses performed at the laboratory. All analytical procedures are typically documented in writing as 

SOPs. Laboratory SOPs for any and all analyses will be provided in either Addenda to the QAPP or under 

separate cover contingent upon the logistics of the laboratory procurement process. 

Internal quality control procedures for SW-846 analyses (volatile, arsenic, iron, and manganese) are 

discussed in SW-846 Methods 8000, 8260, 6000, and 601 OB. Internal quality control procedures for EPA 

analyses (anions, alkalinity, and TOC) are discussed in EPA Methods 300.0, 31 0.1, and 41 5.1. Internal 

quality control procedures for dissolved gases are discussed in RSK SOP-1 47-1 75. Internal quality 

control procedures for metabolic acids are discussed in the laboratory SOP. Several internal laboratory 

Quality Control checks are briefly discussed in the remainder of this section. 

Laboratory method blanks are prepared and analyzed in accordance with the analytical method 

employed to determine whether contaminants originating from laboratory sources have been introduced 

and have affected environmental sample analyses. A method blank generally consists of an aliquot of 

analyte-free water (or purified sodium sulfate for soil/sediment samples) that is subjected to the same 

preparation and analysis procedures as the environmental samples undergoing analysis. If method blank 

contamination is found to exist, corrective actions indicated in the SW-846 Methods or laboratory SOPs 

must be followed. Under no circumstances are laboratory method blank contaminant values subtracted 

from environmental sample analysis results. 
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Matrix spike analysis for organic fraction analyses is performed in duplicate as a measure of laboratory 

precision. For inorganic analyses, one laboratory duplicate analysis is likewise performed for every 20 

environmental sample analyses of like matrix. With the exception of VOC MSD analyses, laboratory 

duplicates are prepared by thoroughly mixing and splitting a sample aliquot into two portions and analyzing 
each portion following the same analytical procedures that are used for the environmental sample 

analyses. For VOC MSD analyses, a second sample aliquot is used for analysis in order to avoid VOC 

constituent loss through the homogenization process. The field crew provides extra volumes of sample 
matrices designated for laboratory quality control analyses, as required. Control limits for laboratory 
duplicate analyses are established statistically by the laboratory in accordance with method-specific 
procedures and general protocols outlined in the laboratory SOPs for non-CLP analyses. The laboratory 
SOPs and SW-846 Methods define under what circumstances corrective actions are warranted and how 
they must be performed when required. 

Surrogates are organic compounds (typically brominated, fluorinated, or isotopically labeled), which are 

similar in nature to the compounds of concern, and which are not likely to be present in environmental 
media. Surrogates are spiked into each sample, standard, and method blank prior to analysis, and are 
used only in organic chromatographic analysis procedures as a check of method effectiveness. Surrogate 
recoveries are evaluated against laboratory-derived statistical control limits. 

Laboratory control samples (LCS) serve to monitor the overall performance of each step during the 

analysis, including the sample preparation. Laboratory control sample analysis will be performed for 
arsenic and VOC analyses. Aqueous LCS results must fall within the control limits statistically established 
by the laboratory. Solid LCS results must fall within the control limits established by EPA-EMSULV, where 

applicable, or the supplier of the LCS standard. Aqueous and solid Laboratory Control Samples shall be 
analyzed utilizing the same sample preparations, analytical methods and QA/QC procedures as employed 
for the samples. 

Internal standard performance criteria ensure that gas chromatograph/mass spectrometer (GC/MS) 

analysis sensitivity and response are stable during every analytical run. Internal standard area counts for 
samples and blanks must not vary by more than a factor of two (-50% to +loo%) from the associated 

12-hour calibration standard. The retention time of the internal standards in samples and blanks must not 

vary by more than 230 seconds from the retention time of the associated 12-hour calibration standard. 

Additional internal laboratory Quality Control checks include mass tuning for GC/MS analysis. 
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING 

Refer to Section 9 of the Master QAPP (B&R Environmental, 1997). 
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10.0 PERFORMANCE AND SYSTEM AUDITS 

Refer to Section 10 of the Master QAPP (B&R Environmental, 1997). 
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11 .O PREVENTIVE MAINTENANCE PROCEDURES 

Refer to Section 11 of the Master QAPP (B&R Environmental, 1997) with the exception of Table 11 -1 
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TABLE 11-1 

Instrument 

Ion 
Chromatograph 

TOC Analyzer 

Alkalinity 

PREVENTIVE MAINTENANCE FOR ANALYTICAL INSTRUMENTS 
INDIAN HEAD DIVISION, NAVAL SURFACE WARFARE CENTER 

INDIAN HEAD, MARYLAND 

Preventive Maintenance 

Replace pump seals. 

Lubricate analytical pump motor. 

Check chromatography module and all gas lines for leaks. 

Clean conductivity detector cell electrodes, check cell 
calibration. 

Replace bed supports, clean columns, clean membrane 
suppressor, replace autosampler pipette tip. 
Replace pump tubing. 

Change other tubing, change furnace tubes, change LiOH tube, 
change tin trap, adjust optical balance, change septum, change 
permeation dryer tubing. 

Change IR filter screen, change gas tubing. 
N/A (titrimetric analysis) 

Maintenance 
Freauencv 

Annually. 

Semi-annually. 

Every run. 

Monthly. 

As needed. 

Each run. 

As needed. 

Check monthly. 
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12.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS 
DATA PRECISION, ACCURACY, AND COMPLETENESS 

Refer to Section 12 of the Master QAPP (B&R Environmental, 1997). 
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13.0 CORRECTIVE ACTION 

Refer to Section 13 of the Master QAPP (B&R Environmental, 1997). 
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Refer to Section 14 of the Master QAPP (B&R Environmental, 1997). 
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U.S. Navy Closed, Transferred, and Transferring Range and Other Sites 
Questionnaire

 
I. Installation Information
 

A. Installation Name: IHDIVNAVSURFWARCEN 
FFID Number: MD3170024109 
UIC Number: N00174 

B. Nearest Installation City: Indian Head County: Charles State: MD
C. Regional Command: 
D. Major Claimant: Commander, Naval Sea Systems Command
E. Point of contact (POC) for completing the questionnaire:

Name: Elaine Magdinec
Organization: Environmental Office
Address: IHDIVNAVSURFWARCEN
Address: 101 STRAUSS AVE. CODE 044EM
City: INDIAN HEAD
State: MD
Phone: (301) 744-2264
E-mail: magdinecea@ih.navy.mil

 
II. Known CTT Range Areas and Other Sites
 

A. Does or did the installation ever have a CTT military range or other site (not located on an 
operational range) where MEC or munitions constituents are known or suspected to be present?

 Yes 
 No 

nmlkji

nmlkj

B. If yes, identify each range/site by the name and status below (refer to range definitions).
 

Table II-1 - Range/Site Status1

No. Range/Site Name2
Range/Site Status (select one)

Navy ID3
Closed Transferred Transferring Other

1 Caffee Road Thermal Treatment Point  nmlkj  nmlkj  nmlkj  nmlkji N0017402 

2 Safety Thermal Treatment Point  nmlkj  nmlkj  nmlkj  nmlkji N0017403 

3 Small Arms Range (Pistol Range)  nmlkji  nmlkj  nmlkj  nmlkj N0017406 

4 Area 8  nmlkji  nmlkj  nmlkj  nmlkj N0017408 

5 Improvised Explosive Device (IED) Practical 
Training Area  nmlkji  nmlkj  nmlkj  nmlkj N0017409 

6 Inert Ordnance Devices (IOD) Site  nmlkji  nmlkj  nmlkj  nmlkj N0017410 

7 Air Blast Pond  nmlkji  nmlkj  nmlkj  nmlkj N0017411 
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8 Old Demolition Range  nmlkji  nmlkj  nmlkj  nmlkj N0017412 

9 Marine Rifle Range  nmlkji  nmlkj  nmlkj  nmlkj  

10 Test Area 1  nmlkji  nmlkj  nmlkj  nmlkj  

11 Test Area 2  nmlkj  nmlkj  nmlkj  nmlkji  

12 Stump Neck Impact Area  nmlkji  nmlkj  nmlkj  nmlkj  

13 The Valley  nmlkji  nmlkj  nmlkj  nmlkj  

14 Water Impact Areas  nmlkji  nmlkj  nmlkj  nmlkj  

15 Igniter Area  nmlkj  nmlkj  nmlkj  nmlkji  

16 Battle Range Firing  nmlkji  nmlkj  nmlkj  nmlkj  

17 Former Pinkwater Treatment Facility  nmlkj  nmlkj  nmlkj  nmlkji  

18 Torpedo Burial Site  nmlkj  nmlkj  nmlkj  nmlkji  

19 Single Base Propellant Grains Spill Area  nmlkj  nmlkj  nmlkj  nmlkji  

20 Causeway  nmlkj  nmlkj  nmlkj  nmlkji  

21 NG Slums Burning Ground  nmlkj  nmlkj  nmlkj  nmlkji  

22 Original Burning Ground  nmlkj  nmlkj  nmlkj  nmlkji  

23 Torpedo Casing Disposal Area  nmlkj  nmlkj  nmlkj  nmlkji  

24 Old Skeet and Trap Range  nmlkji  nmlkj  nmlkj  nmlkj  

25 Rum Point Skeet Range  nmlkji  nmlkj  nmlkj  nmlkj  

26 FDR Skeet Range  nmlkji  nmlkj  nmlkj  nmlkj  
1Range status/classification should be determined by existing property records and/or, in the case of closed 
ranges, by the range operations community.
2The purpose of this questionnaire is to identify individual ranges and sites.
3CNO will populate the Navy ID column to correlate the questionnaire data with previously submitted 
information.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: Caffee Road Thermal Treatment Point 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: OTHER
3. Range/Site Point of Contact: 
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a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number:  
b. NORM Site Name: 

nmlkj

nmlkji

5. Range/Site Classification (check all that apply): 
gfedc Disposal

gfedc Emergency Destruction

gfedcb Open Burn/Open Detonation (OB/OD)

gfedcb Other: Decontamination of minutely explosive contaminated metal and
6. Range/Site Type (check all that apply): 

gfedcb Land

gfedc Water

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 2.0 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 2.0 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
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     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other GIS layers 

gfedcb

gfedcb

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types of 
ordnance and/or potential UXO exist or were used at the range or other site? (Please indicate 
the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedcb Bulk Propellant (solid or liquid) nmlkji nmlkj nmlkj nmlkj
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gfedcb Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkji nmlkj nmlkj nmlkj

gfedcb Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkji nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedcb CADs/PADs nmlkji nmlkj nmlkj nmlkj

gfedcb Primers, Detonators, Fuzes, Squibs nmlkji nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedcb Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkji nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedcb Other: Metal and combustibles minutely 
contaminated with explosives nmlkj nmlkj nmlkj nmlkji

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

13.
Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj
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 Rolling w/gorges or gullies 
 Water Range 

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.25 

nmlkji

nmlkj

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list:  
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkji
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20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

nmlkj

nmlkji

nmlkj

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: 

gfedc

gfedc

gfedc

gfedc

gfedcb

gfedc

gfedc

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkji nmlkj nmlkj nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj
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What is the RAC?   I   II   III   IV  V  nmlkji nmlkj nmlkj nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other Vehicle 
 Other: barricade, siren, The guard at gate and patrols by security officer are controls 

for the entire restricted area. 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26.
For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc
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     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27. Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control of 
the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Caffee Road Thermal Treatment Point
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 4: The site is not in the IR program but the landfill underneath is an IR site and will 
be capped. 
Part II-C Question 19: Caffee Road Thermal Treatment Point was included in the original RCRA 
Subpart X permit application in 1988 for open burning explosive hazardous waste. 
Part II-C Question 3: Caffee Road Thermal Treatment Point was used to thermally decontaminate 
items that were minutely contaminated with any propellant, explosives or pyrotechnics. This site was 
added to this inventory because the operations have ceased and have been relocated to another 
location. Operations will not be able to reopen in the future because a landfill exists underneath the 
site. The landfill is an IR site and will be capped. 
Part II-C Question 10: Contamination from military munitions should be in minute amounts. No full up 
rounds were treated here.

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM
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Site Name Caffee Road Thermal Treatment Point Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE

Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 6
 
What evidence do you have regarding conventional unexploded ordnance?
Operating procedures document the use of initiating devices.
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B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 4
 
What evidence do you have regarding pyrotechnics?
MTV contaminated items were sent to CRTTP
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury 
Azide, Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, 
Black Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 10
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 6
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 26
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
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HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 5
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1

Page 12 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



0 0
Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
residential, industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 24
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(maximum of 30)
Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.
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C. Detailed Range/Site Information
 

1. Range/Site Name: Safety Thermal Treatment Point 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: OTHER
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number:  
b. NORM Site Name: 

nmlkj

nmlkji

5. Range/Site Classification (check all that apply): 
gfedc Disposal

gfedc Emergency Destruction

gfedcb Open Burn/Open Detonation (OB/OD)

gfedcb Other: Testing
6. Range/Site Type (check all that apply): 

gfedcb Land

gfedc Water

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 1.3 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 1.3 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 0.0 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9.
Is a range/site map available? 
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 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other GIS layers 

gfedcb

gfedcb

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types 
of ordnance and/or potential UXO exist or were used at the range or other site? (Please 
indicate the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedcb Projectiles nmlkj nmlkj nmlkj nmlkji

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj
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gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedcb Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkji

gfedcb Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkji

gfedcb Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkji

gfedcb Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedcb CADs/PADs nmlkj nmlkj nmlkj nmlkji

gfedcb Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkji

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedcb Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkji

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedcb Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkji

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12.
If the range or site is located in water, please check the appropriate depth (select all that apply):

 1-10 ft 
 10-30 ft 

gfedc

gfedc
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 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.25 

nmlkji

nmlkj

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list:  
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes nmlkj
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 No 
 Unknown 

nmlkji

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkji

20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

nmlkji

nmlkj

nmlkj

gfedcb

gfedcb

gfedcb

gfedc

gfedcb

gfedcb

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkji

nmlkj

nmlkj

nmlkji

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc
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 Other: See comments gfedcb

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkji nmlkj nmlkj nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkji nmlkj nmlkj nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle 
 Other: The signs, guard at gate, fence and security patrols are for the facility's 

restricted area. 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26.
For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 

gfedc

gfedc

gfedc

gfedc
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     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27. Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control 
of the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Safety Thermal Treatment Point
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 19: The site was on the original RCRA Subpart X permit application sent to EPA 
in 1988. The permit was never issued. 
Part II-C Question 21: STTP became inactive in 1988. Since it was included in our Subpart X permit 
application, it was being closed under RCRA. A characterization study was done in 1995. A 
Closure/Post Closure Plan was drafted but not submitted to EPA because we suspected that some 
contamination may have resulted from nearby testing operations as shown in the characterization 
study. The STTP was included in the IR program as SWMU 20 and is an area of concern. 

Part II-C Question 3: The Safety Thermal Treatment Point (STTP) was used to thermally treat 
explosives and propellants generated from research and testing operations. Explosive safety testing 
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was also conducted. The STTP was included in the RCRA Subpart X Permit application submitted in 
1988 but the STTP was shut down soon thereafter and the permit was never issued. Closure of the 
STTP was initiated but during the characterization and investigation, we discovered that the high 
lead levels near the site was caused by testing operations not covered in the Subpart X permit. To 
ensure adequate clean up of the entire area, the site was included in the IR program and the 
cleanup handled under CERCLA not RCRA. The STTP is sometimes referred to as the Safety Burn 
Point. 

Part II-C Question 10: This area should only have residues from military munitions. No full up rounds 
should be on the site.

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Safety Thermal Treatment Point Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE
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Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 10
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 4
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury 
Azide, Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, 
Black Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 10
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 6
 
What evidence do you have regarding bulk propellants?
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E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 30
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 5
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
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0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
residential, industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
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Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 24

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
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RAC
RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: Small Arms Range (Pistol Range) 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: CLOSED
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number:  
b. NORM Site Name: 

nmlkj

nmlkji

5. Range/Site Classification (check all that apply): 
gfedc Testing

gfedc Training

gfedcb Small Arms Only (.50 cal and under)

gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedc Air-to-Air

gfedc Air-to-Water
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gfedc Air-to-Land

gfedc Land-to-Air

gfedcb Land-to-Land

gfedc Land-to-Water

gfedc Water-to-Air

gfedc Water-to-Land

gfedc Water-to-Water

gfedc Unknown

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 1.0 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 1.0 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other layers of information 

gfedcb

gfedcb

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types 
of ordnance and/or potential UXO exist or were used at the range or other site? (Please 
indicate the estimated residual density for each type of ordnance/UXO listed below.)

Note: This information will be used to populate the first section of the interactive RAC 
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Worksheet (Question #23) for non-water ranges.
Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedcb Small Arms (.50 cal and under) nmlkj nmlkj nmlkji nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedc Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj
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gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkj

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj
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15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.0 

nmlkj

nmlkji

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list:  
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 

nmlkji

nmlkj

nmlkj

gfedc

gfedcb

gfedc

gfedc

gfedcb

Page 31 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

gfedcb

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkji

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedcb

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkj nmlkj nmlkji nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkji nmlkj nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkj nmlkji nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedc No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)
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gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other By Vehicle 
 Other: 

gfedc

gfedc

gfedc

gfedc

gfedcb

gfedcb

gfedc

gfedcb

gfedc gfedc gfedcb

gfedc

26. For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27.
Known Land Interest 

Page 33 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



a. Indicate the known entities, other than a DoD component, with current ownership or control 
of the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Small Arms Range (Pistol Range)
Part II-C Question 15: 
The average depth to the Patapsco Aquifer (our drinking water source) is 300 ft. The average depth 
to shallow groundwater is 15 ft. This is not used as a drinking water source. 

Part II-C Question 17: 
There are no species protection areas located on this range but there are threatened/endangered 
species on the facility. For more information, contact Jeff Bossart, Natural Resources, on (301) 744-
4705. 

Part II-C Question 20: 
The Pistol Range is a SWMU #29 Area of Concern (AOC) per the Federal Facilities Agreement 
between EPA Region III and the Dept. of the Navy. There will be a desk-top evaluation. Discrete 
samples may be taken. There may be sufficient information to close out the AOC. If not, the AOC 
may proceed to the site screening process, which is a more detailed investigation to determine 
potential threat to human health and the environment. 

Part II-C Question 21: 
Under the Federal Facilities Agreement between EPA Region III and the Dept. of the Navy, the 
range has been declared an area of concern and will undergo a desk-top evaluation. 

Part II-C Question 3: The Small Arms (Pistol) Range was used for qualification and practice for 
various Federal, State and local law enforcement agencies. It was also used by active duty Navy and 
Marine Corps personnel. The pistol range was closed due its proximity to Small Wood State Park 
which borders the range on the target side and its potential for stray ammunition to enter the park. 

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Small Arms Range (Pistol Range) Rater's Name ELAINE MAGDINEC
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization ENVIRONMENTAL 
ENGINEER/CODE 044EM

Date Completed 09/22/2003 Score See RAC Assesment Below
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BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE

Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 1
 
What evidence do you have regarding conventional unexploded ordnance?
Interviews of past users of the range. 
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6
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Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, Black 
Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 0
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 1
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
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**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 5
 
What evidence do you have regarding the location of MEC?
Visual Observations
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
Smallwood State Park is about 800 ft behind the range.
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
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D. Types of Buildings (within a 2 mile radius): VALUE
Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
State park, residential, industrial, commercial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards or 
facility personnel continuously monitors and controls entry; or, an artificial or natural barrier 
(e.g., fence combined with a cliff) which completely surrounds the area; and, a means to 
control entry at all times through the gates or other entrances (e.g., an attendant, television 
monitors, locked entrances, or controlled roadway access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
There is a fence with a locked gate to the control access to the road. There is no fence that 
completely surrounds the range. The back of the range has a large cliff. Access to the range is 
restricted 24 hours/day. Security patrols the road.
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 5
 
Describe the site dynamics:
The range butts against a state park. Park development may change near the range. It's 
currently heavily wooded.

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 29

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
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TABLE 2 

HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

Page 39 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



1. Range/Site Name: Area 8 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: CLOSED
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number: 4684 
b. NORM Site Name: SWMU 00025 

nmlkji

nmlkj

5. Range/Site Classification (check all that apply): 
gfedcb Testing

gfedcb Training

gfedc Small Arms Only (.50 cal and under)

gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedcb Air-to-Air

gfedc Air-to-Water

gfedc Air-to-Land

gfedc Land-to-Air

gfedc Land-to-Land

gfedc Land-to-Water

gfedc Water-to-Air

gfedc Water-to-Land

gfedcb Water-to-Water

gfedcb Unknown

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedcb

gfedc

gfedc

gfedc
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8. Please indicate the: 
a. Total range/site acreage: 20.0 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 20.0 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other GIS layers 

gfedcb

gfedcb

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types 
of ordnance and/or potential UXO exist or were used at the range or other site? (Please 
indicate the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj
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gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedcb Demolition Charges nmlkj nmlkj nmlkj nmlkji

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedcb Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkji

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11.
Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 

nmlkj

nmlkj
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 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedcb

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

nmlkj

15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes nmlkji
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 No 
 Unknown 

If yes, what is the estimated acreage? 4.0 

nmlkj

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list: The range is within an eagle protection area and a wildlife protection 

area 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 

nmlkji

nmlkj

nmlkj

gfedcb

gfedc

gfedc

gfedc

gfedcb

gfedcb

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkji

nmlkji

nmlkj

nmlkj

nmlkj
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     Other, please specify:  nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: see comments 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedcb

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkji nmlkj nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25.
How is access currently controlled? (select all that apply) 

 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb
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       Vessel    Aircraft    Other vehicle 
 Other: barricade, Signs, guard at gate and patrol by security is for the entire facility at 

the Stump Neck Annex 

gfedc gfedc gfedcb

gfedcb

26. For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27. Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control 
of the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Area 8
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
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drinking water source. 
Part II-C Question 21: Area 8 was identified as a SWMU#25, IR Site #63 in 1991 pursuant to the 
requirements of the RCRA CA permit issued in 1990 by the EPA. The Navy completed a verification 
investigation in June 1996 and will address the site as a site screening area as discussed in the 
FFA. 

Part II-C Question 3: Area 8 was an area used by the EOD School for training. There was a 1-acre 
pond that was used for water-shots and approximately 20 acres of land used for air-shots. Water-
shots were also conducted in mini-ponds that consisted of depressions a few feet in diamater and 6-
9 feet deep. Surface water would fill these depressions. Area 8 was shut down when the EOD 
School relocated to Florida. This range will probably not be able to resume in the future because a 
new operation (magnetometer) is being planned within the Area 8 complex.

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Area 8 Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
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TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE

Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 6
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, Black 
Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 10
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
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What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 16
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 5
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
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Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
residential and industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 

0
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access to the area).
Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 24

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5
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RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: Improvised Explosive Device (IED) Practical Training Area 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: CLOSED
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number: 4685 
b. NORM Site Name: SWMU 00026 

nmlkji

nmlkj

5. Range/Site Classification (check all that apply): 
gfedcb Testing

gfedcb Training

gfedc Small Arms Only (.50 cal and under)

gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedc Air-to-Air
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gfedc Air-to-Water

gfedc Air-to-Land

gfedc Land-to-Air

gfedcb Land-to-Land

gfedc Land-to-Water

gfedc Water-to-Air

gfedc Water-to-Land

gfedc Water-to-Water

gfedc Unknown

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 51.0 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 51.0 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other GIS layers 

gfedcb

gfedcb

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types 
of ordnance and/or potential UXO exist or were used at the range or other site? (Please 
indicate the estimated residual density for each type of ordnance/UXO listed below.)
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Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedcb Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkji

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedcb Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedcb Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedcb Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

Less Sensitive Explosives (e.g., 
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gfedcb ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj
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 Water Range nmlkj

15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.0 

nmlkj

nmlkji

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list: The site is within a wildlife protection area with no eagles. 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20.
Have munitions response activities been initiated/conducted on the range/site? 

 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 

nmlkji

nmlkj

nmlkj

gfedcb

gfedcb

gfedcb

gfedc
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b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

gfedcb

gfedcb

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkji

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: See comments 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedcb

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkji nmlkj nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)
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gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other Vehicle 
 Other: Controls are for the entire facility at the Stump Neck Annex 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26. For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

Page 58 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



27. Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control 
of the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Improvised Explosive Device (IED) Practical Training Area
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 4: The IED area is included in the IR program but one section, the explosive tools 
demo area behind B2096, is not included. The Verification Investigation of the EOD School Sites 
stated that the IED area consists of 50 acres yet GIS map boundary covers only 5 acres. There may 
be other sections of IED that have not been identified. 
Part II-C Question 21: The IED was identified as a SWMU#26 and IR Site #64 in 1991 pursuant to 
the requirements of the RCRA CA permit issued in 1990 by the EPA. The Navy completed a 
verficiation investigation in Jun 1996 and will address the site as a site screening area as discussed 
in the Federal Facilities Agreement. The VI states the site covers 50 acres yet only 5 acres are 
accounted for the site diagrams. The IED Area covers the explosive tools demo area behind B2096, 
however, this site is not included in the IR program. Some limited soil sampling has taken place at 
the explosive tools section of IED. 
Part II-C Question 3: The Improvised Explosive Devices (IED) Practical training area was used by 
the Naval EOD School for training how household materials could be used to construct improved 
explosive devices. The IED area consisted of several different areas within the complex. The most 
important features of IED is the incendiary demonstration area, a demonstration arena with 
bleachers, a detonation demonstration area and an explosive tools demonstration area. IED was 
also used to test the explosive potential of chemical mixtures.The IED was shut down when the EOD 
school relocated to Florida. IED operations will probably not resume due to the detonations occurring 
directly on the soil.

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Improvised Explosive Device (IED) 
Practical Training Area Rater's Name Elaine Magdinec

Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN
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Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE

Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 6
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6
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Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, 
Black Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 10
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 16
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
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**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 5
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
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Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
residential and industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 24

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
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FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1.
Range/Site Name: Inert Ordnance Devices (IOD) Site 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
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Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: CLOSED
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number: 4686 
b. NORM Site Name: SWMU 00027 

nmlkji

nmlkj

5. Range/Site Classification (check all that apply): 
gfedc Testing

gfedcb Training

gfedc Small Arms Only (.50 cal and under)

gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedcb Other: Buried inert ordnance
6. Range/Site Type (check all that apply): 

gfedc Air-to-Air

gfedc Air-to-Water

gfedc Air-to-Land

gfedc Land-to-Air

gfedcb Land-to-Land

gfedc Land-to-Water

gfedc Water-to-Air

gfedc Water-to-Land

gfedc Water-to-Water

gfedc Unknown

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 0.5 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.5 

nmlkj nmlkji

nmlkj nmlkji nmlkj
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    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 0.0 
    Known     Estimated     Unknown 

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other GIS layers 

gfedcb

gfedcb

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types 
of ordnance and/or potential UXO exist or were used at the range or other site? (Please 
indicate the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj
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gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedcb Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedcb Other: Unknown live ordnance. Most 
ordnance should have been inert. nmlkj nmlkj nmlkj nmlkj

11.
Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj
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 Rock 
 Water Range 

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

nmlkj

nmlkj

15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.25 

nmlkji

nmlkj

nmlkj

17. Are threatened or endangered species present on this range/site? 
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 Yes, please list: The site is within an eagle protection area and a wildlife protection 
area 

 No 
 Unknown 

nmlkji

nmlkj

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

nmlkji

nmlkj

nmlkj

gfedcb

gfedc

gfedc

gfedc

gfedcb

gfedcb

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkji

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions gfedc
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 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: See comments 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedcb

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkj nmlkji nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkj nmlkji nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle 
 Other: Signs, guard at gate and patrols by security are for the entire facility at the 

Stump Neck Annex 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26.
For transferred and transferring ranges/sites only: What was/is the nature of the proposed 

Page 70 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27. Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control 
of the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Inert Ordnance Devices (IOD) Site
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 

Part II-C Question 21: The IOD was identified as a SWMU#7, IR Site #65 in 1991 pursuant to the 
requirements of the RCRA CA permit issued in 1990 by the EPA. The Navy completed a Verification 
Investigation in Jun 1996 and will address the site as a site screening area as discussed in the 
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Federal Facilities Agreement between EPA and the Navy. 
Part II-C Question 3: The Inert Ordnance Disposal (IOD) area was used for the disposal of discarded 
inert ordnance (e.g., fuses). There is little information on IOD. S deteriorating concrete pad 
measuring 18x12 feet has 2 manholes on top of the concrete pad. A 4-5 foot depressions exists 
immediately below the concrete pad. The disposed ordnance can be seen underneath the pad 
directly below the circular opening on the east side of the pad. Concrete was poured into the hole in 
the concrete pad. The IOD may have also been used for training. An aircraft fuselage may have 
been situated stop the IOD and may have been used in training exercises (i.e., the training exercise 
would have simulated the deactivation of unexploded ordnance aboard a downed aircraft). 

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Inert Ordnance Devices (IOD) Site Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE
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Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 6
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, Black 
Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 0
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
 
What evidence do you have regarding bulk propellants?
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E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 6
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 5
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
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0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
residential and industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
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Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 24

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
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RAC
RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: Air Blast Pond 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: CLOSED
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number: 179  
b. NORM Site Name: SWMU 00006 

nmlkji

nmlkj

5. Range/Site Classification (check all that apply): 
gfedcb Testing

gfedc Training

gfedc Small Arms Only (.50 cal and under)

gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedcb Air-to-Air

gfedc Air-to-Water
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gfedc Air-to-Land

gfedc Land-to-Air

gfedc Land-to-Land

gfedc Land-to-Water

gfedc Water-to-Air

gfedc Water-to-Land

gfedcb Water-to-Water

gfedc Unknown

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedcb

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 2.0 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 2.0 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other GIS layers 

gfedcb

gfedcb

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types 
of ordnance and/or potential UXO exist or were used at the range or other site? (Please 
indicate the estimated residual density for each type of ordnance/UXO listed below.)

Note: This information will be used to populate the first section of the interactive RAC 
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Worksheet (Question #23) for non-water ranges.
Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedcb Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedcb Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedcb Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj
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gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedcb

gfedc

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj
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15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.0 

nmlkj

nmlkji

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list: The site is within a wildlife protection area (no eagles) 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 

nmlkji

nmlkj

nmlkj

gfedcb

gfedc

gfedc

gfedc

gfedcb
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     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

gfedcb

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkji

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: See comments 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedcb

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkji nmlkj nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)
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gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle 
 Other: These controls are for the entire facility at the Stump Neck Annex. 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26. For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27.
Known Land Interest 
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a. Indicate the known entities, other than a DoD component, with current ownership or control 
of the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Air Blast Pond
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 21: The air blast pond was identified as SWMU6 in the draft Facilities Assessment 
in July 1990. In Dec 1990, EPA issued the RCRA CA permit for the SWMU which stated that further 
investigation must be performed. It became IR Site 62 and a Verification Investigation was 
performed in Jan 1998. The site is a site screening area and the VI will be included in the site 
screening process. 
Part II-C Question 3: The Air Blast Pond was used to detonate explosives above and in the water in 
a 100 foot pond. The air blast pond was used by the Naval Research Laboratory to test concussion 
factor. The pond was an unlined earthen pit filled with water from the Chicamuxen Creek and 
discharged to an industrial outfall. The pond was empied and refilled 2-3 times per year. Operations 
ceased in 1975. Similar operations would probably not be able to continue because the pond is 
unlined and water discharges would be prohibited due to limitations on outfall discharges. 

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Air Blast Pond Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
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Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE

Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 6
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE

Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
10
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Mercury Fulminate, Tetracene, etc.)
Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, 
Black Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 8
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 6
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 20
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
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Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 5
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
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residential, industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 24

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3
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PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: Old Demolition Range 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: CLOSED
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

Page 89 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number: 148 
b. NORM Site Name: Site 00031 

nmlkji

nmlkj

5. Range/Site Classification (check all that apply): 
gfedc Testing

gfedcb Training

gfedc Small Arms Only (.50 cal and under)

gfedc Emergency Destruction

gfedcb Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedc Air-to-Air

gfedc Air-to-Water

gfedc Air-to-Land

gfedc Land-to-Air

gfedcb Land-to-Land

gfedc Land-to-Water

gfedc Water-to-Air

gfedc Water-to-Land

gfedc Water-to-Water

gfedc Unknown

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 8.6 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 8.6 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 0.0 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
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     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other GIS layers 

gfedcb

gfedcb

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types 
of ordnance and/or potential UXO exist or were used at the range or other site? (Please 
indicate the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

Missiles, practice (w/spotting charges)
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gfedc nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedcb Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkji

gfedcb Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkji

gfedcb Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkji

gfedcb Demolition Charges nmlkj nmlkj nmlkj nmlkji

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedcb Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkji

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc
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13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkj

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 3.0 

nmlkji

nmlkj

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list: Range is within Eagle and wildlife protections areas. All near by: 

Threatened - large seed forget-me-not, bald eagle, sensitive joint-vetch, giant cane. Rare -
nemophylla aphylla 

 No 
 Unknown 

nmlkji

nmlkj

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkj

nmlkji

nmlkj
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19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

nmlkji

nmlkj

nmlkj

gfedcb

gfedc

gfedc

gfedc

gfedcb

gfedcb

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkji

nmlkj

nmlkj

nmlkji

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: See comments 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedcb

22.
What is the estimated/budgeted funding requirement associated with the response actions at 
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this range/site? (U=Unknown; N/A=Not applicable)
23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 

the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkji nmlkj nmlkj nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkji nmlkj nmlkj nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle 
 Other: Controls are for the entire facility at the Stump Neck Annex 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26.
For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc
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Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27. Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control 
of the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Old Demolition Range
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 21: The Old Demo Range was identified as SWMU #23 in the 1983 Initial 
Assessment Study and the draft RCRA Facilities Assessment in July 1990. In Dec 1990 EPA issued 
a CA permit but under the FFA, the range is a site screening area and will undergo a site screening 
process. It is IR Site #31. The RCRA Facilities Investigation Verification Investigation Report of Jan 
1998 (draft) on Chicamuxen Creek Dump Site B, adjacent to the Old Demo Range, had sampling 
done that spilled into the Old Demo Range. RDX was found in the groundwater. 
Part II-C Question 3: The Old Demolition Range was used as a demolition training ground. This 
range is adjacent to an IR site, Chicamuxen Creek's Edge Dump Site B, and an active range, Range 
2 Hypervelocity. Training exercises are believed to be similar to activities practiced at Range 6 and 
Range 3, an explosive ordnance disposal training range. The Old Demolition Range activities were 
stopped and relocated to either Range 6 or Range 3.

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
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edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Old Demolition Range Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)

A. Conventional ordnance and ammunition: VALUE
Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
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Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 6
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury 
Azide, Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, 
Black Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 10
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 6
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?
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TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 22
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 5
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
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16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
residential, industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
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Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 24

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
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Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: Marine Rifle Range 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: CLOSED
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number:  
b. NORM Site Name: 

nmlkj

nmlkji

5. Range/Site Classification (check all that apply): 
gfedc Testing

gfedc Training

gfedcb Small Arms Only (.50 cal and under)

gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedc Air-to-Air

gfedc Air-to-Water

gfedc Air-to-Land

gfedc Land-to-Air

gfedcb Land-to-Land

gfedc Land-to-Water

gfedc Water-to-Air

gfedc Water-to-Land

gfedc Water-to-Water

gfedc Unknown
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7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 30.0 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 30.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 0.0 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other GIS layers 

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types 
of ordnance and/or potential UXO exist or were used at the range or other site? (Please 
indicate the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedcb Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkji

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj
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gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedc Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj
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gfedc Other: nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 

nmlkji

nmlkj

nmlkj

nmlkj
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    Potential 
    No Potential 
    Unknown 

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 1.0 

nmlkji

nmlkj

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list: There are wildlife protection areas but no eagle nesting sites. 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20.
Have munitions response activities been initiated/conducted on the range/site? 

 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 

nmlkj

nmlkji

nmlkj

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkj
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d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: 

gfedc

gfedc

gfedc

gfedc

gfedcb

gfedc

gfedc

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkj nmlkj nmlkji nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkj nmlkj nmlkji nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25.
How is access currently controlled? (select all that apply) 

 No controls 
 Not controlled, used for another purpose 
 Signs 

gfedc

gfedc

gfedcb
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 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle 
 Other: Controls are for entire facility at Stump Neck 

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26. For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27. Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control 
of the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc
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Comments for Marine Rifle Range
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 3: The Marine Rifle Range was identified on a historical map dating from 1917. No 
other information is known about the range. It is suspected to be a training ground for Marines when 
they came to Indian Head and Stump Neck to provide a security force. The Winthrop Rifle Range 
guard exchanged security duties between Indian Head and Stump Neck. 

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Marine Rifle Range Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE
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Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 1
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, Black 
Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 0
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
 
What evidence do you have regarding bulk propellants?
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E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 1
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 5
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4

Page 111 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
residential, industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
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Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 24

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
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RAC
RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: Test Area 1 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: CLOSED
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number:  
b. NORM Site Name: 

nmlkj

nmlkji

5. Range/Site Classification (check all that apply): 
gfedcb Testing

gfedc Training

gfedc Small Arms Only (.50 cal and under)

gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedcb Air-to-Air

gfedc Air-to-Water
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gfedc Air-to-Land

gfedc Land-to-Air

gfedc Land-to-Land

gfedc Land-to-Water

gfedc Water-to-Air

gfedc Water-to-Land

gfedc Water-to-Water

gfedc Unknown

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 0.88 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 0.88 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other GIS layers 

gfedcb

gfedc

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types of 
ordnance and/or potential UXO exist or were used at the range or other site? (Please indicate 
the estimated residual density for each type of ordnance/UXO listed below.)

Note: This information will be used to populate the first section of the interactive RAC 
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Worksheet (Question #23) for non-water ranges.
Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedcb Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkji

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedc Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj
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gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

nmlkj

nmlkj

Page 117 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.0 

nmlkj

nmlkji

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list:  
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 

nmlkj

nmlkji

nmlkj

gfedc

gfedc

gfedc

gfedc

gfedc
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     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

gfedc

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: 

gfedc

gfedc

gfedc

gfedc

gfedcb

gfedc

gfedc

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkj nmlkji nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkj nmlkji nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)
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gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle 
 Other: controls are the entire facility not just site 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26. For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27.
Known Land Interest 
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a. Indicate the known entities, other than a DoD component, with current ownership or control of 
the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Test Area 1
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 3: Test Area 1 was identified through a historical search. The operations that may 
have been conducted are suspected to be similar to explosive testing conducted at the air blast 
pond. Very little else is known about the range.

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Test Area 1 Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
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PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE

Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 0
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, 
Black Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 8
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What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 8
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
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Subsurface 2
Location (largest single value) 5
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
residential, industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 3
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is intended to deny access to the site.
Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 24

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY FREQUENT PROBABLE OCCASIONAL REMOTE IMPROBABLE
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LEVEL A B C D E
SEVERITY 

CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: Test Area 2 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: OTHER
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number:  
b. NORM Site Name: 

nmlkj

nmlkji

5. Range/Site Classification (check all that apply): 
gfedc Disposal
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gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedcb Other: training
6. Range/Site Type (check all that apply): 

gfedcb Land

gfedc Water

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 0.92 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 0.92 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other GIS layers 

gfedcb

gfedcb

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types of 
ordnance and/or potential UXO exist or were used at the range or other site? (Please indicate 
the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 
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M=10-50, H=>50, U=Unknown)
L M H U

gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedcb Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedc Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj
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gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedcb Other: Unknown nmlkj nmlkj nmlkj nmlkji

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

15.
Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown nmlkj
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    Not Applicable (water range/site) nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.0 

nmlkj

nmlkji

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list:  
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 

nmlkj

nmlkji

nmlkj

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc
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     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: 

gfedc

gfedc

gfedc

gfedc

gfedcb

gfedc

gfedc

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkj nmlkji nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkj nmlkji nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

Unrestricted (commercial, residential, utility, subsurface recreational, and 
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gfedc gfedc construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle 
 Other: controls are for entire facility not just site 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26. For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27.
Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control of 
the land or its resources. (select all that apply) 
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     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Test Area 2
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 3: This site was identified through a historical search. Very little is known about 
this possible site. This site may have been used for ordnance testing and/or training.

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Test Area 2 Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
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PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE

Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 0
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, 
Black Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 8
 
What evidence do you have regarding bulk explosives?
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D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 8
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 5
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What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
residential, industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
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Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 24

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
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CATEGORY      
CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: Stump Neck Impact Area 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: CLOSED
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number: 147 
b. NORM Site Name: Site 00030 

nmlkji

nmlkj

5. Range/Site Classification (check all that apply): 
gfedcb Testing

gfedc Training
Small Arms Only (.50 cal and under)
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gfedc

gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedc Air-to-Air

gfedc Air-to-Water

gfedc Air-to-Land

gfedc Land-to-Air

gfedcb Land-to-Land

gfedc Land-to-Water

gfedc Water-to-Air

gfedc Water-to-Land

gfedc Water-to-Water

gfedc Unknown

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 40.0 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 40.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 0.0 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location gfedcb
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     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other layers from GIS 

gfedcb

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types 
of ordnance and/or potential UXO exist or were used at the range or other site? (Please 
indicate the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedcb Projectiles nmlkj nmlkj nmlkj nmlkji

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedcb Rockets, explosive nmlkj nmlkj nmlkj nmlkji

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj
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gfedc Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedc Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
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known or suspected to be contaminated (check one): 
 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkj

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 40.0 

nmlkji

nmlkj

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list: The range is within an eagle protection area and a wildlife protection 

area. 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20.
Have munitions response activities been initiated/conducted on the range/site? 

 Yes nmlkji
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 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

nmlkj

nmlkj

gfedcb

gfedcb

gfedc

gfedc

gfedcb

gfedcb

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkji

nmlkj

nmlkj

nmlkji

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: see comments 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedcb

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkji nmlkj nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
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Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle 
 Other: controls are for entire facility at Stump Neck 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26. For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc
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     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

27. Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control 
of the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Stump Neck Impact Area
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 21: The range was identified as SWMU #23 in the 1983 Initial Assessment Study. 
In 1990, a draft RCRA Facilities Assessment included the range as a SWMU. In 1990, a RCRA CA 
permit was issued and stated that no further action was needed. The Federal Facilities Agreement 
between EPA and the Navy included all CA sites. The range is IR Site 30 and is a site screening 
area which will undergo a site screening process. 
Part II-C Question 3: The Stump Neck Impact Area was used as an impact area for projectives fired 
from the gun and rockets testing area in the Valley at Indian Head. iThere may have been a firing 
range over Stump Neck as well since the projectives/rockets did not always reach their intended 
targets. From this reason, the gun and rockets testing in the Valley was moved to Dahlgren, VA.

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Stump Neck Impact Area Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
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BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)

A. Conventional ordnance and ammunition: VALUE
Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 10
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
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Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, Black 
Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 0
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 10
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
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*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 2
 
What evidence do you have regarding the location of MEC?
Can't see on surface.
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
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Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
residential, industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 21

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
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FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1.
Range/Site Name: The Valley 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
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Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: CLOSED
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number: 146 
b. NORM Site Name: Site 00029 

nmlkji

nmlkj

5. Range/Site Classification (check all that apply): 
gfedcb Testing

gfedc Training

gfedc Small Arms Only (.50 cal and under)

gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedc Air-to-Air

gfedc Air-to-Water

gfedc Air-to-Land

gfedc Land-to-Air

gfedcb Land-to-Land

gfedc Land-to-Water

gfedc Water-to-Air

gfedc Water-to-Land

gfedc Water-to-Water

gfedc Unknown

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedcb

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 7.31 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 7.31 

nmlkj nmlkji

nmlkj nmlkji nmlkj
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    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 0.0 
    Known     Estimated     Unknown 

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other GIS layers 

gfedcb

gfedcb

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types of 
ordnance and/or potential UXO exist or were used at the range or other site? (Please indicate 
the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedcb Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedcb Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj
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gfedcb Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedc Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedcb Other: cannon balls nmlkj nmlkj nmlkj nmlkj

11.
Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj
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 Water Range nmlkji

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedcb

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

15. Estimate the average depth (in feet) to groundwater for this range/site: ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkji

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.0 

nmlkj

nmlkji

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list:  nmlkj
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 No 
 Unknown 

nmlkji

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

nmlkji

nmlkj

nmlkj

gfedcb

gfedc

gfedc

gfedc

gfedcb

gfedcb

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkji

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 

gfedc

gfedc

gfedc
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 Non-munitions response actions 
    Explain:  

 None 
 Unknown 
 Other: see comments 

gfedc

gfedc

gfedc

gfedcb

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkji nmlkj nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedc gfedc No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedcb gfedcb Other: Limited public access (only military residents/personnel)

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle 
 Other: Range is within a facility that has secured access. There are no restrictions to 

actual range once you are on the facility. 

gfedc

gfedc

gfedc

gfedc

gfedcb

gfedcb

gfedc

gfedcb

gfedc gfedc gfedcb

gfedcb

26.
For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
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     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27. Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control of 
the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for The Valley
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 21: The Valley is IR Site #29. It was identified in the 1983 Initial assessment 
Study. In the RCRA Facilities Assessment in 1988, the Valley was identified as an Area of Concern 
F. The Valley is a site screening area which will undergo a site screening process to determine if it 
should procedd to a RI/FS or removed from further study. 

Part II-C Question 3: The Valley was an area used to prove guns and ordnance. A battery of guns 
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were lined up on the north side of the valley and were fired into targets on the butts of the valley 
walls. Ordnance clearing was not done due to cost. As encroachment continued and ordnance 
became more powerful, this operation was moved to Dahlgren, VA. 
Part II-C Question 6: The guns fired from the Valley have shot unintended projectiles into the 
Potomac River, the Mattawoman Creek and the Chicamuxen Creek.

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name The Valley Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE

Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
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Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 10
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, Black 
Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 0
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
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Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 10
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 2
 
What evidence do you have regarding the location of MEC?
Can't see UXO
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Page 160 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
residential, industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
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F. Site Dynamics. This deals with site conditions are subject to change in the future, 
but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 21

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
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RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: Water Impact Areas 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: CLOSED
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number:  
b. NORM Site Name: 

nmlkj

nmlkji

5. Range/Site Classification (check all that apply): 
gfedcb Testing

gfedc Training

gfedc Small Arms Only (.50 cal and under)

gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedc Air-to-Air

gfedc Air-to-Water

gfedc Air-to-Land

gfedc Land-to-Air

gfedc Land-to-Land
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gfedcb Land-to-Water

gfedc Water-to-Air

gfedc Water-to-Land

gfedcb Water-to-Water

gfedc Unknown

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedcb

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 100.0 
    Known     Estimated 
b. Acreage confirmed as having UXO: 100.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 0.0 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkj

nmlkji

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkj .pdfgfedc .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: 

gfedc

gfedc

gfedc

gfedc

gfedc

10. Based on the best information available (interviews, usage records, surveys, etc.), what types 
of ordnance and/or potential UXO exist or were used at the range or other site? (Please 
indicate the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
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L M H U
gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedcb Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedcb Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedcb Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedc Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj
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gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedcb

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

15.
Estimate the average depth (in feet) to groundwater for this range/site: ft. 
    Unknown nmlkj
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    Not Applicable (water range/site) nmlkji

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.0 

nmlkj

nmlkj

nmlkji

17. Are threatened or endangered species present on this range/site? 
 Yes, please list: There are bald eagle nests location in the area around the site 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkj

nmlkj

nmlkji

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 

nmlkj

nmlkji

nmlkj

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc
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     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: 

gfedc

gfedc

gfedc

gfedc

gfedcb

gfedc

gfedc

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkji nmlkj nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedc gfedc No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

Unrestricted (commercial, residential, utility, subsurface recreational, and 
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gfedcb gfedcb construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other  
 Other: 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc gfedc gfedc

gfedc

26. For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27.
Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control 
of the land or its resources. (select all that apply) 
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     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Water Impact Areas
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 5: The Water Impact Areas include several different areas of operations: rockets 
and gun testing from the Valley where ordnance strayed from targets and landed in the water; 
remnants of ordnance and bulk propellant from large motor test incidents; and underwater testing 
done in the Potomac River. 
Part II-C Question 8: The exact location of potential ordnance in the water is unknown. The estimate 
acreage is 100 acres but the range could extend from Chapman Point to the Chicamuxen Creek up 
through the Mattawoman Creek. It could even extend further down the Potomac towards Dahlgren 
since some of the intended impact areas were at Dahlgren. 
Part II-C Question 3: The Water Impact Areas include several different areas of operations: rockets 
and gun testing from the Valley where ordnance strayed from targets and landed in the water; 
remnants of ordnance and bulk propellant from large motor test incidents; and underwater testing 
done in the Potomac River. The instances of ordnance landing into the water was not intentional 
except for the underwater testing done in the Potomac River. We are unsure if the underwater 
testing was energetic in nature but the building next to the water housed an explosive underwater 
development group (B62). Water traffic along the Potomac River, Mattawoman Creek and 
Chicamuxen Creek would not allow similar operations to continue in the future. 

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Water Impact Areas Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
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The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE

Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 10
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
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C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 
uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, Black 
Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 0
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 6
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 16
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.
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PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 2
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
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Describe the types of buildings:
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). Barrier is 
intended to deny egress from the site, as for a barbed wire fence for grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards or 
facility personnel continuously monitors and controls entry; or, an artificial or natural barrier 
(e.g., fence combined with a cliff) which completely surrounds the area; and, a means to 
control entry at all times through the gates or other entrances (e.g., an attendant, television 
monitors, locked entrances, or controlled roadway access to the area).

0

Accessibility (largest single value) 5
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 22

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3
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PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: Igniter Area 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: OTHER
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4.
Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
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Restoration Program database)? 
 Yes 
 No 

a. NORM Site Number:  
b. NORM Site Name: 

nmlkj

nmlkji

5. Range/Site Classification (check all that apply): 
gfedc Disposal

gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedcb Land

gfedc Water

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 0.87 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.87 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 0.0 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 

gfedcb

gfedc

gfedc

gfedcb
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     Other: many other GIS layers gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types 
of ordnance and/or potential UXO exist or were used at the range or other site? (Please 
indicate the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj
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gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedcb Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkji

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 

nmlkji

nmlkj
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 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.5 

nmlkji

nmlkj

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list: The site is within a wildlife protection area (no eagles) 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20.
Have munitions response activities been initiated/conducted on the range/site? 

 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 

nmlkj

nmlkji

nmlkj

Page 179 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: 

gfedc

gfedc

gfedc

gfedc

gfedcb

gfedc

gfedc

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkj nmlkji nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkj nmlkji nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

Limited public access (wildlife refuge)
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gfedc gfedc

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle 
 Other: controls are for entire Restricted Area at IHDIVNAVSURFWARCEN 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26.
For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc
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a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

27. Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control 
of the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Igniter Area
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 3: Igniters have washed up on shore during low tide. Their source isis unknown. 
There are several burning grounds located near the shore north and south of the igniter area (Caffee 
Road Thermal Treatment Point, NG Slum Burning Ground, Original Burning Ground, Strauss Ave. 
Thermal Treatment Point) and may be the source of these igniters. Igniter burning would not be 
allowed because magazines are located near the area. 

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Igniter Area Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
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Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE

Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 6
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
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Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, Black 
Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 0
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 6
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
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presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 5
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
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Describe the types of buildings:
residential, industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 24

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
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*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: Battle Range Firing 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: CLOSED
3.

Range/Site Point of Contact: 
a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
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d. E-mail: MagdinecEA@ih.navy.mil 
4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 

Restoration Program database)? 
 Yes 
 No 

a. NORM Site Number:  
b. NORM Site Name: 

nmlkj

nmlkji

5. Range/Site Classification (check all that apply): 
gfedcb Testing

gfedc Training

gfedc Small Arms Only (.50 cal and under)

gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedc Air-to-Air

gfedc Air-to-Water

gfedc Air-to-Land

gfedc Land-to-Air

gfedcb Land-to-Land

gfedc Land-to-Water

gfedc Water-to-Air

gfedc Water-to-Land

gfedc Water-to-Water

gfedc Unknown

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 10.0 
    Known     Estimated 
b. Acreage confirmed as having UXO: 10.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 0.0 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkj

nmlkji
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a. If yes, is the map available in electronic format?
     Yes - what format?nmlkj .pdfgfedc .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: 

gfedc

gfedc

gfedc

gfedc

gfedc

10. Based on the best information available (interviews, usage records, surveys, etc.), what types 
of ordnance and/or potential UXO exist or were used at the range or other site? (Please 
indicate the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedcb Projectiles nmlkj nmlkj nmlkj nmlkji

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

Page 189 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedc Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedcb Other: Unknown ordnance fired from 
1910 nmlkj nmlkj nmlkj nmlkji

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12.
If the range or site is located in water, please check the appropriate depth (select all that apply):

 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 

gfedc

gfedc

gfedc

gfedc
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 Unknown gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkj

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

nmlkj

15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.0 

nmlkj

nmlkj

nmlkji

17. Are threatened or endangered species present on this range/site? 
 Yes, please list:  
 No 
 Unknown 

nmlkj

nmlkj

nmlkji

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkj

nmlkj

nmlkji
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19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

nmlkj

nmlkji

nmlkj

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: 

gfedc

gfedc

gfedc

gfedc

gfedcb

gfedc

gfedc

22.
What is the estimated/budgeted funding requirement associated with the response actions at 
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this range/site? (U=Unknown; N/A=Not applicable)
23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 

the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkji nmlkj nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle 
 Other: controls are for entire facility at Stump Neck 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26.
For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc
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Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27. Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control 
of the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Battle Range Firing
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 3: There very little information on this potential range. It was identified through a 
historical search. 
Part II-C Question 3: The Battle Range Firing area was discovered during a historical search. Very 
little is known about it. It was developed on the north bluff at Stump Neck in 1910. They used 
pasteboard or similar targets. It is suspected that guns and rockets were fired from the Valley at 
Indian Head to this location. This seems to be a different location from the Stump Neck impact area 
since that area was located on a south central swamp and this area is located on a north bluff.

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
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RISK ASSESSMENT CODE 
MANAGEMENT GUIDANCE FOR THE 

DEFENSE ENVIRONMENTAL RESTORATION PROGRAM
 
Site Name Battle Range Firing Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE

Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 10
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What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, Black 
Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 0
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 10
Apply this value to Table 1 to determine Hazard Severity Category
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TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 5
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
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1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 24
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(maximum of 30)
Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.
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C. Detailed Range/Site Information
 

1. Range/Site Name: Former Pinkwater Treatment Facility 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: OTHER
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number:  
b. NORM Site Name: 

nmlkj

nmlkji

5. Range/Site Classification (check all that apply): 
gfedc Disposal

gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedcb Other: see comments
6. Range/Site Type (check all that apply): 

gfedcb Land

gfedc Water

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 0.68 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 0.68 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9.
Is a range/site map available? 
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 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other GIS layers 

gfedcb

gfedcb

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types 
of ordnance and/or potential UXO exist or were used at the range or other site? (Please 
indicate the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedcb Projectiles nmlkji nmlkj nmlkj nmlkj

gfedcb Bombs, Explosive nmlkji nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedcb Rockets, explosive nmlkji nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedcb Warheads nmlkji nmlkj nmlkj nmlkj
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gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedcb Torpedoes nmlkji nmlkj nmlkj nmlkj

gfedcb Mines, Explosive nmlkji nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedc Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedcb Other: Various foreign ordnance nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12.
If the range or site is located in water, please check the appropriate depth (select all that apply):

 1-10 ft 
 10-30 ft 

gfedc

gfedc
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 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

nmlkj

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.3 

nmlkji

nmlkj

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list:  
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes nmlkj
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 No 
 Unknown 

nmlkji

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

nmlkji

nmlkj

nmlkj

gfedcb

gfedcb

gfedc

gfedc

gfedcb

gfedcb

gfedc

gfedc

gfedcb

gfedc

nmlkji

nmlkj

nmlkj

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc
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 Other: see comments gfedcb

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkji nmlkj nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle 
 Other: controls are for entire facility at Stump Neck 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26.
For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 

gfedc

gfedc

gfedc

gfedc

gfedc
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     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27. Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control 
of the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Former Pinkwater Treatment Facility
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. The groundwater monitoring and human health risk assessments have shown 
that the contaminant levels are not a risk to human health. 
Part II-C Question 4: This site is being considered by the IR program because RDX found in an 
upgradient well as led us to believe that there is a potential source of explosive contamination 
beyond the pinkwater treatment facility. 
Part II-C Question 5: Pinkwater and explosives contaminated wastewater generated by steaming out 
explosives from munitions. 
Part II-C Question 10: There will be no full up rounds but explosive residues in the soil and 
groundwater. 
Part II-C Question 17: The area is sandwiched between eagle protection areas. 

Part II-C Question 20: MDE has requested groundwater monitoring due to metals and RDX detected 

Page 206 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



in the soil, sediment and groundwater. 
Part II-C Question 21: The Former PWTF was permitted for pinkwater (K047) treatment under the 
Maryland Department of the Environment. It was identified as SWMU#13 in the RCRA Facilities 
Assessment of July 1990. It will not be investgated further unless there is evidence of the potential to 
harm the environment. The site is undergoing RCRA closure and groundwater monitoring. RDX has 
been detected in upgradient well and RDX source may be of another ordnance source. CERCLA is 
considering taking this site from RCRA to ensure complete clean up of entire site. 
Part II-C Question 3: The former pinkwater treatment facility (PWTF) was used to steam out various 
ordnance (the majority was foreign) to render it inert. The condensate had TNT (;inkwater) and was 
either discharged directly to the creek or later filtered through activated carbon and discharged. The 
pinkwater treatment was permitted through the Maryland Department of the Environment. The site is 
undergoing RCRA closure but during the monitoring, RDX has been identified in an upgradient well. 
This source of RDX is unknown and may be from another ordnance site. CERLCA is considering 
investigating the site to ensure complete clean up of the entire site. RCRA closure applies only to the 
contamination associated with the permitted process which does not address the explosive 
contamination upgradient. The PWTF was relocated to another building at Stump Neck. 

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Former Pinkwater Treatment Facility Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
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PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE

Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 10
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, Black 
Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 0
 
What evidence do you have regarding bulk explosives?
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D. Bulk propellants (not an integral part of rockets, guided missiles, or other 
conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 10
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 2
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What evidence do you have regarding the location of MEC?
Sampling
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
residential, industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
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Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 21

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
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CATEGORY      
CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: Torpedo Burial Site 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: OTHER
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number: 152 
b. NORM Site Name: Site 00035 

nmlkji

nmlkj

5. Range/Site Classification (check all that apply): 
gfedc Disposal

gfedc Emergency Destruction
Open Burn/Open Detonation (OB/OD)
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gfedc

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedcb Land

gfedc Water

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 0.84 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.84 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 0.0 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other GIS layers 

gfedcb

gfedcb

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types of 
ordnance and/or potential UXO exist or were used at the range or other site? (Please indicate 
the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
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L M H U
gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedcb Torpedoes nmlkj nmlkj nmlkj nmlkji

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedcb Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkji

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj
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gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

15.
Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown nmlkj
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    Not Applicable (water range/site) nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.0 

nmlkj

nmlkji

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list: The site is on a wildlife protection area (no eagles) 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 

nmlkji

nmlkj

nmlkj

gfedcb

gfedc

gfedc

gfedc

gfedcb

gfedcb

gfedc
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     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkji

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: see comments 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedcb

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkji nmlkj nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

Unrestricted (commercial, residential, utility, subsurface recreational, and 
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gfedc gfedc construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle 
 Other: controls are for entire facility at Stump Neck 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26. For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27.
Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control of 
the land or its resources. (select all that apply) 
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     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Torpedo Burial Site
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 21: The Torpedo Burial Site is IR Site #35. It was identified in the 1983 Initial 
Assessment Study. Under the FFA between EPA and the Navy, the site was identified as a site 
screening area, which will undergo a site screening process to determine if it should proceed to a 
rememdial investigation and feasibility study or removed for further study. 
Part II-C Question 3: The Torpedo Burial Pit was an unlined earthen pit used to dispose of inert 
torpedo shells and associated hardware from the torpedo station in Washington, DC. It is unknown if 
any live ordnance or explosive residues were buried. 

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Torpedo Burial Site Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
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based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE

Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 10
 
What evidence do you have regarding conventional unexploded ordnance?
IAS identified potential buried torpedos that may not have been rendered safe.
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, Black 
Powder, etc.)

8

Military dynamite 6
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Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3
High explosives (largest single value) 0
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 10
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
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Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 2
 
What evidence do you have regarding the location of MEC?
IAS of 1983
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
residential, industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
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Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 21

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
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RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: Single Base Propellant Grains Spill Area 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: OTHER
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4.
Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number: 157 

nmlkji

nmlkj
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b. NORM Site Name: Site 00010 
5. Range/Site Classification (check all that apply): 

gfedc Disposal

gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedcb Other: Spill of propellant grains
6. Range/Site Type (check all that apply): 

gfedcb Land

gfedc Water

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 42.0 
    Known     Estimated 
b. Acreage confirmed as having UXO: 42.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 0.0 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other GIS layers 

gfedcb

gfedcb

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types of 
ordnance and/or potential UXO exist or were used at the range or other site? (Please indicate 
the estimated residual density for each type of ordnance/UXO listed below.)
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Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedcb Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkji nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedc Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

Less Sensitive Explosives (e.g., 
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gfedc ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj
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 Water Range nmlkj

15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.0 

nmlkj

nmlkji

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list:  
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20.
Have munitions response activities been initiated/conducted on the range/site? 

 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 

nmlkji

nmlkj

nmlkj

gfedcb

gfedc

gfedc

gfedc
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b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

gfedcb

gfedcb

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkji

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: see comments 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedcb

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkj nmlkji nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkj nmlkji nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)
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gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle 
 Other: controls are for restricted area at IHDIVNAVSURFWARCEN 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26. For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc
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27. Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control of 
the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Single Base Propellant Grains Spill Area
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 21: The Initial Assessment Study of 1983 identified the site as IR site 10. The FFA 
between EPA and the Navy describes it as a site screening area. 
Part II-C Question 3: Single base propellant grains were spilled along the railroad tracks and around 
the power dry houses. Grains are visible on the surface soil.

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Single Base Propellant Grains Spill 
Area Rater's Name Elaine Magdinec

Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
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field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)

A. Conventional ordnance and ammunition: VALUE
Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 0
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, Black 
Powder, etc.)

8

Military dynamite 6
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Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3
High explosives (largest single value) 0
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 6
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 6
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
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Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 5
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
residential, educational, industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5

Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
4
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Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.
A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 24

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT
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PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: Causeway 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: OTHER
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number: 154 
b. NORM Site Name: IR Site 00037 

nmlkji

nmlkj
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5. Range/Site Classification (check all that apply): 
gfedc Disposal

gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedcb Land

gfedc Water

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 2.4 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 2.4 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 0.0 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: many other GIS layers 

gfedcb

gfedcb

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types of 
ordnance and/or potential UXO exist or were used at the range or other site? (Please indicate 
the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.
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Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedcb Torpedoes nmlkj nmlkj nmlkj nmlkji

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedc Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj
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gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj
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15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.2 

nmlkji

nmlkj

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list: The site is within a wildlife protection area 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 

nmlkji

nmlkj

nmlkj

gfedcb

gfedc

gfedc

gfedc

gfedcb
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     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

gfedcb

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkji

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: See Comments 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedcb

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkji nmlkj nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)
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gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other Vehicle 
 Other: Controls are the facility at Stump Neck 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26. For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27.
Known Land Interest 
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a. Indicate the known entities, other than a DoD component, with current ownership or control of 
the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Causeway
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 21: In the 1983 Initial Assessment Study, the site was identified as SWMU #24. 
The RCRA Facilities Assessment of July 1990 identifed SWMU #24 also. The Federal Facilities 
Agreement between EPA and the Navy addresses it as Site #37 and a site screening area and will 
continue under the site screening process. 
Part II-C Question 3: The causeway is an area that was built up with fill material that included old 
torpedo casings. It is unknown if the casings could have included energetics or their residues. 

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Causeway Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
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field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)

A. Conventional ordnance and ammunition: VALUE
Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 10
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, Black 
Powder, etc.)

8

Military dynamite 6
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Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3
High explosives (largest single value) 0
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 10
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
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Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 2
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
residential, industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5

Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
4
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Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.
A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 21

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT
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PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: NG Slums Burning Ground 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: OTHER
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number: 139 
b. NORM Site Name: IR Site 00022 

nmlkji

nmlkj
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5. Range/Site Classification (check all that apply): 
gfedc Disposal

gfedc Emergency Destruction

gfedcb Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedcb Land

gfedc Water

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 0.5 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 0.5 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other GIS layers 

gfedcb

gfedcb

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types of 
ordnance and/or potential UXO exist or were used at the range or other site? (Please indicate 
the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.
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Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedcb Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkji nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedc Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj
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gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj
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15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.0 

nmlkj

nmlkji

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list: The site is within a wildlife protection area 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 

nmlkji

nmlkj

nmlkj

gfedcb

gfedc

gfedc

gfedc

gfedcb
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     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

gfedcb

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkji

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: see comments 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedcb

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkji nmlkj nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)
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gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle 
 Other: controls are for restricted area at IHDIVNAVSURFWARCEN 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26. For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27.
Known Land Interest 

Page 254 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



a. Indicate the known entities, other than a DoD component, with current ownership or control of 
the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for NG Slums Burning Ground
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 21: The Initial Assessment Study of 1983 identified site as Site 22. The RCRA 
Facility Assessment of 1988 identified site as SWMU 77. Federal facilities Agreement between EPA 
and the Navy calls it a site screening area. 
Part II-C Question 3: NG slums generated from the NG plant were burned here. It may have served 
as a disposal site for other wastes as it was operated prior to the opening of the main burning point. 

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name NG Slums Burning Ground Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
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based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE

Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 0
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury 
Azide, Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, Black 
Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3
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High explosives (largest single value) 10
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 10
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4

Page 257 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 2
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
residential, industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4
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A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 21

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT
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PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: Original Burning Ground 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: OTHER
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number: 145 
b. NORM Site Name: IR Site 00028 

nmlkji

nmlkj

5. Range/Site Classification (check all that apply): 
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gfedc Disposal

gfedc Emergency Destruction

gfedcb Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedcb Land

gfedc Water

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 1.5 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 1.5 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other GIS layers 

gfedcb

gfedcb

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types of 
ordnance and/or potential UXO exist or were used at the range or other site? (Please indicate 
the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.
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Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedcb Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkji

gfedcb Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkji

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedc Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
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(e.g., pyrophoric materials like white 
phosphorous) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkj

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
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    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.0 

nmlkj

nmlkji

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list:  
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 

nmlkji

nmlkj

nmlkj

gfedcb

gfedcb

gfedc

gfedc

gfedcb

gfedcb
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     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkji

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: see comments 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedcb

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkji nmlkj nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)
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gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle 
 Other: controls are for restricted area at IHDIVNAVSURFWARCEN 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26. For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27. Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control of 
the land or its resources. (select all that apply) 
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     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Original Burning Ground
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 21: The Initial Assessment Study of 1983 identified the Original Burning Ground 
as Site 28. In the Federal Facilities Agreement between EPA and the Navy, it is a site screening 
area. 
Part II-C Question 3: The Original Burning Ground was an area used to burn explosive wastes such 
as smokeless powder. It was operational until 1942.

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Original Burning Ground Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
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PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE

Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 0
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury 
Azide, Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, 
Black Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 10
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What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 10
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
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Subsurface 2
Location (largest single value) 5
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
residential, industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 3
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is intended to deny access to the site.
Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 24

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY FREQUENT PROBABLE OCCASIONAL REMOTE IMPROBABLE
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LEVEL A B C D E
SEVERITY 

CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: Torpedo Casing Disposal Area 
Range/Site FFID Number: MD317002410900(if different from installation) 
Range/Site City(ies): Indian Head(if different from installation) 
Range/Site County(ies): Charles(if different from installation) 
Range/Site State(s): Indian Head(if different from installation) 
Latitude: 38 32 54N 
Longitude: 77 11 40W 
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: OTHER
3. Range/Site Point of Contact: 

a. Name: Elaine Magdinec 
b. Organization: Environmental Office Code 044EM IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MagdinecEA@ih.navy.mil 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number:  
b. NORM Site Name: 

nmlkj

nmlkji

5. Range/Site Classification (check all that apply): 
gfedc Disposal
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gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedcb Land

gfedc Water

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 1.0 
    Known     Estimated 
b. Acreage confirmed as having UXO: 1.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 0.0 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other GIS layers 

gfedcb

gfedcb

gfedc

gfedcb

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types of 
ordnance and/or potential UXO exist or were used at the range or other site? (Please indicate 
the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 
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M=10-50, H=>50, U=Unknown)
L M H U

gfedc Small Arms (.50 cal and under) nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedcb Torpedoes nmlkj nmlkj nmlkj nmlkji

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedc Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj
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gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

15.
Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown nmlkj
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    Not Applicable (water range/site) nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.0 

nmlkj

nmlkji

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list: site is within a wildlife protection area 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 

nmlkj

nmlkji

nmlkj

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc
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     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: 

gfedc

gfedc

gfedc

gfedc

gfedcb

gfedc

gfedc

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkji nmlkj nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

Unrestricted (commercial, residential, utility, subsurface recreational, and 
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gfedc gfedc construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle 
 Other: controls are for the entire facility at Stump Neck 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedcb

26. For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27.
Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control of 
the land or its resources. (select all that apply) 
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     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the property of IHDIVNAVSURFWARCEN. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Torpedo Casing Disposal Area
Part II_C Question 15. The average depth to the Patapsco Aquifer (our drinking water source) is 300 
feet. The average depth to shallow groundwater is 15 feet. The shallow groundwater is not used as a 
drinking water source. 
Part II-C Question 3: The Torpedo Casing Disposal Area is an alleged area where inert torpedo 
casings were buried. There is very little information on this site. It is unknown if any energetics or 
residues were buried. 

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Torpedo Casing Disposal Area Rater's Name Elaine Magdinec
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264

DERP Project # Organization Environmental Office Code 044EM 
IHDIVNAVSURFWARCEN

Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
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PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE

Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 10
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, Black 
Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 0
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What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 10
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2
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Location (largest single value) 2
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
residential, industrial
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3
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Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards 
or facility personnel continuously monitors and controls entry; or, an artificial or 
natural barrier (e.g., fence combined with a cliff) which completely surrounds the 
area; and, a means to control entry at all times through the gates or other entrances 
(e.g., an attendant, television monitors, locked entrances, or controlled roadway 
access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 21

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E
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SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: Old Skeet and Trap Range 
Range/Site FFID Number: ____________(if different from installation) 
Range/Site City(ies): ____________(if different from installation) 
Range/Site County(ies): ____________(if different from installation) 
Range/Site State(s): ____________(if different from installation) 
Latitude:  
Longitude:  
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: CLOSED
3. Range/Site Point of Contact: 

a. Name: ELAINE MAGDINEC 
b. Organization: IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MAGDINECEA@IH.NAVY.MIL 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number:  
b. NORM Site Name: 

nmlkj

nmlkji

5. Range/Site Classification (check all that apply): 
gfedc Testing

gfedc Training
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gfedcb Small Arms Only (.50 cal and under)

gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedc Air-to-Air

gfedc Air-to-Water

gfedc Air-to-Land

gfedcb Land-to-Air

gfedc Land-to-Land

gfedc Land-to-Water

gfedc Water-to-Air

gfedc Water-to-Land

gfedc Water-to-Water

gfedc Unknown

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedcb

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 1.0 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 1.0 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkj nmlkji

nmlkj nmlkj nmlkji

nmlkj nmlkj nmlkji

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location gfedcb

Page 285 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: 

gfedc

gfedc

gfedc

gfedc

10. Based on the best information available (interviews, usage records, surveys, etc.), what types of 
ordnance and/or potential UXO exist or were used at the range or other site? (Please indicate 
the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedcb Small Arms (.50 cal and under) nmlkj nmlkj nmlkji nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj
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gfedc Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedc Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedcb

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
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known or suspected to be contaminated (check one): 
 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.0 

nmlkj

nmlkji

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list:  
 No 
 Unknown 

nmlkj

nmlkji

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20.
Have munitions response activities been initiated/conducted on the range/site? 

 Yes 
 No 

nmlkji

nmlkj
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 Unknown 
If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

nmlkj

gfedc

gfedcb

gfedc

gfedc

gfedcb

gfedcb

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkji

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: 

gfedc

gfedc

gfedc

gfedc

gfedcb

gfedc

gfedc

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkj nmlkj nmlkji nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkji nmlkj nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkj nmlkji nmlkj nmlkj

24. What are the land use restrictions? (select all that apply) 
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Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25. How is access currently controlled? (select all that apply) 
 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle 
 Other: 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedc

26. For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc
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     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

27. Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control of 
the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns land 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Old Skeet and Trap Range
Part II-C Question 4: The range is currently not in NORM but it is addressed in the Federal Facilities 
Agreement with EPA as Stump Neck SWMU#28. It is currently a site screening area. 
Part II-C Question 5: This skeet range was used for recreational purposes only. Military munitions 
were never used on this range. The range was added to the Navy Range Inventory at the request of 
NAVSEA because the range is closed. 
Part II-C Question 6: The range was partially on land, partially over water. 
Part II-C Question 13: The range extends into the water also. 
Part II-C Question 14: The range extends into the water also. 
Part II-C Question 15: The depth to groundwater is for drinking water. Depth to shallow groundwater 
is about 15 feet. 
Part II-C Question 17: There are no threatened or endangered species present on the range but 
there are threatened or endangered species on the facility. 
Part II-C Question 20: The constituent of concern is lead. The range is currently a site screening 
area and addressed in the Federal Facilities Agreement. We anticipate sampling the area for 
contamination. 

Part II-C Question 24: 
Part II-C Question 25: 
Part II-C Question 4: 
Part II-C Question 4: 

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
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RISK ASSESSMENT CODE 
MANAGEMENT GUIDANCE FOR THE 

DEFENSE ENVIRONMENTAL RESTORATION PROGRAM
 
Site Name Old Skeet and Trap Range Rater's Name ELAINE MAGDINEC
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264
DERP Project # Organization IHDIVNAVSURFWARCEN
Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE

Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 1
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What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, Black 
Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 0
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 1
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 

Page 293 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 5
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
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0 0
Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards or 
facility personnel continuously monitors and controls entry; or, an artificial or natural barrier 
(e.g., fence combined with a cliff) which completely surrounds the area; and, a means to 
control entry at all times through the gates or other entrances (e.g., an attendant, television 
monitors, locked entrances, or controlled roadway access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 5
 
Describe the site dynamics:
Severe erosion on the shoreline

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 29

Page 295 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
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1. Range/Site Name: Rum Point Skeet Range 

Range/Site FFID Number: ____________(if different from installation) 
Range/Site City(ies): ____________(if different from installation) 
Range/Site County(ies): ____________(if different from installation) 
Range/Site State(s): ____________(if different from installation) 
Latitude:  
Longitude:  
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: CLOSED
3. Range/Site Point of Contact: 

a. Name: ELAINE MAGDINEC 
b. Organization: IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MAGDINECEA@IH.NAVY.MIL 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number:  
b. NORM Site Name: 

nmlkj

nmlkji

5. Range/Site Classification (check all that apply): 
gfedc Testing

gfedc Training

gfedcb Small Arms Only (.50 cal and under)

gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedc Air-to-Air

gfedc Air-to-Water

gfedc Air-to-Land

gfedcb Land-to-Air

gfedc Land-to-Land

gfedc Land-to-Water

gfedc Water-to-Air

gfedc Water-to-Land

gfedc Water-to-Water

gfedc Unknown

7.
If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 

gfedc

gfedc

gfedc
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 Greater than 200 gfedc

8. Please indicate the: 
a. Total range/site acreage: 30.0 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 30.0 
    Known     Estimated     Unknown 

nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

nmlkj nmlkji nmlkj

9. Is a range/site map available? 
 Yes 
 No 

nmlkji

nmlkj

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkji .pdfgfedcb .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: Many other layers 

gfedcb

gfedcb

gfedc

gfedc

gfedcb

10. Based on the best information available (interviews, usage records, surveys, etc.), what types of 
ordnance and/or potential UXO exist or were used at the range or other site? (Please indicate 
the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedcb Small Arms (.50 cal and under) nmlkj nmlkj nmlkji nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Hand Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj
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gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedc Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj

gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11.
Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand nmlkj
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 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
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 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 10.0 

nmlkji

nmlkj

nmlkj

17. Are threatened or endangered species present on this range/site? 
 Yes, please list: Range is within the Eagle Protection Area 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkji

nmlkj

nmlkj

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20. Have munitions response activities been initiated/conducted on the range/site? 
 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 
     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 

nmlkj

nmlkji

nmlkj

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj
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     Other, please specify:  nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: 

gfedc

gfedc

gfedc

gfedc

gfedcb

gfedc

gfedc

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkj nmlkj nmlkji nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkj nmlkj nmlkji nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25.
How is access currently controlled? (select all that apply) 

 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedc

gfedcb
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       Vessel    Aircraft    Other Vehicle Patrols 
 Other: 
gfedc gfedc gfedcb

gfedc

26. For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27. Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control of 
the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 
     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the land. 

gfedcb

gfedc

gfedc

gfedc

gfedc

gfedc

Comments for Rum Point Skeet Range
Part II-C Question 5: This skeet range was used for recreational purposes only. Military munitions 
were never fired on the range. This range was added to the Navy Range Inventory as advised from 
NAVSEA because the range is closed. 
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Part II-C Question 15: Depth to shallow groundwater is approximately 15 feet. 
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name Rum Point Skeet Range Rater's Name ELAINE MAGDINEC
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264
DERP Project # Organization IHDIVNAVSURFWARCEN
Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
 
TYPE OF ORDNANCE: (Select all that apply)

A. Conventional ordnance and ammunition: VALUE
Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
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Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 1
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, Black 
Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 0
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6

Propellants 0
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
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What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 1
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 5
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 

(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 
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not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
Smallwood State Park is nearby as well as residential homes.
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1
A 24-hour surveillance system (e.g., television monitoring or surveillance by guards or 
facility personnel continuously monitors and controls entry; or, an artificial or natural barrier 
(e.g., fence combined with a cliff) which completely surrounds the area; and, a means to 
control entry at all times through the gates or other entrances (e.g., an attendant, television 
monitors, locked entrances, or controlled roadway access to the area).

0

Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0
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Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 24

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
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documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

C. Detailed Range/Site Information
 

1. Range/Site Name: FDR Skeet Range 
Range/Site FFID Number: ____________(if different from installation) 
Range/Site City(ies): ____________(if different from installation) 
Range/Site County(ies): ____________(if different from installation) 
Range/Site State(s): ____________(if different from installation) 
Latitude:  
Longitude:  
(provide southernmost and westernmost coordinates) 

2. Range/Site Status: CLOSED
3. Range/Site Point of Contact: 

a. Name: ELAINE MAGDINEC 
b. Organization: IHDIVNAVSURFWARCEN 
c. Phone: (301) 744-2264 
d. E-mail: MAGDINECEA@IH.NAVY.MIL 

4. Is this range/site currently being tracked in the Navy's NORM database (Navy Installation 
Restoration Program database)? 

 Yes 
 No 

a. NORM Site Number:  
b. NORM Site Name: 

nmlkj

nmlkji

5. Range/Site Classification (check all that apply): 
gfedc Testing

gfedc Training

gfedcb Small Arms Only (.50 cal and under)

gfedc Emergency Destruction

gfedc Open Burn/Open Detonation (OB/OD)

gfedc Other: 

6. Range/Site Type (check all that apply): 
gfedc Air-to-Air

gfedc Air-to-Water

gfedc Air-to-Land

gfedcb Land-to-Air

gfedc Land-to-Land

gfedc Land-to-Water

gfedc Water-to-Air

gfedc Water-to-Land

gfedc Water-to-Water
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gfedc Unknown

7. If the range is a water range, how many miles from shore is it located? (If the range extends 
through more than one selection, please check all that apply.): 

 Less than 3 
 Between 3 and 12 
 Between 12 and 200 
 Greater than 200 

gfedc

gfedc

gfedc

gfedc

8. Please indicate the: 
a. Total range/site acreage: 5.0 
    Known     Estimated 
b. Acreage confirmed as having UXO: 0.0 
    Known     Estimated     Unknown 
c. Acreage suspected or potentially containing UXO: 0.0 
    Known     Estimated     Unknown 
d. Acreage confirmed with no UXO: 5.0 
    Known     Estimated     Unknown 

nmlkj nmlkji

nmlkj nmlkj nmlkji

nmlkj nmlkj nmlkji

nmlkj nmlkj nmlkji

9. Is a range/site map available? 
 Yes 
 No 

nmlkj

nmlkji

a. If yes, is the map available in electronic format?
     Yes - what format?nmlkj .pdfgfedc .shpgfedc

.bmpgfedc .dwggfedc

.tifgfedc .dgngfedc

.gifgfedc .dxfgfedc

.jpggfedc

     Nonmlkj

b. What information does the map (or maps) depict? (select all that apply) 
     Range location 
     Range boundaries 
     Target locations 
     Natural/cultural resources 
     Other: 

gfedc

gfedc

gfedc

gfedc

gfedc

10. Based on the best information available (interviews, usage records, surveys, etc.), what types of 
ordnance and/or potential UXO exist or were used at the range or other site? (Please indicate 
the estimated residual density for each type of ordnance/UXO listed below.)
Note: This information will be used to populate the first section of the interactive RAC 
Worksheet (Question #23) for non-water ranges.

Estimated residual density of ordnance/UXO on 
affected range/site area (Items per acre) (L=<10, 

M=10-50, H=>50, U=Unknown)
L M H U

gfedcb Small Arms (.50 cal and under) nmlkj nmlkj nmlkji nmlkj

gfedc Hand Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc
Hand Grenades, practice (w/spotting nmlkj nmlkj nmlkj nmlkj
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charges)
gfedc Rifle Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rifle Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Projected Grenades, practice (w/spotting 
charges) nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mortars, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Projectiles nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Bombs, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Rockets, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Large Rocket Motors (>1,000 lbs) nmlkj nmlkj nmlkj nmlkj

gfedc Warheads nmlkj nmlkj nmlkj nmlkj

gfedc Guided Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Ballistic Missiles, explosive nmlkj nmlkj nmlkj nmlkj

gfedc Missiles, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Submunitions nmlkj nmlkj nmlkj nmlkj

gfedc Torpedoes nmlkj nmlkj nmlkj nmlkj

gfedc Mines, Explosive nmlkj nmlkj nmlkj nmlkj

gfedc Mines, practice (w/spotting charges) nmlkj nmlkj nmlkj nmlkj

gfedc Depth Charges nmlkj nmlkj nmlkj nmlkj

gfedc Bulk Propellant (solid or liquid) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Primary/Initiating) 
(e.g., lead styphnate, nitroglycerin) nmlkj nmlkj nmlkj nmlkj

gfedc Bulk High Explosives, (Secondary) (e.g., 
PETN, Comp A/B/C, RDX, HMX) nmlkj nmlkj nmlkj nmlkj

gfedc Demolition Charges nmlkj nmlkj nmlkj nmlkj

gfedc CADs/PADs nmlkj nmlkj nmlkj nmlkj

gfedc Primers, Detonators, Fuzes, Squibs nmlkj nmlkj nmlkj nmlkj

gfedc Military Dynamite nmlkj nmlkj nmlkj nmlkj

gfedc Less Sensitive Explosives (e.g., 
ammonium nitrate, explosive D) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., pyrophoric materials like white 
phosphorous)

nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., incendiary materials like napalm) nmlkj nmlkj nmlkj nmlkj

gfedc Other Pyrotechnics (not counted above) 
(e.g., flares, signals, screening smokes) nmlkj nmlkj nmlkj nmlkj

gfedc Riot Control Agents (Vomiting, Tear) nmlkj nmlkj nmlkj nmlkj
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gfedc War Gas Identification Sets (CAS) nmlkj nmlkj nmlkj nmlkj

gfedc Radiological (DU) nmlkj nmlkj nmlkj nmlkj

gfedc Other: nmlkj nmlkj nmlkj nmlkj

11. Please indicate the predominant soil type associated with the area of range/site that is known or 
suspected to be contaminated (check one): 

 Sand/Gravel-Sand 
 Sand-Silt/Sand-Clay 
 Silt/Silty-Clay 
 Clay-Sand/Clay-Silt 
 Gravel/Gravel-Sand 
 Clay/Sand with Stone 
 Rock 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

12. If the range or site is located in water, please check the appropriate depth (select all that apply):
 1-10 ft 
 10-30 ft 
 30-80 ft 
 Greater than 80 ft 
 Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

13. Please indicate the predominant topography associated with the area of range/site that is known 
or suspected to be contaminated (check one): 

 Flat 
 Flat w/gorges or gullies 
 Gently rolling 
 Heavily rolling 
 Mountainous 
 Rolling w/gorges or gullies 
 Water Range 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

14. Please indicate the predominant type of vegetation associated with the area of range/site that is 
known or suspected to be contaminated (check one): 

 Barren or low grass 
 Heavy grass and many shrubs 
 Heavy shrubs and trees 
 Low grass and few shrubs 
 Shrubs and some trees 
 Heavily Wooded 
 Water Range 

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

nmlkj

15. Estimate the average depth (in feet) to groundwater for this range/site: 300.0 ft. 
    Unknown 
    Not Applicable (water range/site) 
nmlkj

nmlkj

a. Is this range/site located over or near (i.e., within 1 mile) an aquifer used as a drinking water 
source? 
    Yes 
    No 
nmlkji

nmlkj
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    Unknown 
b. What is the range's or site's potential for contamination to drinking water? 
    Actual (known) 
    Potential 
    No Potential 
    Unknown 

nmlkj

nmlkj

nmlkj

nmlkj

nmlkji

16. Are there any wetland areas associated with this range/site? 
 Yes 
 No 
 Unknown 

If yes, what is the estimated acreage? 0.0 

nmlkj

nmlkj

nmlkji

17. Are threatened or endangered species present on this range/site? 
 Yes, please list:  
 No 
 Unknown 

nmlkj

nmlkj

nmlkji

18. Does the range/site contain archeological or cultural sites? 
 Yes 
 No 
 Unknown 

nmlkj

nmlkj

nmlkji

19. Has a RCRA Subpart X permit for OB/OD operations been pursued at this range/site? 
 Yes 
 No 
 Unknown 

a. If yes, does the permit or permit application have RCRA corrective action requirements that 
apply at this range/site? 
     Yes 
     No 

nmlkj

nmlkji

nmlkj

nmlkj

nmlkj

20.
Have munitions response activities been initiated/conducted on the range/site? 

 Yes 
 No 
 Unknown 

If yes, answer a, b, c, and d below. 
a. What is the scope of the response activities? (select all that apply) 
     Munitions and Explosives of Concern (includes UXO) 
     Munitions Constituents 
     Other chemical contamination 
     Unknown 
b. What is the status of the munitions response activities? (select all that apply) 
     Data collection 
     Investigation 
     Response/remedial action 
     Operation and maintenance 
     Monitoring 
     Close out 
c. Is contamination monitoring (i.e., groundwater, sampling and analysis) needed? 

nmlkj

nmlkji

nmlkj

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc
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     Yes 
     No 
     Unknown 
d. Under what authority were/are response actions conducted? 
     CERCLA 
     RCRA 
     Both CERCLA and RCRA 
     Unknown 
     Other, please specify:  

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

nmlkj

21. What type(s) of munitions response actions have been initiated/conducted on the range/site? 
(check all that apply) 

 Emergency response actions 
 Time-critical removal actions 
 Non-time-critical removal actions with Engineering Assessment/Cost Analysis 
 Non-munitions response actions 

    Explain:  
 None 
 Unknown 
 Other: 

gfedc

gfedc

gfedc

gfedc

gfedcb

gfedc

gfedc

22. What is the estimated/budgeted funding requirement associated with the response actions at 
this range/site? (U=Unknown; N/A=Not applicable)

23. Using the U.S. Army Engineering and Support Center risk assessment procedure as specified in 
the DERP Management Guidance, determine the Risk Assessment Code (RAC) for this 
range/site through completion of the interactive worksheet. 
Note: the items in Hazard Severity are automatically populated from the items checked in 
Question 10 of this questionnaire.

What is the RAC Hazard Severity?  I  II  III  IV  V nmlkj nmlkj nmlkj nmlkji nmlkj

What is the RAC Hazard Probability?  A  B  C  D  E nmlkj nmlkji nmlkj nmlkj nmlkj

What is the RAC?   I   II   III   IV  V  nmlkj nmlkj nmlkj nmlkji nmlkj

24. What are the land use restrictions? (select all that apply) 
Current Future
gfedcb gfedcb No public access authorized

gfedc gfedc Limited public access (wildlife refuge)

gfedc gfedc Limited public access (livestock grazing)

gfedc gfedc Public access (agriculture/forestry)

gfedc gfedc Public access (surface recreation)

gfedc gfedc Public access (vehicle parking)

gfedc gfedc Public access (surface supply storage)

gfedc gfedc
Unrestricted (commercial, residential, utility, subsurface recreational, and 
construction)

gfedc gfedc Other: 

25.
How is access currently controlled? (select all that apply) 
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 No controls 
 Not controlled, used for another purpose 
 Signs 
 Fencing around entire range/site 
 Partial fencing 
 Locked/secured gates 
 Log-in book/Office check-in 
 Security patrol 

       Vessel    Aircraft    Other vehicle patrols 
 Other: 

gfedc

gfedc

gfedcb

gfedc

gfedcb

gfedcb

gfedcb

gfedcb

gfedc gfedc gfedcb

gfedc

26. For transferred and transferring ranges/sites only: What was/is the nature of the proposed 
transfer? (select all that apply) 
Lease to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Ownership transfer to: 
     Other DoD Component 
     Federal agency 
     Tribal government 
     State agency 
     Local agency 
     Private entity 
     Unknown 
Reason for transfer: 
     Termination of lease 
     Revocation of withdrawn land 
     Base Realignment and Closure action 
     Other:  
a. List the entity(ies) receiving the property: 
     
     Unknown 
b. What is/was the actual, planned, or mandated date for transfer of the range/site? 
(MM/DD/YYYY) 
     Unknown 

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

gfedc

27.
Known Land Interest 
a. Indicate the known entities, other than a DoD component, with current ownership or control of 
the land or its resources. (select all that apply) 
     Federal Agency 
     State Government 
     Local Government 
     Private Sector 

gfedcb

gfedc

gfedc

gfedc
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     Tribal Government 
     None 
b. Provide a brief description of the organization with ownership/control interest: 
    GSA owns the land 

gfedc

gfedc

Comments for FDR Skeet Range
Part II-C Question 5: There is not much information on the existence of this range. There are stories 
that this range was used for shooting skeet by President Roosevelt and there is physical evidence of 
a trap house and an ice house. 
Part II-C Question 15: The depth to shallow groundwater is approximately 15 feet. Shallow 
groundwater is not used for drinking water. 
Part II-C Question 25: Controls are for entire restricted area not just range.

 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

September 2001
RISK ASSESSMENT CODE 

MANAGEMENT GUIDANCE FOR THE 
DEFENSE ENVIRONMENTAL RESTORATION PROGRAM

 
Site Name FDR Skeet Range Rater's Name ELAINE MAGDINEC
Site Location IHDIVNAVSURFWARCEN Phone Number (301) 744-2264
DERP Project # Organization IHDIVNAVSURFWARCEN
Date Completed 09/22/2003 Score See RAC Assesment Below
 
BACKGROUND:
These risk assessment procedures were developed by the U.S. Army Engineering and Support 
Center, Huntsville, Ordnance and Explosives Team to prioritize the response action(s) at formerly used 
defense sites. The procedures were developed in accordance with MIL-STD 882C and AR 385-10. 
The Department of Defense (DoD) is adopting the procedures, as an interim DoD-wide standard, to 
provide a set of uniform procedures for assessing explosives safety risks at Defense Environmental 
Restoration Program (DERP) sites.
 
Risk Assessment Code (RAC) scores developed using these procedures will be used by DoD for risk 
assessment at sites suspected to contain munitions and explosives of concern (MEC) or other 
explosive safety hazards. The risk assessment should be based on the best available information 
resulting from record searches, reports of Explosive Ordnance Disposal (EOD) Detachments actions, 
field observations, interviews, and measurements. This information is used to assess the risk involved 
based on the potential explosives safety hazards identified at the site. The risk assessment is 
composed of two factors, hazard severity and hazard probability.
 
PROCEDURE:
 
PART I. Hazard Severity. Hazard severity categories are defined to provide a qualitative measure of 
the worst credible event resulting from personnel exposure to various types and quantities of 
unexploded ordnance.
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TYPE OF ORDNANCE: (Select all that apply)
A. Conventional ordnance and ammunition: VALUE

Medium/large caliber (20mm and larger) 10
Bombs, explosive 10
Grenades, hand or rifle, explosive 10
Landmine, explosive 10
Rockets, guided missile, explosive 10
Detonators, blasting caps, fuzes, boosters, bursters 6
Bombs, practice (w/spotting charges) 6
Grenades, practice (w/spotting charges) 4
Landmine, practice (w/spotting charges) 4
Small arms, complete round (.22 cal -.50 cal) 1
Small arms, expended 0
Practice ordnance (w/o spotting charges) 0

Conventional ordnance and ammunition (largest single value) 1
 
What evidence do you have regarding conventional unexploded ordnance?
 
B. Pyrotechnics (for munitions not described above): VALUE

Munition (containers) containing White Phosphorus (WP) or other pyrophoric material (i.e., 
spontaneously flammable)

10

Munition containing a flame or incendiary material (i.e., Napalm, Triethylaluminum metal 
incendiaries)

6

Flares, signals, simulators, screening smokes (other than WP) 4
Pyrotechnics (largest single value) 0
 
What evidence do you have regarding pyrotechnics?
 
C. Bulk High Explosives (HE) (not an integral part of conventional ordnance; 

uncontainerized): VALUE
Primary or initiating explosives (Lead Styphnate, Lead Azide, Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.)

10

Demolition charges 10
Secondary explosives (PETN, Compositions A, B, C, Tetryl, TNT, RDX, HMX, HBX, Black 
Powder, etc.)

8

Military dynamite 6
Less sensitive explosives (Ammonium Nitrate, Explosive D, etc.) 3

High explosives (largest single value) 0
 
What evidence do you have regarding bulk explosives?
 
D. Bulk propellants (not an integral part of rockets, guided missiles, or other 

conventional ordnance; uncontainerized): VALUE
Solid or liquid propellants 6
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Propellants 0
 
What evidence do you have regarding bulk propellants?
 
E. Chemical Warfare Materiel and Radiological Weapons: VALUE

Toxic chemical agents (choking, nerve, blood, blister) 25
War Gas Identification Sets (CAS) 20
Radiological 15
Riot Control Agents (vomiting, tear) 5

Chemical and Radiological (largest single value) 0
 
What evidence do you have regarding chemical or radiological?

TOTAL HAZARD SEVERITY VALUE (Sum of values A through E (maximum of 61)) 1
Apply this value to Table 1 to determine Hazard Severity Category
 

TABLE 1 
HAZARD SEVERITY*

DESCRIPTION CATEGORY HAZARD SEVERITY VALUE
CATASTROPHIC I 21 and/or greater
CRITICAL II 10 to 20
MARGINAL III 5 to 9
NEGLIGIBLE IV 1 to 4
**NONE V 0
 
*Apply Hazard Severity Category to Table 3
**If hazard severity value is 0, you do not need to complete Part II of this form. Proceed to Part III and 
use a RAC score of 5 to determine your appropriate action.

PART II. Hazard Probability. The probability that a hazard has been, or will be, created due to the 
presence and other rated factors of unexploded ordnance or explosive materials on a formerly used 
Department of Defense (DOD) site.
 
AREA, EXTENT, ACCESSIBILITY OF MEC HAZARD (Select all that apply)
A. Location of MEC Hazards: VALUE

On the surface 5
Within tanks, pipes, vessels, or other confined areas 4
Inside walls, ceilings, or other building/structure 3
Subsurface 2

Location (largest single value) 5
 
What evidence do you have regarding the location of MEC?
 
B. Distance to nearest inhabited location/structure likely to be at risk from MEC hazard 
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(road, park, playground, building, etc.): VALUE
Less than 1,250 feet 5
1,250 feet to 0.5 mile 4
0.5 mile to 1.0 mile 3
1.0 mile to 2.0 Miles 2
Over 2 Miles 1

Distance (largest single value) 5
 
What are the nearest inhabited structues/buildings?
 
C. Number(s) of building(s) within a 2-mile radius measured from the MEC hazard area, 

not the installation boundary: VALUE
26 and over 5
16 to 25 4
11 to 15 3
6 to 10 2
1 to 5 1
0 0

Number of buildings (largest single value) 5
 
Narrative:
 
D. Types of Buildings (within a 2 mile radius): VALUE

Educational, child care, residential, hospitals, hotels, commercial, shopping centers 5
Industrial, warehouse, etc. 4
Agricultural, forestry, etc. 3
Detention, correctional 2
No buildings 0

Types of buildings (largest single value) 5
 
Describe the types of buildings:
 
E. Accessibility to site refers to access by humans to MEC. Use the following guidance: VALUE

No barrier nor security system 5
Barrier is incomplete (e.g., in disrepair or does not completely surround the site). 
Barrier is intended to deny egress from the site, as for a barbed wire fence for 
grazing.

4

A barrier (any kind of fence in good repair) but no separate means to control entry. Barrier 
is intended to deny access to the site.

3

Security Guard, but no barrier 2
Isolated site 1

A 24-hour surveillance system (e.g., television monitoring or surveillance by guards or 
facility personnel continuously monitors and controls entry; or, an artificial or natural barrier 
(e.g., fence combined with a cliff) which completely surrounds the area; and, a means to 
control entry at all times through the gates or other entrances (e.g., an attendant, television 

0

Page 319 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450



monitors, locked entrances, or controlled roadway access to the area).
Accessibility (largest single value) 4
 
Describe the site accessibility:
 
F. Site Dynamics. This deals with site conditions are subject to change in the future, 

but may be stable at the present. Examples would be excessive soil erosion on 
beaches or streams, increasing land development that could reduce distances from 
the site to inhabited areas or otherwise increase accessibility: VALUE
Expected 5
None anticipated 0

Site Dynamics (largest single value) 0
 
Describe the site dynamics:

TOTAL HAZARD PROBABILITY VALUE (sum of largest values for A through F 
(maximum of 30) 24

Apply this value to Hazard Probability Table 2 to determine the Hazard Probability Level.
 

TABLE 2 
HAZARD PROBABILITY

DESCRIPTION VALUE LEVEL HAZARD PROBABILITY
FREQUENT A 27 or greater
PROBABLE B 21 to 26
OCCASIONAL C 15 to 20
REMOTE D 8 to 14
IMPROBABLE E less than 8
 
*Apply Hazard Probability Level to Table 3

PART III. Risk Assessment. The risk assessment value for this site is determined using the following 
table. Enter the results of the Hazard Probability and Hazard Severity values.
 

TABLE 3 
RISK ASSESSMENT

PROBABILITY 
LEVEL

FREQUENT 
A

PROBABLE
B

OCCASIONAL
C

REMOTE 
D

IMPROBABLE
E

SEVERITY 
CATEGORY      

CATASTROPHIC I 1 1 2 3 4
CRITICAL II 1 2 3 4 5
MARGINAL III 2 3 4 4 5
NEGLIGIBLE IV 3 4 4 5 5
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RISK ASSESSMENT CODE 
RAC

RAC 1 High Risk - Highest priority for further action.
RAC 2 Serious Risk - Priority for further action.
RAC 3 Moderate Risk - Recommend further action.
RAC 4 Low Risk - Recommend further action.
RAC 5 Negligible Risk - Indicates that no DoD action is necessary.

PART IV. Narrative. Summarize the documented evidence that supports this risk assessment. If no 
documented evidence was available, explain all the assumptions that were made.
 
Note: The questionnaire for IHDIVNAVSURFWARCEN has been certified. It is no longer subject to be 
edited/updated.

Page 321 of 321U.S. Navy Closed, Transferred, and Transferring Range and Other Sites Questionnaire

9/22/2003http://www.navyrangeinventory.net/Apps/Printout.cfm?uid=09222003154450











































































































































































































































































































































































Installation Range Building # Date built current use other
Stump Neck Area 8 19SN 1943 training Bldg. AFD
Stump Neck Marine Rifle Range D- 21CSN 1918 Demolished
Stump Neck 31SN 1945 Demolished
Indian Head The Valley 45A 1942 Marina Safety/Info.Ctr
Indian Head The Valley 48 1900 storage/shelter
Indian Head The Valley 54 1908 storage
Stump Neck Area 8 55SN Demolished
Stump Neck Area 8 60SN 1943 storage
Indian Head The Valley 62 1903 conference room
Stump Neck Area 8 65SN 1931 training area/fish pond
Stump Neck IED 69SN 1953 storage Bldg. AFD
Indian Head The Valley 70 1904 storage
Indian Head The Valley 71 1904 storage
Indian Head The Valley 100 1941 pumping station
Indian Head Single Base Propellant 174 1910 dry house - storage
Indian Head Single Base Propellant 175 1902 dry house - storage
Indian Head Single Base Propellant 176 1899 dry house - storage
Indian Head Single Base Propellant 177 1903 dry house - storage
Indian Head Single Base Propellant 178 1904 dry house - storage
Indian Head Single Base Propellant 180 1910 dry house - storage
Indian Head Single Base Propellant 181 1910 dry house - storage
Indian Head Single Base Propellant 183 1910 dry house - storage
Indian Head Single Base Propellant 187 1910 dry house - storage
Indian Head Single Base Propellant 188 1910 dry house - hvac shop
Indian Head Single Base Propellant 204 1915 dry house - storage
Indian Head Single Base Propellant 205 unknown storage Bldg. - housing EXC
Indian Head Single Base Propellant 207 1915 dry house - storage
Indian Head Single Base Propellant 208 1915 dry house - storage TBD
Indian Head Single Base Propellant 210 1915 dry house - storage TBD
Indian Head The Valley 253 1916 lab TBD
Indian Head The Valley 254 1918 pumping station
Indian Head NG Slums 738 1953 storage Bldg.
Indian Head FDR Skeet Range 807 1953 storage Bldg.
Indian Head FDR Skeet Range 807A 1953 ac/heater house
Indian Head NG Slums 1216 1961 storage
Indian Head NG Slums 1451 1988 storage TBD
Indian Head The Valley 1703 1985 operators Bldg.
Indian Head The Valley 1704 1985 dechlor/cholor-iniation Bldg.
Indian Head The Valley 1705 1985 chlorine contact chamber
Indian Head FDR Skeet Range 1844 1985 pumping station
Indian Head The Valley 1847 1985 pumping station
Indian Head Single Base Propellant 1890 1994 Natural Resources Field Office
Stump Neck IED 2012 1960 chlorinator house
Stump Neck Marine Rifle Range 2019 1962 offices TBD
Stump Neck IED 2059 1953 firing bunker
Stump Neck IOD 2063 unknown firing bunker AFD
Stump Neck Small Arms Range 2070RP unknown pistol range ABN
Stump Neck Marine Rifle Range 2075 1949 shredder ops. Building
Stump Neck Area 8 2077 1966 storage TBD
Stump Neck Area 8 2078 1966 storage TBD
Stump Neck Area 8 2079 1966 storage TBD



Installation Range Building # Date built current use other
Stump Neck Area 8 2080 1966 storage TBD
Stump Neck Area 8 2083 1966 training Bldg.
Stump Neck Area 8 2084 1966 training Bldg.
Stump Neck IOD 2086 1967 x-ray Bldg.
Stump Neck IED 2087 1967 offices
Stump Neck IOD 2090 1950 training Bldg.
Stump Neck Old Demo 2097 1969 storage
Stump Neck Marine Rifle Range 2101 1972 shelter TBD
Stump Neck Area 8 2102 1972 shelter TBD
Stump Neck Area 8 2104 1972 training Bldg. TBD
Stump Neck Marine Rifle Range 2105 1974 storage TBD
Stump Neck 2107 1976 testing Bldg. 
Stump Neck Area 8 2125 1984 training Bldg. TBD
Stump Neck 2127 1984 storage TBD
Stump Neck Marine Rifle Range 2128 1988 storage TBD
Stump Neck 2131 1989 test Bldg. TBD
Stump Neck Test Area 2 2145 1987 test range
Stump Neck Marine Rifle Range 2147 2002 equipment maintenance support
Stump Neck Marine Rifle Range 2147 1990 storage
Stump Neck Marine Rifle Range 2148 1990 storage
Stump Neck Marine Rifle Range 2150 1991 office/storage
Stump Neck Marine Rifle Range 2151 1991 storage
Stump Neck Rum Point Skeet Range 2152RP unknown unknown
Stump Neck Rum Point Skeet Range 2153RP 1991 club house
Stump Neck 2154A 1991 offices TBD
Stump Neck 2154B 1991 training Bldg. TBD
Stump Neck 2154C 1991 offices TBD
Stump Neck Marine Rifle Range 2155 1991 offices
Stump Neck IOD 2158 1991 shelter
Stump Neck Rum Point Skeet Range 2164RP 1991 skeet range support Bldg.
Stump Neck Marine Rifle Range 2165 1991 AC TBD
Stump Neck Rum Point Skeet Range 2169RP 1991 skeet range support Bldg.
Stump Neck Rum Point Skeet Range 2170RP 1991 skeet range support Bldg.
Stump Neck 2173 1990 storage
Stump Neck IED 2174 1992 shelter
Stump Neck Test Area 1 2191 1998 storage
Stump Neck Test Area 1 2192 1998 storage
Stump Neck Test Area 1 2193A 1958 Tower
Stump Neck Test Area 1 2193B 1958 Tower
Stump Neck Marine Rifle Range 2195 1991 storage
Stump Neck Marine Rifle Range D- 21CSN 1918 Testing Bldg. TBD

TBD to be demolished
AFD approved for demolitin
EXC excess (mobile)
ABN abandoned
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ABOUT ITRC 
 
Established in 1995, the Interstate Technology & Regulatory Council (ITRC) is a state-led, 
national coalition of personnel from the environmental regulatory agencies of some 40 states and 
the District of Columbia; three federal agencies; tribes; and public and industry stakeholders. The 
organization is devoted to reducing barriers to, and speeding interstate deployment of, better, 
more cost-effective, innovative environmental techniques. ITRC operates as a committee of the 
Environmental Research Institute of the States (ERIS), a Section 501(c)(3) public charity that 
supports the Environmental Council of the States (ECOS) through its educational and research 
activities aimed at improving the environment in the United States and providing a forum for 
state environmental policy makers. More information about ITRC and its available products and 
services can be found on the Internet at www.itrcweb.org. 
 
 
DISCLAIMER 
 
This document is designed to help regulators and others develop a consistent approach to their 
evaluation, regulatory approval, and deployment of specific technologies at specific sites. 
Although the information in this document is believed to be reliable and accurate, this document 
and all material set forth herein are provided without warranties of any kind, either express or 
implied, including but not limited to warranties of the accuracy or completeness of information 
contained in the document. The technical implications of any information or guidance contained 
in this document may vary widely based on the specific facts involved and should not be used as 
a substitute for consultation with professional and competent advisors. Although this document 
attempts to address what the authors believe to be all relevant points, it is not intended to be an 
exhaustive treatise on the subject. Interested readers should do their own research, and a list of 
references may be provided as a starting point. This document does not necessarily address all 
applicable heath and safety risks and precautions with respect to particular materials, conditions, 
or procedures in specific applications of any technology. Consequently, ITRC recommends also 
consulting applicable standards, laws, regulations, suppliers of materials, and material safety data 
sheets for information concerning safety and health risks and precautions and compliance with 
then-applicable laws and regulations. The use of this document and the materials set forth herein 
is at the user’s own risk. ECOS, ERIS, and ITRC shall not be liable for any direct, indirect, 
incidental, special, consequential, or punitive damages arising out of the use of any information, 
apparatus, method, or process discussed in this document. This document may be revised or 
withdrawn at any time without prior notice. 
 
ECOS, ERIS, and ITRC do not endorse the use of, nor do they attempt to determine the merits 
of, any specific technology or technology provider through publication of this guidance 
document or any other ITRC document. The type of work described in this document should be 
performed by trained professionals, and federal, state, and municipal laws should be consulted. 
ECOS, ERIS, and ITRC shall not be liable in the event of any conflict between this guidance 
document and such laws, regulations, and/or ordinances. Mention of trade names or commercial 
products does not constitute endorsement or recommendation of use by ECOS, ERIS, or ITRC. 

http://www.itrcweb.org
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EXECUTIVE SUMMARY 
 
Small arms firing ranges (SAFRs) include government, commercial, and recreational rifle, pistol, 
trap, skeet, and sporting clay ranges. Small arms firing ranges are those ranges accepting 50 
caliber or smaller ammunition. This definition is meant to include shotgun ammunition used on 
trap- and skeet-type ranges. SAFRs may contain lead, antimony, copper, zinc, arsenic, and 
polycyclic aromatic hydrocarbons (PAHs) from nonexploding (nonenergetic) bullets and 
fragments, bullet jackets, and related sporting material (e.g., clay targets); however, lead is the 
primary risk driver and is thereby the focus of this guidance. 
 
Lead has documented impacts on human health, particularly for children. There are many 
mechanisms for exposure to lead, including drinking lead-contaminated groundwater, ingesting 
lead-contaminated soil or sediment, or inhaling airborne particles of lead. Lead dissolution and 
migration to groundwater or through aerially (windblown) or hydraulically (erosion and 
deposition) dispersed particles can cause exposure and result in elevated levels of lead in the 
blood of humans and wildlife and may ultimately impact beneficial future land use. 
 
The U.S. Department of Defense (DoD) oversees more than 3,000 active SAFRs as well as the 
closure, or pending closure, of 200 more. In all, DoD expends more than 2 million pounds of 
lead annually. In addition to DoD facilities, there are an estimated 9,000 nonmilitary outdoor 
ranges in the United States (USEPA, January 2001). USEPA also estimates that 4% of the 
80,000 tons of lead produced in the United States during the late 1990s was made into bullets 
and shot.  
 
This guidance is designed to display a logical and easy-to-follow decision diagram for 
determining how best to remediate lead and lead-contaminated soils at closed small arms firing 
ranges. A decision diagram is included to assist the practitioner in formulating a proper strategy 
for removing the threat that metal, particularly lead, presents at small arms firing ranges. This 
decision diagram and accompanying documentation is valuable for planning, evaluating, and 
approving lead soil remediation systems. It defines site parameters and appropriate ranges of 
criteria necessary for characterizing, testing, designing, and monitoring lead soil remediation 
technologies. Contaminants, associated chemicals of concern, and contaminant distribution may 
differ among small arms firing ranges; however, many characteristics of a site, necessary to 
determine the efficacy of lead remediation technologies, are similar. Once a site has been 
characterized and the postremediation land use of the site established, engineered approaches can 
be designed, tested, and deployed. The decision diagram defines the primary decision points and 
provides characteristics used to evaluate various lead soil remediation strategies. The flow 
diagram references the sections where each element is more thoroughly discussed in the body of 
the document. When viewing the flow diagram electronically, simply click on the box in the 
flow diagram to proceed directly to that section for additional information. This approach is 
useful to state and federal regulators, environmental consultants, responsible parties/owners, and 
community stakeholders. 
 
Site owners and operators have only recently become familiar with the environmental 
consequences of their practice. Their industry has since developed Best Management Practices 
(BMPs) for environmental management and maintenance of their range and, consequently, 
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operators are incorporating these into their operating procedures. Federal agencies, specifically 
DoD, and commercial sporting range operators are proactively developing a greater 
understanding of lead management and remediation. There are a number of remediation 
technologies as well as sampling and analysis techniques that, if appropriately applied, can 
adequately characterize and remediate lead contamination at any SAFR. 
 
Because of the increased scrutiny being paid to SAFRs, the U.S. Department of Navy, USEPA 
Region 2, and the state of Florida have developed BMP documents to provide guidance on the 
operation of active SAFRs. These documents closely follow the guidance provided by the 
National Shooting Sports Foundation (www.rangeinfo.org). 
 
While researching and compiling information for this guidance, the team identified a number of 
regulatory and technical issues encountered while remediating a SAFR. Through this guidance, 
the team seeks to clarify these issues and make recommendations, which in the team’s view 
enhance the use of the techniques discussed in the guidance. Following are some of the more 
significant issues identified by the team. See Section 6.0 of this guidance for further discussion: 
 

• At some ranges, it may be possible and desirable to reuse the soil from the backstop of a 
range that is being closed to construct a new berm or rebuild an existing berm located in 
another area of the same property or facility. It is USEPA’s position that ranges that 
reclaim and recycle lead bullets or lead shot may place the soil that is generated during the 
reclamation process back onto an active range on the same property or facility or a 
property adjacent to and under the same ownership as the property where the soils 
originated without testing the soil for hazardous waste characteristics. 

 
• It has been suggested that range soil from a former backstop may also be reused, following 

lead reclamation, for constructing or rebuilding a backstop at a location that is not on the 
range property. The same environmental benefits from berm reuse as described later in this 
document could be realized, but extra oversight may be needed. Since individual states 
may not permit this action, or may impose additional requirements for transportation, 
documentation, and approvals, state regulations and regulatory agencies should be 
consulted prior to transporting range soils to a property that is not the same as or adjacent 
to and under the same ownership as the property where the soils originated.  

 
• While many current analytical methods rely on using only soil that has been passed 

uncrushed through a 30-mesh sieve as the source for analytical tests, some controversy 
exists in the field as to the best method(s). Other sample preparation protocols have been 
proposed and approved by governing regulatory bodies. Differences in sample preparation 
protocols include the designation of the size of sieve or whether to use a sieve at all and on 
the degree of disaggregation prior to sieving. Therefore, to recommend a specific sample 
preparation method may be misleading. No matter which method is selected, however, it 
should result in a sample that is representative of the site and its environment and is 
agreeable to the regulatory community and the other parties involved in the evaluation. 

http://www.rangeinfo.org
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Other recommendations on relevant issues can be found throughout this document. Please refer 
to Section 6.0 for a comprehensive listing of all issues contained in this document. 
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CHARACTERIZATION AND REMEDIATION OF SOILS 
AT CLOSED SMALL ARMS FIRING RANGES 

 
 
1.0 INTRODUCTION 
 
Small arms firing ranges (SAFRs) include government, commercial, and recreational rifle, pistol, 
trap, skeet, and sporting clay ranges. Small arms firing ranges are those ranges accepting 50 
caliber or smaller nonexploding ammunition. This definition is meant to include shotgun 
ammunition used on trap- and skeet-type ranges. Small arms firing ranges may contain lead, 
antimony, copper, zinc, arsenic, and polycyclic aromatic hydrocarbons (PAHs) that may leach 
from bullets and fragments, bullet jackets, and related sporting material (e.g., clay targets), 
thereby contaminating soils and possibly surface and groundwater (NFESC, 1997). Table 1-1 
lists components used to manufacture ammunition and clay targets. 

 

 
Table 1-1. Contaminants Potentially Found at Small Arms Firing Ranges 

(Information obtained from Tables 2-1 & 2-2 in NFESC, 1997) 
 
Lead accounts for more than 85% of the weight of the projectile and constitutes the greatest 
environmental concern. If the projectile fragments upon impact, it creates lead dust, which can 
be carried off site by either wind or water erosion. The heat of firing bullet projectiles can also 
atomize lead in a sort of lead vapor, which can precipitate or condense on soil particles at the 
firing line. 

Constituent Comment 
Lead Primary constituent of a projectile 
Lead Styphnate/Lead Azide Primary constituent 
Antimony Increases hardness 
Arsenic Present in lead. A small amount is necessary in the 

production of small shot since it increases the surface 
tension of dropped lead, thereby improving lead shot 
roundness.  

Copper bullet core alloy Increases hardness 
Tin Increases hardness 
Copper  Jacket alloy metal 
Zinc  Jacket alloy metal 
Iron  Iron tips on penetrator rounds 
PAHs (Polycyclic Aromatic 
Hydrocarbons)  

Concentration of PAHs in clay targets varies from one 
manufacturer to the next but may be as high as 
1000mg/kg. Existing studies show that PAHs are 
bound within the limestone matrix of the target and 
are, therefore, not bioavailable. 



ITRC –  Characterization and Remediation of Soils January 2003 
 at Closed Small Arms Firing Ranges 
 

2  

Lead has documented impacts on human health, particularly for children. There are many 
mechanisms for exposure to lead, including drinking lead-contaminated groundwater, ingesting 
lead-contaminated soil or sediment, or inhaling airborne particles of lead. Lead dissolution and 
migration to groundwater or through aerially (windblown) or hydraulically (erosion and 
deposition) dispersed particles can cause exposure to lead and result in elevated levels of lead in 
the blood of humans and wildlife and may ultimately impact future land use. Remediation of 
soils at small arms firing ranges presents unique challenges because lead and associated co-
contaminants (see Table 1-1) exist as both discrete particles and as sorbed compounds dispersed 
within the soil matrix. The form and distribution of particulate lead varies based on range use, 
size and impact velocity of the round, soil characteristics, and past range maintenance practices.  
 
For rifle and pistol ranges, most training is done with fixed or stationary targets at known 
distances, resulting in the formation of “bullet pockets” on the face of the berm. The high-impact 
energy of these high-speed rounds with the rounds accumulated in the bullet pockets results in 
significant fragmentation and ricochet. To mitigate ricochet, standard range maintenance 
practices include “refacing” and/or turning the berm soil over to bury the projectiles below the 
impact depths of incoming rounds. As a result, particulate lead can be found at depths below 
traditional impact depths; and the particles range from whole, relatively intact projectiles to 
microscopic metal particles. This heavy accumulation of lead in a relatively small soil volume 
coupled with the fine lead present results in range soils high in total lead, which can fail standard 
leachability tests such as the RCRA Toxicity Characteristic Leaching Procedure (TCLP) and the 
Synthetic Precipitation Leaching Procedure (SPLP). 
 
Shotgun ranges (skeet, trap, and sporting clays), on the other hand, typically involve widely 
dispersed lead particles that fall to the ground with little impact energy. Remediation of these 
ranges involves large soil volumes with relatively low particulate lead concentrations. However, 
based on the age of the range and soil chemistry, lead shot can corrode into a wide range of 
various particle sizes. Since the pellets have little impact energy, fragmentation is not an issue. 
However, Craig, et al. (2002) reports evidence of fragmentation associated with short-range, 
low-angle shotgun shots. 
 
The disk-like, flying targets used at shotgun ranges contain PAHs. However, Baer (1995) found 
that the targets did not exhibit the characteristics of toxicity as determined by an USEPA toxicity 
test even though they contained high levels of PAHs. The state of Connecticut accepted these 
findings and treated the targets at the site as solid rather than hazardous wastes. 
 
1.1 Problem Statement 
 
The U.S. Department of Defense (DoD) oversees more than 3,000 active SAFRs as well as the 
closure, or pending closure, of 200 more. In all, DoD expends more than 2 million pounds of 
lead annually. In addition to DoD facilities, there are an estimated 9,000 nonmilitary outdoor 
ranges in the United States (USEPA, January 2001). USEPA also estimates that 4% of the 
80,000 tons of lead produced in the United States in the late 1990s was made into bullets and 
shot. Several existing environmental regulations can apply to shooting ranges. Developing and 
implementing an Environmental Stewardship Plan or Best Management Practices as outlined by 
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the firearms industry (www.rangeinfo.org), USEPA, or the Florida Department of Environmental 
Protection is an important range management activity to prevent environmental and/or regulatory 
problems. Federal agencies, specifically DoD, and commercial sporting range operators are 
proactively developing a greater understanding of lead management and remediation. There are a 
number of remediation technologies as well as sampling and analysis techniques that, if 
appropriately applied, can adequately characterize and remediate lead contamination at any 
SAFR. 
 
1.2 Purpose 
 
This guidance is designed to display a logical and easy-to-follow decision diagram for 
determining the best remediation alternative for lead at closed small arms firing ranges (SAFRs). 
The decision diagram, Figure 1-1, contains the general decision points when considering soils 
remediation at closed SAFRs. How to best manage lead at active and inactive small arms firing 
ranges is the subject of a follow-on ITRC project scheduled for completion in 2003. 
 
The decision diagram (Figure 1-1) is included to assist the practitioner while formulating a 
proper strategy for removing the threat that metal, particularly lead, presents at small arms firing 
ranges. This decision diagram and accompanying documentation is valuable for planning, 
evaluating, and approving lead soil remediation systems. It defines site parameters and 
appropriate ranges of criteria necessary for characterizing, testing, designing, and monitoring 
lead soil remediation technologies. Contaminants, associated chemicals of concern (CoCs), and 
contaminant distribution may differ among small arms firing ranges; however, many 
characteristics of a site necessary to determine the efficacy of lead remediation technologies are 
similar. Once a site has been characterized and the postremediation land use of the site 
established, engineered approaches can be designed, tested, and deployed. The decision diagram 
defines the primary decision points and provides characteristics used to evaluate various lead soil 
remediation strategies. The flow diagram references sections where each element is more 
thoroughly discussed in the body of the document. When viewing the flow diagram 
electronically, simply click on the box in the flow diagram to proceed directly to that section for 
additional information. This approach is useful to state and federal regulators, environmental 
consultants, responsible parties/owners, and community stakeholders. 
 
 

http://www.rangeinfo.org
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Figure 1-1.  Decision Tree: Characterization and Remediation of Closed 
Small Arms Firing Range Soils 
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2.0 SITE CHARACTERIZATION 
 
Site characterization assesses the extent and nature of the contaminants of concern as an initial 
step in the cleanup of a small arms firing range. The general approach for a small arms firing 
range site characterization is identical to that used in the assessment of any site where metals or 
other regulated hazardous chemical constituents have been released to the environment. Site 
characterization should answer the following questions: 

• What are the contaminants of concern (CoCs) in addition to lead at the subject ranges? 
• What is the vertical and horizontal extent of the lead and other CoCs in the environment? 
• What are the concentrations of these contaminants across the affected area? 
• What environmental media are impacted (i.e., soil, surface water, groundwater, air, 

sediment)? 
• Are the impacted areas limited to locations where bullets and shot were initially deposited 

or has there been vertical/horizontal migration of the contaminants of concern?  
• If migration has occurred, what are the likely routes of migration? 
• What are existing or potential human or environmental exposure pathways? 
• Is there a potential UXO present? 

 
Before any actual sampling is conducted at a range to answer these questions, one should gather 
available records and accounts of the range history, use, and layout. These aspects of the site 
characterization are discussed below. 
 
2.1 Range History and Records 
 
To determine where lead and any other contaminants associated with the deposition of bullets 
and/or lead shot pellets are present in the environment, information should be gathered regarding 
the location of all current ranges that are subject to cleanup, as well as any abandoned ranges. 
This information can be obtained from written records, plans, photographs, etc. kept by the 
facility and/or through interviews with persons familiar with past operations. Current and 
historical aerial photographs are often excellent sources of information on range layout. 
 
Information should also be gathered on the period of time during which each range was in use, 
the estimated amount of shooting done during that time, the type of ammunition used, and the 
reclaiming and recycling history of the site. For trap and skeet ranges, the amount of lead shot 
pellets deposited at a range may be estimated based on the number of targets used annually by 
the facility. Additionally, information should be obtained regarding any removal and relocation 
of soils from ranges to other locations at the range or off site. Areas that received soil that was 
likely contaminated with lead should be included in the site characterization. 
 
Available surveys and property maps of the facility and ranges should be obtained. An 
examination of property boundaries with respect to range layout and areas where ammunition is 
deposited should be performed to determine whether any off-property impacts exist. 
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2.2 Range Design Considerations 
 
The design and use of a shooting range will have a direct impact on where the lead will be 
deposited. Researching the range design(s) and past use(s) will help you identify where the lead 
will be found and help focus the remediation efforts. There are four different types of outdoor 
ranges: shotgun ranges, static ranges, dynamic ranges, and interactive ranges. Confusing the 
issue is the possibility that over the years a range may actually consist of several different 
ranges—one overlaid on top of another.  
 
Users of a shotgun range shoot at airborne discs using ammunition that typically consists of 
between 1 ounce and 1-1/8 ounces of lead pellets. The pellets are very small in diameter (from 
.08 to .095 inches), which means the ammunition contains a large number of pellets (from 350 to 
650 pellets per cartridge). These pellets have a maximum distance of between 660 feet and 770 
feet from the shooter. Shotgun ranges are primarily used for recreation; however, the Army Air 
Corps used shotgun ranges for initial training in the skills needed to shoot down enemy 
airplanes. These ranges are not always over dry land. The impact areas for some of these ranges 
may be over wetlands or even open water. The National Association of Shooting Ranges, a 
division of the National Sports Shooting Foundation (NSSF), has published Environmental 
Aspects of Construction and Management of Outdoor Shooting Ranges, which describes the 
standard designs of trap (Figure 4-2), skeet (Figure 4-3), and conceptual design of sporting clays 
(Figure 4-4) www.rangeinfo.org. 
 
Static ranges, dynamic ranges, and interactive ranges are used with rifles and handguns but can 
also include shotguns using large projectiles (known as “buckshot” and “slugs”). The static 
range is one where a stationary shooter fires at a known target located at a known distance. Most 
military basic training as well as recreational shooting is static. The dynamic range is one where 
there is movement on the part of the shooter firing at a known target. Finally, the interactive 
range is where there is movement on the part of the shooter, who is firing at targets that may also 
be moving, are randomly located, or are a surprise to the shooter. Interactive ranges are used 
primarily in law enforcement and military training but can also be part of advanced self-defense 
training.  
 
There are different site characterization and environmental management implications for each of 
these four types of ranges. The shotgun range will have a widely scattered deposition of very 
small pellets (of a consistent size and shape) within an area no more than 770 feet from the 
shooting position, with the majority of the lead being deposited at a distance between 375 feet 
and 600 feet from the shooter. The shape and size of the area of shot deposition, or “shotfall 
zone,” depends on the kind of recreational shooting done at the range (i.e., trap, skeet, or 
sporting clays) and the number of fields (single or multiple) (NSSF, 1997, pp. 4.1–4.7). The 
pellets will typically be found within inches of the surface, unless tilling or digging has 
physically disturbed the area.  
 
The static range has lead very concentrated in a very small area directly behind each target. The 
lead may be found up to two feet into a primary impact berm. Lead from static ranges can also 
migrate due to erosion from the berm material, through surface water runon and runoff. The 

http://www.rangeinfo.org
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targets are typically set between 5 feet and 8 feet apart in a straight line parallel to the firing line. 
Dynamic ranges also have small and identifiable lead deposits behind each target, but the targets 
are more randomly and widely dispersed. This layout results in specific areas of lead deposition 
in moderate concentration dispersed over a larger area. 
 
2.3 Rifle/Handgun Firing Range Layouts 
 
To effectively characterize the soil in each area for various range layouts, it is necessary to 
understand how the depth and aerial extent of particulate lead distribution varies with each type 
of range layout. The traditional layout of training areas can involve a central impact area for 
large munitions, ringed by SAFRs on the perimeter for firing toward the center. As a result, the 
safety fans and projectile flight paths can overlap, resulting in unexploded ordnance (UXO) 
unexpectedly turning up in SAFR soils and small arms projectiles in impact area soil. In addition 
to the safety issues associated with UXO (www.itrcweb.org, see the ITRC UXO guidance 
document), there are also contaminant issues with unburned propellants and explosives, which 
are present as microscopic discrete particles dispersed over a wide area, not unlike the dispersion 
of lead shot at a skeet range.  
 
A rifle/handgun firing range has the following major areas (see Figure 2-1): 

• Primary Impact Berm 
• Range Floor 
• Lateral or Side Berms 
• Safety Fan, or Fallout Area 

 
Figure 2-1. Cross Section of a Typical Static Rifle and Handgun Range 

(Modified from Figure 1.1 in AFCEE, 2000) 

Primary Impact Berm 

Range Floor 

http://www.itrcweb.org
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2.3.1 Primary Impact Berm 
 
The primary impact berm faces the shooter and takes the bullet head on. As such, the full force 
of impact is absorbed by the berm. Two mechanisms at work to scrub energy and stop the bullet 
are displacement of soil particles and fragmentation of the lead projectile. In sandier soils, 
displacement of the soil particles allows the bullet to penetrate a foot or more into the berm, with 
soil resistance increasing with depth. Eventually, all of the energy is scrubbed, and the bullet 
comes to rest basically intact and buried within the soil matrix. Hard-packed berm soil, surfacial 
lead buildup, or the presence of rocks causes the lead to fragment upon impact. Fragmentation 
also scrubs energy but creates undesirable byproducts—the generation of lead dust and 
fragments that increase the aerial extent of remedial efforts. Ricochet, which can present serious 
threats to shooters, bystanders, and neighboring properties, further expands the area that needs to 
be addressed by cleanup efforts.  
 
2.3.2 Range Floor 
 
The range floor is defined as the ground between the firing line and the primary impact berm, 
with a width equal to the width of the range lanes. This surface rarely receives direct fire and as 
such the particulates are shallow as compared to the primary impact berm. Rounds that impact 
the range floor are typically a flat trajectory that fell short of the berm or those that result from 
ricochet. The resulting projectiles/fragments are typically found lying on the surface or 
embedded in the root mass of the range floor vegetation, usually within the top 6 inches of soil. 
Live rounds are also found on a regular basis in this area, as there are misfires that were ejected 
and lost or dropped rounds that were not picked up. Empty brass is also common in this area, and 
casings also represent a potential source of lead because the initiators, or primers, use shock-
sensitive lead compounds with residuals left in the casing after firing. The muzzle blast deposits 
these same lead compounds, as well as lead dust resulting from the rifling on the barrel of the 
weapon cutting into the projectile as it leaves the barrel. Typical depths of penetration on the 
range floor are 1 foot or less. 
 
2.3.3 Lateral, or Side, Berms 
 
Lateral berms separate contiguous ranges within a complex or provide containment at the 
perimeter. Like the range floor, they rarely receive direct fire and typically collect ricochets and 
the occasional stray round, which results from cross fire across lanes. The typical penetration 
depth is 1 foot. These berms may also be used on shotgun ranges. 
 
2.3.4 Safety Fan/Fallout Area 
 
On most range types, the rounds/fragments found in the safety fan/fallout area are almost 
exclusively the result of ricochet. Unless earthmoving is performed, the fragments lie on the 
surface. The exception to this rule is trap and skeet ranges, where distance is used to collect 
projectiles and the fallout area is the part of the range receiving most impact. If sampling is 
required, it should be conducted on the range floor, where most times fragments can be 
vacuumed up without any excavation. 
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Figure 2-2.  Cross Section and Plan View of Shotgun Range Layout and 
General Shotfall Zone (Modified from Figure 2-1 in AFCEE, 2000) 
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2.4 Shotgun Range Layouts 
 
The primary characteristic of all shotgun ranges from an environmental perspective is the wide 
distribution of shot. This results in a relatively large area in which there might be a concern. The 
full extent of the total shotfall zone must be known before effective lead management practices 
can be implemented. Because clay targets are thrown at different angles for each of the different 
shotgun shooting venues, the type of venue will determine the dispersion of the spent shot. 
 
2.4.1 Trap Range Layout (NSF, 1997) 
 
The positions of the shooters and the angles at which trap targets are thrown result in a funnel-
shaped shotfall zone. Depending on the load, the angle at which the shot was fired, and wind 
direction, typical lead trap loads can reach nearly 770 feet from the shooter. The theoretical 
shotfall zone and the area of maximum shotfall are illustrated in Figure 2-3. Note the overlap of 
the shotfall zone from adjacent fields, resulting in areas with increased amounts of lead.  
 

 
Figure 2-3.  Schematic Drawing of Trap Range Layout (Modified from NSSF, 1997) 

 

770 ft 

600 ft 

375 ft

Area of Maximum 
Shotfall 

 



ITRC –  Characterization and Remediation of Soils January 2003 
 at Closed Small Arms Firing Ranges 
 

11  

2.4.2 Skeet Range Layout 
 

The positions of the shooters and the angles at which skeet targets are thrown results in a “fan-
shaped shotfall zone. Depending on the load, the angle at which the shot was fired, and the wind 
direction, typical lead skeet loads can reach about 680 feet from the shooter (see Figure 2-4). 
 
 
 

 
Figure 2-4.  Schematic Drawing of Skeet Range Layout 

(NSSF, 1997) 
 

 
2.4.3 Sporting Clays Range Layout (NSSF, 1997) 
 
The defining feature of sporting clays courses is the complete flexibility in target angles and 
shooting directions. Because there is no “standard” layout for sporting clays courses, it is 
impossible to illustrate a “standard” shotfall zone or area of maximum shotfall. When 
investigating closed facilities, efforts need to focus on identifying the locations of shooting 
stations and the target launcher in order to estimate where the shooter engaged the target. Unlike 
most shotgun ranges, stations at some sporting clays may involve low-angle, short-distance 
shotgun shots. Craig et al. (2002) has reported at the Winter Workshop and Meeting of the 
Virginia Chapter of the Wildlife Society that fragmentation may be more evident in these types 
of situations. 
 
2.5 Fate and Transport Considerations 
 
Sources of lead on military and civilian small arms firing ranges include spent bullets and 
residues of lead compounds used in small-caliber bullet primer and igniter formulations. Small-
caliber military bullets (5.56mm and 7.62mm) have spent bullets composed of antimony-
hardened lead in a copper jacket. The copper in a jacketed bullet remains in close proximity to 
the lead core. When the metals are exposed to moisture, an electrical connection between two 
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dissimilar metals is established, and the electron flow between them may result in galvanic 
corrosion. 
 
Bullet masses range from 32 to 86 grams per bullet, of which 96.4% by weight is lead (MIDAS, 
2002). Common military primer formulations (FA-956 and FA-70), igniters, and propellants 
include organolead compounds (lead thiocyanate, lead styphnate, lead stearate, lead salicylate) at 
approximately 0.1 to 0.2 grams per bullet (MIDAS, 2002). Lead carbonate also is added to 
inhibit corrosion of gun barrels. The primary sources of lead at training ranges are spent bullet 
projectiles and shot pellets. However, given the multiple uses of military ranges, residues from 
unignited propellant and explosives from artillery, rockets, etc. may also exist. 
 
Site characterization at small arms firing ranges involves soil and water analyses to determine 
the spatial distribution of contaminants. However, it is important to understand the physical 
processes and chemical reactions that affect lead distribution in the environment so that the 
potential for contaminant migration can be assessed. The following subsections will describe the 
important physical processes and geochemical reactions that govern lead mobility. 
 
2.5.1 Physical Processes 
 
Elemental lead from fragmented bullet slugs and shot can be transported as a particulate by the 
action of surface water, groundwater, and wind. Typically, the greatest lead concentrations are 
measured near impact sources (impact and lateral berms and shotfall zones). The action of water 
and wind could distribute lead particulates and lead-enriched soil down slope or along the 
prevailing wind direction.  
 
When slugs and pellets are exposed to the atmosphere and precipitation, elemental lead will tend 
to oxidize (or corrode) over time. Oxidation products consist primarily of lead hydroxide and 
lead carbonate. As pure solids, these oxidized compounds are nearly insoluble; however, 
physical abrasion of lead-rich metal fragments during erosion will release the oxidation products 
as dust into the environment and create particles yielding a larger surface area prone to 
breakdown and leaching. 
 
2.5.2 Geochemical Reactions 
 
The major reaction classes that govern lead transport and fate are 

• dissolution-precipitation as a function of pH, 
• dissolution-precipitation as a function of redox environment, and 
• sorption-desorption reactions.  
 

The extent to which these reactions occur depends somewhat on site conditions such as soil 
composition, extent of soil saturation, and soil organic content. 
 
Lead compounds show the greatest aqueous solubility at the acidic (pH <4) and alkaline (pH 
>11) ranges. Under acidic conditions, elemental lead will dissolve, releasing a hydrated cation 
Pb2+. Under alkaline conditions, elemental lead will dissolve, theoretically forming the dissolved 
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hydroxide complex Pb(OH)3
- and ion-pair Pb(OH)2

 
(aqueous). Water and soil with high carbonate 

alkalinity form the dissolved ion-pair PbCO3 (aqueous). The scenario of lead transport as a 
dissolved hydroxide or carbonate ion occurs most frequently in contaminated calcic soils, 
carbonate sediments, or aqueous environments characterized by high dissolved carbon dioxide 
gas concentration. Also, as discussed under soil stabilization in Section 3, certain treatment 
approaches can contribute to this increased solubility. 
 
When lead exists in a dissolved state, it can sorb to charged clay particle surfaces. In most 
natural sedimentary environments, clays carry a net negative surface charge. In a solution having 
neutral pH, dissolved cations are sorbed preferentially. Therefore, when dissolved lead exists as 
Pb2+ in dilute solution, transport can be attenuated by sorption to clays. These conditions occur 
in anoxic subsurface environments characterized by neutral to acidic pH, low dissolved solids 
concentrations, and low carbonate alkalinity. In contrast, when dissolved lead exists 
preferentially as an uncharged ion pair or negatively charged hydroxyl complex, transport can be 
enhanced because sorption is negligible (presence of two negatively charged surfaces). These 
conditions can occur over a range of redox conditions but require alkaline pH or high total 
dissolved solids or carbonate alkalinity concentrations. 
 
2.6 Sample Collection and Analysis 
 
After gathering and reviewing information on the past and current use of a SAFR subject to 
closure and the layout of the ranges, the next step in the site characterization is to develop a plan 
for sample collection and analysis to determine the vertical and horizontal extent and 
concentrations of the chemical constituents of concern in the environment. The site use and 
history will provide information regarding the type(s) and volume of ammunition used at the 
range. This information will indicate what the likely chemical constituents of concern are at the 
range and, consequently, what sampling procedures and analytical methods should be used to 
determine the concentrations of these constituents in the collected samples. 
 
Decisions regarding where to gather samples will be based on the current and historical range 
layout and actual observation of where the bullets and/or shot pellets have been deposited. When 
formulating a sampling plan, one should walk the ranges and note where lead is deposited. 
Observations should be made of where the lead bullets or shot appear to be most concentrated 
and the rough vertical and horizontal limits of the area(s) where the bullets or shot are present. 
At trap, skeet, and sporting clay ranges, markings on trees and vegetation on the ranges may 
indicate the shot flight path. 
 
During the walkover of the ranges, observations should also be made of any surface water bodies 
or wetlands that may be impacted directly by shot or bullets landing in these areas. Nearby 
surface waters or wetlands that could be receiving runoff from the areas of the ranges where shot 
or bullets are deposited should also be noted, and the sampling and analytical plan should 
investigate this possibility. 
 
In situations where the area impacted by the lead shot or bullets may extend off the property 
owned and/or managed by the facility, property boundaries should also be identified during the 
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site walkover, and the investigation of possible off-property impacts should be incorporated into 
the scope of the sampling and analytical plan.  
 
2.6.1 Environmental Media of Concern 
 
A SAFR site characterization should initially investigate all impacted or potentially impacted 
environmental media. While the focus of this document is the remediation of soils at SAFRs, a 
comprehensive site characterization requires the investigation of all affected or potentially 
affected environmental media of concern. For all ranges, the environmental media of concern in 
the initial phase of investigation include soil where the bullets or shot pellets are deposited and 
groundwater in these deposition areas. At those ranges where the bullets or shot are impacting 
surface waters or wetlands, either directly or potentially via surface water runoff/migration, the 
initial sampling should also assess these impacts through the sampling of sediment and surface 
water. Additionally, soil outside the areas directly impacted by bullets and shot should be 
assessed to determine whether lead or other chemical constituents have migrated as the result of 
runoff or windblown movement of soil particles. If the results of the initial investigation reveal 
that the chemical constituents of concern are limited to soil, then the sampling and analyses in 
subsequent phases of the investigation can be limited to assessing soil concentrations.  
 
2.6.2 Sampling and Analytical Plan Objectives 
 
Once a review of the range history and layout is completed and a walkover of the range to 
observe areas of bullets/shot deposition, a sampling plan can be developed. A sampling plan 
should present the objectives of the sampling and the approximate number, type (soil, 
groundwater, surface water, sediment) location, depth, etc. of the samples to be gathered. A 
sampling plan provides a guide for the assessment but is also subject to adjustments as the 
investigation proceeds and more is learned about range conditions.  
 
Sampling objectives include 

• identifying affected environmental media, 
• determining the vertical and horizontal extent of contamination, 
• determining background concentrations of the chemical constituents of concern (i.e., the 

concentrations that would be present in the absence of the range), 
• defining areas where constituents of concern are concentrated (i.e., “hot spots”), and 
• determining exposure point concentrations for the assessment of human and environmental 

risk. 
 
Use of Field Screening 
 
During the initial phase of the site characterization, field screening may be an effective way 
to define the boundaries of the area affected by the chemical constituents of concern, 
identify “hot spots” or source areas, and focus the scope of the investigation and sampling 
plan. Portable multi-element x-ray fluorescence (XRF) analysis, in particular, may be used 
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to approximate1 lead, arsenic, and other metallic elements in situ to establish contamination 
profiles and identify locations for collecting confirmatory samples for laboratory analysis. Since 
contamination patterns tend to be heterogeneous, the large number of data points gathered with 
in situ field screening can be a time- and cost-saving means of delineating contamination 
patterns.  
 
Depending on the data quality objectives, an XRF instrument may be used to screen samples for 
subsequent laboratory analysis or may be used with USEPA Method 6200 to achieve the 
necessary precision and accuracy to quantify metal concentrations for use in risk characterization 
and remedial decision making. 
 
Soil Sampling 
 
The single most important step in any soil characterization or treatability study is sample 
collection and preparation. As such, it is not necessarily the size of the sample submitted, but 
rather the accuracy and representativeness of the sample compared to the whole volume of soil to 
be treated. This is difficult to achieve as lead contamination at small arms firing ranges presents 
the following unique challenges: 

• Metal contaminants are present mostly as discrete particles ranging in size from intact 
bullets or shot to bullet fragments. 

• Lead bullets striking the impact berms at high speed can actually vitrify on impact, forming 
“melts” on individual soil particles. 

• Lead bullets at ranges that don’t have an active environmental stewardship plan or lead 
management plan may corrode over time. During rainfall, the surface corrosion may 
dissolve. 

 
2.6.3 Sample Collection 
 
Soil sampling procedures begin with appropriate sample collection. Soil samples from firing 
ranges are usually a heterogeneous mixture of matrix materials and contaminants. Individual 
granules of soil samples can be significant relative to the size of a subsample taken for analysis. 
Consequently, the analytical results can vary considerably depending on the particular group of 
granules selected in the subsample. Sample collection strategies should, therefore, be site-
specific and a function of particulate metal distribution and soil gradation.  
 
Several approaches for addressing the inherent variability of particulate metal distribution and 
soil gradation, as well as the vertical and horizontal distribution of contaminants between 
different types of firing ranges (e.g., rifle and pistol versus trap and skeet), have been developed 
(see Appendix B). 
 
In soils where the distribution of contaminants is widespread and not easily predicted, a 
composite approach has been developed by Jenkins and others from the U.S. Army Cold 

                                                           
1 XRF, used for in situ analysis, is sensitive to particle size and distribution. XRF analysis should be confirmed with 
laboratory analysis. 
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Regions Research and Engineering Laboratory (USACRREL). This approach was initially 
developed for use in characterizing training range soils that had received indirect fire, with 
subsequent explosion of the rounds resulting in a heterogeneous distribution of explosives in the 
form of small particulates. The typical small arms firing range floor is similar in nature in that it 
receives indirect fire, and the particulates that are present are generally fragments from high-
energy impacts and are dispersed in a heterogeneous manner.  
 
Since 1999, this approach has been successfully implemented at numerous small arms firing 
ranges. At Camp Edwards, located on the Massachusetts Military Reservation, this approach was 
used for both training ranges and small arms firing range floors. Collection began with dividing 
the area of interest into grids measuring 22 x 22 feet. Five subsamples were spaced in an “X” 
pattern. Each of the four corner subsamples was spaced 5.5 feet from the nearest grid edges. The 
center subsample was located at the center of the grid. Sampling intervals may vary but are 
usually 0–6, 6–12, 12–24, or 24–36 inches below ground surface (bgs), based on the location 
within the range and anticipated depth of penetration by projectiles.  
 
The subsamples were then composited. Each composited sample was placed in a clean cement 
mixer and mixed for 5 minutes to maximize homogenization. Alternatively, the composited 
sample may be rolled on a plastic high-density polyethylene tarpaulin from each of the corners to 
the middle of the tarp, repeating the rolling process three times. In either case, homogenization 
equipment is decontaminated between samples.  
 
For berm areas, however, the particles are concentrated in bullet pockets and can be found at 
depths exceeding several feet. In these areas, trenching through the berm will provide a more 
appropriate sample, with the added benefit of being able to visually inspect the berm core at 
depth. Samples are collected from the trench walls in this case and composited as outlined 
above. 
 
2.6.4 Preparation of Soil Samples for Analysis 
 
Preparation of soil samples must address the range of materials that can be found in a sample. 
Various plant parts, insects, rocks, and other materials are found in soil and must be addressed in 
collecting any soil sample. Soil is composed of a mixture of sand, silt, and clay, along with 
humified organic materials. Fauna, flora, and anything large enough to be identified by the naked 
eye are usually excluded in taking a sample. Engineering, agriculture, and the environmental 
fields have long recommended removing extraneous materials from a sample before submitting 
the soil to laboratory analysis. Removal is often accomplished visually, but many disciplines 
have adopted the use of a #10 sieve to separate soil from other materials.  
 
The variability of measured chemical concentrations in soil has been noted in many professional 
fields. Some of the variability is due to the nature of collecting soil samples, but most variability 
is an inherent property of the soil itself. Each soil grain-size fraction exhibits its own range of 
physical and chemical properties, which causes different amounts of interaction with substances 
in the soil pore water. Differences in surface area and surface charge can cause significant 
differences in the chemical concentrations found in various soil-size fractions. Previous work 



ITRC –  Characterization and Remediation of Soils January 2003 
 at Closed Small Arms Firing Ranges 
 

17  

indicates that measured metal contamination, for example, can vary by over two orders of 
magnitude between the silt-clay fraction (minus 200-mesh) and medium sand (10-mesh by 40-
mesh) alone. Consequently, one sample that contains more minus 200-mesh will generate a 
higher total metal result than a sample containing more 10-mesh by 40-mesh soil and so forth. 
Please refer to the Air Force Center for Environmental Excellence’s Technical Protocol for 
Determining the Remedial Requirements for Soils at Small Arms Firing Ranges (2000) for 
additional detail. 
 
While many current analytical methods rely on using only soil that has passed uncrushed through 
a 30-mesh sieve as the source for analytical tests, some controversy exists in the field as to the 
best method(s). Differences in sample preparation protocols include the designation of the size of 
sieve to use or whether to use a sieve at all; and on the degree of disaggregation prior to sieving. 
Therefore, the recommendation of a specific sample preparation method may be misleading. The 
choice of a method should result in a sample that is representative of the site and its 
environment, addresses the concerns that led to the need for sampling, and is agreeable to the 
regulatory community and other parties involved in the evaluation. (If you want to make sure a 
treatment meets the regulatory requirements for average concentrations in soil, you may want to 
get as much homogeneity as possible in your sample. However, if you want to make sure a 
treatment process is degrading/removing the contaminant, you may NOT want to disaggregate 
your sample but instead get more samples to see if there are any “particle” hits.) 
 
2.6.5 Soil Sample Analysis 
 
Standard USEPA SW-846 Method 3051 is used for digestion of samples for total metals 
analysis. The digestates can then be analyzed by flame AA or by ICP (SW-846 Standard Method 
6010). 
 
2.7 Risk Assessment 
 
Risk assessment provides an evaluation of the potential threat to human health and the 
environment from contaminants in environmental media and can provide a basis for determining 
the necessity for, and extent of, remedial action.  
 
Detailed guidance on evaluating potential human health impacts are provided in: 

• USEPA’s Risk Assessment Guidance for Superfund (RAGS), EPA/540/1-89/002 
(December 1989) 

• American Society for Testing and Material’s (ASTM) Risk-Based Corrective Action 
(RBCA) (ASTM, 1995)  

 
Detailed guidance on evaluating potential ecological impacts is provided in: 

• USEPA’s Ecological Risk Assessment Guidance for Superfund (ERAGS), EPA/540-R-
97-006 (August, 1997) 

 
In addition, many states have developed their own guidance, which should be consulted when 
conducting human health and ecological risk assessments. 
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In general, a risk assessment is composed of the following components:  
 

Conceptual Site Model: The conceptual site model (CSM) identifies potential sources of 
constituents of interest, potential migration routes for constituents, and potential receptors 
and exposure pathways. The CSM provides the foundation for the human health or 
ecological risk assessment. 

 
Identification of Constituents of Interest: Constituents detected in surface water, sediment, 
and fish tissue are compared to background concentrations and conservative, default risk-
based screening values to determine which constituents should be retained for quantitative 
risk characterization.  

 
Calculation of Constituent Intakes: For all receptors with complete exposure pathways, 
constituent intakes (i.e., doses) are estimated. Intakes are calculated for noncarcinogenic and 
carcinogenic effects for applicable routes of exposure.  

 
Calculation of Exposure Point Concentrations: To determine constituent intakes for each 
receptor, exposure point concentrations are calculated for each constituent of interest in each 
medium. Exposure point concentrations may be calculated directly from measured 
concentrations or estimated using fate and transport models. 

 
Constituent-Specific Parameters: Constituent-specific toxicological parameters (cancer 
slope factors and reference doses) must be identified in order to calculate risk. For human 
health risk, these values are obtained from the Integrated Risk Information System (USEPA, 
2000) or the Health Effects Assessment Summary Tables (USEPA, 1997a). Additional 
constituent-specific parameters (e.g., absorption factors) may also be required. Constituent-
specific toxicological parameters for ecological receptors may be obtained through dose-
response experiments or from various literature sources.  
 
Risk Characterization: The calculated intakes are combined with chemical-specific 
toxicological parameters to determine cancer risks and/or hazard indices for each receptor 
and exposure pathway. 

 
Uncertainty Analysis: The uncertainty analysis reviews the key assumptions that were 
incorporated in the risk assessment and the potential effect that these assumptions may have 
on the results. 

 
Risk assessment frameworks allow for the incorporation of site-specific inputs by adopting a 
tiered system of evaluating risk. Earlier tiers of the risk assessment process (i.e., screening level) 
compare contaminant concentrations to background concentrations and/or generic risk-based 
concentrations, which represent a conservative estimate of risk. Subsequent tiers in the process 
(i.e., baseline risk assessment) allow the use of more site-specific information to fine-tune the 
risk evaluation.  
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While RAGS, RBCA, and state risk assessment guidance are used to evaluate potential risks to 
humans posed by most contaminants at SAFRs (i.e., metals and polycyclic aromatic 
hydrocarbons, or PAHs), the evaluation of risk to humans from lead is accomplished by two 
separate methodologies that have been created by USEPA’s Technical Review Workgroup for 
Lead (TRW): 

 
• Integrated Exposure Uptake Biokinetic Model for Lead in Children (IEUBK) for 

residential exposures (Guidance Manual for the Integrated Exposure Uptake Biokinetic 
Model for Lead in Children. February 1994), and 

 
• Adult Lead Model for nonresidential exposures (Recommendations of the Technical 

Review Workgroup for Lead for an Interim Approach to Assessing Risks Associated with 
Adult Exposures to Lead in Soil. December 1996). 

 
TRW is an interoffice workgroup convened by the USEPA Office of Solid Waste and 
Emergency Response/Office of Emergency and Remedial Response. The two lead models, and 
information pertaining to them, can be found on the TRW Web site 
(www.epa.gov/superfund/programs/lead). 
 
The IEUBK model relates soil-lead concentrations to blood-lead concentrations in children for 
long-term exposure to lead in a residential setting and can be used to determine target cleanup 
levels for residential use. The Adult Lead Model relates soil-lead concentrations to blood-lead 
concentrations in the developing fetus of an adult woman who has potential exposure to the site 
and can be used to determine target cleanup levels at nonresidential (i.e., commercial and 
industrial) sites.  
 
Based on these models, the generic screening level for lead in soil is 400 mg/kg for residential 
sites and 1000 mg/kg for industrial sites. USEPA and some states have developed generic 
screening levels for other contaminants at small arms firing ranges. For example, USEPA Region 
3 Risk-Based Concentration Tables (USEPA, 2002a) and USEPA Region 9 Preliminary 
Remediation Goals (USEPA, 2002b) are often used as sources of generic screening levels. 
 
2.7.1 Application of the Human Health Risk Assessment Process to Small Arms Firing Ranges 
 
While most of the general risk assessment process applies directly to small arms firing ranges, a 
few of the steps can be modified to address the special circumstances of these sites. 
 
Conceptual Site Model 
 
Figure 2-5 presents an example conceptual site model developed by the Air Force Center for 
Environmental Excellence (AFCEE) to focus the risk assessment at small arms firing ranges. 
Once the source(s) and release mechanisms have been identified, an analysis of the 
environmental fate and transport of the chemicals can be conducted. This analysis considers the 
potential migration, transformation, and transfer mechanisms to provide information on the 
potential magnitude and extent of contamination. From this information, the actual or potential 
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exposure points for receptors can be identified. The focus of this effort should be on those 
locations where actual contact with the compounds of potential concern (CoPC) will occur or are 
likely to occur. Last, potential exposure routes that describe the potential for the CoPC to enter 
the receptor’s body are identified and described. 
 

 
 
 
Contaminant Identification 
 
While the evaluation of a hazardous waste site involves consideration of a full target analyte list 
of chemical parameters, the focused nature of a small arms firing range provides some 
opportunity to focus on a few selected constituents. Unless otherwise indicated in the site 
history, the use of small arms firing ranges is limited to projectiles of small caliber (less than 
0.50 caliber). These projectiles are overwhelmingly lead or copper-jacketed lead with a few 
being composed of some other metal, usually steel, or a polymer. Other CoPCs include 
antimony, arsenic, copper, iron, tin, zinc, and PAHs (see Table 1-1 for a complete list of CoPCs 
and sources at SAFRs). However, the primary CoPC at theses sites is usually lead with potential 
contribution from copper or arsenic. Peddicord and LaKind (2000) found no adverse effects to 
human receptors due to PAHs at a SAFR. 
 

Figure 2-5. Taken from AFCEE, 2000 
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The primer is generally composed of a metallic fulminate, styphnate, or azide compound (usually 
lead) and a propellant (granular, smokeless powder or black powder). Modern propellants are 
composed of nitrocellulose or nitrocellulose and nitroglycerine mixtures. Both the propellants 
and the primer are rapidly burning materials that leave little residue as either decomposition 
products or uncombusted compounds. Additionally, both the original compounds and the 
decomposition products are mostly analyzed as common soil compounds, which are difficult to 
evaluate (organic carbon, CO2, nitrates, etc.). 
 
Exposure Assessment 
 
The exposure assessment is highly dependent on the current and future land use expected for the 
site. When a small arms firing range is to continue its operation, the risk assessment should be 
based on the range’s impact on groundwater with no quantitative ecological risk assessment, 
unless a migratory pathway away from the range can be established. The reasons for this type of 
assessment are not obvious. If the range is to continue in use, metallic deposition in the 
backstop/berm area will continue. The only human receptors will be site workers, who are 
covered by the exposure standards of the Occupational Safety and Health Administration 
(OSHA). For safety, site visitors are not allowed near the backstop/berm area, thus eliminating 
their exposure. Ecological concerns are addressed by the nature of the range operation (i.e., a 
commercial operation, which does not support wildlife). 
 
However, for small arms firing ranges that will be discontinued and the site re-used for other 
purposes, the identification of future land use (i.e., residential, commercial/industrial, or park/ 
recreation area) needs to be identified, and the appropriate receptors should be evaluated for 
potential risk (i.e., child or adult residents, adult workers, construction/utility workers, 
recreational users, or ecological receptors). 
 
2.7.2  Ecological Risk Assessment 
 
During the development of the risk assessment, it may be necessary to evaluate the potential for 
impacts to ecological receptors from exposure to metals and organics through preparation of an 
ecological risk assessment (ERA). In certain circumstances, the focus of potential remedial 
actions at a range may be either substantially or solely driven by the results of the ERA. As 
opposed to a human health risk assessment with its single receptor and limited number of 
exposure scenarios, the preparation of an ERA requires a more complex assessment of multiple 
receptors of different taxa and a variety of potential exposure mechanisms. 
 
An ERA is an iterative process for evaluating the likelihood that adverse impacts may occur, or 
are occurring, as a result of exposure to one or more stressors. Ecological impacts may occur if 
the stressor has the inherent ability to cause one or more adverse effects, and the stressor co-
occurs with or contacts ecological components that include diverse organisms within a 
population or community. The ecological communities that may potentially be affected include 
terrestrial ecosystems exposed to contaminated soils and aquatic and wetland ecosystems 
exposed to contaminated surface water and sediments. The ERA process is designed to help 
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identify environmental problems, establish priorities for resolving those problems, and provide a 
scientific basis for possible actions. 
 
ERAs most commonly conform to the framework described in USEPA’s Framework for 
Ecological Risk Assessment (EPA/630/R-92/001) and The Guidelines for Ecological Risk 
Assessments (Federal Register, Vol. 63, No. 93, p. 26846), which divide ERAs into three stages: 
problem formulation, analysis, and risk characterization. In addition, several states have 
developed their own ecological risk assessment guidance.  
 
Problem formulation is the process by which a preliminary hypothesis about why ecological 
effects may be occurring is developed. During the problem formulation stage, a scope of work 
for conducting the risk assessment is defined, usually through the completion of a conceptual site 
model. The analysis phase is the technical evaluation of data to reach conclusions about 
ecological exposure and the relationships between the stressor and ecological effects. The risk 
characterization phase uses the results of the analysis phase to estimate risk to the receptor 
endpoints identified in the problem formulation phase. 
 
While the term “risk” is used in this section, the risk characterization mathematically calculates a 
level of concern to be taken into account in any remedial decisions. This numerical value is not 
an absolute determination of the risk of adverse effects to the receptor. It is a relative comparison 
of an estimate of the exposure to the receptor in the field with a safe laboratory-derived reference 
dose for the same or different species. Risk to an ecological receptor or receptor community can 
only be established by direct measurements of detrimental effects in the field. 
 
For ERAs completed at SAFRs, more detailed guidance can be found in USEPA’s Ecological 
Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological 
Risk Assessments (EPA 540-R-97-006). This guidance expands this framework into a multistep 
process by which a greater level of ecological scrutiny is placed, as needed, at each of the steps.  
 
For the majority of sites, an ERA will not need to proceed beyond a screening-level assessment. 
The screening-level assessment can narrow the scope of possible subsequent assessment 
activities by focusing on those aspects of the site that constitute realistic potential risks. 
Additionally, screening-level assessments serve to identify data gaps in both the evaluation of 
chemicals and in the identification of matrices of concern. Screening-level assessments will 
generally consist of a straightforward comparison of concentrations of metals and organics in 
surface soils, surface water, and sediments (as appropriate) to relevant benchmarks for the 
determination of potential risks. Site specificity is included with respect to potential receptors 
and potential exposure pathways. Additional steps in an ERA are pursued only if potential risks 
are noted and it is necessary to refine those risk estimates for purposes of remediation. An 
example of an ecological risk assessment at a SAFR can be found in Peddicord and LaKind 
(2000). 
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2.7.3 Ecological Risk Assessment State Survey 
 
Interdependent risk assessments often are conducted for human and ecological receptors 
potentially exposed to contaminants in range media. While differences in methods and 
assumptions justify separate analyses, several considerations are common to both types of risk 
assessments. Aside from the federal requirements under RCRA and Superfund, many states have 
variations under authorization programs such as RCRA or state-developed remediation cleanup 
or mitigation programs. In an attempt to understand the potential variability, ITRC states were 
asked the following survey question: 

 
 “When permitting remediation of a small arms firing range, do you require an 
ecological risk assessment in addition to a human health risk assessment? Please 
comment and explain your answer.” 

 
The following states replied to the survey question as follows: 
 
Florida — “Florida has not required an ecological risk assessment for a small arms range 
remediation. They will evaluate a site before deciding if an ecological risk assessment is 
required. The Florida Center for Solid and Hazardous Waste Management has also developed 
Best Management Practices for Lead at Outdoor Shooting Ranges.” 
 
Kansas — “Kansas has no specific requirements for an ecological risk assessment under state 
guidance; however, small arms ranges under CERCLA within the state are required to have an 
ecological risk assessment performed.” 
 
New York — “New York does not generally use ecological risk assessments. For range sites (as 
well as other sites that have potential eco impact), we start with a Fish and Wildlife Impact 
Analysis. If the findings of this analysis are positive, we then go further and require additional 
work such as tissue analysis. When selecting remedies, consideration is given to whether the 
alternatives will cause more harm than good.” 
 
New Jersey — “New Jersey has cleanup standards that are health-based. As such, they do not 
require risk assessments. For ecological concern, the consultants for the RP are required to assess 
the need (for an ecological risk assessment) based on the following three criteria: 

• What are the contaminants? Are they mobile, and could they present a threat? 
• What are the potential receptors in the vicinity of the site? Could they potentially be 

impacted? 
• What are the transport mechanisms? Is there a general pathway that could potentially 

result in impact? 
 

Based on the answers to these questions, the RP must determine if there is a reasonable potential 
for ecological impact to occur. NJDEP reviews the results of the survey and either concurs or 
requires further work.” 
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Oklahoma — “Oklahoma has no experience permitting remediation activities at small arms 
firing ranges; however, they make site-specific determinations on the need for an ecological risk 
assessment after the initial request is made.” 
 
Oregon — “Oregon environmental cleanup rules require that all removal and remedial actions 
be protective of human health and the environment. ‘Acceptable risk levels’ are defined in the 
rules for both individual ecological receptors and for populations of ecological receptors. Thus, 
for any site requiring remediation, some level of ecological risk assessment must be performed. 
However, Oregon’s rules provide for a four-tiered approach to ecological risk assessments as 
follows: 

• Level I  Scoping 
• Level II  Screening 
• Level III Baseline 
• Level IV Field baseline 
 

“At many sites, only a level I assessment is required. A level I assessment is a conservative, 
qualitative determination of whether or not there is any reason to believe that ecological 
receptors and/or exposure pathways are present, or potentially present, at or in the locality of the 
facility (i.e., the area where contamination exists and is reasonably likely to migrate, in the 
absence of any remedial action). Scoping is intended to identify, and eliminate from further 
study, sites that are obviously devoid of ecologically important species or habitats and/or where 
exposure pathways are obviously incomplete.” 
 
Pennsylvania — “Remediation of a small arms range would follow the Pennsylvania Act 2 
regulations if any kind of liability relief is being sought. With respect to the standard chosen, 
ecological receptors would need to be addressed in some way. Under the statewide Health 
Standard Generic Numeric cleanup values for anywhere in the state, the ecological screen exists. 
If the site does not pass the screen, a more involved assessment is required. Under the site-
specific standard, ecological risk assessment is required. There is no ecological screen under the 
site-specific standard. We actually have no requirements specific to regulation of small arms 
ranges; however, we are going to prepare ‘guidance’ primarily citing USEPA’s Best 
Management Practices Manual.” 
 
Tennessee — “Tennessee has not dealt with remediation of small arms ranges. Most likely they 
would not require an ecological risk assessment unless there are strong indications that a wetland 
or other area is being, or potentially could be, impacted.” 
 
2.7.4 Measuring Bioavailability for Determining Risk 
 
Metals and organic compounds at SAFRs may come into contact with human and other receptors 
through the ingestion, dermal contact, or inhalation of soils exposure pathways. The amount of 
these compounds in soils that is used to assess risk and determine cleanup levels is determined 
from analytical methods that extract the total concentration in soil. However, in reality only a 
fraction of these compounds will generally be “available” to the relevant receptors. This fraction 
is termed the bioavailable amount of the compound. USEPA defines bioavailability as “the 
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fraction of the total amount of material in contact with body portal-of-entry (lung, gut, skin) that 
enters the blood” (USEPA, 1999). Bioavailability can further be defined as absolute or relative, 
where 

• Relative bioavailability is the amount of a substance entering the blood via a particular 
route of exposure (e.g., gastrointestinal) divided by the total amount administered (e.g., 
soil lead ingested).  

 
• Absolute bioavailability is the comparative bioavailability of different forms of a 

chemical or for different exposure media containing the chemical relative to the 
bioavailability of a standardized reference material (e.g., bioavailability of soil lead 
relative to its bioavailability from soluble lead acetate).  

 
Absolute bioavailability can be incorporated within the risk assessment process by adjusting the 
fractional relative absorption factor (RAF) in the chronic daily intake (CDI) calculations of the 
exposure assessment. A good review of the bioavailability of metals in soils can be found in the 
National Environmental Policy Institute’s (NEPI) document entitled Assessing the 
Bioavailability of Metals in Soil for Use in Human Health Risk Assessments (NEPI, 2000; 
www.nepi.org). Since lead is generally the CoPC at SAFRs, lead bioavailability is discussed 
below. 
 
Lead Bioavailability 
 
Lead is generally the compound of most concern at SAFRs. Studies conducted on SAFR sites 
indicate that lead from ammunition may contribute to soil in any of three forms: metallic lead, 
Pb+2 (dissolved from the crust of the ammunition), and as a variety of oxidized compounds 
(largely hydroxycarbonates, carbonates, and sulfates). Ingestion of fragments of lead ammunition 
may be the cause of children exhibiting pica behavior, although metallic lead is largely insoluble 
(USEPA, 2000b). Lead speciation within the soil matrix, soil type, mineralogy, and soil particle-
size have been shown to affect soil-lead bioavailability (USEPA, 2000a).  
 
Bioavailability of metallic lead has been shown to decrease with increasing particle size 
(Barltrop & Meek, 1979). There also is evidence to suggest that smaller soil particles (e.g., <100 
– 250 µm) are more likely to be incidentally ingested than larger particles because the particles 
adhere more readily to the skin (Druggan, et al., 1985; Bornshire, et al., 1987; Driver, et al., 
1989; Shepard and Everden, 1994; Duff and Kissel, 1996; and Kissel, et al., 1996a). Studies 
conducted on 20 soil-lead samples found varying levels of bioavailability, as shown in Table 2-1. 
Therefore, lead bioavailability at SAFR sites may differ depending on the interaction of the 
ammunition with chemical reactants in the soil.  
 
Generally, soils should be sieved to < 250 um (60-mesh) prior to measuring bioavailability and 
also as a recommended input to the IEUBK and Adult Lead Models (USEPA, 2000a). Even 
though 60-mesh may yield the most representative results, the AFCEE studies show no 
measurable difference in results screened at 10-mesh at the time of sample collection (AFCEE, 
2000). Bioavailability of lead from soils is currently utilized in the IEUBK and Adult Lead risk 

http://www.nepi.org
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assessment methods that have been created by USEPA’s Technical Review Workgroup for Lead 
(TRW). 
 
The IEUBK Model relates soil-lead concentrations to blood-lead concentrations in children for 
long-term exposure to lead in a residential setting and can be used to determine target cleanup 
levels for residential use. Bioavailability within the IEUBK Model is set at a default estimate of 
30% as an absolute value. This number is derived from the estimation of 50% bioavailability of 
soluble lead in water and food and presumes that the relative bioavailability of lead in soil is 
60%. The absolute bioavailability of soil lead is therefore 50% x 60% = 30% (USEPA, 1999).  
 
The Adult Lead Model relates soil-lead concentrations to blood-lead concentrations in the 
developing fetus of an adult woman who has potential exposure to the site and can be used to 
determine target cleanup levels at nonresidential (i.e., commercial and industrial) sites. The 
default estimate of bioavailability of lead in the Adult Lead Model is 12%, based on an 
absorption factor for soluble lead in adults of 20% and the relative bioavailability of lead in soil 
compared to soluble lead of 60% (20% x 60% = 12%, USEPA, 1996). 
 

 
Table 2-1.  Potential Bioavailability of Various Lead Minerals 

 
RBA = relative bioavailability, M = Metals 

(From USEPA, 1999) 
 
 
Site-Specific Measurement of Bioavailability 
 
Animal dosing studies (i.e., in vivo bioassays) are the only approved methods to measure soil-
lead bioavailability for application to a site-specific risk assessment. Currently, USEPA indicates 
that the juvenile swine model may be the best method for determining site-specific 
bioavailability of lead; however, other in vivo studies using different species may be accepted on 
a case-by-case basis (USEPA, 1999). These studies have currently not been applied to SAFRs to 
determine site-specific bioavailability (personal communication with the Technical Review 
Workgroup for Lead).  
 
A lead bioavailability test using juvenile swine has been developed to evaluate relative lead 
bioavailability (Casteel, et al., 1997). In the juvenile swine model, swine are dosed with differing 

Potentially Lower 
Bioavailability 
(RBA < 25%) 

Intermediate 
Bioavailability 
(RBA = 25% to 75%) 

Potentially Higher 
Bioavailability 
(RBA > 75%) 

Galena (PbS) 
Anglesite (PbSO4) 
Pb (M) Oxides 
Pb Fe (M) 
Sulfates 
Native Pb 

Pb Oxide 
Pb Fe (M) Oxides 
Pb Phosphate 
Slags 

Cerrusite = PbCO3 
Pb Mn (M) Oxides 
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amounts of either lead in soil or lead acetate. The swine are dosed twice daily to mimic 
childhood lead exposure. Blood samples are collected and analyzed for lead during the study; 
and at the end of the study, samples of blood, bone, and liver and kidney tissue are collected and 
analyzed for lead. The resulting data are used to estimate relative lead bioavailability by 
comparing lead in blood and tissues from the swine receiving soil lead relative to the swine 
receiving lead acetate. Studies conducted using the juvenile swine test indicate relative lead 
bioavailability estimates from soil between less than 0.01 and 0.90. These studies support 
USEPA’s use of 30% lead absorption (relative bioavailability of 60%) from soil as a default 
assumption for child lead ingestion in the IEUBK Model (NEPI, 2000). 
 
To determine bioavailability from lead ingestion in adults, a stable lead-isotope technique was 
utilized on adult humans. Results indicate that between 8.1% and 26.2% of the administered 
dose of lead was absorbed. When the lead was ingested after eating, the absolute lead 
bioavailability was reduced to between 1.7% and 2.5% (Maddaloni, et al., 1998). These results 
support the lower lead bioavailability value seen in USEPA’s Adult Lead Model.  
 
In vivo tests to determine lead bioavailability are time-consuming and expensive and may create 
ethical concerns. Therefore, in vitro methods are being developed to measure metal 
bioavailability as a function of the dissolution of lead and other metals within a simulated 
gastrointestinal tract environment (Ruby, et al., 1996). In these methods, metal salts or soil metal 
are incubated in a low-pH solution to mimic residence time in the stomach. The pH is then 
increased to a neutral range to mimic residence time in the small intestine. The fraction of lead 
that dissolves during these incubation phases is the bioaccessible fraction (i.e., the amount that is 
soluble and available for absorption). A correlation between the juvenile swine model and the 
stomach phase of the in vitro test indicated that lead dissolution in the acidic stomach 
environment of the in vitro test is predictive of relative lead bioavailability in the juvenile swine 
test (NEPI, 2000).  
 
A refined in vitro test, called the physiologically based extraction test (PBET), has been 
developed by the Solubility/Bioavailability Research Consortium (SBRC), based on stomach and 
intestinal dissolution of lead. Lead bioaccessibility from soil as determined by the PBET has 
been shown to be well correlated with lead bioavailability from soil as determined by a rat model 
and a swine model (NEPI, 2000). A formal validation of the PBET is currently ongoing; 
however, USEPA currently considers that there is insufficient evidence for using these tests to 
quantify lead bioavailability (USEPA, 1999).  
 
The dermal and pulmonary bioavailability of lead is generally not utilized in risk assessments. It 
is assumed that absorption of inorganic lead compounds through the skin is negligible in 
comparison to the oral or inhalation routes (ATDSR, 1993). The bioavailability of lead from 
inhalation exposure is very dependent on particle size, where smaller particle sizes appear to 
contribute a greater fraction of inhaled lead deposition within the lungs (NEPI, 2000). 
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Arsenic Bioavailability 
 
In vivo studies on arsenic bioavailability from soil indicate a reduced absorption of arsenic 
compared to soluble forms and suggest a relative bioavailability between 0.1 and 0.5 (NEPI, 
2000). Soil arsenic bioaccessibility has been shown to correlate well with soil arsenic 
bioavailability using a monkey model, a rabbit model, and a swine model (NEPI, 2000). 
However, the correlations between in vitro and in vivo studies for arsenic are generally not as 
good as those demonstrated for lead. 
 
Research and Development – Future Needs 
 
Several areas of research and development have been identified by the In-Place Inactivation and 
Natural Ecological Restoration Technologies (IINERT) Soil-Metals Action Team, part of the 
Remediation Technologies Development Forum (RTDF, www.rtdf.org): 
 

• Develop a more thorough understanding of the factors that control soil-metal 
bioavailability to humans, which should include the biological, chemical, and physical 
factors that affect bioavailability.  
 

• Develop and validate simple in vitro techniques that can be used to assess soil-metal 
bioavailability to humans. These simple techniques should be well correlated to 
appropriate human or animal (e.g., pigs and rats) model surrogates. 
 

• Develop correlations between soil components (i.e., metal species, nonmetal-containing 
components) and the soil-metal bioavailability for determining the short- and long-term 
stabilities of soil-metal components. 
 

• Develop treatment technologies and processes for adding materials to metal-
contaminated soils that induce the formation of less bioavailable metal forms, providing a 
practical approach to in-place inactivation. 

 
 
3.0 TECHNOLOGY OVERVIEW AND APPLICATION  
 
A variety of technologies are appropriate for remediating lead contamination at small arms firing 
ranges. The choices are dependent upon characteristics of the site, costs, length of time allowed 
for remediation, land availability, and, foremost, future land use. The technologies all have 
proven records of success. With proper design of the appropriate technology or system of 
technologies, successful remediation can be achieved. 
 
3.1 Dig and Haul  
 
The baseline approach on closure of firing ranges is to excavate the soil, load the soil onto over- 
the-road trucks with end dumps, and transport the soil to an appropriate landfill. Before the 
approach is selected, the contractor/owner will need to confirm whether the soil is RCRA 
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hazardous by testing appropriate constituents using the Toxicity Characteristic Leaching 
Procedure (TCLP) method. The soil is RCRA hazardous waste according to the following 
criteria: 
 

 
 
 
 
 

Table 3-1. RCRA Regulatory Concentrations for TCLP Testing 
 

As shown, if any of the listed metals fall within the stated RCRA concentration criteria for 
specified metals, then the soil is considered hazardous and must be managed as a hazardous 
waste. Furthermore, the soil can be considered characteristically (reactivity) hazardous if it 
contains live rounds. An actual site remediation may generate both hazardous and nonhazardous 
wastes and, thus, use both landfill types. 
 
However, with the technologies described in the following sections, the owner/operator has 
alternatives for closure of their firing range containing hazardous soil. These technologies have 
been implemented on other site closures and may reduce liability for the generator/owner 
because the soil will no longer have hazardous waste characteristics. 
 
3.2 Soil Washing/Particle Separation 
 
The soil-washing process uses mineral processing techniques and procedures to recover 
particulate contaminants as refined “products.” The operation is dust-free, and in the case of 
ranges, the recovered metal is considered “scrap metal” per 40 CFR 261.1(c)(6). Under this 
citation, scrap metal is classified as a “recyclable material,” which is not regulated or manifested. 
As a rule, the site and the excavated material is surveyed for live UXO prior to treatment, and 
live small arms rounds are segregated from other recovered metals as part of the soil-washing 
process, prior to shipment of metal for recycling. 
 
Soil washing also classifies soil fractions by both size and density. Through their affinity for soil 
fines and organic matter, sorbed contaminants, if present, can be partitioned, and the 
concentrated contaminant-bearing material then segregated from the clean soil fractions for 
subsequent treatment or disposal. Hence, the volume reduction of material requiring further 
treatment is a function of the organic/fines content of the soil.  
 
For sandy soils, a dry-screening step can possibly be substituted for the wet-screening techniques 
for physical sizing. While this is not a dust-free operation, simple misting can help minimize the 
dust. Dry processing can offer potential savings over wet-screening steps if the soil is amenable 
to dry processing, and this needs to be evaluated as part of a treatability study. 
 

Element RCRA TCLP Requirements 
As ≥ 5.0 mg/l 
Ba ≥ 100 mg/l 
Pb ≥ 5.0 mg/l 
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3.2.1 Process Description 
 
While the concept of soil washing is over 100 years old, its application in remediating metals-
impacted soils began in the early 1990s. Since that time, the process has been refined and the 
equipment streamlined to provide higher throughputs from a physically smaller plant as 
described in subsequent sections. The results are more efficient operations with reduced 
processing costs. Following is a description of major unit operations. These operations are 
selected and/or configured on an as-needed unit-operations basis as determined by the 
treatability study. 
 
3.2.2 Physical Sizing 
 
The physical-sizing process uses sequential wet-screening steps, the first of which is 
deagglomeration. Wet screening provides dust-free operation and sharp particle-size fraction 
cuts. For each screening step, “plus” and “minus” fractions are generated, with actual cut points 
based on the treatability study data. The goal of wet screening is to partition the particulate metal 
contamination into narrow-size fractions to facilitate effective gravity separation and to partition 
soil particles containing organic contaminants into the smallest size fraction for subsequent 
classification. 
 
For free-flowing sandy soils with little oversize material other than spent projectiles, simple dry 
screening may be sufficient to recover the bullets in a condition suitable for recycling. The 
practical lower limit for screen size is 3/8 to 1/4 inch. For soils containing a measurable clay 
content, significant volumes of soil in the screen reject or plus-size fraction, or for soils requiring 
particulate removal below 1/4 inch, dry screening is generally not feasible. 
 
3.2.3 Soil Classification 
 
Sand screws and/or hydrocyclones are used to classify soil through segregation of the 
contaminant-bearing material from the clean sand and gravel fractions. With sand screws, water 
flow coupled with screw rotational speed are used to set the actual cut points. For hydro-
cyclones, flow rates coupled with apex size determine the cut points. The goal of classification is 
to minimize the volume of soil requiring subsequent treatment while maximizing the output of 
clean sand and gravel. 
 
3.2.4 Gravity Separation 
 
When particulate contaminants are the same size as the surrounding soil particles, gravity 
separation is used to remove the particulates from the same-sized soil matrix. Elutriation and 
jigging are used for soil fines removal and gross particulate removal, respectively. Elutriation 
uses water flow over weirs to separate soil fines from larger sand particles. Jigging uses 
differential settling in water to separate heavy, metal particles from same-size but lighter 
sand/gravel particles. This approach has seen successful use in both commercial mineral 
processing and range remediation. 
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3.2.5 Magnetic Separation 
 
To recover tramp iron and other spent ferrous metal debris, self-cleaning magnets are suspended 
over the intermediate product conveyors to automatically remove tramp iron and other ferrous 
metals from the product stream after the initial high-pressure wash. The iron is then deposited in 
a bin for subsequent recycling. 
 
3.2.6 Dewatering and Water Treatment 
 
To close the loop on water consumption, process water is recycled within the plant. A clarifier 
and dewatering screen may be used in series to segregate/dewater heavy humates and condition 
the fines-slurry for subsequent dewatering using a belt filter press. Sand and carbon filtration 
follows as a polishing step for final rinse spray bars, if required. This enables the counter-current 
reuse of process waters while minimizing water consumption and associated disposal costs. 
 
3.2.7 Humate Removal 
 
A static organic removal screen is incorporated after each elutriation/classification step to 
recover the “floatable” humates in the aqueous stream. In addition, a high-frequency vibratory 
screen may be used after the initial fines dewatering step to remove the “heavy” humates from 
the fines stream prior to belt filter press dewatering. All of the recovered humates are 
containerized for subsequent treatment and/or disposal. 
 
3.3 Soil Stabilization 
 
Stabilization/solidification has often been used to change the hazardous characteristic of firing 
range soil prior to long-term management or to control the solubility of metals in range soil for 
groundwater protection. Stabilization/solidification has historically been used to describe several 
unique processes by which metal-bearing waste can be treated to remove hazardous 
characteristics. More recently, those active in the remediation field have recognized that there is 
an important distinction between the two terms.  
 
Solidification generally refers to adding pozzolanic material to a waste to reduce permeability 
and surface area. These pozzolans are usually alkaline materials, which can often increase the 
solubility of metals in many disposal environments. 
 
The most common form of solidification is a cement process. It simply involves the addition of 
cement or a cement-based mixture, which thereby limits the solubility or mobility of the waste 
constituents. These techniques are accomplished in situ by either injecting a cement-based agent 
into the contaminated materials or ex situ by excavating the materials, machine-mixing them 
with a cement-based agent, and depositing the solidified mass in a designated area. The goal of 
this process is to limit the spread of contaminated material via leaching. The end product 
resulting from the solidification process is a monolithic block of waste with high structural 
integrity. Types of solidifying/stabilizing agents include Portland; gypsum; modified sulfur 
cement, consisting of elemental sulfur and hydrocarbon polymers; and grout, consisting of 
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cement and other dry materials such as acceptable fly ash or blast furnace slag. Processes 
utilizing modified sulfur cement are typically performed ex situ. 
 
Stabilization, or chemical treatment as it is often referred to, is different in that the reagents 
added to the contaminated soils form less soluble compounds while controlling pH in a range of 
minimum solubility. Because less soluble compounds are formed, stabilized waste is often 
considered more protective of groundwater. 
 
Heavy-metal contamination in soils is widespread in the United States and other parts of the 
world. The most common remedy for lead- (Pb) contaminated soils has been to mix the soils 
with chemical binders such as Portland cement and to relocate them to landfills, safely away 
from receptors. Portland cement works by increasing particle size and imparting the resulting 
material with a high buffering capacity in the alkaline pH range. The large particles and alkaline 
pH buffering capacity that result from the stabilization process reduce the amount of contaminant 
that is extracted by laboratory leaching methods, including regulatory tests such as the Toxicity 
Characteristic Leaching Procedure (TCLP) and the Synthetic Precipitation Leaching Procedure 
(SPLP). But this stabilization process can increase leaching in “real-world” disposal 
environments when the acid from leaching tests is not present to moderate the pH of the treated 
matrix. 
 
The chemical form of heavy metals in soils is an important consideration in determining the 
hazard to human health and the environment. Some chemical forms of some heavy metals are 
very toxic. 
 
3.3.1 Theoretical Basis for Soil Stabilization 
 
Stabilization of hazardous wastes was developed as a treatment alternative to conventional 
solidification processes. Common stabilization compounds include phosphates, sulfates, 
hydroxides, and carbonates. The theoretical basis for metals treatment using a stabilization 
approach can be explained by studying the solubility of the metals of concern as a function of 
pH. 
 
Figure 3-1 shows the solubilities of various lead species versus pH, for a system containing 
sulfate, phosphate, carbonate, and hydroxide ions. At low values of pH, free lead ion and 
cationic hydroxide complexes are the predominant soluble species. In the mid-pH range (6–9), 
the solubility of lead reaches a minimum. At high pH (pH > 11), the solubilities of the tri- and 
tetrahydroxy complexes [Pb(OH)3

_ and Pb(OH)4
_2] govern the soluble lead concentration. Under 

both low-pH conditions (pH<4) and high-pH conditions (pH>11), lead may be soluble at 
environmentally significant concentrations. 
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Figure 3-1.  Solubility of Various Lead Compounds as a Function of pH 

 
In regard to Figure 3-1, the concentrations associated with the horizontal dotted lines correspond 
to the current threshold toxicity characteristic concentration for lead (5.0 mg/L) and the universal 
treatment standard (UTS) for lead. Clearly, wastes treated with phosphate, and possibly 
carbonate and sulfate, can meet both of these criteria, although lead carbonates tend to form over 
long periods of time. The performance of either treatment system can be enhanced by including a 
buffering compound to maintain the pH of the treated waste in the range of 6 to 10. A buffering 
compound reduces the leachability of the lead immediately and also increases the waste’s 
resistance to attacks by acids. For example, waste or soils buffered with as little as 1% 
magnesium oxide can theoretically resist leaching by acid rain for more than 1,000 years. This 
assumes an acid rain pH of 5, forty inches of rain per year, a waste depth of 10 feet, and a waste 
porosity of 30%. 
 
Recent studies conducted by Ma, et al., funded by USEPA, have shown phosphate amendment to 
be a preferred method of stabilizing lead-impacted wastes. The results of leaching tests, electron 
microscopy, and various other investigations support this conclusion. Stabilization of wastes 
with the buffered phosphate system has been demonstrated to result in effective long-term 
treatment. USEPA’s Multiple Extraction Procedure (MEP) has been used to test the long-term 
stability of treated wastes. The MEP, according to USEPA scientists, was designed to simulate 
1,000 years of leaching with acid rain. It consists of an initial TCLP, with the leached solids 
being subjected to nine successive SPLPs. The TCLP lead in the untreated material was 50 
mg/L, and the TCLP cadmium was initially 6 mg/L. Clearly, the leachability of the treated waste 
decreased with time. 
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Barring some environmental incident in which strong acid or alkali spills onto the treated 
material, future dissolution is highly unlikely. Furthermore, there is ample evidence that very 
stable lead phosphate compounds, specifically from the pyromorphite mineral group, form over 
time from the initial reaction products, such as amorphous lead phosphate and lead 
orthophosphate. Nriagu established the theoretical basis for this statement in his classic 1974 
work. 
 
3.3.2 Reducing Solubility through Soil Stabilization 
 
Technologies are evaluated using only the Toxicity Characteristic Leaching Procedure (TCLP) 
or its predecessor, the EP toxicity test. The TCLP is designed to mimic conditions over an 
extended period in an actively decomposing municipal landfill, since the high-acid 
concentrations that can assault a waste over years are often not present immediately after 
disposal. The results of these tests are compared with the RCRA standards for characteristically 
hazardous material. When USEPA developed the Synthetic Precipitation Leaching Procedure 
(SPLP) and the Multiple Extraction Procedure (MEP), some regulatory bodies incorporated these 
tests as part of their evaluation regimen. The SPLP is designed to simulate 100 years of leaching 
with a worst-case acid rain containing nitric and sulfuric acids. The MEP, which consists of a 
TCLP followed by nine SPLPs, is designed to simulate 1,000 years of leaching. Many of those 
active in the remediation industry have felt that these tests, along with the TCLP, can more 
accurately predict immediate and long-term leaching behavior. 
 
It is important to note that the TCLP solution contains about 1,000 times more acidity than the 
SPLP solution. Even though nitric and sulfuric acids used in the SPLP are “stronger” acids than 
acetic acid (the TCLP acid), strength refers only to the degree to which the acids are ionized. In a 
leaching test, the SPLP solution can be neutralized with milligram levels of alkalinity, whereas it 
takes several grams of alkalinity to neutralize the TCLP solution. So, even though the TCLP has 
flaws, it is a very rigorous test. 
 
Sample quantities of soils should be obtained and tested at the bench scale to establish the proper 
mixing and mass of amendment required to stabilize the sample to pass previously described 
test(s). Results from these tests are transferred to the field scale, where climatic variables and 
heterogeneities of the soil are added to a field-scale test. Again, performance is based on the 
previously identified testing procedures.  
 
Since the introduction of the TCLP, a variety of methods for stabilizing hazardous wastes have 
been commercially available. Some approaches simply use manipulation of the pH of the waste, 
so that the final pH in the TCLP will correspond to the minimum solubility conditions of the 
waste. Many solidification methods currently used for treating heavy metals, especially lead, 
involve mixing a high-pH, lime-based stabilization or solidification agent, such as Portland 
cement, cement kiln dust (CKD), or lime kiln dust (LKD) with the waste.  
 
During the TCLP, the lime added to the waste neutralizes the TCLP’s acidic leaching solution, 
and the resulting pH limits leaching of lead in the test. However, this added lime could produce 
leachate having rather high pH (11–12) when the waste is contacted with groundwater, 
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precipitation, or surface water. Under such conditions, amphoteric metals, such as lead, can 
reach unacceptable concentrations in leachate, whether in laboratory water leaching tests or in 
the environment. Therefore, lime-based treatments may enable wastes to pass the regulatory 
TCLP requirement but can create severe environmental problems under actual leaching 
conditions. 
 
Table 3-2 presents actual leaching data that demonstrate the increased leachability of lead from a 
waste treated with three different solidification/stabilization approaches. The benefit of using a 
TCLP and a SPLP to detect potential problems related to inappropriate treatments is apparent. 
All three treatments (buffered phosphate, lime, and Portland cement) are capable of rendering the 
waste nonhazardous with respect to the TCLP lead leaching. However, solidification with either 
lime or Portland cement (a lime-based material) substantially increases the leaching of lead in 
the SPLP. In other words, the alkaline materials used in the solidification process enable the 
waste to pass the TCLP but can actually create problems in a disposal situation where high 
concentrations of acid do not exist. Examples might be an industrial monofill, a municipal 
landfill with freshly disposed waste where the decomposition process has yet to start, or a natural 
setting such as a shooting range berm. It is possible that the high-pH levels being observed in 
several Subtitle D landfills (and concomitant aggravated leaching of metals) could have been 
caused by the practice of solidifying wastes with alkaline materials in order to pass the TCLP.  
 

 

 
 

Table 3-2.  Treatment of a TCLP-Hazardous Metal Processing Waste 
 

 TCLP (Acid) TCLP Threshold (mg/L) SPLP (Water) 
 Lead (mg/L) Final pH  Lead (mg/L) Final pH 

Untreated 600 6.0 5.0 <0.003 8.2 
Lime (Calcium Hydroxide) (% by weight) 
+5% 76 6.5 5.0 290 12.2 
+10% 0.2 8.6 5.0 540 12.5 
+15% 6.2 10.4 5.0 510 12.5 
Portland Cement (% by weight) 
+5% 450 5.3 5.0 19 11.5 
+15% < 0.2 10.4 5.0 11 11.9 
+25% 1.2 11.6 5.0 12 11.9 
Buffered Phosphate (% by weight) 
+4% 2.4 5.8 5.0 <0.003 10.6 
+6% 0.4 5.5 5.0 <0.003 10.3 
+8% < 0.2 5.6 5.0 <0.003 8.5 
Note: All samples were crushed to pass a 9.5-mm sieve per the Method 1311 Toxicity Characteristic 
Leaching Procedure, 40 CFR, Part 261, Appendix II 
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3.3.3 Reducing Lead Bioavailability through Soil Stabilization 
 
There are several approaches that can be used to immobilize lead in soil. In general, lead can be 
immobilized or made less bioavailable by reducing the solubility of Pb-bearing minerals through 
a change in pH, converting lead to a chemically more stable form, or solidification of the soil 
matrix. However, converting lead to a chemically more stable form appears to be the most 
effective way to reduce mobility and bioavailability in lead-contaminated soils. To accomplish 
this, lead-contaminated soil is treated with various types of amendments. These amendments are 
applied to the soil in a variety of ways, including wet or dry forms and in situ or ex situ 
applications. The reduction in solubility following the addition of amendments reduces the 
potential for leaching to groundwater and may result in a lower bioavailability. 
 
The effectiveness of the immobilization process has generally been ascertained by two methods: 
sequential extraction and the physiologically based extraction test (PBET). The most common 
sequential extraction procedure assesses the exchangeable lead, lead carbonates, lead associated 
with Fe and Mn oxides, Pb associated with organic matter and sulfides, and residual lead (Rapin, 
et al., 1986). A shift in lead distribution toward the residual fraction is used to indicate 
immobilization after treatment with phosphates. The lead extracted in the PBET is indicative of 
that which is available for uptake through the gastrointestinal system (Ruby, et al., 1996). 
 
Research studies have been conducted to investigate the effectiveness of adding amendments to 
stabilize lead-contaminated soil. Some of these research studies are summarized below. 
 

• Preliminary results of a swine soil dosing study at the University of Missouri (Drs. Stan 
Casteel and Robert Blanchar, personal communications) and a Sprague-Dawley rat dosing 
study at the U.S. Department of Agriculture–Agricultural Research Service (USDA–ARS) 
(Dr. Sally Brown and Rufus Chaney, personal communications) indicate a significant 
reduction in soil Pb bioavailability as a result of adding phosphorus alone or in 
combination with FeOOH to lead-contaminated soil (total soil-Pb about 4000 mg/kg). 

 
• Studies by the Remediation Technologies Development Forum’s (RTDF) IINEERT Soil-

Metals Action Team have shown that commercially available stabilization agents have 
been effective in reducing bioavailability by as much as 83% in lead-impacted soil. 

 
• Soil-borne lead was converted to pyromorphite by evaluating the reaction of lead-

contaminated soil with hydroxyapatite during sequential extraction (Ryan, et al., 2001). 
The results of the experiments indicated that the addition of hydroxyapatite caused a 
decrease in each of the first four (i.e., most soluble) fractions of sequential extractable lead 
and a 35% increase in recalcitrant extraction residue. A 240-day incubation at field moist 
conditions resulted in further increase in the recalcitrant extraction residue fraction to 45%. 

 
• The transformation of soil-borne lead to pyromorphite by soil treatment with phosphoric 

acid on a smelter-contaminated urban residential soil was investigated (Yang, et al., 2001). 
The results indicated that increasing the amount of phosphoric acid and elevating the 
temperature significantly decreased bioaccessble lead by 60% using the PBET method. 
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• In a study by Sauve, et al. (1998), the solubility of lead phosphate in water and soil 

suspensions was addressed. The study also investigated the stability of lead phosphate 
mixed with soil to determine the pH-dependent solubility of lead in the presence of excess 
phosphate in soils. The study concluded that phosphate amendments and lime are effective 
ways to reduce the solubility, mobility, and bioavailability of lead, with the optimum pH to 
reduce solubility in the range of 5.5 to 6.5. 

 
• Laperche, et al. (1997) investigated the effect of apatite amendments, specifically synthetic 

hydroxyapatite, on plant uptake from lead-contaminated soil. The results of the study, 
along with other previous studies, indicated that addition of phosphate to lead-
contaminated soil could immobilize lead as an identifiable stable form such as 
pyromorphite. Also, the study showed that by amending synthetic hydroxyapatite and 
phosphate rock to lead-contaminated soil, bioavailability (as indicated by plant uptake) can 
be reduced. 
 

• Lead-contaminated soil was amended with triple super phosphate (TSP), rock phosphate, 
or manganese oxide (cryptomelane) (Ganga, et al., 2000). The addition of a combination of 
a phosphate source and the Mn oxide resulted in lower bioavailability (23%–67% 
reduction) as measured with the PBET test than with either amendment alone (14%–41% 
reduction). 

 
3.4 Chemical Extraction 
 
Chemical treatment is a proven technology when combined with a physical treatment/soil-
washing approach. It involves introducing a leachant (for lead, this is generally a strong acid) 
into the water used in a physical separation or into a soil-washing process to promote the 
dissolution of residual metals into solution after particulate metal removal. While weak acid 
(acetic) has been used in the field, the nuisance odors and relative low strength limit its 
efficiency. As such, hydrochloric acid is most often used for chemical leaching. Acid addition 
aims to solubilize metals from the soil by changing the pH. Adding acid lowers the pH and 
increases the supply of H+ ions. The H+ ions generated are consumed in a multitude of reactions 
that increase soluble metal concentrations. 
 
Chemical treatment is a continuous process with the following steps: 

• Bringing acid and soil into contact in a leach tank 
• Separating the leached soil from spent leachant 
• Regenerating the spent leachant by precipitating the dissolved metals 

 
Once in solution, the dissolved metals are recovered through a co-precipitation step involving 
the addition of a polymer to adjust pH. The settled soil fines go through a series of rinse and 
dewatering steps for reuse on the site, while the settled precipitants are dewatered for subsequent 
recycling with the recovered particulate metals. 
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Equipment additions to the base soil-washing plant include acid storage tanks, dispensing 
pumps, and pH meters, as well as systems for recovering metals from solution and dewatering/ 
discharging recovered metals (precipitant).  
 
Two important range soil material characteristics for designing an appropriate separation/ 
leaching scheme are the particle sizes of the material and the metals distribution by fraction. 
Other than the mechanical aspects of treatment, clay soils tend to bind metals better than sandy 
soils and tend to be more difficult to treat. These limitations are discussed in more detail in 
Section 5.5. 
 
3.5 Asphalt Emulsion Batching–Encapsulation 
 
Tall oil pitch and asphalt-based emulsions have been used extensively in the commercial 
construction industry to stabilize soils for dust control, thereby minimizing their mechanical 
migration through wind or water erosion. These same emulsions have been modified (and the 
modifications patented) to encapsulate heavy metals (such as lead, uranium, arsenic, and 
chromium), rendering them resistant to leaching to groundwater and creating a material that 
reduces infiltration and is resistant to wind and water erosive forces. Chemical theory indicates 
the technology would also work on heavy organics (PCBs, DDT, etc.).  
 
In July 2000, USEPA issued a determination that use of encapsulation technologies qualifies as 
recycling for RCRA characteristic wastes, in that permanent chemical bonding is achieved in a 
commercially useable end product. Treated soils exhibit increased soil strength and can be used 
as an asphalt base material. The technology is especially applicable for military ranges (lead and 
DU contamination), military base reuse sites (where treated soils can be used to construct new 
roads), and other applications. The emulsions can be mixed into the soil and/or applied topically. 
 
The objective of the technology is to provide permanent encapsulation of contaminated soils, 
where the resultant treated soil exhibits reduced leachability of the contaminant, reduced 
permeability of the soil surface, and increased soil strength to withstand wind and water erosion. 
In most cases, the end product can be used as a nonhazardous construction material, road base, 
or structural fills. On military firing ranges, the soil can be topically treated or, in the absence of 
UXO, mixed and compacted. Resultant compacted treated soils typically exhibit high strength 
and low permeability characteristics.  
 
The objective of site-specific demonstration testing would be to refine emulsion designs for 
specific application sites, evaluate and compare application methods, and implement rigorous 
postapplication monitoring to evaluate key performance data. Proposed testing would also 
evaluate the technology’s efficacy on residual explosives in soil. 
 
This patented technology includes improvements over other stabilization technologies. Most 
previous stabilization technologies do not exhibit “permanent” treatment and are subject to loss 
of effectiveness under changing physical or chemical (pH) conditions. Additionally, most 
stabilization technologies do not work well on a range of inorganic and organic contaminants. 
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The use of specially modified organic emulsions has proven effective as permanent treatment on 
lead-contaminated soils in full-scale implementation and on depleted uranium, arsenic, and 
chromium in laboratory treatability tests. The technology has been used to improve road 
foundation soils at Ft. Hunter Liggett and to treat lead-affected soils for a Caltrans highway 
project in Richmond, Calif. Once soil-specific emulsion design testing is completed, 
implementation of this technology in the field can be done with normal road construction 
equipment and crews. 
 
Laboratory testing for the U.S. Army indicates that the technology is extremely effective at 
stabilizing depleted uranium from munitions. Full-scale field testing is proposed to compare field 
application techniques and evaluate its performance in the presence of possible unexploded 
ordnance. Additional testing also indicates a high potential for success in stabilizing residual 
uranium daughter products (cesium) from atomic weapons testing. 
 
3.6 Phytoextraction and Stabilization Approaches 
 
While phytoextraction is proven to remove lead from soils, the relatively high levels of lead at 
SAFRs and the time required for effective phytoextraction render this technique impractical as a 
range remediation tool. However, other phytoremediation techniques such as phytostabilization 
and use of constructed wetlands can complement the overall remedial approach and prevent 
migration of lead particulates through prevention of erosion and storm water management, 
respectively. 
 
In-place inactivation has been recently coined to describe this process of chemically and 
physically inactivating contaminants, both in soil and other materials found at the earth’s 
surface. Other names for this strategy include phytostabilization, agronomic stabilization, and 
phytorestoration. In this process, no actual reduction in pollutant concentration occurs. The risk 
reduction is provided by chemical and physical processes that allow the soil to remain in place. 
Chemicals and materials that appear to be most promising for in-place inactivation include 
phosphates, mineral fertilizers, iron oxyhydroxides, other minerals, biosolids, and limestone. 
Conversion of Pb to less toxic forms has been demonstrated in soils amended with safe additives 
using common agricultural techniques.  
 
To complement the use of soil amendments, a rich plant growth in treated areas will help hold 
soil in place by preventing erosion, reducing rain impact, and providing an effective barrier 
against direct contact with soil. In some cases, plant roots may absorb contaminants to further 
prevent off-site migration or leaching. Incorporating soil amendments and growing plants using 
existing agronomic techniques are more natural ways of restoring the ecology of soil in 
comparison to many other remediation technologies. Importantly, this agriculturally based 
technique should be less likely to impair the soil’s potential for sustaining plant growth after 
treatment and be relatively environmentally benign when compared to many conventional 
remediation practices 
 
Please refer to www.itrcweb.org for technical and regulatory requirements for 
phytotechnologies. 

http://www.itrcweb.org
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4.0 REGULATORY REQUIREMENTS, BARRIERS, AND FLEXIBILITIES 
 
Remediation of shooting ranges is an increasing concern for both owners/operators of closed 
ranges and environmental regulators. It has become evident that lead management practices are 
inconsistent, and owners/operators of closed ranges are often unaware of the appropriate path 
forward. While understanding the regulatory flexibilities is imperative to range cleanup, it is also 
important to understand the regulatory barriers. Of particular note is the need to understand both 
the state and federal regulatory requirements. The sections below outline the regulatory 
requirements that should be considered during the cleanup of small arms firing ranges. 
 
4.1 Classification of Spent Ammunition 
 
A key issue to be resolved is whether spent ammunition is classified as a solid waste or a 
contaminant. Partially for this reason, no state or federal laws or regulations exist that set 
specific environmental standards for operation of firing ranges. For instance, the Clean Air Act 
under Section 112(b) 3 (7) excludes elemental lead as a hazardous air pollutant. Furthermore, 
under CERCLA, releases of lead particles with a mean diameter of over 100 microns are 
exempted from being reported. If the site is not listed on the National Priorities List under 
Superfund, state equivalents of the Clean Water Act or the Solid Waste Disposal Act are the 
most likely vehicles for development of comprehensive environmental standards at shooting 
ranges. 
 
USEPA has defined “scrap metal” as “bits and pieces of metal parts or pieces that may be 
combined together with bolt or soldering, which when worn can be recycled” (40 C.F.R. 261.1). 
Since lead shot is a product made of recyclable metal, it falls within the definition of scrap metal. 
In accordance with 40 CFR 261.6(a)(3)(ii), scrap metal is a solid waste but is exempt from the 
regulatory requirements of RCRA Subpart C. Additionally, as outlined in the Federal Register 
(62 Federal Register 25998, May 12, 1997), processed scrap metal is exempted from RCRA 
regulation (i.e., is not a RCRA solid waste) when it is being recycled (40 CFR 261.4(a)(13). 
Therefore, as long as the selected remediation technology (e.g., soil washing) meets the 
definition of processed scrap metal, the technology is exempt from regulation under RCRA. 
 
4.2 Federal Regulations and Guidance 
 
The management of soil from shooting ranges is evolving and likely will continue to do so. The 
current management of active shooting ranges is being shaped primarily by two lawsuits: 
Connecticut Coastal Fisherman’s Assoc. v. Remington Arms Co., 989 F.2d 1305 (2d Cir.1993); 
and Long Island Soundkeeper Fund v. New York Athletic Club, 1996 WL 131863 (S.D.N.Y.). 
USEPA published the RCRA Subtitle C Military Munitions Rule (MMR) in the Federal Register 
(62 Fed Reg. 6621). USEPA has also published a guidance document entitled Best Management 
Practices for Lead at Outdoor Shooting Ranges. The subsequent resolution of these suits and 
their associated range cleanups prompted USEPA to develop its guidance document. Part of the 
impetus to develop this guidance was the realization that, because of its relative high volume and 
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low risk, the management of shooting range soil may benefit from approaches that differed from 
those typically used at normally encountered hazardous waste-type facilities.  
The management of closed military ranges is being shaped by the RCRA Subtitle C Military 
Munitions Rule (MMR). It was then adopted in September 1998 (40 CFR 266 Subpart M). 
However, the MMR is incomplete in that a large section, the “Range Rule,” was never 
completed. USEPA is moving forward to complete that section, but it is unknown when it will be 
finalized. 
 
Though originally intended to apply to federal facilities, USEPA has taken the position that the 
MMR also applies to nonmilitary ranges. The MMR excludes munitions used for their intended 
purposes from the definition of a solid waste and, therefore, excludes munitions from regulation 
as a hazardous waste. This exclusion applies to training, research, development, recovery, 
collection, and on-range destruction of unexploded ordnance (UXO). The Military Munitions 
Rule considers range management to be a necessary part of the safe use of munitions for their 
intended purpose. The exclusion for range clearance applies to the separation of lead and bullets 
from soil and the redeposition of soil on the range.  
 
If spent lead at a shooting range is abandoned (or is determined to be abandoned), it then 
becomes solid waste. If the solid waste accumulates on ground surface and, therefore, causes 
lead leaching, it may be considered a hazardous waste. At that point, the lead contamination 
could be subject to RCRA Subtitle C.  
 
States adopting this rule may set more stringent requirements for determining when military 
munitions are solid waste; or using this rule as a precedent, state agencies may elect to 
implement a regulatory scheme that is protective without requiring a full RCRA permit. The rule 
does not exempt ranges from Clean Water Act requirements. 
 
4.3 State Regulations and Guidance 
 
Storm water collected and conveyed in ditches or pipes prior to discharge is potentially subject 
to permit requirements. Some shooting ranges may operate without discernable conveyances; 
however, contaminated leachate from these ranges could be considered a nonpoint source as it 
moves laterally into surface waters. Some states, like Florida, are recommending that small arms 
firing ranges develop and implement a site-specific best management practice (BMP) instead of 
developing rules for small arms firing ranges. The main goal of the BMP is to have a good storm 
water management plan that includes routine maintenance to minimize off-site migration of lead 
and other contaminants. The key components include 

• monitoring and adjusting pH in soils, 
• controlling and containing lead bullet fragments, 
• controlling storm water runoff, 
• bullet containment devices, 
• removing and recycling lead, 
• using alternate ammunition (lead shot alternatives), 
• minimizing shooting area (reducing shotfall zone), 
• documenting activities and keeping records, and 
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• determining the frequency of lead removal and pH adjustment in soils. 
 
While the consensus to date has been that shooting ranges should not be subject to hazardous 
waste regulations, some states have authority to regulate any discharge from a facility with the 
potential to contaminate groundwater. For example, Florida has unique geology and relies 
heavily upon groundwater as a source of drinking water, which needs to be considered when 
evaluating potential contamination from shooting ranges. This consideration is in addition to the 
widely accepted guideline that lead shot and bullets should not be deposited in surface water or 
wetlands. A public shooting range in Naperville, Illinois became the first site for which a state 
agency issued a NPDES permit for a shooting range discharging to a wetland. 
 
In Florida, an “installation” is defined as “any structure, equipment, facility, or appurtenances 
thereto, or operation which may emit air or water contaminants in quantities prohibited by the 
Department of Environmental Protection [DEP].” Specific types of “installations” such as 
landfills and wastewater treatment plants may be further defined as “stationary installations.” 
State environmental agencies may, therefore, claim authority to require permits prior to 
construction of new shooting ranges based upon several issues: 

• Shooting ranges are both “installations” and “stationary installations.” 
• Shooting ranges are known to discharge pollutants into the environment. 
• Several shooting ranges in Florida have violated state groundwater and surface water 

protection requirements. 
• Several shooting ranges have degraded wetlands and caused harm to wildlife. 

 
Other states have similar antidegradation policies and laws. In general terms, these laws prohibit 
the discharge of contaminants into the environment without permit(s) from the state 
environmental agency. This policy applies to releases to the soil, groundwater, surface water, 
and air. State and local agencies may have permitting requirements or remedial performance 
standards in addition to, or more stringent than, federal requirements (e.g., strict cleanup 
standards, transportation permits, permits for working near wetlands, etc.). 
 
4.4 Remediation/Future Use Issues 
 
Some state agencies are informally collecting information on the location of outdoor shooting 
ranges. Owners of closed ranges should be required to notify state agencies if they become aware 
of soils on site that are present in amounts that pose a risk based on current or reasonably 
anticipated future land use or if exceedances of groundwater quality standards are detected.  
 
For closed shooting ranges, policy should be developed in the following areas: 

• How will the agency locate operating and closed shooting ranges? 
• Will the state require all closed ranges to conduct site cleanups? If not, will they be 

required to do so under new ownership or land use? 
• What mechanism will be used to require cleanups? 
• Will self-certification be accepted? How will it be verified? 
• What state agency program will have primary responsibility to oversee cleanups?  
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“The City of Tampa and the Hillsborough County School Board worked with the [FDEP] 
District [office] to remediate a pistol range site in order to build a new school. Because of 
liability concerns, the Board needed assurance that the site was safe for residential use before 
they would accept the property. However, at the same time, the owner of a private shotgun range 
in Hillsborough County declared his property ‘clean’ by using a limited biased sampling plan 
and sold the property for residential development. The owner’s consultant took 20 soil samples 
from 1 to 2 feet below land surface throughout the range, rather than 0 to 2 feet, thus excluding 
the most suspect soils from his samples. Conversations with management at [the land developer] 
confirmed that they were aware that the property had been used as a range and that no soils were 
removed prior to development. Management said that a large amount of fill was brought in to 
raise the grade of the residential lots. However, these lots will be sold to unsuspecting 
homeowners who will not know that their property may be lead-contaminated. There is no 
assurance that contaminated soil will not be excavated, as for a swimming pool installation, and 
then disposed elsewhere on the surface.” 
 
This scenario, in which “capping” was the selected remedial alternative, presents an example of 
why state environmental regulators need to become involved early in the process and why future 
land use considerations are important factors when crafting appropriate and enforceable deed 
restrictions. 
 
4.5 Lead Recycling 
 
During remediation activities, recovery of bullets and bullet fragments from firing range sands or 
soils via physical treatment constitutes “reclamation” per 40 CFR 261.1(c)(4). Metal 
concentrates reclaimed from firing range berms via size classification and density concentration 
contain more than 50% lead on a dry weight basis. The other metals included in the concentrate 
are predominantly copper and antimony. The concentrate reclaimed from the firing range 
material is “scrap metal” per 40 CFR 261.1(c)(6).  
 
However, scrap metal is not regulated as solid waste or as hazardous waste when recycled. 
Under 40 CFR 261.6(a)(3)(ii), recycled scrap metal is classified as a “recyclable material” that is 
not subject to the requirements for generators, transporters, and storage facilities of hazardous 
wastes specified in paragraphs (b) and (c) of 40 CFR 261.6. Therefore, the scrap metal reclaimed 
from the firing range sand, or soil, does not need to be regulated or manifested as a hazardous 
waste during generation or transport to a smelter for recycling. 
 
When scrap metals reclaimed from remediation activities are recycled using a smelter, the 
generator is paid for the value of the reclaimed metals minus any smelter handling fees. All 
material recovered should be shipped under bills of lading for recycling. Some of the recycling 
processes automatically bag all recovered metals in DOT-compliant super sacks, which are 
palletized for ease of handling and shipment. 
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4.6 Live Rounds/UXO 
 
A potential hazard at Department of Defense small arms firing ranges is “live rounds,” referred 
to as unexploded ordinance, or UXO, from nearby previously conducted large arms range 
activities. Additionally, all small arms firing ranges may contain live small arms rounds. Quite 
often these items are overlooked in treatability testing or site characterization. Both are 
addressed in more detail below. 
 
UXO 
 
UXO presents significant safety hazards in the form of unintended or spontaneous detonation, as 
well as a potential contaminant source through the dispersion of propellants and explosives 
through cracked casings and/or low order detonation. These issues are addressed by the ITRC 
UXO Team and their related guidance documents. 
 
The intent of this section is to emphasize that while the focus of this document is dealing with 
small arms firing ranges, experience has shown that unexpected UXO is occasionally present 
even if there are no historic records indicating large arms use or storage at the site. If physical 
evidence or historical records indicate the presence of UXO, an appropriate response should be 
conducted by an explosives or munitions response specialist prior to conducting any required 
intrusive activities at a closed range. If UXO is present, a second sweep/clearance should be 
performed in the feed pile just prior to treatment. The process plant operators should also be 
trained in UXO recognition, with appropriate shutdown and notification procedures in place in 
the unlikely event UXO makes its way into the treatment plant. 
 
Small Arms Rounds 
 
Experience has also shown that hundreds of pounds of live small arms rounds, along with 
“duds,” end up in range soil as they are recovered during range soil processing operations. The 
wet screening and water-based density separation process (soil washing) is well suited to deal 
with these issues, as all operations are under water in steel tanks, and the density separation step 
isolates the live rounds for recovery and subsequent destruction as part of the process. 
 
Once removed and containerized, live rounds are typically classified as ORM-D materials for 
shipping to a DoD-approved facility for subsequent destruction. For bases with an active 
Explosives Ordnance Disposal (EOD) group, the ORM-D materials could be transferred to the 
base EOD group for ultimate disposition. 
 
4.7 Soil Recycling 
 
Under current regulations, waste that is recycled and “used in a manner constituting disposal” is 
exempt from RCRA regulation if the resulting product is produced for the general public’s use, 
contains recyclable materials that have undergone a chemical reaction so as to become 
inseparable by physical means, and meets Land Disposal Restriction (LDR) treatment standards 
(see 40 CFR 266.20 (b)).  
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USEPA has recognized a process utilizing asphaltic and/or plant-based organic emulsions, 
modified with proprietary and patented chemical formulations, to enhance the structural 
characteristics of contaminated soil and to chemically fixate hydrocarbon and metal 
contaminants found therein. The resulting product meets structural specifications for commercial 
granular and asphaltic road base materials.  
 
This recycling process for RCRA waste satisfies the criteria set forth in 40 CFR 266.20 (b): 

• The resulting product meets engineering and regulatory standards for commercial roadway 
construction materials. The process was recently used on a California State Highway 
project involving “Cal-Only” waste material. Thus, it is produced for public use as a 
construction product.  

• The resulting product uses the contaminated soil as a necessary and integral part of the 
finished structural material. The process produces chemical fixation or stabilization of the 
waste material. Further, waste-derived cement and asphalt products were deemed to have 
satisfied the “chemical reaction” requirement when the final rule was issued in 1985 (see, 
Federal Register, Vol. 50, No. 3, p. 646). 

 
To be allowed under 40 CFR 266.20(b), the resulting product must satisfy the LDR treatment 
standards pursuant to the appropriate test procedure. The resulting product has been proven to 
pass these tests. 
 
4.8 Transporting or Relocating Range Soil for Reuse as a Backstop on Range Property 
 
At some ranges, it may be possible and desirable to reuse the soil from the backstop of a range 
that is being closed to construct a new berm or rebuild an existing berm located in another area 
of the same property or facility. It is USEPA’s position that ranges that reclaim and recycle lead 
bullets or lead shot may place the soil that is generated during the reclamation process back onto 
an active range on the same property or facility or a property adjacent to and under the same 
ownership as the property where the soils originated, without testing the soil for hazardous waste 
characteristics. In many situations, range soil has proven to be high volume but relatively low 
risk. 
 
Consistent with this approach, range soil that has been processed to reclaim lead for recycling is 
considered a construction material if it is used to construct or rebuild a backstop on the same site. 
Defining the “site” in such a manner to allow the soil to be reused to construct another shooting 
range component on the same range property or on an adjacent range property, under the same 
ownership and control as the property where the material originated, is an option that deserves 
consideration. Range soil includes soil from a former backstop or from other parts of the range. 
As a construction material, range soil after reclamation is not considered as either a solid or 
hazardous waste.   
 
If there is a need for backstop construction material elsewhere on the property at which a range 
is being closed, then the option of reusing the range soils after reclamation should be considered. 
The potential environmental benefits of this approach include reusing a “manmade structure,” 
i.e., berm, in a manner that is consistent with reusing other construction material; avoiding use of 
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new soil on a new or existing backstop, thus preventing the new soil’s ultimate future 
contamination from small arms ammunition; consolidating several berms containing 
contaminated material into fewer berms; and avoiding costs associated with testing and 
disposing of the soils from the former backstop as hazardous waste. Reusing this material is also 
consistent with the trend to look for creative ways to recycle and reuse material rather than 
disposing of it. The cost of the reclamation process is a function of the time, labor, equipment 
used to segregate the lead bullet fragments or shot from the former backstop, and transportation 
to a recycling facility/smelter. These costs are offset to some extent (depending on the amount of 
lead that has accumulated in the backstop and the efficiency of the reclamation process) by the 
price received from the scrap metal recycler/smelter for the recovered lead. In addition, there is a 
cost savings related to the construction material for the new or rebuilt backstop.  
 
It is important to note that lead reclamation and recycling is required for the soil to be considered 
a construction material. If lead reclamation is not conducted prior to moving the backstop, then 
pursuant to RCRA, the movement of the backstop may be considered illegal disposal of 
hazardous waste. 
 
It has been suggested that range soil from a former backstop may also be reused, following lead 
reclamation, for constructing or rebuilding a backstop at a location that is not on the range 
property. The same environmental benefits mentioned above could be realized, but extra 
oversight may be needed. Since individual states may not permit this action, or may impose 
additional requirements for transportation, documentation, and approvals, state regulators should 
be consulted prior to transporting range soils to a property that is not the same as or adjacent to 
and under the same ownership as the property where the soils originated.  
 
Finally, once range soils have been removed and relocated for use in a backstop at another range, 
assessment of the area under and surrounding the former backstop should be conducted as part of 
the site characterization as described elsewhere in this document. 
 
4.9 Disposal of Range Soil 
 
Disposal of soil containing a hazardous waste is addressed by USEPA’s “contained-in” policy. 
Under this policy, soil can be classified as either hazardous (listed or characteristic) or 
nonhazardous, based on key parameters. For range soils, the relevant parameter is toxicity. The 
soil that is removed from a closed range for treatment or disposal may be considered to contain 
hazardous waste and classified as “characteristically hazardous” if it exhibits the characteristics 
of toxicity.  
 
However, the soil can be considered to no longer contain a hazardous waste through removal of 
the live rounds and particulate lead, with residual stabilization, if required, to meet the regulatory 
TCLP level of 5 mg/l. Once the soil is viewed as not containing lead, the soil may be able to be 
disposed of at a Subtitle D (nonhazardous) facility. Any applicable land disposal restrictions 
should be consulted. It should be noted that individual states may not utilize the contained-in 
policy (and, thus, these soils would be regulated under RCRA) or may have additional, more 
stringent disposal requirements. 
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5.0 TECHNOLOGIES AND TECHNICAL CONCERNS 
 
For DoD, small arms firing ranges may present significant environmental concerns because the 
soil on a closed range contains lead. The soils on a closed range may exceed hazardous waste 
criteria and require either treatment or removal. The approach outlined herein uses soil washing 
as the first step to remove particulate metals. In many documented cases, this step alone has been 
sufficient to render the soils nontoxic and suitable for reuse. If treated soils do not meet reuse 
criteria after soil washing, then additional treatment can be selectively performed on only those 
fractions that caused the soil matrix to fail. 
 
5.1 Treatability Study 
 
A treatability study using representative site soils is imperative to determine appropriate 
treatment methods at any site, as well as to predict actual scaleup and field performance of the 
selected approach. Experience has shown that firing range soils vary significantly from site to 
site and even at different locations within a given site. Variations in soil that affect treatment 
procedures include grain-size distribution, clay content, physical characteristics, mineralogy, 
aggregate hardness, soil pH, and the form and distribution of contaminants. 
 
Samples collected for treatability testing must be representative of the anticipated soils for 
treatment. A compositing approach as described in Appendix B is useful for range floors and 
lateral berms where the depth of contaminants is relatively shallow. For the primary berm, face 
trenching is often a preferred approach, as it allows for visual inspection of the berm cross 
section to help determine if additional soil was added or if the berm face was “turned over” as 
part of maintenance and, thus, indicates the potential depth for ultimate remediation.  
 
In the case of test trenches, grab samples should be collected from the trench walls and floor at 
different depth intervals through the cross section, allowing equal contribution from each grab 
sample collected. These grab samples are then composited in a cement mixer, and a 
representative sample is drawn for subsequent treatability testing. A five-gallon sample is 
typically the minimum size required for testing, but one should confirm with one’s proposed 
treatability lab prior to collecting samples. 
 
The initial step of the treatability study should include a step-wise evaluation of density 
separation for particulate metals consisting of 

• grain-size analysis/containment by fraction,  
• contaminant removal by size segregation and gravimetric techniques, 
• oversize fragment removal by size segregation and screening, and 
• post-treatment and TCLP metal results for each individual size fraction. 

 
The treatability study will focus first on material characterization of the sample, followed by 
optimizing treatment of specific fractions using physical treatment methods. Recoverable 
quantities of metals will be estimated in the treatability study to quantify the amount requiring 
recycling.  
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Density separation/soil-washing techniques evaluated during this treatability study should 
include the following: 

• deagglomeration steps to separate sod/vegetative material from soil fractions, 
• physical treatment employing a wet screen for particulate partitioning, and 
• density treatment to further separate geologic material from same-sized metal particulates. 

 
Results of the treatability study will reveal the appropriate treatment approach for implementing 
the full-scale remediation. In the event site cleanup goals are not met after initial particulate lead 
removal, fractions failing cleanup goals should undergo further treatment to supplement the 
initial soil-washing process. Further treatment may include 

• stabilization, 
• chemical treatment, 
• emulsion stabilization of both organic and residual metal compounds, or 
• phytoremediation. 

 
Only the soil fraction(s) failing reuse criteria need to undergo these additional treatment steps. 
This approach yields cost savings through volume reduction, as soil washing generally partitions 
sorbed organic and metal contaminants into the finer soil fractions while rendering sand and 
coarser fractions suitable for reuse after particulate removal. Results of the treatability study 
dictate the appropriate treatment approach for implementing the full-scale remediation. 
Treatment effectiveness and implementability are presented in the treatability study report. The 
report also includes the most appropriate means of handling the recovered metal. A sample 
scoping document for treatability testing is included as Appendix C. 
 
5.2 Data Needs 
 
For any remedy to be effective, accurate soil information must be available prior to process 
selection. Factors that influence performance include but are not limited to 

• grain-size distribution, 
• organic content (humates), 
• contaminant form and distribution, 
• clay content/ plasticity, 
• mineralogy, 
• soil pH, 
• aggregate hardness, 
• type and level of use of the range in question, 
• past range use and maintenance records, and 
• climatology records. 

 
This information is best collected through a review of historical records and any existing soil 
characterization, supplemented by a treatability study and additional characterization as deemed 
necessary to fill data gaps. 
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5.3 Soil Washing 
 
Soil washing is a source removal technology that physically separates particulate metals from the 
soil matrix and refines them such that they have a commercial salvage value. The system treats 
SAFR soils by removing spent bullets and bullet fragments from the soil through a physical 
solids-separation technology and then treating the remaining soil, if required, with the 
appropriate secondary treatment approach.  
 
In addition to metal recovery, soil washing can segregate a soil fraction that is ideal for use as 
ballistic-grade sand in berm reconstruction. By using ballistic sand that is free of stones, sticks, 
and excessive fines, bullet fragmentation is eliminated, and simple sifting is sufficient for 
subsequent maintenance activities. For closed ranges, the treated soil is suitable for reuse, 
thereby eliminating the need to purchase replacement soil for site restoration. 
 
5.3.1 Treatment Efficiency 
 
The efficiency of the technology is measured by the average total lead concentration in the feed 
soil compared to the average total lead concentration of the treated soil stockpile. For example, if 
21 tons of metal is recovered via physical treatment and 84%, or 17.64 tons, was determined to 
be lead, the balance of the metal recovered for recycling would typically consist of copper, zinc, 
and antimony. Again, assuming that approximately 3,600 tons of range soil was processed, 
dividing 17.64 tons of lead by the total amount of material processed (3,600 tons) results in the 
average percentage of particulate lead for the feed soil of .49%. On an mg/kg basis, .49% is 
equivalent to 4,900 mg/kg, thus the feed soil contained an average particulate total lead 
concentration of 4,900 mg/kg. Adding the particulate lead concentration (4,900 mg/kg) and the 
residual total lead concentration in the treated soil (assume 300 mg/kg) results in the feed soil 
containing an average total lead concentration of 5,200 mg/kg.  
 
Physical treatment would have reduced total lead levels in the soil from an average of 5,200 
mg/kg to an average of 300 mg/kg, a lead reduction efficiency of almost 95%. These numbers 
are typical for this type of treatment arrangement and were taken from actual case studies. This 
technology has also been successfully used in soils with feed soil levels as high as 40% lead. 
 
5.3.2 Technology Acceptance 
 
Acceptance of the soil-washing technology has been very positive. This positive response is 
related to key elements in the application of this technology, as seen by the regulatory 
community, the client, and the general public. 
 
Heavy-metal complexing agents are commonly used to stabilize soil contaminated with lead. 
With this approach, the complexing agents do not reduce total lead concentrations, and the 
stabilized soil is often shipped to a landfill for indefinite storage although on-site reuse is 
acceptable with some stabilization technologies. The overall benefit of the stabilization approach 
is that the soil can be shipped to a nonhazardous landfill with lower tipping fees than a landfill 
designed to receive hazardous waste.  
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With soil washing, lead contamination at small arms firing ranges can be dramatically reduced 
using physical treatment only, without the use of other expensive and long-term treatment 
technology. Also, case study work by the Army Environmental Center has shown that continued 
firing into berms that have been chemically stabilized with certain chemical agents can actually 
worsen the lead mobility issues. This is not necessarily a stabilization agent problem but rather a 
design problem. (MFW-3) 
 
Of particular interest to the Department of Defense is the effectiveness of the technology for 
remediating soils at small arms firing ranges. Soil washing offers site closure or reuse within a 
very short time frame, without long-term environmental monitoring. This approach has the 
added benefit of recycling all of the reclaimed particulate lead. Thus, the client also gains a 
proactive public image with respect to resource recycling.  
 
5.3.3 Public Acceptance 
 
During a technology demonstration at Fort Dix, N.J., the general public perceived soil washing 
positively. Physical treatment of small arms firing ranges is a very effective pollution prevention 
measure. The dramatic reduction in total lead concentrations with physical treatment using water 
only and recycling the lead reclaimed from the soil was instrumental in generating this positive 
public image. The technology demonstration illustrated that effective soil treatment can be 
performed without relying on stabilizing the contaminants and landfilling the soil. 
 
In addition, at one site standard control measures were successfully used to avoid generating 
excessive noise at the work site. The work site was maintained in an orderly fashion from site 
mobilization through processing and demobilization. Demonstrating the minimal aesthetic 
impact of this process is critical in gaining public acceptance for on-site treatment of 
contaminated sites in the vicinity of residential areas or within the boundaries of military 
facilities.  
 
The general public is concerned with the following issues: 

• The clean portion of separated soil must be analyzed for residual contamination before it is 
used as clean material. Sites using soil washing should have on-site capability to test 
samples of treated soil before it is released as clean. 

• Soil contaminated with both metals and organic compounds make formulating a single 
suitable washing solution difficult. Sequential washing using different wash formulations 
may be required. Soil-washing processes for soil contaminated with volatile organic 
compounds (VOCs) may require emission controls. 

• Wash water containing inorganics may require treatment before it can be discharged, as it 
is usually not completely free of smaller inorganic particles. 

• Measures should be taken to prevent wind-borne particulates if dry screening is a step in 
the process. 
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5.3.4 Full-Scale Soil-Washing Costs 
 
Treatment of small arms firing ranges utilizing soil-washing technology fits a mining-type 
economic model based on mass production. The volume of soil is the driving force behind 
treatment costs on a per-ton basis. Typical of a mass production model, cost elements such as 
mobilization/demobilization, labor, and capital outlay decrease with increased quantity in a 
nonlinear fashion on a per-ton basis.  
 
Small arms firing ranges are highly variable with respect to soil and contaminant characteristics. 
Treatment goals and the quantity of soil requiring treatment are highly variable as well. A 
number of variables impact treatment costs when considering this technology for full-scale 
implementation at small arms firing ranges: 
 

• mass of soil to be processed 
• cleanup standards 
• soil characterization (grain-size distribution and chemistry, including contaminant by 

fraction analysis 
• site assessment risks 
• split- or single-operations site 
• throughput rate required 
• weather conditions/time of year to operate 
• level of personal protection equipment (PPE) required 
• availability and cost of utilities 
• sampling and sample preparation 

 
Although sand, silt, and clay are the predominant soil matrices used in berm construction, one 
type of treatment process cannot be universally applied to all small arms firing ranges. The ideal 
treatment plant approach is to utilize unit components predetermined by the bench-scale 
treatability study as required for insertion in the overall treatment process. The typical price 
range for pile-to-pile processing varies from $30/ton to $80/ton, based on site-specific 
conditions/ requirements, as outlined in Table 5-1. 
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Table 5-1. Comparison of Various Types of Metals Remediation Technologies 

 
Using this technology, soils can be treated and replaced on site, while recovered metals can be 
recycled. Recovered metals can be shipped as recyclable materials under bills of lading. Thus, no 
hazardous wastes are generated or shipped as a result of this process.  
 
Public acceptance of this technology is high because it meets regulatory requirements without 
landfilling any contaminated soils and it reclaims hazardous contaminants for recycling in the 
process. In addition, because contaminants are removed and not just shifted to a landfill, 
potential long-term risks to human health and the environment are eliminated. These advantages 
must be balanced against the need to smelt the lead, which results in the generation of air 
containing solids and water, which may contain contaminants. The demonstration has shown that 
this technology can be implemented with minimal environmental or aesthetic impact to the 
processing area. 
 
5.3.5 Recommendations for Future Applications 
 
Based on the results and implementation of the treatability study findings for the design of the 
soil-washing plant, it is strongly recommended that every soil-washing solicitation include a 
vendor-conducted, bench-scale treatability study for effective costing and plant design. The 
bench-scale treatability study represents an effective method for fully defining a remediation 
problem, associated treatment parameters, and plant design.  
 
Establishing physical treatment operations within the confines of the small arms firing range is 
ideal. Locating the treatment plant in the range facilitates the timely excavation and haulage of 
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soils destined for treatment, as well as the return and placement of the treated soil. When 
fieldwork is confined to one location, the project is more efficient and overall project costs are 
reduced.  
 
5.4 Soil Stabilization 
 
Prior to stabilizing soil, a bench-scale treatability study is typically performed to determine a 
dose rate and reagent mixture that successfully meets the performance standards. Representative 
samples of the waste material are obtained and characterized prior to trying potential 
technologies. The mix design includes the type of reagent to be used and the appropriate rate of 
addition. The treatability study should be formatted to address pertinent regulatory concerns and 
long-term liability issues. 
 
Stabilization at firing ranges is performed either in situ or ex situ, often depending on the 
regulatory program under which the work is performed. In situ stabilization can be used to avoid 
regulatory approvals needed to treat hazardous waste by treating prior to the point of generation 
for the waste. In the case of soil, this is when the soil is excavated and “managed” or when it is 
moved from an area of concern (AoC). 
 
In situ treatment can be performed in a variety of ways. Typical in situ methods include mixing 
with standard earth-moving equipment, such as a tracked excavator, a clam shell, or an end 
loader; mixing with agricultural equipment, such as tillers and discs, when the contamination is 
surficial; mixing with vertical augers; and injection grouting. With all of these methods, the 
stabilization reagent is typically added to the surface of the soil to be treated and blended or 
mixed into the soil with one of the above methods.  
 
Ex situ methods are similar to in situ methods except that the soil is usually stockpiled prior to 
treatment. Ex situ methods also include the use of pug mills and specialized mixing equipment, 
such as road reclaimers. In most cases, ex situ treatment can be performed at a higher rate (tons 
per day) than in situ treatment. With either method, the goal is to create a homogeneous mix 
between the impacted soil and the stabilization agent. 
 
Post-treatment performance verification testing will depend on the regulatory program. At a 
minimum, testing will include analyzing for TCLP-lead (and other metals present). Common 
testing frequencies vary from one for every 250 cubic yards of soil, to one for every 500 cubic 
yards. Optimally, the sampling frequency is based on the daily throughput of the operation of 
selected technologies. In addition, SPLP and other leaching tests should be performed based on 
the specific regulatory program. Following stabilization, samples for total metals analysis are 
collected to provide verification that the site-specific remediation goals are met.  
 
5.4.1 Costs/Benefits of Stabilization 
 
When comparing stabilization with other firing range remediation methods, several factors need 
to be considered: 

• What is the long-term use of the firing range? 
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• Is cost-effective landfill space available? 
• Can stabilized soil be disposed on site in an area that could be managed to prevent human 

contact with the material? 
 
As described in previous sections, stabilization is more robust than solidification. Stabilization is 
also typically more cost-effective. Other technologies, including thermal extraction and chemical 
extraction (i.e., acid washing), also tend to be more costly. Table 5-1 on page 52 compares the 
costs for various types of metals remediation. 
 
Table 5-1 indicates that stabilization can be a cost-effective approach to lead remediation. For 
comparison with other alternatives, transportation and disposal costs are also often added in. 
This may not be appropriate in all cases. As discussed in the next section, the bioavailability of 
stabilized soil is often less than that of soil that has not been amended. Also, stabilized soil has 
been shown not to be a threat to groundwater, and direct contact issues can be addressed through 
low-cost soil covers. Evaluation of on-site versus off-site disposal can be performed, based on 
the costs involved and the long-term plans for the firing range. 
 
5.4.2 Public Acceptance of Soil Stabilization 
 
The general public is concerned about the following issues: 

• Environmental conditions may affect the long-term immobilization of contaminants, and 
there is concern that the process under certain circumstances could be reversed. Long-term 
monitoring is necessary to ensure that contaminants have not been remobilized. 

• Future use of the site and environmental conditions may erode the materials used to 
stabilize contaminants, thus affecting their capacity to immobilize contaminants. Solidified 
material may also restrict future use of the site. 

• Depth of contaminants may limit these processes.  
 
Among the concerns regarding solidification are these: 
• In general, stakeholders desire low-temperature, nonoffgas-producing stabilization 

technologies that generate no secondary wastes, minimize disposal volumes, and ensure 
long-term durability.  

• Institutional controls provide little confidence in a remediation project from a stakeholder’s 
point of view. 

•  It is well documented that inorganic salts affect the set rate, through either acceleration or 
retardation. End users need to know precisely how different salts individually and 
collectively affect basic Portland cement stabilization so that the proper additive can be 
used in the dry binder mix. 

• Special concerns may be posed by other types of hazardous waste (e.g., organic chemicals) 
that may interfere with the solidification/stabilization process: inorganic acids that will 
decrease durability for Portland Type I cement; chlorinated organics that may increase set 
time and decrease durability of cement if concentration is too high; and oil and grease that 
will decrease unconfined compressive strength. 

• Several soil characteristics influence whether the technology will contain the waste 
effectively. These characteristics include void volume, which determines how much grout 
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or cement can be injected into the site; soil pore size, which determines the size of the 
cement particles that can be injected; and permeability of the surrounding soil, which 
determines whether water will flow preferentially around the solidified mass. 

• Some cementation (solidification) processes result in significant increase in volume (up to 
double the original volume). 

• Certain wastes are incompatible with variations of this process. Treatability studies are 
generally required. Reagent delivery and effective mixing are more difficult than for ex situ 
applications. 

• Cracks extending through the stabilized mass have been observed in some demonstrations, 
the cause of which is suspected to be the high temperature rise during curing.  

 
5.5 Chemical Extraction 
 
As with any treatment technology, soil parameters play a significant role in the success of the 
technology. For chemical treatment, these include but are not limited to the following: 

• Feed soil pH and buffering capacity determine the volume of chemical addition to reach 
the pH required for efficient leaching. 

• Cation exchange capacity (CEC) indicates the ability of the soil to bind lead in an 
exchangeable form. Generally, CEC is proportional to the clay content of the soil, making 
sandier soils easier to treat. 

• Total organic carbon indicates the volume of organic material (humates) present in the 
soil on a weight-to-weight basis. Dissolved metals complexed with humates are difficult to 
remove and may require a separate humate-removal step prior to chemical leaching. 

• Iron and manganese levels indicate the presence of iron and manganese oxides that can 
adsorb lead. These materials tend to bind lead very strongly and may leach out with other 
metals, increasing overall chemical consumption during leaching and precipitation steps. 

 
These parameters provide some indication of difficulties that may be encountered during 
leaching. The leachant selection and optimization process can be further focused, if required, by 
determining heavy-metal speciation and binding mechanisms in the soil. These tend to be rather 
expensive analyses and may not be required at every site, as outlined in Table 5-1. 
 
Heavy-metals speciation indicates the types of chemical compounds the metals are present as. At 
many SAFRs containing native alkalinity, lead is present predominantly as elemental lead and 
carbonate minerals. These lead carbonate formations are much easier to leach than elemental 
lead, which exists predominately as free particulates in the soil matrix. As such, any leaching 
steps should be performed only after the particulate lead has been removed using physical 
separation techniques. Lead oxides and lead sulfate are other lead compounds that may occur 
under certain conditions and are very difficult to leach. Soil containing a high percentage of 
these compounds may be more amenable to stabilization than chemical leaching. 
 
All of these parameters should be evaluated in a thorough treatability study prior to field 
mobilization. Once treatability results have been determined, a sequential approach can be 
developed for coupling appropriate technologies to address site-specific conditions with an 
optimized approach. 
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5.5.1 Public Acceptance of Chemical Treatment Technologies 
 
Public concerns include the following: 

• While metals that are mixed and bound with organic contaminants can be extracted, the 
residuals may be restrictive of future land use. 

• The toxicity of the solvent is an important consideration as traces may remain in the treated 
soil.  

• After acid extraction, any residual acid in treated soil needs to be neutralized.  
• In solvent extraction, impermeable membrane liners and covers should be used to reduce 

solvent evaporation and to protect against rain.  
 
5.6 Asphalt Emulsion Batching–Encapsulation 
 
The soil to be treated with emulsions is contaminated with metals and organic contaminants and 
will subsequently be used as an asphalt sub-base for paving projects. As such, the following 
parameters must be addressed: 

• chemical fixation/treatment effectiveness 
• physical properties of treated soil 

 
Ultimately, the goal of the treatability study is to provide a mix design and procedures for field 
implementation that meet the site reuse goals for treated soils as well as the physical 
characteristics to support the soil’s intended end use. 
 
Since the treated soil is to be used as a product, particulate metals must be removed prior to 
emulsion treatment. This particulate-removal step is critical as encapsulated heavy-metal 
particles could be re-exposed during placement or subsequent work on the treated sub-base 
material. Also, certain metals like copper are detrimental to the asphalt matrix and must be 
removed to ensure the long-term structural integrity of the sub-base material. 
 
To ensure effective particulate removal, all metal leachability testing will be done after the 
emulsion mix has cured, been strength tested, and the cured sample subsequently pulverized. The 
aliquot selected for leachability testing will be taken from the pulverized sample.  
 
The initial required data includes 

• grain-size analysis/containment by fraction, 
• contaminant removal by size segregation and gravimetric techniques, 
• oversize fragment removal by size segregation and screening, and 
• post-treatment and TCLP metal results for each individual size fraction. 

 
A treatability study as outlined in Appendix D is required to focus first on material 
characterization of the sample, followed by optimizing treatment of specific fractions using 
physical treatment methods. Recoverable quantities of metals will be estimated in the treatability 
study to quantify the amount requiring recycling. Once completed, residual soils free of 



ITRC –  Characterization and Remediation of Soils January 2003 
 at Closed Small Arms Firing Ranges 
 

57  

particulate metals will undergo subsequent emulsion treatability studies. This approach is 
favorable from a cost standpoint, as described in Table 5-1. 
 
5.6.1 Public Acceptance of Asphalt Emulsion Chemical Treatment Technologies 
 
Among the issues that affect public acceptance of this technology are the following: 

• Future use of the site and environmental conditions may erode the material used to 
encapsulate contaminants, thus affecting their capacity to immobilize. Stabilized material 
may also restrict future use of the site. 

• Certain waste streams are incompatible with variations of these processes, and each 
application must be carefully tested for long-term compatibility before it is used. 

• Special concerns may be posed by other types of hazardous waste (e.g., organic chemicals) 
that may interfere with stabilization processes. Some factors include inorganic acids that 
will decrease durability of the emulsion, or chlorinated organics that may increase set time 
and decrease durability of the emulsion if the concentration is too high. 

 
5.7 Phytoextraction and Stabilization Approaches (Constructed Wetlands) 
 
A passive wetlands system could be designed to receive storm water runoff from small arms 
firing ranges. The constructed wetlands could be placed at either the toe of the berm slope so as 
to receive sheet flow runoff from the berms, or designed to receive storm water through channels 
that contain and direct storm water runoff. The wetlands could be designed in combination with 
biofilters (using the storm water channel as prefilters to remove large particles prior to polishing 
in the wetlands) and/or detention basins to allow the settling of large particle sediments prior to 
discharge of the storm water into the constructed wetlands. The designed slope for such systems 
should be between 1% and 5% (USEPA, 2000). In circumstances where the supporting water is 
acidic, anoxic limestone drains or other mechanisms can be installed between the berm and the 
wetlands to raise pH and allow for lead precipitation, thereby increasing retention in the 
wetlands. 
 
As part of a conceptual constructed wetlands to address arsenic, chromium, and copper dissolved 
in storm water at a site in Florida, modifications to storm water channels and retention basins 
were proposed. The anticipated effect was to reduce storm water infiltration and increase storm 
water residence time through the installation of a low permeability liner to the channel and/or the 
basin, followed by the planting of wetlands vegetation to develop the organic base for retention 
of the metals. Initially, excavation and grading of the existing channel and basin would be 
performed to contour the subgrade. The channel and basin would be lined with a low 
permeability liner, consisting of a geosynthetic clay liner (GCL) or compacted low permeability 
soil (e.g., clay). Vegetative soil material (e.g., topsoil) would be placed above the liner and 
further covered with a layer of humic material (Sphagnum or peat moss) to facilitate organic 
binding of metals. Soils would be a sandy loam and contain approximately 8% to 10% organic 
matter. The channel basin would be planted with a combination of native emergent wetlands 
species that are known to remove metals from surface water.  
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5.7.1 Public Acceptance of Phytoextraction Technologies 
 
Among the issues expected to affect public acceptance are the following: 

• The long-term effectiveness of constructed treatment wetlands is not well known. Wetlands 
aging may contribute to a decrease in contaminant removal rates over time. 

• Constructed wetlands do not destroy the metals; they restrict their mobility. Certain 
conditions such as pH, temperature, or other variables may lead to a reversal of the 
filtration process for metals. 

• During operation of the constructed wetlands, wildlife may be adversely affected by the 
presence of metals that have accumulated in plants and sediment. 

• The outlet of the constructed wetlands should be carefully monitored. Underlying aquifers 
must also be monitored to assure that the impermeable base has not leaked. 

 
 
6.0 ISSUES, CONCERNS, AND RECOMMENDATIONS 
 
6.1 Risk Assessment 
 
Interdependent risk assessments often are conducted for human and ecological receptors 
potentially exposed to contaminants in shooting range media. While differences in methods and 
assumptions justify separate analyses, several considerations are common to both types of risk 
assessments. Aside from the federal requirements under RCRA and Superfund, many states have 
methodologies developed according to authorized programs such as RCRA and state-developed 
remediation, cleanup, or mitigation programs. The variability in risk assessment approaches, as 
identified by the ITRC Small Arms Firing Range Team, is quite high. ITRC has formed a 2003 
team to address risk issues such as these. 
 
6.2 Site Identification 
 
Some state agencies are informally collecting information on the location of outdoor shooting 
ranges. Owners of closed ranges should be required to notify state agencies if they become aware 
of soils on site that are present in amounts that pose a risk based on current or reasonably 
anticipated future land use or if exceedances of groundwater quality standards are detected. See 
Section 4.4, Remediation/Future Use Issues. 
 
6.3 Berm Reuse 
 
At some ranges, it may be possible and desirable to reuse the soil from the backstop of a range 
that is being closed to construct a new berm or rebuild an existing berm located in another area 
of the same property or facility. It is USEPA’s position that ranges that reclaim and recycle lead 
bullets or lead shot may place the soil that is generated during the reclamation process back onto 
an active range on the same property or facility or a property adjacent to and under the same 
ownership as the property where the soils originated, without testing the soil for hazardous waste 
characteristics. 
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It has been suggested that range soil from a former backstop may also be reused, following lead 
reclamation, for constructing or rebuilding a backstop at a location that is not on the range 
property. The same environmental benefits from berm reuse as described earlier in this document 
could be realized, but extra oversight may be needed. Since individual states may not permit this 
action or may impose additional requirements for transportation, documentation, and approvals, 
state regulators should be consulted prior to transporting range soils to a property that is not the 
same as or adjacent to and under the same ownership as the property where the soils originated.  
 
6.4 Cleanup Criteria 
 
Current models used to establish safe cleanup levels at SAFRs use either residential or industrial 
exposure as a basis. Many of the BRAC (Base Realignment and Closure) sites have become 
more dispersed recreational areas (i.e., wildlife refugees, open spaces, etc.) that have deed 
restrictions prohibiting development. None of the existing criteria take this type of restricted use 
into account when establishing cleanup criteria. The exposure pathways for dispersed recreation 
are much different, and exposure rates are lower than for residential or industrial exposure 
scenarios. 
 
6.5 Sample Preparation 
 
While many current analytical methods rely on using only soil that has passed uncrushed through 
a 30-mesh sieve as the source for analytical tests, some controversy exists in the field as to the 
best method(s). Other sample preparation protocols have been proposed and approved by 
governing regulatory bodies. Differences in sample preparation protocols include the designation 
of the size of sieve to use or whether to use a sieve at all and on the degree of disaggregation 
prior to sieving. Therefore, the recommendation of a specific sample preparation method may be 
misleading. The choice of a method should result in a sample that is representative of the site and 
its environment and is agreeable to the regulatory community and other parties involved in the 
evaluation. 
 
6.6 Technologies 
 

• Establishing physical treatment operations within the confines of the small arms firing 
range is ideal. Locating the treatment plant in the range facilitates the timely excavation 
and haulage of soils destined for treatment, as well as the return and placement of treated 
soil. When fieldwork is confined to one location, the project is more efficient and overall 
project costs are reduced. 

 
• Long-term effectiveness has not been demonstrated for many contaminant/process 

combinations. 
• Depth of contaminants may limit these processes. 
 
• Institutional controls provide little confidence in a remediation project from a stakeholder’s 

point of view. 
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6.6.1 Soil Washing 
 

• The clean portion of separated soil must be analyzed for residual contamination before it is 
used as clean material. Sites using soil washing should have on-site capability to test 
samples of treated soil before it is released as clean. Some states may require certified labs 
to be used for these tests. 

 
• Soil contaminated with both metals and organic compounds make formulating a single 

suitable washing solution difficult. Sequential washing using different wash formulations 
may be required. Soil-washing processes for soil contaminated with volatile organic 
compounds (VOCs) may require emission controls. 

 
• Wash water containing inorganics may require treatment before it can be discharged, as it 

is usually not completely free of smaller organic particles. 
 

• Measures should be taken to prevent wind-borne particulates if dry screening is a step in 
the process. 

 
• Based on the results and implementation of the treatability study findings for the design of 

the soil-washing plant, it is strongly recommended that every soil-washing solicitation 
include a vendor-conducted, bench-scale treatability study for effective costing and plant 
design. The bench-scale treatability study represents an effective method for fully defining 
a remediation problem, associated treatment parameters, and plant design.  

 
• Establishing physical treatment operations within the confines of the small arms firing 

range is ideal. Locating the treatment plant in the range facilitates the timely excavation 
and haulage of soils destined for treatment, as well as the return and placement of treated 
soil. When fieldwork is confined to one location, the project is more efficient and overall 
project costs are reduced. 

 
6.6.2 Stabilization 
 

• Environmental conditions may affect the long-term immobilization of contaminants, and 
there is concern that the process, under certain circumstances, could be reversed. Long-
term monitoring is necessary to ensure that contaminants have not remobilized. 

 
• Future use of the site and environmental conditions may erode the materials used to 

stabilize contaminants, thus affecting their capacity to immobilize contaminants. Solidified 
material may also restrict future use of the site. 

• Certain waste streams are incompatible with variations of these processes, and each 
application must be carefully tested for long-term compatibility before it is used. 

 
• Depth of contamination may limit this technology. 
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6.6.3 Solidification 
 

• It is well documented that inorganic salts affect the set rate, through either acceleration or 
retardation. However, end users need to know precisely how different salts individually 
and collectively affect basic Portland cement stabilization so that the proper additive can be 
used in the dry binder mix. 

 
• Special concerns may be posed by other types of hazardous waste (e.g., organic chemicals) 

that may interfere with the solidification process, including inorganic acids that will 
decrease durability for Portland Type I cement; chlorinated organics that may increase set 
time and decrease durability of cement if concentration is too high; and oil and grease that 
will decrease unconfined compressive strength. 

 
• Several soil characteristics influence whether the technology will contain the waste 

effectively. These characteristics include void volume, which determines how much grout 
or cement can be injected into the site; soil pore size, which determines the size of the 
cement particles that can be injected; and permeability of the surrounding soil, which 
determines whether water will flow preferentially around the solidified mass. 

 
• Some cementation processes result in significant increase in volume (up to double the 

original volume). 
 

• Certain wastes are incompatible with variations of this process. Treatability studies are 
generally required. Reagent delivery and effective mixing are more difficult than for ex situ 
applications. 

 
• Cracks extending through the stabilized mass have been observed in some demonstrations, 

the cause of which is suspected to be the high temperature rise during curing.  
 

• In general, stakeholders desire low-temperature, nonoffgas-producing stabilization 
technologies that generate no secondary wastes, minimize disposal volumes, and ensure 
long-term durability. 

 
• While metals that are mixed and bound with organic contaminants can be extracted, the 

residuals may restrict future land use.  
 

• The solvent’s toxicity is an important consideration as traces may remain in the treated soil.  
 
6.6.4 Chemical Extraction 
 

• After acid extraction, any residual acid in treated soil needs to be neutralized.  
 

• In solvent extraction, impermeable membrane liners and covers should be used to reduce 
solvent evaporation and to protect against rain. 
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• While metals that are mixed and bound with organic contaminants can be extracted, the 
residuals may restrict future land use.  

 
• Solvent toxicity is an important consideration as traces may remain in the treated soil.  

 
6.6.5 Asphalt Emulsion Chemical Treatment Technologies 
 

• Future use of the site and environmental conditions may erode the materials used to 
encapsulate contaminants, thus affecting the materials’ capacity to immobilize. Stabilized 
material may also restrict future use of the site. 

 
• Certain waste streams are incompatible with variations of these processes, and each 

application must be carefully tested for long-term compatibility before it is used. 
 

• Special concerns may be posed by other types of hazardous waste (e.g., organic chemicals) 
that may interfere with stabilization processes, including inorganic acids that will decrease 
durability of the emulsion and chlorinated organics that may increase set time and decrease 
durability of the emulsion if the concentration is too high 

 
6.6.6 Phytoextraction Stabilization Technologies 
 

• The long-term effectiveness of constructed treatment wetlands is not well known. Wetlands 
aging may contribute to a decrease in contaminant removal rates over time. 

 
• Constructed wetlands do not destroy metals; they restrict their mobility. Certain conditions 

such as pH, temperature, or other variables may lead to a reversal of the filtration process 
for metals. 

 
• During operation of the constructed wetlands, wildlife may be adversely affected by the 

presence of metals that have accumulated in plants and sediment. 
 
• The outlet of the constructed wetland should be carefully monitored. Underlying aquifers 

must also be monitored to assure that the impermeable base has not leaked. 
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Adapting Remedial Technologies to Meet Site-Specific Risk-Based Cleanup Goals 
A Case Study of the MCA/GCC 29 Palms Range Soil Remediation Project 

 
Michael F. Warminsky 

mike.warminsky@amec.com 
 
Live-fire training is an integral part of our war fighters’ training and is essential for maintaining 
mission readiness. In all, the Department of Defense expends over 2 million pounds of lead 
annually to maintain this vital, necessary training function. Unfortunately, environmentalists are 
continuing to press for cessation of live-fire training, using lead contamination as the reason. 
These issues are compounded by the fact that a replacement bullet trap must be retrofitted to 
existing berm areas with minimal impact to ongoing live-fire training. 
 
At MCA/GCC, Brice Environmental Services Corporation is working in conjunction with 
Battelle Memorial Institute (Battelle) and the Naval Facilities Engineering Service Center 
(NFESC) to configure a soil-washing system to physically remove particulate lead from range 
soil and meet the risk-based cleanup requirements at the site. This approach was based on a 
comprehensive treatability study, which indicated the particulate contaminants could be isolated 
in a small fraction of the total range soil, enabling their effective removal using density 
separation techniques borrowed from the mining industry. This innovative approach allowed for 
successful completion of the project ahead of schedule and within budget, while rendering range 
soil suitable for reuse during subsequent berm construction and generating 230 tons of high-
quality metals for recycling.  
 
BACKGROUND 
 
The overall scope of this proactive pollution prevention project included removing and 
processing contaminated soils from three small arms firing ranges to remove the lead, then 
installing bullet traps at those ranges as a pollution prevention measure. During the site 
assessment performed by Battelle, it was determined that surficial lead concentrations ranged 
from 27,000 mg/kg to 233,142 mg/kg, with concentrations rapidly decreasing with depth. Based 
on depth profile data and surface data, it was determined the lead at the small arms ranges is 
essentially immobile except when surface materials are carried away by wind and water erosion. 
  
Battelle used site-specific data as input values to determine an acceptable soil concentration for 
an industrial worker (a Marine) exposed to the soil 8 hours/day, 5 days/week. To determine an 
acceptable soil-lead concentration, the Blood Lead Spreadsheet, Version 6 (“LeadSpread”), 
developed by the California Environmental Protection Agency, Department of Toxic Substances 
Control (DTSC), was used. The LeadSpread model gave the value of 5,451 µg/g (mg/kg). This 
value was rounded down to 5,400 mg/kg to provide a conservative soil-processing goal.  
 
Because this range maintenance and repair work was performed on an active range, USEPA’s 
Military Munitions Rule (40 CFR, Part 260) applied, and the soils were not considered 
hazardous waste under the Resource Conservation and Recovery Act (RCRA). The local 
regulators were also in favor of adopting this position and did not apply the California hazardous 
waste regulations (CCR Title 22). 
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TECHNOLOGY SELECTION  
 
To capitalize on the favorably negotiated risk-based cleanup goals, a technology to selectively 
remove particulate metal contaminants was required. Since the cleanup goal was a function of 
total lead levels, traditional stabilization methods were discounted, as they do not reduce total 
lead levels. Also, the all-or-nothing approach of off-site disposal was not used, as it did not 
mitigate the problem. Rather, it only transferred the liability associated with lead in soil to an 
off-site location and required replacement fill to be imported to use in subsequent berm 
construction. 
 
The ideal technology for total lead reduction in soil is soil washing. The key to successful soil 
washing is to couple wet-screen sizing with gravity separation to selectively remove lead from 
only those fractions requiring it. The Brice soil-washing process is based on placer mining 
techniques that have been in use for over 100 years in the mineral dressing industry. Taking 
basic placer mining techniques and unit operations, Brice modifies and configures unit 
operations to provide both clean soil (traditional placer “tails”) as well as refined lead 
concentrate suitable for recycling. A logic diagram outlining the technology selection process is 
detailed in Figure 1. 
 
Physical Sizing 
The physical sizing process uses sequential wet-screening steps, the first of which is 
deagglomeration. Wet screening provides dust-free operation and sharp particle-size fraction 
cuts. For each screening step, “plus” and “minus” fractions are generated, with actual cut points 
based on the treatability study data. The goal of wet screening is to partition the particulate metal 
contamination into narrow-size fractions to facilitate effective gravity separation and remove 
from the process plant those soil fractions not requiring any treatment.  
 
The sand and gravel fractions typically represent the largest portion of range soils. These 
fractions also contain the majority of the lead (typically over 95%) as free particulates. This 
particulate lead is easily removed using mining-based techniques, which concentrate the lead 
into a refined product for recycling and renders the soil suitable for reuse. 
 
The silt/clay fraction of range soils typically contains a small portion of the total lead in the form 
of surficial ionic metal coatings. In some cases, sizing and gravity separation of the sand and 
gravel fractions may remove sufficient lead to render the whole matrix suitable for reuse. In 
others, the surficial ionic coatings may have to be removed using additional physical/chemical 
treatment steps to meet cleanup goals.  
 
Gravity Separation 
When particulate contaminants are the same size as the surrounding soil particles, gravity 
separation is used to remove the particulate metal. Elutriation and jigging are typically used for 
soil fines removal and gross particulate lead removal, respectively. Elutriation uses water flow 
over weirs to separate soil fines from larger sand particles. Jigging uses differential settling in 
water to separate heavy bullet particles from same-size, but lighter, sand/gravel particles. This 
approach removes the particulate lead from the sand and gravel fractions. 
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Dewatering 
To close the loop on water consumption, process water is recycled within the plant. A clarifier 
and mechanical dewatering equipment is used to aggressively dewater the fines and enable the 
reuse of process waters. Recycling the plant process water minimizes both water consumption 
and the ultimate volume of water requiring treatment, limiting it to just the static volume of the 
plant at project completion.  
 
Acid Leaching 
If physical/gravity treatment of the sand and gravel fractions is insufficient in meeting cleanup 
goals, the silt and clay fractions can be effectively treated with acid leaching. A dilute 
hydrochloric acid solution dissolves leachable ionic metals coatings from the soil fines (and 
sands if required), creating metal-chlorides in solution. The dissolved metals are precipitated out 
of solution, dewatered, and removed from the process for recycling at a smelter. The lixiviant is 
re-acidified and recirculated within the plant. The treated soil fractions are then dewatered, 
neutralized, and recombined with the rest of the treated soil matrix. 
 
QA/QC Sampling and Sample Preparation Procedures 
Proper sampling and sample preparation methods must be used when dealing with soils 
containing particulate metal ranging in size from intact bullets to very fine fragments. These 
methods are necessary to reduce sample variation and ensure adequate material representation in 
the aliquot being analyzed. 
 
Sampling and sample preparation protocols developed by the mining industry are appropriate for 
soils from small arms shooting ranges. This involves taking samples sized according to the 
diameter of the largest piece in the material, followed by sample preparation according to the 
type of analysis to be performed, (i.e., total lead or TCLP lead). For range soils with particles as 
large as 3/8th of an inch, sample sizes are typically 300 pounds or more. 
 
Mining-based sampling and sample preparation adds costs to the project, but these costs are less 
than the costs associated with schedule impacts caused by reprocessing material as a result of 
data scatter and not achieving data quality objectives because of statistically unrepresentative 
samples.  
 
Lead Recycling 
During firing range maintenance or remediation activities, recovery of bullets and bullet 
fragments from firing range sands or soils via physical treatment constitutes “reclamation” per 
40 CFR 261.1(c)(4). Metal concentrates reclaimed from firing range berms via size classification 
and density concentration contain more than 90% metal on a dry weight basis. The primary 
metal is lead, with small amounts of copper and antimony. The concentrate reclaimed from the 
firing range material is “scrap metal” per 40 CFR 261.1(c)(6). Under 40 CFR 261.6(a)(3)(iv), 
recycled scrap metal is classified as a “recyclable material” that is not subject to the 
requirements for generators, transporters, and storage facilities of hazardous wastes specified in 
paragraphs (b) and (c) of 40 CFR 261.6. Therefore, the scrap metal reclaimed from the firing 
range sand, or soil, does not need to be regulated or manifested as a hazardous waste during 
generation or transport to a smelter for recycling.  
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SITE OPERATIONS 
 
Brice Environmental Services performed remedial operations as a first-tier subcontractor to 
Battelle, under their prime contract Number N47408-95-D-0730. The scope of work for Brice on 
this project included both a bench-scale treatability study and subsequent full-scale treatment of 
range soils. The project objectives were to meet the treatment goal of less than 5,400 mg/kg lead 
in the processed soil while recovering particulate metal from the soil at a purity level suitable for 
recycling. 
 
The bench-scale treatability study test results indicated that the majority of the lead 
contamination ranged in size from large intact bullets and bullet fragments (¾-inch to ¼-inch) to 
sand-size (50-mesh) metal particles. The treatability study results further indicated that residual 
lead levels would average around 1,600 mg/kg in the treated soil after removal of free 
particulates in the ¾-inch by 50-mesh range. Since this level was considerably less than the 
treatment goal of 5,400 mg/kg, no further particulate recovery steps were required or deployed, 
reducing total project costs accordingly.  
 
Deploying only the required unit operations is critical to project cost control, as incremental 
treatment costs follow the law of diminishing returns, with successively smaller contaminant 
removal increments costing increasingly more to attain. Figure 2 outlines soil-washing costs as a 
function of treatment goals for several completed projects. 
 
The plant subsequently deployed at 29 Palms was based on the treatability study results and 
consisted of individual unit operations integrated into one continuous process. Since the 
treatability study results indicated that site soils were composed primarily of sands and rock, the 
process was designed to separate rock larger than ¾-inch and sand smaller than 50-mesh from 
the soil fraction containing the targeted particulate metals. 
 
To accomplish this, a wet vibrating screen deck containing a ¾-inch screen (Step 1) was utilized 
to remove large particulate-free rock. A second smaller screen (4-mesh) on the vibrating screen 
deck was utilized to separate the larger particulate metal and rock from the fine soil fraction. 
Fine particulate metal and fine soil (minus 4-mesh), along with the wash water passed through 
the smaller screen deck. 
 
The minus ¾-inch by plus 4-mesh metal and rock (Step 2) was subjected to density treatment. 
Following density treatment, the separated rock was discharged to a dewatering screw (Step 3) 
and discharged from the plant.  
 
The slurry of material that passed through the second screen was pumped to a separate density 
treatment unit (Step 4) for fine particulate metal recovery. Refining the metal in this fraction was 
crucial to maximize the value of the material. Recovered metals from this step were thus 
discharged to two additional density recovery units to enhance the purity of the metal (Steps 5 
and 6). The concentrates from these units, along with the concentrates from Step 2, were piped to 
a metal dewatering unit (Step 7). From this unit, the concentrate was dewatered and discharged 
into a “supersack” for subsequent recycling by the Base Defense Reutilization and Marketing 
Office (DRMO). 
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Soil fines discharging from Step 4 was split into clay and fine sands in another dewatering screw 
(Step 8). Density-treated sands from Step 5 and 6 were also discharged to the dewatering screw 
for dewatering. Soil clays exiting the screw overflow were pumped into a clarifier (Step 9), 
where a coagulant was added to accelerate the settling rate of the clays. The dewatered clay was 
then pumped to a centrifuge for additional dewatering (Step 10). All of the ¾-inch minus treated 
soil fractions were recombined and placed into a daily stockpile to await confirmation sample 
results and subsequent reuse in bullet-trap construction. The ¾-inch plus rock was stockpiled 
separately for reuse as erosion control or road base material in subsequent base civil engineering 
projects. 
 
Approximately 11,700 tons of soil was processed, resulting in the generation of approximately 
230 tons of recovered metal concentrates. Analysis of the concentrate showed it to average 
approximately 90% metal. Of the metal, approximately 85% was lead, 13% copper, 1% zinc, and 
1% antimony. The average total lead in feed soils was 24,700 mg/kg lead. Processed soils were 
analyzed in daily batches with the average lead level in treated soil less than 1796 mg/kg, or just 
33% of the risk-based cleanup goal. 
 
SUMMARY  
 
The objective of the 29 Palms project was to remove particulate metal from approximately 
11,700 tons of range soil within a tight schedule, while attaining a cleanup standard of less than 
5,400 mg/kg total lead. These objectives were met, with the average total lead in the treated soil 
less than 1,796 mg/kg and plant throughput averaging between 20 and 30 tons/hour. 
 
This adaptation of mining-based technology for removing particulate metal is an inexpensive 
means of both reducing the threat of ricochets at active ranges and mitigating lead contamination 
at ranges to be closed. At 29 Palms, the total soil-processing cost for the project was 
approximately $66.30 per ton, which included all mobilization, processing, and demobilization 
costs. In all, 230 tons of particulate metal was recovered (with an approximate purity of 90%) 
and recycled by the base DRMO. 
 
For this project, sizing and gravity separation as a stand-alone treatment process was all that was 
required to meet cleanup goals. Other sites may require additional gravity separation steps, 
aggressive deagglomeration, and/or residual chemical treatment to meet more stringent cleanup 
goals. Examples of completed projects where soil washing met more stringent goals for range 
soil treatment include Bergstrom Air Force Base, Fort Polk, Naval Weapons Station Earle, and 
the Twin Cities Army Ammunition Plant, where total lead reuse goals were 1,000, 500, 400, and 
300 mg/kg respectively.  
 
In these cases, the process was modified with additional treatment steps based on site-specific 
treatability study results. Ongoing projects with soil-washing operations similar to MCA/GCC 
29 Palms include small arms ranges at Camp Edwards/MMR and Range 24 at Fort Dix. 
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The 29 Palms project was an unparalleled success for three important reasons: 
 

• The solicitation required that a vendor-based, bench-scale treatability study be performed 
prior to mobilization. This was the best investment to ensure full-scale success because 
bench-scale treatability studies allow the vendor to evaluate site-specific process 
parameters for the purpose of delineating the process approach and costs. By conducting 
these studies, the vendor is placed in a position of decreased risk and can price the 
remediation with fewer contingencies.  

• The design of the treatment train incorporated flexibility for changing components based 
on actual soil conditions. The plant was modified in the field to meet changing soil 
conditions, subsequently increasing both removal efficiency and production rate without 
impacting the project schedule. 

• The project succeeded because of the willingness of all parties to work together as a team 
with a common objective—identifying and mitigating potential project impacts before they 
occurred. 
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Fort Dix gets lead out at firing range 
(Published in the Asbury Park Press 9/25/99) 

 
By KIRK MOORE 
STAFF WRITER 
 
FORT DIX -- A crew of former Alaskan gold miners is using its know-how to dig up to 1,000 
pounds of lead bullets a day from an Army firing range here in a demonstration project military 
engineers hope will show how to remove toxic lead contamination at nearly 3,000 ranges around 
the country. 
 
At Fort Dix’s Range 24, machinery originally 
designed for the gold fields is processing sand 
from the range berm, the sandy wall behind the 
target area that catches spent bullets. Engineers 
estimate the soil is 1 percent to 2 percent lead 
by weight. Lead is poisonous heavy metal that 
has to be cleaned up. 
 
“We have trained over 3 million soldiers here in 
the last 82 years . . . from the First World War 
to World War II, Korea, and Vietnam,” said 
Fort Dix commander Col. James Snyder. 
 
With the Army Reserve, National Guard, and 
police training that continues today, that adds 
up to a lot of buried bullets. 
 
Cleaning them up is a major step toward what the Army calls “greening the ammunition”—a 
complete phaseout of lead, the metal that’s been used in bullets since American soldiers leveled 
flintlock muskets against the British 224 years ago. 
 
Tungsten will replace lead in the first 1 million rounds of replacement ammunition being 
produced for the Army’s M-16 rifles at the Lake City Army ammunition plant near 
Independence, Mo. this year, said Wade Bunting, program manager for the Green Bullet project 
at Picatinny Arsenal in Morris County. 
 
“It’s a direct replacement” for lead because tungsten is a slightly denser metal, Bunting said. The 
tungsten is lightened somewhat by the addition of tin or nylon plastic during the molding 
process, so the new ammunition will perform the same as the old bullets, he added. 
 
The military’s work on tungsten ammunition next year will expand to studying how to make 
tungsten shotgun pellets cheaply, which in time could give civilian shooters an affordable 
alternative to steel shot, said James Frankovic, manager of the RangeSafe cleanup program based 
at Picatinny. 

BOB BIELK photo
 

Joan Brice of Brice 
Environmental Co., 
Fairbanks, Alaska, 
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The military’s wakeup call on lead contamination came several years ago when the U.S. 
Environmental Protection Agency demanded a halt to training at the Massachusetts Military 
Reservation on Cape Cod, Frankovic said. Serious lead contamination and groundwater 
problems were traced to firing ranges at the Massachusetts base, and Bunting said those ranges 
are getting the first consignment of 125,000 tungsten bullets. 
 
Meanwhile, Picatinny engineers have sought cheaper, more environmentally safe ways to clean 
up existing lead contamination and pave the way for new ammunition. The $1.7 million Fort Dix 
project is unique because it uses no harsh chemical or acid cleaning agents but only water and a 
polymer-based clarifying chemical that’s also used to treat drinking water, said Michael 
Warminsky of Brice Environmental Services Corp., the Army’s soil-washing contractor. 
 
“There’s all kinds of bullets—.45 wadcutter (target ammunition), .30 caliber, .223 (M-16 
bullets), and even a lot of buckshot,” Warminsky explained. “The bullets are easy. It’s these little 
lead particles that are hard to pick out.” 
 
Some bullets break apart when they hit buried stones or spent bullets, Warminsky said. The 
lightweight, high-velocity M-16 bullet in particular “self-destructs. We found one place where 
they must have been doing machine gun practice, because there’s nothing but lead foil,” 
Warminsky said. 
 
To sort it all out, the Brice crew digs soil from the berm with a front-end loader, carrying it to the 
first conveyor on their processing line. Washed with water, the soil passes through sorters that 
first eject any pebbles or other debris bigger than 3/4-inch, Warminsky said. 
 
The screened soil is conveyed to a pulsing “density separator” that works on the same principle 
as panning for gold: Heavy metals sink faster than dirt. 
 
“The pulsing momentarily suspends all the material . . . and lead, being heavier, sinks faster,” 
Warminsky said. Water and suspended dirt flow out, leaving most of the bullets in the separator 
tub. 
 
Finally, the water goes to a clarifier, where a polymer-based floccing compound congeals the 
remaining fine silt. 
 
The end products: One-ton packages of spent bullets to be shipped to the makers of Exide car 
batteries in Reading, Pa., who pay 6 cents a pound for lead, and newly washed sand that will go 
back onto the range berm. 
 
After the range becomes tungsten-only, that sand will absorb M-16 bullets without breaking 
them up, and it’s possible the Army will start recycling bullets back to its munitions factories, 
Bunting said. The new bullets will cost about 1.5 cents more than lead at first, but over the years 
engineers estimate the real cost per cartridge will drop by 5 cents, he said. 
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Brice is a family-owned company, with roots in Alaskan bush construction and mining, and it 
applies mining techniques to soil decontamination around the country. The company has a 
contract to assess lead levels at the Monmouth County police academy range in Howell. “It’s just 
an assessment of the berm” and nearby perimeter road, said Leo Carling, county superintendent 
of buildings and grounds. 
 
“We’ll see what they find and if we have to, we’ll clean it up.” 
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PROACTIVE Lead Removal AND POLLUTION PREVENTION 
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BACKGROUND 
 
The Marine Corps Air Ground Combat Center (MCAGCC), located in south central San 
Bernardino County, California, is an active military facility. In 1940, the Army began using the 
base to train glider crews and, beginning in 1943, fighter pilots. The Navy used the facility for 
bombing and gunnery ranges until the end of World War II. The base was not in use between 
1945 and 1952 but has been occupied by the Marine Corps since 1952. 
 
In support of the primary mission of MCAGCC, troops are trained and qualified in the firing of 
rifles and pistols. The small arms range complex trains over 10,000 active duty Marines each 
year for service rifle and service pistol requalification. In addition, approximately 1,500 reserve 
Marines, local law enforcement personnel, Junior Reserve Officers Training Corps cadets, and 
recreational shooters use the small arms ranges each year. 
 
The overall scope of this proactive lead removal and pollution prevention project included 
removing and processing contaminated soils from three small arms ranges to remove the lead, 
then installing bullet traps at those ranges as a pollution prevention measure. The ranges were in 
active use supporting weapons practice and qualifications requirements at MCAGCC.  
The following ranges were specified for this project: 
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 Range 1: Known-Distance Rifle Range (“Rifle Range”) 
 Range 1A: Battle Sight Zero Range (“BZO Range”) 
 Range 2: Known-Distance Pistol Range (“Pistol Range”) 

 
During the first phase of this project, Battelle characterized the ranges, performed an 
Environmental Assessment, established a soil-processing goal for total lead concentration based 
on a Human Health Risk Assessment, performed treatability studies, designed a soil management 
pad, and selected the appropriate soil-processing technology. During the second phase, Battelle 
constructed the soil management pad, removed contaminated soils from the ranges, selected and 
managed the soil-processing vendor, constructed infrastructure, and installed bullet traps at each 
of the three ranges. 
 
SITE ASSESSMENT 
 
In 1996 and 1997, the Naval Facilities Engineering Service Center (NFESC) performed an initial 
site assessment of some of the small arms ranges at MCAGCC. Results from the rifle range 
indicated that the highest total lead concentrations were in the impact berm and the area 
immediately behind the impact berm, with detected values of up to 35,000 mg/kg (all reported 
values from NFESC are after removal of visible lead fragments). The concentrations fell rapidly 
with distance behind the impact berm, falling to less than 1,000 mg/kg within 250 feet of the 
berm. 
 
At the pistol range, the highest total lead concentrations were also in the impact berm, with 
detected values up to 4,300 mg/kg. As expected, the impact berm at the BZO range also had the 
highest total lead concentrations, with detected values up to 14,000 mg/kg. The concentrations 
behind the impact berms of both these ranges again fell rapidly with distance.  
 
Lead concentrations also fell rapidly with depth. A location with a total lead surface 
concentration of 26,000 mg/kg had a concentration of 700 mg/kg two feet below ground surface. 
Based on the depth profile data and the surface data, the lead at the small arms ranges is 
essentially immobile except when surface materials are carried away by wind and water erosion.  
 
Battelle performed an additional assessment during the summer of 1997. To avoid duplication of 
effort, the sampling and characterization plan prepared by Battelle worked in concert with the 
assessment performed previously by NFESC. The Battelle effort focused on complete 
characterization of the berms at the three ranges. The results of the Battelle effort are 
summarized in Table 1. 
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Table 1. Summary of Load Concentration Data at the Surface 
 

Location Mean Lead Concentration(a) 
Rifle Range Berm Total: 81,508 mg/kg 

<10 mesh: 32,258 mg/kg 
Pistol Range Berm Total: 233,142 mg/kg 

<10 mesh: 2,010 mg/kg 
BZO Berm Total: 27,021 mg/kg 

<10 mesh: 4,930 mg/kg 
 

(a) Total lead concentration is the mean concentration for all sizes including whole bullets. The <10 mesh is the 
concentration of lead from small particles, once soils have been screened to removed the large bullet fragments 
and rocks. 

 
Part of the sampling effort involved trenching into the various berms to determine the lead 
distribution throughout the berm. At the rifle range, bullets were found throughout the berm, 
suggesting that the berm had been rolled over or constructed from previously impacted soils. 
Based on our findings, the entire rifle range berm was removed for processing. The interior berm 
soils at the pistol and BZO ranges were essentially free of bullets. Analytical results confirmed 
the visual observations, so only 1 foot of soil was removed from the front, top, and back of these 
berms. The top 6 inches of soil in the areas behind the berms was also removed because of the 
large amount of visible lead in those areas. This 6-inch cut was taken 150 feet behind the rifle 
range and 50 feet behind the pistol and BZO ranges.  
 
Part of the sampling and characterization work performed by Battelle included the collection of 
large representative samples for use in treatability studies. The largest samples were 55-gallon 
drums of bullet pocket soils and general (non-bullet-pocket) berm soils. Hazen Research in 
Golden, Colorado was subcontracted to process the large samples through a physical separation 
pilot plant. These representative samples provided a very useful understanding of the lead 
distributions in the various size fractions of the soil. 
 
An observation made during the sampling effort was confirmed during characterization of these 
large samples. A large portion of the bullets found on the rifle range consisted of copper jackets 
only, or copper jackets with small pieces of lead clinging to the inside. The majority of the lead 
appeared to have corroded or weathered away, perhaps through galvanic action between lead and 
copper. About 62% of the lead was found in the ¾-inch by 10-mesh fraction. The remainder of 
the lead was reported as 26% in the 10 by 200-mesh fraction, and 11% in the minus 200-mesh 
fraction. The distribution appears to be consistent with the observation. The soil from the BZO 
range had a similar but less dramatic distribution of lead: over 77% in the ¾-inch by 10-mesh 
fraction, 19% in the 10 by 200-mesh fraction, and 4% in the minus 200-mesh fraction. Another 
on-site observation was that bullets found at the pistol range were intact, that is, they did not 
show evidence of corrosion. This observation is confirmed by the lead distribution: greater than 
99% of the lead reported to the ¾-inch by 10-mesh fraction, and only a fraction of a percent in 
the finer fractions. 
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TECHNOLOGY SELECTION 
 
Before selecting the soil-processing technology, it was necessary to establish the goal that the 
processing technology would need to achieve. Because this range maintenance and repair work 
was performed on an active range, the USEPA Military Munitions Rule (40 CFR, Part 260) 
applied, and the soils were not considered hazardous waste under the Resource Conservation and 
Recovery Act (RCRA). The local regulators were also in favor of adopting this position and did 
not apply the California hazardous waste regulations (CCR Title 22). Consequently, the soil-
processing technology did not have to meet leachability and total metals criteria that would 
otherwise apply if the soils were classified as hazardous waste and were being disposed of off 
site. In addition, because the range will continue as an active range, criteria for cleanup scenarios 
in which the land might be returned to residential, commercial, or other military use did not 
apply.  
 
The major concern at the site was the potential for human exposure to lead during normal range 
operations. Because the ranges remain in active use, the main receptors are Marines assigned to 
range duties. Lead exposure can occur if lead-containing dust is inhaled or inadvertently 
ingested. To determine an acceptable soil-lead concentration, the Blood Lead Spreadsheet, 
Version 6 (“LeadSpread”), developed by the California Environmental Protection Agency, 
Department of Toxic Substances Control (DTSC), was used. The LeadSpread model is an Excel 
spreadsheet that calculates blood-lead concentrations resulting from five different exposure 
pathways (dietary intake, drinking water, soil and dust ingestion, inhalation, and dermal contact). 
The spreadsheet also back-calculates a preliminary remediation goal for soil that would result in 
a blood-lead level of 10 µg/dL, for a given exposure scenario and for a specific set of input 
values.  
 
Site-specific data were used as input values to determine an acceptable soil concentration for an 
industrial worker (a Marine) exposed to the soil 8 hours/day, 5 days/week. The LeadSpread 
model gave the value of 5,451 µg/g (mg/kg). This value was rounded down to 5,400 mg/kg to 
provide a conservative soil-processing goal. 
 
When considering range remediation projects, Battelle uses the following logic for selecting the 
most cost-effective processing technology. If the quantity of material is small (e.g., less than 
1,000 tons), then the material is simply disposed of in a secured landfill. If the quantity of 
material is large enough for processing to be cost-effective, then physical separation of the 
particulate lead is the first technology considered. If physical separation alone is not able to meet 
the total metals criteria, then acid leaching is used to further remove lead not susceptible to 
physical removal. After achieving the total metals criteria, the leachable metals criteria, if 
applicable, must be met. It is often necessary to further reduce the total metals concentrations to 
meet the leachable metals criteria. If further leaching is not cost-effective or if the leachable 
metals criteria cannot be met by leaching, then solidification/stabilization is used to meet the 
leachable metals criteria. This logic is the most basic approach used. Site-specific conditions and 
economics must always be considered in the final analysis. 
 
Based on our knowledge of the lead distribution in the various size fractions of the contaminated 
soil and the results of the physical separation treatability studies, Battelle determined that 
physical separation could easily remove enough particulate lead to meet the soil-processing goal. 
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No other treatment was required. A performance specification for physical separation was 
developed using the results obtained during the first phase of the project. 
 
SOIL PROCESSING 
 
A soil management pad was designed and constructed to serve as (1) a staging area for soils to 
be processed, (2) a staging area for processed soils awaiting verification results, (3) a staging 
area for lead-bearing materials awaiting recycling, and (4) an area for the soil-processing 
operation. About 7,800 cubic yards (11,700 tons) of contaminated soils was excavated and 
stockpiled on this large (300-foot by 300-foot) asphalt pad. The pad was bermed with an asphalt 
curb to contain water. The water was collected in a sump and reused in the process. Electric 
power and water were brought to the soil management pad, which was located in an area that 
was close to the ranges but that would not interfere with ongoing range operations.  
 
To select the soil-processing vendor, Battelle conducted an initial review to identify vendors 
capable of providing the needed services. More than 70 vendors were contacted to request 
information on capabilities, prior experience, and budgetary cost estimates for a range of 
services relevant to the planned range maintenance activities. The 25 responses received were 
screened to identify vendors to receive the performance specification and request for proposal 
(RFP). Five vendors were selected to receive RFPs, and three responded. Brice Environmental 
Services Corporation (BESCORP) was the vendor selected. 
 
BESCORP began mobilizing in June 1998 and began shakedown testing at the end of June. Full-
scale operations commenced in mid-July and continued until mid-September 1998. The average 
daily soil-processing rate was 127 cubic yards (190 tons) per day. During the final month of 
processing, the average daily soil-processing rate was 176 yards (265 tons) per day. 
 
The processed soils were kept in daily stockpiles until analytical data were available to verify 
that the goal of 5,400 mg/kg was being met. Once the verification data were available, the 
processed soil was returned to the range for use on the face of impact berms, since everything 
greater than ¾-inch had been removed from it. The material removed was essentially washed 
rock and was stockpiled for use by the range. 
 
The average total lead in the unprocessed soil stockpile was 24,700 mg/kg lead, while the 
average total lead in the processed soil was 1,800 mg/kg, about 1/3 of the goal of 5,400 mg/kg. 
Therefore, about 93% of the lead in the contaminated soils was removed. In fact, 230 tons of 
high-purity particulate lead was removed from 11,700 tons of soil. Gravity separation techniques 
were employed to both separate the lead and concentrate it into a recyclable product that was 
90% metal. Because of the very clean condition of the recovered metal, it could be easily 
recycled. The Base Defense Reutilization and Marketing Office (DRMO) accepted the 
containerized metal for the purpose of selling the materials and using the proceeds for the base. 
 
The total cost for processing the soils (including the treatability study, mobilization/ 
demobilization, documentation, soil processing, packaging and managing recovered metals, 
equipment/pad decontamination, and stockpiling the treated soils) was $66 per ton or $99 per 
cubic yard. 
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INFRASTRUCTURE 
 
Cement pads, drainage ditches, and retention ponds were constructed at each of the three ranges 
prior to installing the bullet traps. The design specification for the concrete in the pads used to 
support the bullet traps was set at 4,000 pounds per square inch. Concrete pad dimensions for the 
rifle, pistol, and BZO ranges were 520 × 30 feet, 208 × 30 feet, and 80 × 30 feet, respectively. 
The concrete pads were 8 inches thick in the front and 12 inches thick in the back to 
accommodate the design loads. 
 
Concrete pads (8 × 12 feet) were constructed behind the bullet traps to support the dust-control 
units (DCUs) installed at each range. Two DCU pads were required for the rifle range, while 
only one was required at both the pistol and BZO ranges.  
 
Permanent electrical power (480 V, 3-phase) was installed at each range to provide power for the 
DCU systems. The DCUs installed included metal ductwork, blower motors, control circuits, air 
compressors, particulate filters, and a containment system. 
 
TRAP INSTALLATION 
 
As part of identifying the appropriate pollution system for MCAGCC, Parsons Engineering 
Science, Inc. of Pasadena, California was subcontracted to perform a screening study to identify 
and evaluate the available types of bullet-containment systems. Three types of systems were 
evaluated including friction, deceleration, and impact traps. To select the most appropriate trap, 
an extensive set of performance criteria were developed, and weighting factors were applied to 
each trap and for each range. For each of the three ranges, Action Target’s Target Total 
Containment Trap (TCT) scored best. Action Target, Inc., of Provo, Utah was subcontracted to 
provide and install its TCT at each of the three ranges. 
 
From October to December 1998, Action Target installed a TCT at each of the three ranges. The 
design specifications included meeting a wind load of 100 mph and a live load of 20 psf. The 
TCT consists of 3/8-inch-thick sheet steel panels configured in a 3 × 5 or 4 × 4 panel V-shaped 
configuration. The V-shaped configuration ties into a steel deceleration chamber, where bullets 
and larger bullet fragments are captured and collected in 5-gallon buckets. The DCU is 
connected to the deceleration chamber and is designed to collect particulate lead dust. Air 
discharge permits were required for each of the DCUs.  
 
OPERATION AND MAINTENANCE 
 
A secondary phase of this study was to identify operation and maintenance (O&M) costs 
associated with the entire pollution prevention system, including the TCT, DCUs, and storm 
water retention ponds. During a 12-month period starting January 1999, Battelle has procured a 
local subcontractor (El Adobe Partners, Inc.) to manage O&M activities. After completing one 
year of O&M, Battelle will provide MCAGCC with an O&M manual for the entire system, 
including a summary of labor and material costs and recommendations for future O&M.  
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ABSTRACT 

 
Installation Restoration Sites 24 and 25 were formerly used pistol ranges at Naval Weapons 
Station Earle. The sites were targeted for cleanup to mitigate the potential for runoff of metals 
(primarily lead) in surface water and groundwater. The cleanup objective was to remove 90% of 
the small-caliber projectiles deposited in sandy berms without interfering with mission critical 
operations. Therefore, the cleanup work required a tight execution schedule and close 
communication between Navy and contractor personnel. 
 
A cleanup approach maximizing the use of Naval Weapons Earle personnel and equipment in the 
cleanup process was implemented. The strengths of station personnel and equipment were 
supplemented with those of Metcalf & Eddy, a contractor accessed via the Navy’s Remedial 
Action Contract (RAC) administered by Northern Division, Naval Facilities Engineering 
Command. 
 
Initially, dry screening and disposal were evaluated to separate lead from berm soils. However, a 
treatability study of this method indicated as much as 59 percent of the berm material would be 
commingled with the lead, making recycling impractical. Subsequent soil-washing feasibility 
studies indicated more than 95% of the berm material could be recovered for reuse in restoration, 
while recovering more than 98% of the lead in the berm. Based on these findings, soil washing 
was selected for implementation. 
 
Over the period September 3, 1996 through October 3, 1996, the cleanup was executed. The 
station provided not only direct labor to the job, such as heavy equipment operators, truck 
drivers and hazardous waste handlers, but also support personnel and infrastructure. 
Additionally, the station’s Explosives Ordnance Disposal team was on standby and was 
consulted when live rounds were found. The station’s fire department also issued hot work 
permits and monitored the job from start to finish. The Navy forces were augmented by 
construction management personnel, process operators, and field-sampling personnel from 
Metcalf & Eddy. 
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INTRODUCTION 
 
The mission of Naval Weapons Station Earle is to receive, store, segregate, and issue 
ammunition to the U.S. Navy Atlantic Fleet. Past operations included ordnance maintenance 
activities, such as washout, stripping, painting, and restenciling of mines and torpedoes and 
demilitarization of ammunition items. Areas of the 12,000-acre station were used for training and 
for disposal of domestic and industrial wastes. Training areas included the two outdoor pistol 
ranges, which were closed after approximately 25 years of use. The ranges were cleaned up 
under the auspices of the Installation Restoration Program at Naval Weapons Station Earle. 
 
OVERVIEW OF REMEDIATION PROGRAM 
 
The Installation Restoration Program at Naval Weapons Station Earle addresses sites where 
previous activities may have caused, or have the potential to cause, environmental impact. An 
Initial Assessment Study in 1983 identified 29 such sites. The program will evaluate those sites 
to identify those that will require remedial action, further study, or no further action. To date, 
approximately 60% of the sites identified in the 1983 study have been either remediated or 
determined through further investigations (e.g., soil analysis, groundwater analysis, etc.) to 
warrant no further action. The two closed pistol ranges addressed by this paper were identified as 
Sites 24 and 25 under the Installation Restoration Program. 
 
As a consequence of the use of Sites 24 and 25 as pistol ranges, a significant number of small-
caliber bullets and empty casings were deposited in the sandy berms and in the firing line areas. 
The primary contaminant of concern was lead, as the ranges were to be closed and converted into 
multiuse recreation areas. In accordance with the U.S. Environmental Protection Agency 
(USEPA) and the New Jersey Department of Environmental Protection, a minimum of 90% of 
the projectiles would be removed, with the soil cleanup goal for total lead not to exceed 400 
mg/kg. 
 
A removal action was selected as the most appropriate method to meet cleanup goals because 
this alternative would serve to minimize the potential for runoff of metals in surface water and 
groundwater from the sites and reduce the potential of people coming in contact with the 
contaminants after range closure. The removal action was consistent with Navy policy to close 
existing small arms ranges that are no longer necessary to support mission requirements in a 
manner that is protective of human health and the environment. 
 
SCHEDULING CONSTRAINTS  
 
One of the logistical challenges of this project was to ensure the availability of equipment and 
personnel for ship loading/off-loading operations; this project had to be scheduled such that 
those mission critical operations could be adequately supported. Therefore, phasing of labor and 
equipment for mobilization, project execution, and demobilization required close attention to the 
demands of port operations. The tight scheduling constraints required solid planning on the part 
of management personnel. This aspect of the project demonstrated command commitment and 
teamwork to bringing this task to successful completion, and station personnel and equipment 
were positioned at the sites when needed. The entire project was completed in about one month. 
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FEASIBILITY STUDY  
 
Prior to mobilization, a feasibility study1 was conducted on a five-gallon sample of soil from 
each range to evaluate three removal alternatives: nonhazardous direct disposal, screening/ 
recycling, and soil washing/recycling. Of the three, it was originally anticipated that the direct 
disposal option could be the most cost-effective. However, initial assessment of the berm soils 
showed the total lead levels to range from 19,346 mg/kg to 38,529 mg/kg. In addition, the 
corresponding TCLP lead levels exceeded the 5 mg/L RCRA level; therefore, all of the berm 
material had to be classified as “characteristically hazardous” and disposed of as hazardous 
waste. In addition to the higher cost of this option was the never-ending long-term liability 
associated with hazardous waste disposal. 
 
The second option evaluated was screening/recycling. Since the samples consisted of a well-
graded sand with the bulk of the lead present in the form of particulates larger than ¼ inch, it 
seemed logical that passing the berm soils over a ¼-inch “dry screen” would remove the larger 
than ¼-inch lead in a form suitable for recycling, while rendering the balance of the soil suitable 
for reuse. To evaluate this option in the lab, the soil was screened into nine size fractions, with 
total lead analysis conducted on each fraction. Elevated lead levels were found not only in the 
larger than ¼-inch material, but also in material down to 28-mesh sand particles and clays finer 
than 150-mesh. As such, the screening option would have required removal of all material larger 
than 28-mesh and all material smaller than 150-mesh, which represented 59% of all material at 
the site. While the lead content of this material was in percent concentrations, it was not high 
enough to recover any salvage value; and in fact, recycling this material would have required 
payment similar to that for hazardous waste disposal. The recycling option, however, does break 
the cradle-to-grave chain of responsibility associated with disposal. 
 
To further reduce the amount of material going off site, soil washing, a water-based process 
combining both physical and gravity separation, was also evaluated. As with the screening 
option, the soil was first screened into nine size fractions. Those fractions with lead levels above 
the cleanup goals then under went a subsequent gravity separation step, further separating the 
lead fragments from similar-sized sand/stone particles. This process resulted in recovery of more 
than 99% of all lead present, with more than 95% of the berm material meeting the cleanup goal 
and suitable for reuse. As such, this option could save more than $134,000 over either of the 
other two options, and it was selected for implementation. 
 
While the feasibility study was being conducted, Navy personnel were preparing the site and 
stockpiling impacted materials. These concurrent activities shortened an already tight project 
schedule by more than a week and allowed for implementing field activities without delay after 
the remedy was selected.  
 
PROJECT TEAM 
 
This project was made unique by joining the process expertise of Metcalf & Eddy, subcontracted 
by the Navy’s Remedial Action Contractor, Foster Wheeler, with the manpower, equipment, and 
support infrastructure of Naval Weapons Station Earle. In this era of fiscal austerity, the 
partnership established on this project team enabled a substantial savings to be realized in 
contrast to the conventional turnkey remediation contract.  
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The use of heavy earthmoving equipment located on station reduced the mobilization cost and 
demurrage charges; use of station-qualified personnel to operate equipment assured an accessible 
workforce for the job, reducing the need to pay for travel expenses for equipment operators and 
laborers. Maintenance mechanics were available to repair hydraulic equipment in the event of 
failure. Nonhazardous process water (6500 gallons) was disposed of at the station’s wastewater 
treatment plant. Additional support to the job was provided by the station fire department to 
ensure effective oversight of the job from a safety perspective. The station’s Explosives 
Ordnance Disposal Unit was also available to respond in the event of the discovery of unfired 
rounds. A Navy industrial hygienist monitored the workers for lead exposure on site; he also 
conducted the required Site Safety and Health briefings. 
 
SOIL PROCESSING 
 
The objectives of the project were to remove at least 90%of the lead in the berm, with soils 
containing less than 400 mg/kg total lead deemed suitable for reuse. To expedite field activities 
and minimize material handling, the process equipment was set up at the larger of the two 
ranges. It was staged on a polyethylene liner and configured to mimic the process proven 
effective during the feasibility study. Processing water was recycled in a closed loop, with 
makeup water obtained from a nearby fire hydrant.  
 
Approximately 85%–90% of the metal bullets were found to be located between the surface soil 
and as much as 18 inches below ground surface. Careful excavation and close coordination 
between Navy personnel and the contractors’ sample technicians performing postexcavation 
sampling resulted in “surgical” removal of contaminated material, resulting in a 500-ton 
reduction of material requiring treatment versus the original anticipated volume.  
 
The soil-washing system provided three output streams: concentrated lead (bullets), washed 
sand, and fine clays. The washed sands were conveyed to a Navy dump truck and staged on 
plastic to await post-treatment confirmation samples. The fine clays collected were also sampled 
for reuse criteria, and the bullets were collected in drums for subsequent recycling. In accordance 
with USEPA and the New Jersey Department of Environmental Protection, soils had to test 
below 400 mg/kg lead to be reused on site. The recovered bullets were sold to a recycler for 
scrap value, with the proceeds used to fund subsequent quality of life projects at the base. The 
clays were either reused (less than 400 mg/kg total lead) or solidified and recycled at a local 
asphalt plant (more than 400 mg/kg total lead). 
 
PARTNERING 
 
Call it partnering, teamwork, or cooperation, this remediation project was a reflection of what a 
dedicated group of Navy, contractor, regulatory personnel, and concerned citizens can 
accomplish working together toward a clear goal. The willingness to attempt an unconventional 
project collaboration, but one that made sense from the perspectives of technical merit and cost, 
contributed to drive this project to success. 
 
Naval Weapons Station Earle, in consonance with the Policy of the Chief of Naval Operations 
(CNO), had established a Restoration Advisory Board (RAB) of concerned local citizens that 
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supported the need for and the approach of this project before it was undertaken. This project 
also proved that partnering with the community is an essential ingredient to effective execution.  
 
Subsequent to a RAB meeting of November 14, 1996, the Asbury Park Press published a very 
positive article on November 15, 1996 entitled “10 Tons of Bullets Cleaned Up at Earle.” 
Additionally, USEPA stated in its August 9, 1996 letter, “we are very supportive of the Navy’s 
efforts through this removal action to address environmental concerns at NWS Earle.” In 
reference to the pistol range cleanups, USEPA offered that, “Excellent coordination with your 
contractor (Metcalf & Eddy) and Navy Northern Division [Naval Facilities Engineering 
Command] and good communication with USEPA and NJDEP helped ensure a quick, efficient 
and professional operation.”  
 
The Navy’s Remedial Action Contractor, Foster Wheeler, also realized the advantage of 
subcontracting with Metcalf & Eddy, who delivered key personnel, equipment, and technology 
in a timely manner. Notwithstanding, Foster Wheeler played a major role in the disposal of 
process residuals and in managing tight schedule constraints. 
 
CONCLUSIONS   
 
The objectives were met. Approximately 1500 tons of soils was processed, and 10 tons of bullets 
was recovered and recycled. About 70 tons of clay fines required recycling at an asphalt batch 
plant. The remainder of processed soils met the criteria and were reused on the sites, with 
residual total levels ranging from 14.6 mg/kg to 92.2 mg/kg.2 The combination of proven, 
commercially available soil-washing equipment, an existing contract, and a “can-do” project 
team enabled the successful completion of the project within the schedule constraints and 
without disrupting mission-critical operations. The benefits of partnering afforded all concerned 
the opportunity to achieve a successful remediation effort. With all of the above considered, the 
tangible benefit of this Navy-contractor team yielded a project cost savings of approximately 
30% over more traditional approaches. 
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Stabilization Case Studies 
 

Twin Cities Army Ammunition Plant, Arden Hills, Minnesota 
 
BACKGROUND 
 
The former Twin Cities Army Ammunition Plant (TCAAP) is a 4-square-mile site located in 
New Brighton/Arden Hills, Minnesota. The extent of contamination covers a 25-square-mile 
area. Land use in the area consists of residential, commercial, and industrial with on-site 
wetlands and woodlands surrounding the Rice Creek watershed. From 1941 to 1981, the site was 
used to manufacture, store, and test small arms ammunition and related equipment. Waste 
materials such as VOCs, heavy metals, corrosive materials, and explosives were disposed at 
14 source areas. Several of the source areas impacted by test firing activities were targeted for 
remediation to remove metals and reduce the toxicity characteristic concentrations of the soil. 
 
REMEDIAL OBJECTIVES 
 
The remedial objective for this work included on-site stabilization of contaminated soil to below 
the Toxicity Characteristic (TC) criteria for lead and antimony and off-site disposal. 
 
SELECTION OF TECHNOLOGY 
 
Phytoremediation and lead-extraction processes were implemented in earlier remediation phases 
of the TCAAP project. In 1998, EnviroBlend® was selected in a competitive bid process to 
stabilize additional soil. Total lead concentrations in the soil were between 113,000 and 330,000 
mg/kg. Stabilization with EnviroBlend® achieved results below the TC criteria of 5.0 mg/L for 
lead in the Toxicity Characteristic Leaching Procedure (TCLP) test. 
 
IMPLEMENTATION OF TECHNOLOGY 
 
Contaminated soil at the TCAAP site was characterized, excavated, and stockpiled. A coarse 
granular EnviroBlend® was thoroughly mixed in the stockpiles using conventional construction 
equipment at a recommended dosage rate of 3%. The EnviroBlend® stabilization process does 
not require the use of water or a curing period. The treated material was then analyzed using the 
TCLP test. All stabilized material passed the TC criteria and was disposed in a Subtitle D 
landfill. 
 
Ethylene diamine tetra acetic (EDTA) acid was found in soil at a portion of the site, potentially 
left over from former lead-extraction processes implemented at the site. EDTA complexes lead 
and other heavy metals and increases their leachability. Through a quick-turnaround treatability 
study in RMT’s applied chemistry laboratory, RMT demonstrated treatment effectiveness using 
EnviroBlend® on a representative sample of soil contaminated with lead and EDTA. 
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COSTS 
 
EnviroBlend® was used for the stabilization of 47,000 tons of soil. The total project cost was 
$777,000 for soil stabilization assistance, including treatability studies, technical assistance, pilot 
studies, and reagent supply. 
 
POINT OF CONTACT 
 
Ken Christenson 
U.S. Army Corps of Engineers 
(402) 221-7828 
 
 

Cedar Rapids Firing Range, Cedar Rapids, Iowa 
 
BACKGROUND 
 
The site is an active firing range in Cedar Rapids, Iowa for police officer training. The backstop 
berm area was reconstructed to address environmental concerns with high-lead concentrations in 
the soil and to provide additional protection for neighboring properties. 
 
REMEDIAL OBJECTIVES 
 
The remedial objectives at this site were to stabilize the lead-impacted soil to meet the Toxicity 
Characteristic (TC) criteria for lead, recycle lead bullets, and restore the berm for future use. 
 
IMPLEMENTATION OF TECHNOLOGY 
 
Soil Stabilization 
Prior to screening lead from the berm soil at the gun range, soil was stabilized using 
EnviroBlend®, a dry, coarse chemical delivered to the site in dump trucks. EnviroBlend® was 
applied surficially to site areas requiring treatment, then mechanically blended into the soil using 
a tracked excavator. The soil was blended until a homogenous mixture was achieved. In situ 
treatment of the soil prior to excavation allowed the material to be rendered nonhazardous prior 
to further management, avoiding generation of an unpermitted hazardous waste pile. Following 
treatment of the soil, two samples were collected for Toxicity Characteristic Leaching Procedure 
(TCLP) -lead analysis. The TCLP results demonstrated lead concentrations below 5 mg/L in the 
stabilized material. 
 
Lead Screening 
After the soil was treated and confirmed to be nonhazardous, RMT screened lead bullets from 
the soil using a MKII PowerScreen with a 3-inch upper deck and a ¼-inch lower deck. Soil was 
fed into the hopper on the screen, and three material piles were generated: 
1. Material retained on the 3-inch screen—typically large soil clods, debris, and rocks. 
2. Material retained on the ¼-inch screen—expected to be lead material. 
3. Material passing through both screens—fine soil particles. 
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Lead Management 
Lead recovered from the soil was to be transported to the Doe Run Resource Recovery Facility 
in Boss, Missouri for recycling. Analysis of the lead-containing material screened from the soil 
indicated it was approximately 50% lead by weight and not suitable for recycling. EnviroBlend® 
stabilizes soil, and the treated material is stable over a wide range of conditions and is protective 
of leaching to groundwater. Because of this quality, the screened and stabilized material could be 
used as backfill for reconstructing the core of the backstop berm. 
 
COSTS 
 
The total project cost for EnviroBlend® stabilization and screening was $45,000. 
 
POINT OF CONTACT 
 
Dwight Dholman, City Engineer 
City of Cedar Rapids 
(319) 286-5809 
 
 

Nahant Marsh, Davenport, Iowa 
 
 
BACKGROUND 
 
The Nahant Marsh site in Davenport, Iowa is a former shooting range with lead-contaminated 
soil and sediment. Heavy-metal contamination consisting of lead, arsenic, silver, and antimony 
was found in soil and sediment surrounding the five shooting platforms on site. An additional 
shooting area was identified that appeared to have been used early in the history of the site. An 
estimated 9 tons of lead shot was deposited on the site annually for 27 years for a total of 
243 tons of lead shot. 
 
The source area was identified as the area impacted by past shooting activities. The U.S. Fish 
and Wildlife Service conducted sampling of the marsh area and found up to 283 lead pellets per 
grab sample in sediment samples collected between 109 and 177 yards from the shooting 
platforms. Local waterfowl were diagnosed with lead poisoning from lead shot. Since arsenic, 
silver, and antimony concentrations did not exceed RCRA Toxicity Characteristic Leaching 
Procedure (TCLP) limits, lead was the only constituent of concern. 
 
REMEDIAL OBJECTIVES 
 
The remedial objectives for this site included development and implementation of a stabilization 
approach to meet the Toxicity Characteristic (TC) criteria of 5.0 mg/L for lead in the TCLP test, 
followed by off-site disposal of stabilized material. 
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IMPLEMENTATION OF TECHNOLOGY 
 
Through bench-scale treatability study analysis, RMT determined a 2% dose of EnviroBlend® 
would effectively reduce TCLP-lead concentrations in the soil to below 5.0 mg/L. EnviroBlend® 
was applied to stockpiled material, then thoroughly mixed using conventional construction 
equipment. After receiving confirmational results from a certified laboratory, the stabilized 
material was disposed of at an off-site landfill. 
 
COSTS 
 
The total project cost for EnviroBlend® stabilization was $52,000 for 7,700 tons. 
 
POINT OF CONTACT 
 
Don Lininger 
Subcontractor for USEPA Region 7 
(913) 551-7724 
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Beneficial Uses for Recycling of Organic and Inorganic 
Contaminated Soil with Encapco’s 2RM™ Process 

 
 
INTRODUCTION 
 
In many areas where aggregate materials are not locally available and must be imported, the cost 
savings from recycling contaminated soils that would otherwise not be useable can be 
substantial. Recycling of contaminated soils can reduce the time that land remains nonproductive 
until site remediation can restore it to a beneficial use. In the United States, large quantities of 
soil on deactivated military bases and industrial properties must be remediated before site 
closure is possible. Encapco’s 2RM™ technology can provide a time-saving solution to these 
problems. 
 
Since early 1994, federal and state of California agencies have completed two projects that 
evaluated the effectiveness of contaminated soil remediation using a cold-mixed asphalt 
emulsion technology. These studies were conducted at a military facility and state highway 
project in northern California for the U.S. Army Corps of Engineers and the California State 
Department of Transportation (Caltrans). Last year, the U.S. Environmental Protection Agency 
(USEPA) and the Civil Engineering Research Foundation (CERF) of the American Society of 
Civil Engineers established an Environmental Technology Verification (ETV) Center. The ETV 
Center will conduct pilot studies to verify the performance of new, commercial-ready 
environmental technologies and transfer this information to users, such as trade and consulting 
engineering organizations. Encapco’s use of organic emulsions to chemically encapsulate soil 
contaminated with inorganics such as lead was selected as one of the first pilot programs under 
the ETV program. 
 
OBJECTIVES 
 
Recent asphalt stabilization pilot studies have demonstrated that an environmental liability can 
be transformed into an asset and a useable end product that meets regulatory requirements as a 
comparative cost savings over alternative treatment and disposal methods. These technology 
projects developed contaminated soils remediation data that 

• Demonstrated the feasibility of transforming a hazardous waste to a nonhazardous 
construction material that meets conventional engineering design and materials standards 
for roadway bases, light traffic pavements, landfill caps, berms, and levees, while 
mitigating a concern over the fate of encapsulated contaminants. 

• Addressed regulatory compliance requirements, including demonstration of the 
effectiveness of encapsulation of contaminants in the emulsified asphalt matrix by 
certified test results. 

• Provided a practical, cost-effective substitution for a commercial roadway construction 
product that meets industry standards. 

• Provided owner-users, developers, and governmental agencies with an acceptable project 
alternative to other soil remediation options with the added benefit of a reusable product. 
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GENERAL CONSIDERATIONS 
 
There is a wide range of technologies that are applicable to the remediation of contaminated soil. 
An approach developed in the United States to help project site cleanup managers identify 
parameters for evaluating the suitability of alternative technologies is a matrix called “Treatment 
Technologies Applications Matrix for Base Closure Activities.” (Ref. 1) This matrix was 
prepared to help in efforts to accelerate restoration and reuse of closing military bases throughout 
the state of California. It emphasizes that determining the best technology requires careful 
evaluation of several, mostly site-specific, considerations. 
 
Unless the type and degree of contamination is known, it is difficult to choose the most suitable 
technology. It is very costly to fully characterize an unknown waste, so it is important to identify 
both the compounds of concern and the compounds suspected of being in the soil. Soil 
characteristics can also have a limiting effect on many processes. The most common problem is 
the ineffectiveness of many in-situ processes on clay formations due to their imperviousness to 
vapor and liquid flow. 
 
The volume of soil to be treated influences the cost of selected processes because of economies 
of scale. The depth below ground surface of the contaminant must also be considered because of 
the costs of deep excavations to reach lower contaminated zones. The length of time it takes to 
reduce contaminant concentrations below target levels and restore a site to productive use often 
becomes a cost that many site owners cannot afford. Technologies that speed up the remediation 
cycle will often be more desirable than slower processes. 
 
Some remediation processes produce emissions or other side effects that are undesirable or 
prohibited by local governments or the public. For example, high temperature oxidation 
(incinerators) or thermal desorption can be very effective in destroying organic materials but be 
politically unacceptable. 
 
Because the end product of this technology is typically a roadway pavement base, or fill material 
placed on or in the land, the relevant environmental rules and regulations in the United States 
come under USEPA and State of California Department of Toxic Substances Control (DTSC) 
regulations for materials classified for “use in a manner constituting disposal.” USEPA has 
issued regulations that exempt recycled waste from Resource Conservation and Recovery Act 
(RCRA) regulations, provided the following conditions apply: 

• The resulting product is produced for the general public’s use. 
• The product contains recyclable materials that have undergone a chemical reaction as to 

become inseparable by physical means. 
• The product meets the Land Disposal Restriction (LDR) standards. 

 
Most states administer the RCRA program within their jurisdictions without any modifications. 
The state of California has adopted regulations that exempt such materials under the same 
conditions as USEPA, except that the recycled waste products must be derived from non-RCRA 
hazardous wastes and meet specific criteria for toxicity and leachability after mixing and 
encapsulation. 
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Under Article 3, Section 66366.30, Chapter 16, Division 4.5 of Title 22, California Code of 
Regulations (CCR), contaminated soils that may be used in the production of asphalt pavement 
or asphalt-treated road base are considered recyclable materials that are placed on the land. 
Under specified conditions, these recycled products can be excluded from classification as a 
waste. Included in these conditions is the requirement that hazardous constituents in the 
recyclable material whose concentrations are greater than or equal to the Soluble Threshold 
Limit Concentrations (STLC) set forth in Section 66261.24 (a)(2)(A) of Title 22 CCR shall be 
chemically reacted or become physically bound so as not to leach from the product containing 
the recyclable material. 
 
ASPHALT EMULSION TECHNOLOGY 
 
Site remediation treatment technologies generally fall under the following categories: biological 
treatment, chemical treatment, physical separation, stabilization, and thermal treatment. Asphalt 
stabilization has some fundamental differences from the most commonly used cement or 
pozzolonic-based stabilization processes. Pozzolonic materials consist of lime and other 
silicates, which are high-pH inorganics. In contrast, emulsified asphalt is an organic material 
with a more neutral pH. Asphalt stabilization has been used to remediate relatively large 
volumes of soil (more than 3,000 cubic yards), contaminated with heavy petroleum 
hydrocarbons (e.g., diesel, crude oil, or motor oil) or with some metals (e.g., copper, lead, and 
zinc). Contaminated soil is mechanically crushed and/or screened to yield a graded aggregate 
that is mixed with asphalt, resulting in an asphalt paving mixture. The contaminants are 
stabilized by the 2RM™ process, that is, chemically and physically fixated by the asphalt to 
reduce leaching. 
 
The use of emulsified asphalt in paving goes back some 50 years. The first commercial asphaltic 
emulsions for paving were emulsified-asphaltic oils for dust-laying. In order to be used for a 
paving material, asphalt concrete or asphalt-treated bases must be strong enough not to shove, 
flow, or rut under traffic loading, yet be resilient enough not to crack, chip, or break apart under 
the same loads through weather extremes of heat, cold, water, snow, or ice. Guidelines have been 
developed and published for the use of asphalt emulsions to create road-base materials. The 
Asphalt Institute Manual series (Ref. 2) publishes specifications and methods for emulsified-
treated base. 
 
Asphalt emulsions consist of intimate mixtures of asphalt, water, and an emulsifying agent. The 
physical and chemical properties of the emulsion depend on the emulsifying agent’s chemical 
type and molecular structure. When the emulsifying agent is mixed with asphalt and water, its 
molecules align with those of the asphalt and water, forming an emulsion with a negative 
(anionic) or positive (carbonic) surface charge. The presence of charged chemicals in emulsions 
improves the adhesion of asphalt to aggregates over the adhesion that occurs in asphalt concrete. 
The surface of aggregates carry a charge; and if this charge is opposite that of the emulsion, a 
stronger bonding can take place. 
 
The objective is to make a dispersion of the asphalt emulsion in water, stable enough for 
pumping, prolonged storage, transportation, and mixing. During mixing, the emulsion coalesces 
and encapsulates the soil particles. The hydrocarbons in the soil preferentially adsorb onto the 
asphalt surface and diffuse into the asphalt. The result is a blending of the contaminant with the 
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asphalt into an integral, stable part of the mixture that is chemical bonded. Upon curing, the 
emplaced 2RM™ product retains the adhesive, durability, and water-resistant properties of the 
asphalt cement from which it was produced, provided the emulsion mix was properly designed. 
 
The 2RM™ product meets the Caltrans design specifications for aggregate road base or sub-base 
for highway construction projects. Test cases have shown that the product is stronger than a 
typical aggregate base course and can have characteristics of higher-grade construction materials 
as well. It reaches full hardness in approximately 30 days and can be used as a substitute for 
standard Caltrans Class 2 or 3 aggregate base rock. 
 
The potential for encapsulating heavy metals using a proprietary organic emulsion process that is 
comparable with asphaltic emulsions has been studied and found to be feasible under certain 
conditions. The technology used to solve contamination problems while creating a useful 
product utilizes specialty emulsions designed for total petroleum hydrocarbons (TPH), heavy 
metals (primarily lead), and PAHs. Because of the organic chemistry used in the technology, the 
assimilation of TPH and PAHs into the cured product is an expected result, based on the 
principle of “like dissolves like.” 
 
PROJECT PLANNING AND CONSTRUCTION OPERATIONS 
 
The remediation projects were conducted by Encapco in cooperation with federal and state of 
California agencies. The projects included evaluation of site-specific soil conditions, laboratory 
treatability (bench-scale) testing, and field pilot studies to determine feasibility. The projects 
consist of three basic stages: 
 
Site-specific Mix Design – Site samples are taken to a testing laboratory for 

• chemical/toxicity analysis for contaminant encapsulation, 
• structural analysis for engineering design purposes, and 
• formulation of mix design to satisfy environmental criteria and construction industry 

specifications. 
 
On-site (ex-situ) Mixing (for micro or chemical fixation) – Excavated soil is stockpiled and 
prepared for 

• screening to remove deleterious material, 
• feeding to a rotary pug mill, 
• addition of emulsion and mixing with soil, and 
• delivery of mixed 2RM™ product in trucks to placement location. 

 
Placement (macro encapsulation) – The product is placed using conventional construction 
techniques: 

• road preparation and grading, 
• placement and compacting, and 
• curing. 
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OBSERVATIONS AND RESULTS 
 
Two demonstration projects were performed in the state of California. Fort Hunter Liggett (FHL) 
treatability studies for the U.S. Army Corps of Engineers, and Interstate 80 Highway Corridor in 
Emeryville and Richmond for Caltrans (Ref. 3). The Fort Hunter Liggett study was previously 
reported in a paper presented to the Air Force Center of Environmental Excellence Conference in 
San Antonio, Texas in August 1995 (Ref. 4). 
 
Fort Hunter Liggett Pilot Treatability Study 
 
Laboratory testing for the FHL pilot study was started in August 1994, and fieldwork was 
completed in September 1994. Approximately 780 tons of contaminated soil was made available 
for the study. Prior to the start of the pilot study, a site investigation was completed to collect 
soil characteristics data. The maximum concentration of TPH as motor oil in the soil samples 
was 8,000 milligrams per kilogram (mg/kg). In order to start with a concentration of 15,000 
mg/kg, the soil samples were “spiked” with motor oil. Two months prior to the field study, 
Encapco performed laboratory bench-scale testing on samples collected from the stockpiled 
contaminated soil and formulated a site-specific emulsion mix design. Bench-scale analytical test 
results are shown in Table 1. 
 
 

Table 1. Bench-Scale ETB Product Samples Test Results 
 

ENGINEERING PROPERTIES ANALYTICAL 
R Value 18@17% emulsion Tests Requirement Result 
Flow, 0.01 in. 10.6 – 11.7 TCLP Extraction   
Expansion pressure 
(300 psi) 

380 Volatile Organics EPA 8240 ND 

Marshall Stability, 
lb. 

520 – 722 Semivolatile 
Organics 

EPA 8270 ND<100 ug/l 

% Bitumen by dwa 12.16 – 13.44 STLC – Metals   
% Emulsion by dwa 19.0 – 21.0 Lead, mg/l 5.0 ND<0.5 
  Cadmium, mg/l 1.0 0.1 
 
 
On-site mixing was based on a maximum aggregate size of 1 inch because of pug mill auger 
capacity limitations. A portable screening unit was set up to screen out materials greater than 1 
inch. All premixing operations were performed within a delineated exclusion zone in accordance 
with proper hazardous waste operation procedures. This included stockpiling, screening, pug 
mill hopper, conveyor, and mixer equipment. 
 
The screened soil was processed with the designed emulsion over a two-day production period. 
On average, the pug mill produced approximately 75 tons of soil/asphalt emulsion mixed product 
per hour. This production rate was considered relatively low because of the special steps taken to 
calibrate the digital belt scale to maintain asphalt emulsion loading rates between 17 percent and 
22 percent by dry weight aggregate (dwa). A number of improvements were identified that could 
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effectively raise hourly production to a minimum of 300 tons per hour, while maintaining the 
same daily quality control. 
 
The product produced from the pug mill was transported by dump trucks to a dirt roadway and 
recreational vehicle parking area located approximately six miles away. The product was placed 
by conventional road grading means as a substitute for Class 2 aggregate base rock. A double 
chip seal surfacing was applied over the product to function as a wearing surface. Core samples 
of the final roadway section were taken and analyzed for the leachability potential of 
hydrocarbons in the 2RM™ product. A summary of the core samples test result is shown in 
Table 2. 
 
 

Table 2. ETB Core Samples Analytical Results 
 

ENGINEERING PROPERTIES ANALYTICAL 
Flow, 0.01 in. 10.5 – 12 Tests Requirement Results 
Marshall Stability, lb. 748 – 1045 TCLP Extraction   
% Bitumen by dwa 12.21 –13.94 Volatile Organics EPA 8240 ND 
% Emulsion by dwa 19.1 – 21.8 Semivolatile Organics EPA 8270 ND 
  STLC – Metals   
  Lead, mg/l 5.0 ND<0.25 
  Cadmium, mg/l 1.0 0.060 
  Zinc, mg/l 250 ND<10 
 
 
Interstate 80 Highway Field Project 
 
The Caltrans project was conducted between two sites along the Interstate 80/580 Corridor east 
of San Francisco Bay. The first project site involved widening roadway sections and constructing 
connector ramps along Route 580 to northbound Interstate 80 in Emeryville. The second project 
site involved an interchange at Richmond Parkway and I-80, roadway sections, and a commuter 
“park and ride” lot. 
 
Approximately 11,000 tons of contaminated soil was removed from a former steel mill site in 
Emeryville. The soils contained lead concentrations of up to 2,3000 mg/kg. Analytical tests 
characterized the soil as a “California-only” hazardous waste but below the federal limit for a 
RCRA characteristic waste. According to Waste Extraction Test (WET) results, leachable lead 
concentrations were as high as 17 mg/l. However, Toxicity Characteristic Leaching Procedure 
(TCLP) results were below the federal limit of 5 mg/l. A representative set of samples was taken 
from the site and evaluated for chemical and engineering structural characteristics. Strict testing 
protocols were followed to ensure thorough characterization of the material and to provide 
accurate data for the asphalt emulsion mix design. A summary of the Emeryville site soil 
characteristics prior to treatment is shown in Table 3. 
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Table 3. Caltrans Project Soil Characteristics Prior to Treatment 
 
STRUCTURAL CHARACTERISTICS ANALYTICAL 

Sieve Size % Passing Tests Composite Lot 4 
1 inch 100 TCLP Lead, mg/kg 1,800 2,300 
#4 59.1 STLC Lead, mg/l 20 335 
#200 12.9 TPH, mg/kg 110 160 
Sand Equivalent 32    
Plasticity Index N/P    
Maximum Density 142.2@7.6%    
 
 
Bench-scale evaluation and testing led to an emulsion design capable of physically encapsulating 
the lead contamination while creating a high-quality road base product. The resulting mix design 
was applied to the stockpiled soil at the Richmond site using a conventional pug mill. Test 
pellets were prepared and bench-scale tested to verify that performance criteria were met or 
exceeded. 
 
The on-site mixing stage involved excavation and stockpiling of the contaminated soil at the 
Emeryville site. The soil was screened to a sieve size of 1 inch or less, then mixed by weight and 
moisture conditioned as required. No additional aggregate was added during the process. The 
soil was hauled to the Richmond site and stockpiled. At the Richmond site, the asphalt emulsion 
was proportioned by batch weight and mixed with the soil in a pug mill. The quantity of water 
was adjusted to meet optimum moisture content requirements. 
 
Quality control sampling and testing were used throughout the process to verify field 
performance. Following completion of the production phase, core-drilled samples of the in-place 
product were taken to verify performance. Testing protocol included chemical analysis and 
structural integrity testing for residual asphalt binder within the mixture, Marshall Stability, 
flow, softening point, and penetration. A summary of the postproduction product characteristics 
is shown in Table 4. 
 
 

Table 4. ETB Postproduction Characteristics 
 

STRUCTURAL INTEGRITY ANALYTICAL 
Test Result Tests 1 2 3 4 
Cohesion Value 769 STLC Lead, mg/l .45 .33 ND ND 
Moisture/Density 131 lb. @ 10.8% moisture TPH N/A N/A N/A N/A 
R-Value (cured) 95      
Marshall Stability @ 15% 2617      
 
 
The structural strength of the product was further verified by the use of field deflection 
measurements on a section of roadbed. A preliminary evaluation of the Caltrans Gravel Factor 
equivalent was made by Dynaflect deflection measurements and AASHTO structural evaluation 
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calculations. These tests resulted in a Gravel Factor of 1.5, which is slightly higher than assumed 
for asphalt-treated permeable base (1.4) but significantly higher than Class 2 aggregate base 
(1.1). 
 
BENEFITS 
 
The Fort Hunter Liggett and Caltrans projects demonstrated the commercial viability of the 
2RM™ process from the standpoint of remediating hazardous materials and recycling the treated 
materials into an economical construction material that would otherwise not be available. In 
addition, the projects demonstrated the resolution of an expensive environmental problem of 
disposal of the contaminated soil. 
 
Some benefits of ETB realized on both projects were the following: 

• Successful elimination of the hazardous waste generator liability by transforming it into a 
commercial construction product at an economical cost. 

• Application of ETB emulsion and contaminated soils without the need for additional 
aggregate material. 

• Achievement of structural strengths for roadway base courses, above those required by 
Caltrans specifications. 

• Production of an emulsion that is highly effective in encapsulating TPH and soluble lead. 
• Provision of a cost-effective solution to waste management problems for owners and 

operators of a wide variety of facilities with heavy petroleum and metal-contaminated 
soils. 

 
NEW DEVELOPMENTS WITH OTHER ORGANIC EMULSIONS 
 
Other organic emulsions have been developed recently for use in recycling of metal-bearing 
RCRA-contaminated soils. These new emulsions are compatible with the asphalt emulsions used 
on the Fort Hunter Liggett and Caltrans projects but are capable of chemically encapsulating 
heavy metals. Soil characterized as “yellowish-brown clayey sand with gravel/sandstone” was 
used in an on-going laboratory testing program conducted by Encapco to provide guidelines for 
the innovative emulsions. The soil contained approximately 30 percent silt or clay and had an 
optimum moisture content of 11.4 percent. Lead sulfate was added to the soil as a dry powder at 
a concentration of 2,000 mg lead per kilogram. This would typically result in about 55 mg/l 
when the spiked soil was tested under the TCLP. USEPA regulations classifies a waste as 
hazardous if its TCLP is 5 mg/l or greater. 
 
Two emulsion formulas using both asphalt and tall oil pitch as a base have been successful in 
chemically fixing lead in the spiked soil in recent laboratory tests. A typical emulsion formula 
consists of about 50 percent organic base material, emulsifier, and additives. The remaining 50 
percent is water. A dosage of 8 percent by weight, a material suitable for 2RM™ construction, has 
been produced, which reduced the soluble lead from 55 mg/l to below 5 mg/l when tested by the 
TCLP. 
 
These emulsions are readily produced using conventional equipment and techniques and have 
shown good stability and handling properties. Test data indicate that scaling up to the field-
mixing stage with these improved emulsions should not present any significant problems. Field-
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scale performance of these organic emulsions will be the focus of Encapco’s planned pilot 
studies with the Civil Engineering Research Foundation’s Environmental Technology 
Verification program. 
 
CONCLUSIONS 
 
With the current focus on waste reduction by recycling, cold-mix asphalt stabilization 
technology provides a viable, cost-effective alternative to other on-site soil remediation 
technologies. The 2RM™ product provides a practical solution to the environmental problems of 
contaminated soil and provides a direct benefit to agencies and owners who have projects 
involving roadways, landfill caps, berms, levees, and other similar facilities. 
 
Data from the projects described in this paper show that the chemical and engineering properties 
of the end product can be managed as a nonhazardous, nonregulated construction material. 
Upcoming USEPA/CERF ETV pilot studies of organic emulsions designed to chemically fix 
heavy metals and other semivolatile organics will produce more data to confirm the feasibility of 
exempting recyclable contaminated soils that fall under the regulatory definition of “use 
constituting disposal.” In short, this technology offers a cost-effective and timely answer to the 
waste management concerns of owners and developers of a broad range of sites with 
contaminated soils problems. 
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Mining-Based Sampling Overview 
 
Field sampling of small arms ranges poses many challenges that render conventional sampling 
methods insufficient for range soils with particulate contaminants. Not recognizing the unique 
features of small arms firing range contamination and applying conventional sampling and 
analytical techniques will result in widely varying data, making interpretations difficult as 
outlined in the following examples. 
 
Example #1 
 
Consider the following: 

• A 1.0-lb (454 g) sandy-soil sample that contains 20 pieces of small particulate lead (0.07 g 
each or 1.4 total g of lead), and there is no other lead contamination in the soil. 

• The 1.0-lb sample contains 3,084 mg/kg total lead (1.4 g/454 g = 0.308% or 3,084 mg/kg) 
 
Now let’s suppose that an analyst weighs out triplicate 2-g subsamples for total lead analysis 
following the standard USEPA method: 
Sample #1: Consider that there was 1 piece of lead in the sample. If the lead completely 
digested, the analytical result would be 0.07/2 g = 3.5% lead or 35,000-mg/kg Pb. 
 
Sample #2: Consider that this time that there was no particulate lead in the sample. The 
analytical result would be 0.0-mg/kg total lead. 
 
Sample #3: Consider that there are 2 pieces of lead in this sample (statistically unlikely but not 
beyond the level of probability). The analytical result would be 0.14/2 g = 7% lead or 70,000-
mg/kg total lead. 
 
Essentially, the true total lead content of the sample (3,084 mg/kg) cannot be determined 
following USEPA methods. Either a value of 0.0 mg/kg will be generated or a value much 
higher than the true value. If the particulate lead is not removed first, the only way that the true 
total lead value for the sample can be determined is if the complete 1-lb sample were analyzed (a 
total of 227 2-g samples) and the results averaged.  
 
The solution is to employ both mining-based methods and USEPA methods. The particulate lead 
should be removed using density separation techniques, followed by triplicate digestion and 
analysis of the particulate lead-free soil. The mass of recovered particulate lead (mg/kg) can then 
be added to the average soil total lead result (mg/kg) for a more accurate accounting of the total 
lead in the soil.  
 
Example #2 
 
The distribution of nonparticulate lead contamination in the soils of small arms firing ranges is a 
function of soil particle size, with the highest total lead residing in the finer soil fractions. Table 
1 contains residual lead concentrations for soil collected from Range 13 at Fort McClellan during 
a range assessment project and illustrates the distribution of lead as a function of decreasing 
particle size.  



 

B-2 

 
Individual granules of the soil can be significant relative to the size of a subsample taken for 
analysis, so the analytical results can vary depending on the particular group of granules selected 
in the subsample. As shown below, the minus 50-mesh soil fraction comprises 61% of the soil 
yet contains over 97% of the nonparticulate lead in the soil. The minus 200-mesh soil fraction 
alone makes up only 34% of the soil gradation yet contains over 72% of the nonparticulate lead 
in the soil. Note also that there is more than an 18-fold difference in total lead between the 4 x 10 
fraction and the minus 200-mesh fraction. 
 
Typically, the coarse soil fraction (plus ¼ inch) is not included in the 2-g sample taken for 
digestion and total lead analysis (given the 2-g sample size typically used for digestion, only fine 
soil fractions can be used). With no controls governing the granule size and number of granules 
selected for digestion, each 2-g sample will contain a different soil gradation. Consequently, for 
example, one sample that contains more minus 200-mesh soil portions will generate a higher 
total lead result than a sample containing more 10 x 50 soil. 
 
Table 1. Residual Lead Concentrations for Soil Collected from Range 13 at Fort McClellan 

    
 Soil Residual Lead Residual Lead 
Soil Gradation Gradation Concentration 

by AA 
Distribution 

(Standard Sieve Mesh 
Size) 

(%) (mg/kg) (%) 

    
+3/8" 18.85 10 0.20 
    
-+4 4.53 50 0.24 
    
-4 x 10 3.65 108 0.43 
    
-10 x +50 11.25 165 2.00 
    
-50 x +200 27.80 836 25.06 
    
-200 33.92 1,970 72.07 
Treated Soil Totals  100% 927  100% 

 
The complete soil contains an actual weight-averaged total lead value of 927 mg/kg. In order for 
this value to be derived from the standard 2-g soil sample, digested, and analyzed for total lead 
in the laboratory, the sample would have to contain the same fractional soil percentages 
(gradation) as the raw soil shown above.  
 
The mining-based solution when analyzing small arms range soils is to first determine the soil 
gradation and remove the particulate lead from each fraction using density separation techniques. 
Then, analyze each particulate-free soil fraction individually for total lead using USEPA 
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methods. The residual total lead value for each fraction is then weight-averaged with the 
fractional percentage to derive the total residual lead value for the composite or “whole” soil. 
 
Mining-Based Sample Collection 
 
The number one challenge with regard to small arms firing ranges is an accurate and cost-
effective assessment of total lead in soil. Large variation is prevalent at firing ranges because 
lead particulates are present in various size ranges and individual soil granules contain differing 
amounts of nonparticulate lead contamination.  
 
The mineral processing industry has established guidelines for sample size to generate results 
that have a high confidence level and relative precision. Those guidelines are shown in Table 2. 
The table indicates that small arms range soil samples would need to be too large to analyze 
directly since soils can contain gravel particles 0.375 inch and larger in diameter, and bullets are 
in the range of 0.22 to 0.5 inches in diameter. Even if the soil was found to be uniform, more 
than 100 lbs. of sample are required.  
 
Brice has developed field sample collection and reduction approaches that incorporate the 
required sample size to help control the adverse effects of sample heterogeneity. These 
approaches include:  

• For impact berms at rifle and pistol ranges, use an excavator test trench in selected locales. 
A composite sample representing the vertical soil column and lead contamination can be 
collected from the walls and floor of the excavation. The vertical extent of lead 
contamination is typically driven by the visual presence of particulate lead. With this 
approach, the quantity of soil requiring treatment can be approximated. 

• For trap/skeet ranges, typically only the top 6 inches to 1 foot of soil is contaminated. 
Excavating a series of small areas within the range can be performed with an excavator or 
shovel, based on the size of the area and the nature of the soil. 

• Place the soil collected from each of the above approaches on a large tarp. The sample is 
then “rolled” and homogenized by lifting the corners of the tarp and mixing the soil. With 
two people, over 300 lbs of soil can be mixed using this approach. A 5-gallon subsample is 
then taken with a garden trowel from numerous random points. 

 
The actual sampling steps employed are site-specific and a function of particulate lead 
distribution and soil gradation. A stratified sampling approach, done by dividing the area to be 
sampled into more homogeneous groupings, may be required to reduce variation in analytical 
results. A stratified sampling approach may be required for impact berms containing obvious 
bullet pockets with large depositions of lead, skeet ranges containing discrete areas of heavy lead 
shot accumulation, and firing ranges that utilized different soil types in the construction of the 
impact berm and range floor.  
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It is important when designing a sampling plan for a small arms firing range to recognize that  
• uncertainty will never be reduced to zero, and  
• the money spent collecting samples to reduce uncertainty should be balanced against the 

value of the reduced uncertainty.  
 
Once a representative sample is collected, the next step is an accurate analysis of the sample for 
total lead.   
 

Table 2. Required Sample Size as a Function of Sample Heterogeneity 
    
 Sample Weight Needed for Various Ore Types 

Diameter of 
Largest Piece 

Uniform Ore 
Sample Size 

Medium Ore 
Sample Size 

Heterogeneous Ore 
Sample Size 

    

(in./mesh) (lbs.) (lbs.) (lbs.) 

0.5 250 556 3,200 

0.375 141 313 1,800 

0.312 98 217 1,250 

0.25 63 139 800 

0.1875/4 35 78 450 

0.131/6 17.2 38.1 220 

0.093/8 8.65 19.2 111 

0.065/10 4.3 9.5 55 

0.046/14 2.16 4.8 28 

0.0328/20 1.075 2.37 13.76 

0.0232/28 0.539 1.2 6.9 

0.0164/35 0.269 0.59 3.44 

0.0116/48 0.135 0.3 1.73 

0.0082/65 0.067 0.15 0.86 

0.0058/100 0.034 0.075 0.43 

0.0041/150 0.017 0.038 0.215 

0.0029/200 0.009 0.019 0.107 

Source: Taggart, 1945   
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Both physical recovery techniques for particulate metal and USEPA methodology are required 
for an accurate assessment of lead contamination. Steps for performing this include 

• a gradation determination, 
• particulate metal recovery and a determination of total lead content (gravimetric analysis), 

and 
• particulate-free fractional analysis for total lead using 8-g digested subsamples instead of 

2-g digested subsamples. 
 
The soil gradation is required because the fractional percentages will be utilized in the 
subsequent steps. Wet screening instead of dry screening should be utilized to ensure that each 
fraction is free of small soil granules, which may be more contaminated and, consequently, bias 
the analytical results. 
 
Once the soil is wet-screened, each fraction should be density-treated to recover the particulate 
metal. The particulate metal recovered from each fraction should be dried, weighed, and the 
results recorded. Small arms firing range soils contain copper and zinc jackets, while the lead 
may contain hardening agents such as antimony. The recovered metal should be subjected to 
pyrometallurgical analysis to determine the percent lead as outlined below.  
 
Mining-Based Sample Analysis 
 
Contaminated soil samples from firing ranges are usually a heterogeneous mixture of matrix 
materials and contaminants. Individual granules of the soil samples can be significant relative to 
the size of a subsample taken for analysis, so the analytical results can vary considerably 
depending on the particular group of granules selected in the subsample. Variation caused by 
subsampling can be reduced by using a large subsample; but for heavy metals in particular, the 
digestion techniques for analysis of total metals usually call for a maximum subsample size of 
only 2 grams.  
 
With no controls over the granules selected for digestion and ignoring the coarser soil fractions, 
analytical results for metals in soil can vary wildly. Brice has found that heavy metal 
contamination, for example, can vary by over two orders of magnitude between the finest soil 
fraction (minus 200-mesh) and medium sand (10- by 40-mesh) alone. Consequently, one sample 
that contains more minus 200 will generate a higher total metal result than a sample that contains 
more 10 x 40 soil and so forth. In summary, for an accurate determination of soil contamination, 
the sample analyzed has to contain the same fractional soil percentages (gradation) as the raw 
soil.  
 
The situation regarding an accurate determination of soil contaminant levels is further 
compounded by the presence of particulate metal and organic matter. Clearly, particulate metal 
presents a significant source of variation when analytical subsamples are limited to several 
grams. Organic matter (leaves, sticks, grass, etc.) can also present a source of variation because it 
functions as a contaminant “sink” for organics and inorganics. Brice has found metal 
contamination in organic matter to be as high as three orders of magnitude above the 
contamination level of the soil at some sites, thus the impact of varying amounts of organic 
matter in the small subsample being analyzed can be significant.  
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The approach developed by Brice to accurately determine feed soil and post-treatment soil 
contaminant levels is as follows: 

• Perform no composite soil analyses, but rather fractional analyses. 
• Remove all particulate metal and organic matter from the specific fractions prior to any 

fractional analyses. 
• Analyze the particulate- and organic-free soil fractions individually for listed contaminants. 
• Increase the sample size to 8 grams for the conventional total metals acid digestion method. 
• Weight-average the fractional soil analytical results with the percentage contribution of 

each fraction to derive the composite feed soil contaminant concentrations. 
• Add the percentages of particulate metal from each fraction to derive the total percentage 

in the feed soil. Add the lead and copper determinations for the particulate metal to the feed 
soil concentrations. 

• Add the percentages of organic matter from each fraction to derive the total percentage in 
the feed soil. Weight-average the contaminant contribution from the organic matter and add 
to the feed soil concentrations. 

• Multiply the contaminant concentrations found in the water used for each sample with the 
volume of water used, and add to the feed soil concentrations. 

 
By using larger subsample sizes and removing particulate metal and organic matter from the soil 
for separate analysis, soil contaminant concentrations will be more accurately derived. These 
sample preparation and analysis approaches will help control the adverse affects of sample 
heterogeneity and reduce the coefficient of variation in analysis results.  
 
Gravimetric Analysis 
 
The representative sampling and accurate analysis of soil containing particulate metal 
contamination is imperative to prevent erroneous results and bias. To avoid the “nugget effect” 
in feed soil analyses caused by particulate metals, the particulate metal will first be removed and 
accounted for in the soil fractions amenable to density treatment. The concentrations of lead, 
copper, zinc, and antimony in the recovered metal will then be determined by pyrometallurgical 
means. Note: Although zinc and antimony are not traditionally listed as metals of concern, the 
concentrations of these metals may affect recycling options and costs. Gravimetric results for 
lead and copper will then be added to the soil analytical results for those metals to yield more 
accurate feed soil concentrations. 
 
Removing the particulate metal prior to analyzing the soil for metals reduces the coefficient of 
variation. In addition, the pyrometallurgical method overcomes three shortcomings of the 
conventional acidic extraction method used to prepare environmental samples for metals 
analysis: 

• limited sample size,  
• saturation of the extraction fluid, and  
• inability to dissolve metal lumps.  
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The pyrometallurgical method involves taking a sample of the recovered particulate metal and 
blending it with sufficient carbon and borax to maintain a reducing environment and produce a 
stable slag that minimizes metal volatilization. The mix is then placed into a silicon carbide 
crucible and heated to 2,000 F until melting is complete.  
 
Upon cooling, the slag is chipped away from each metal ingot and combined to form one slag 
sample. The ingot is sampled by drilling, followed by digestion and analyses of the drill cuttings. 
Both the ingot and slag are analyzed for lead, copper, antimony, and zinc, and the results from 
each product combined to generate the percentage of each element in the metal sample. The 
metal percentages are converted to mg/kg and added to the mg/kg nonparticulate metal results 
for the soil to derive total feed soil-metal concentrations. 
 
The pyrometallurgical method is designed for analysis of metals in the percent range and is not 
subject to saturation effects that limit the maximum metal content that can be determined. Up to 
4 lbs of sample can be smelted per crucible, thus sample heterogeneity and bias is substantially 
reduced when compared to the acidic digestion method for soils in which 0.5 to 2 grams of soil is 
typically used. 
 
With this approach, the percentage of particulate metal in the soil can be determined, and the 
quantity of metal to be recovered can be estimated. The pyrometallurgical method reveals the 
quantity of lead, copper, zinc, and antimony in the recovered metal, enabling the recycling value, 
or recycling cost, to be determined. 
 
Once the particulate metal is removed, each soil fraction (less than ¼ inch) should be digested in 
triplicate and analyzed for total lead. Oversize soil granules such as gravel and cobbles are 
generally too large to digest. Typically, when washed of fines, this rock contains no lead and 
subsequently does not require analysis.  
 
Standard USEPA SW-846 Method 3051 is used for digestion of samples for total metals 
analysis. Increasing the sample size for digestion from 1 or 2 grams to 8 grams enhances the 
representativeness of samples from small arms firing ranges. The digestates can then be analyzed 
by flame AA or by ICP according to SW-846 Standard Method 6010. 
 
The pyrometallurgical results will reveal the total lead content of the recovered particulate metal. 
The USEPA method results will reveal the total lead content of the particulate-free soil. The 
USEPA method results for each fraction should be weight-averaged with the percentage of each 
soil fraction to derive the nonparticulate total lead in the composite soil.  
 
When the percent total metal from the soil is multiplied by the percent lead making up the 
particulate metal, the percent lead as particulate is determined. Adding the nonparticulate lead 
for the composite soil and the percent lead as particulate generates the accurate total lead in the 
soil.
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APPENDIX C 
 
 

Template: Scoping Document for Soil Washing Treatability Study and 
Engineering Report 
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Template: Scoping Document for Soil Washing Treatability Study 
& 

Engineering Report 
 

XXXXXXXXXXX is currently performing remedial investigation activities at XXXXX.  
 
Soils at the site contain particulate metal resulting from former firing range operations at the 
facility. The scope of this treatability study will involve bench-scale testing and analysis of soils 
from this site. Representative sample(s) will be analyzed to 

• verify the effectiveness of mining-based soil washing/gravity separation techniques for the 
recovery of particulate metal and to 

• determine what, if any, additional treatment is required to meet cleanup goals after soil 
washing. 

 
Interested vendors must have the following qualifications and experience: 

• treatability study and field experience employing density treatment soil-washing techniques 
on soils similar to those at this site, 

• five successfully completed full-scale projects in which density treatment technology was 
part of the soil-washing treatment train, 

• five years of soil-washing experience, and 
• 15 treatability studies for which density treatment techniques were evaluated. 

 
The study will include a step-wise evaluation of 

• grain-size analysis/contaminant by fraction, 
• contaminant removal by size segregation and gravimetric techniques, 
• oversize-fragment removal by size segregation and screening, and 
• post-treatment total and TCLP lead results for each individual size fraction. 

 
The treatability study will focus first on material characterization of the sample, followed by 
optimizing treatment of specific fractions using physical treatment methods. Recoverable 
quantities of metals will be estimated in the treatability study in order to quantify the amount 
requiring recycling.  
 
Treatment Processes 
Soil-washing techniques evaluated during this treatability study should include the following: 

• deagglomeration steps to separate sod/organic material from soil fractions, 
• physical treatment employing wet screening for particulate partitioning, and 
• density treatment to further separate geologic material from same-sized metal particulates. 

 
Results of the treatability study will reveal the appropriate treatment approach for implementing 
the full-scale remediation. Treatment effectiveness will be presented in the treatability study 
report. 
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Analytical Methods 
Treatability study analytical methods used must be based on their suitability to the soil matrix, 
level of soil contamination, analysis time, and reliability for treatment verification. The 
representative sampling and accurate analysis of soil containing particulate lead shot 
contamination is imperative to prevent erroneous results and bias. To avoid the “nugget effect” 
in feed soil analyses, initial lead concentrations will be determined gravimetrically. Once 
particulate lead has been removed and accounted for in the soil fraction amenable to density 
separation, AA analyses will be performed on the soil samples. Gravimetric results will then be 
added to the AA total lead results to yield more accurate feed soil concentrations.  
 
Quality Control/Quality Assurance 
Quality control (QC) objectives of the treatability study are to provide accurate, precise, and 
complete data sufficient to identify conditions under which lead is removed from contaminated 
soil. The primary comparison made during the bench study is between the contaminant level in 
the feed soil and the contaminant levels in treated soil following successive levels of treatment. 
This comparison will be made to determine the effectiveness of each step of the treatment 
process. Comparability will be assured by preparing and analyzing feed and treated soil under 
identical conditions. 
 
Other QC checks to be employed during the treatability study include the use of check standards 
during AA analyses to ensure that the instrument is operating within acceptable limits of the 
calibration curve over a period to time. This will be performed during each analytical run. All in-
house laboratory procedures and analytical results will be recorded in a bound laboratory 
notebook. 
 
Soil Sampling 
The treatability study will use one bulk 5-gallon composite soil sample from each area of 
concern collected from the site. Representatives of XXXXXXXX will perform soil sampling. 
The bucket of soil will be roll-mixed upon receipt at the treatability lab. 
 
Gradation Analysis 
Physical testing will begin with a visual inspection of the sample, followed by size gradation 
analysis to predict the physical behavior of the soil within process equipment and the usefulness 
of a soil classification step. Wet sieving will be used to separate the soil into its constituent 
particles of gravel, sand, and fines for an accurate determination of soil gradation. Individual soil 
fractions obtained form sieving will be oven dried and weighed to determine the distribution of 
particle sizes in the bulk soil. Sieve sizes used during the treatability study should simulate the 
generation of soil fractions appropriate to specific density-treatment processing equipment. 
 
Contaminant Distribution and Feed Soil-Lead Concentration 
During gradation analysis, particulate metal within each soil fraction will be retained with soil 
particles on the screens listed above. Particulate metal will then be separated from soil retained 
in each size fraction using density-based techniques. The mass of metal recovered from each soil 
fraction will be extrapolated into the entire soil volume. 
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Wet Screening 
Wet screening will be evaluated for its ability to separate soils by size class. 
 
Density Separation 
Density-separation techniques will be evaluated for particulate metal removal. Different methods 
of density separation will likely be required for treating the different size classes of soil 
generated during screening. Water-pulse jigging and other density separation methods will be 
utilized to remove coarse and fine lead from the coarse and fine soil fractions, respectively. 
Observation of lead recovered and subsequent analysis of the treated soil will determine the 
efficiency of water-based density-separation techniques after dewatering and drying. At the 
conclusion of the physical treatment evaluation, the in-house total lead analytical results will be 
summarized. 
 
Wash-Water Evaluation 
The total lead concentration of the used wash water will be measured after the physical treatment 
evaluation is completed. If required, the wash water will be treated to reduce the solution lead 
concentration to meet the assumed discharge criterion of 5-mg/L lead. This concentration is 
typically the acceptance level for a publicly owned treatment works (POTW). Reagent 
consumption values will be generated to predict the chemical demand to treat wash water 
following a potential field-scale remediation project.  
 
Soil Sample Disposal 
After completion of the treatability study, soil samples will be returned to 
XXXXXXXXXXXXX for replacement at the site. 
  
Report 
Following completion of the treatability study, a treatability study report will be prepared. The 
report will contain the following sections: 

• Summary 
• Methods 
• Treatability Study Results 
• Findings and Conclusions 
• Recommendations 

 
The Summary will present a brief statement of the findings of the treatability study. The 
Methods Section will review the methods used during the treatability study. The Treatability 
Study Results Section will contain tabulated analytical results. The Findings and Conclusions 
Section will highlight the significance of the findings of the treatability study results. The 
Recommendations Section will include recommended processes for the field-scale remediation, 
as well as a cost estimate for full-scale implementation. 
 
Deliverables associated with this solicitation include 
• treatability study proposal, including qualifications, technical approach, and pricing to 

complete the scope of work; 
• past project experience in support of the qualifications listed above; and 
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• client references and phone numbers for completed projects listed. 
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Template: Scoping Document for Treatability Testing and 
Asphalt Emulsion Mix Design 

 
INTRODUCTION 
 
The scope of this treatability study is to do lab testing to develop an emulsion design for field 
implementation. The soil to be treated with ENCAPCO emulsions is contaminated with metals 
and organic contaminants and will subsequently be used as asphalt sub-base for paving projects. 
As such, the following parameters must be addressed: 

• chemical fixation/treatment effectiveness and 
• physical properties of treated soil. 

 
Ultimately, the goal of the treatability study is to provide a mix design and procedures for field 
implementation that meet both the site reuse goals for treated soils as well as the physical 
characteristics to support the soil’s intended end use. 
 
Since the treated soil is to be used as a product, particulate metals must be removed prior to 
emulsion treatment. This particulate-removal step is critical as encapsulated heavy-metal 
particles could be re-exposed during placement or subsequent work on the treated sub-base 
material. Also, certain metals like copper are detrimental to the asphalt matrix and must be 
removed to ensure long-term structural integrity of the sub-base material. 
 
To ensure effective particulate removal, all metal-leachability testing will be done after the 
emulsion mix has cured, been strength tested, and the cured sample subsequently pulverized. The 
aliquot selected for leachability testing will be taken from the pulverized sample.  
 
The initial step of the treatability study will include a step-wise evaluation of density separation 
for particulate metals consisting of 

• grain-size analysis/containment by fraction, 
• contaminant removal by size segregation and gravimetric techniques, 
• oversize-fragment removal by size segregation and screening, and 
• post-treatment and TCLP metal results for each individual size fraction. 

 
The treatability study will focus first on material characterization of the sample, followed by 
optimizing treatment of specific fractions using physical treatment methods. Recoverable 
quantities of metals will be estimated in the treatability study to quantify the amount requiring 
recycling. Once completed, residual soils free of particulate metals will undergo subsequent 
emulsion treatability studies. 
 
DENSITY SEPARATION TREATMENT PROCESS 
 
Density separation/soil-washing techniques evaluated during this treatability study should 
include the following: 

• deagglomeration steps to separate sod/vegetative material from soil fractions, 
• physical treatment employing wet screening for particulate partitioning, and 
• density treatment to further separate geologic material from same-sized metal particulates. 
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Results of the treatability study will reveal the appropriate treatment approach for implementing 
the full-scale remediation. Treatment effectiveness will be presented in the treatability study 
report. 
 
Analytical Methods 
Treatability study analytical methods used must be based on their suitability to the soil matrix, 
level of soil contamination, analysis time, and reliability for treatment verification. The 
representative sampling and accurate analysis of soil containing particulate lead shot 
contamination is imperative to prevent erroneous results and bias. To avoid the “nugget effect” 
in feed soil analyses, initial metal concentrations will be determined gravimetrically. Once 
particulate metal has been removed and accounted for in the soil fraction amenable to density 
separation, AA analyses will be performed on the soil samples. Gravimetric results will then be 
added to the AA total lead results to yield more accurate feed soil concentrations. Recovered 
metal concentrates will undergo a metallurgical assay to aid in developing potential recycling 
scenarios. 
 
Quality Control/Quality Assurance 
Quality Control (QC) objectives of the treatability study are to provide accurate, precise, and 
complete data sufficient to identify conditions under which lead is removed from contaminated 
soil. The primary comparison made during the bench study is between the contaminant level in 
the feed soil and the contaminant levels in treated soil following successive levels of treatment. 
This comparison will be made to determine the effectiveness of each step of the treatment 
process. Comparability will be assured by preparing and analyzing feed and treated soil under 
identical conditions. 
 
Other QC checks to be employed during the treatability study include the use of check standards 
during AA analyses to ensure that the instrument is operating within acceptable limits of the 
calibration curve over a period to time. This will be performed during each analytical run. All in-
house laboratory procedures and analytical results will be recorded in a bound laboratory 
notebook. 
 
Soil Sampling 
The treatability study will use a bulk 5-gallon composite soil sample from each area of concern 
collected from the site. Representatives of XXXXXXXX will support soil-sampling efforts. The 
buckets of soil will be roll-mixed upon receipt at the treatability lab.  
 
Gradation Analysis 
Physical testing will begin with a visual inspection of the sample followed by size gradation 
analysis to predict the physical behavior of the soil within process equipment and the usefulness 
of a soil classification step. Wet sieving will be used to separate the soil into its constituent 
particles of gravel, sand, and fines for an accurate determination of soil gradation. Individual soil 
fractions obtained from sieving will be oven dried and weighed to determine the distribution of 
particle sizes in the bulk soil. Sieve sizes used during the treatability study should stimulate the 
generation of soil fractions appropriate to specific density-treatment processing equipment. 
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Contaminant Distribution and Feed Soil-Metal Concentration 
During gradation analysis, particulate metal within each soil fraction will be retained with soil 
particles on the screens listed above. Particulate metal will then be separated from soil retained 
in each size fraction using density-based techniques. The mass of metal recovered from each soil 
fraction will be extrapolated into the entire soil volume. 
 
Wet Screening 
Wet screening will be evaluated for its ability to separate soils by size class. 
 
Density Separation  
Density separation techniques will be evaluated for particulate metal removal. Different methods 
of density separation will likely be required for treating different size classes of soil generated 
during screening. Water-pulse jigging and other density separation methods will be utilized to 
remove coarse and fine lead from the coarse and fine soil fractions, respectively. Observation of 
lead recovered and subsequent analysis of the treated soil will determine the efficiency of water-
based density separation techniques after dewatering and drying. At the conclusion of the 
physical treatment evaluation, the in-house total lead analytical results will be summarized. 
 
Wash-Water Evaluation 
The total lead concentration of the used wash water will be measured after the physical treatment 
evaluation is completed. If required, the wash water will be treated to reduce the solution metal 
concentration to meet the required discharge criterion. Reagent consumption values will be 
generated to predict the chemical demand to treat wash water following a potential field-scale 
remediation project.  
 
ENCAPCO EMULSION DESIGN PROCESS 
 
Organic-based emulsions are effective in stabilizing and immobilizing some heavy metal–
contaminated soils as determined by the TCLP method. Additionally, the soil/emulsion system 
can be engineered through conventional methodology to produce a product suitable for road 
construction or various engineered fill purposes. The process can be used for on-site treatment 
by excavation, mixing, and compaction, or by excavation, mixing, and transport to a remote site 
for later use. The process is designed to comply with USEPA 40 CFR 266.206 (b) (i.e., use 
constituting disposal or recycling) and has the following attributes: 

• Stabilization of heavy-metal species in the emulsion/soil matrix, rendering contaminants 
inaccessible for dissolution into water bodies. 

• Creation from hazardous waste of a product suitable for use in the construction industry. 
• Capability through accepted chemical and civil engineering practice to design reliable 

systems resulting in the above bulleted uses. 
 
Following is a description of the engineering process. 
 
Emulsion Treatment Approach 
When recycling metals-contaminated soil for use as a structural material, the structural 
capabilities of the soils must be evaluated while at the same time treating the metals 
contamination. The soil is stabilized with an emulsion to improve strength and durability. The 
same emulsion contains an additive to bind the metal to the soil and prevent it from leaching out. 
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To recycle the contaminated soil in this manner, the final soil mix design must be a balance of 
the correct amount of mix water, emulsion, and emulsion additive. Lime or cement is also added 
to improve the cure time of the emulsion-stabilized soil to facilitate construction schedules. 
 
In any application of this technology, a site-specific engineering evaluation must be undertaken. 
The following steps outline our general engineering approach when the recycled product is to be 
used as a road base: 
 
Step 1. AASHTO Soil Classification 
 
During this step, the gradation, liquid limit, plasticity index, and moisture density curve are 
determined. The soil can then be classified according to ASSHTO and some feeling for the soil 
as a structural material obtained. 
 
The optimum moister is needed to determine the amount of mix water to be added along with the 
emulsion so that maximum density can be achieved. 
 
Step 2. Metals Analysis 
 
The contaminated soil is tested to determine the level of metal in the soil. USEPA Test Method 
3050A and 7420A are used to determine the total content (TTLC), and USEPA Test Method 
3010A and 7420 are used to determine the leachable concentration as optimized in Step 5. 
 
Step 3. Determine Starting Soil Mix Design 
 
Using the data from Steps 1 and 2 and a knowledge of the end product desired, the additive level 
and base stock (i.e., asphalt or tall oil pitch) is selected for the emulsion. Three emulsion levels 
and three lime levels are selected for a total of nine (9) samples to be tested in Step 4. The lime is 
necessary to optimize curing, mixing, and strength characteristics of the product. 
 
Step 4. Strength Testing, ASTM 1559 
 
During this step, Marshall specimens are fabricated for each of the samples referenced in Step 3 
at about optimum water content. The specimens are allowed to cure under conditions anticipated 
at the site. Marshall stability and flow tests are run on the samples. From the data generated, 
optimum emulsion and lime content can be determined. 
 
Step 5. Treatability Analysis (Evaluate Leachability of Metal) 
 
A soil sample is prepared at the optimum soil design and tested for TTLC and TCLP (see test 
methods listed in Step 2). A sample that was tested in Step 4 that is at a near-optimum design 
may be used in this step. If the TCLP results satisfy the USEPA specification and the sample 
from Step 4 was tested, Step 6 may be skipped. If the USEPA specification is not satisfied and 
the additive needs to be adjusted, then a recheck of the strength is needed and Step 6 is required. 
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Step 6. Final Mix Design Verification 
 
If the additive level is changed from the level in the emulsion in Step 4, a recheck is required. 
This involves preparing a single set of samples at optimum lime, emulsion, additive, and water 
and performing a Marshall stability test. 
 
Step 7. Material Design 
 
Using the Marshall stability obtained in Step 4, a structural coefficient for the recycled material 
can be determined. The Marshall stability relationship for bituminous-treated base is contained 
in the AASHTO guide for design of pavement structures. This structural coefficient can then be 
used in the design of the road section to be constructed. 
 
Depending on the end use of the recycled material, other design procedures may be appropriate. 
For instance, if the end use of the treated soils is for a granular base or sub-base, the compressive 
strength characteristics of the soils should be investigated using Resistance R-Value, CBR, or 
unconfined compressive strength. 
 
Prior to initiating the emulsion design work, an initial soil-washing treatability study will be 
conducted. This study will evaluate the grain-size distribution of the impacted soil and the 
optimum screening “cut-points” for wet screening the soil into fractions suitable for gravity 
separation of gross metal particulate, as described in previous sections. 
 
This study should document the volumes of material generated at each cut, together with the 
costs associated with the screening steps. From this information, a stabilization/reuse treatability 
study can be conducted in accordance with the steps detailed above. The only modification to 
our customary approach would be evaluating what, if any, reaggregation is needed to meet the 
recycled material end use structural requirements. It might also allow the emulsion content or 
chemical makeup to be adjusted in a manner proving to be more cost-effective. 
 
Soil Sample Disposal 
After completion of the treatability study, soil samples will be returned to the site for 
replacement at the site. 
 
Report 
Following the completion of the treatability study, a treatability study report will be prepared. 
The report will contain the following sections: 

• Summary 
• Methods 
• Treatability Study Results 
• Findings and Conclusions 
• Emulsion Mix Design 
• Recommendations 

 
The Summary will present a brief statement of the findings of the treatability study. The 
Methods Section will review the methods used during the treatability study. The Treatability 
Study Results Section will contain tabulated analytical results. The Findings and Conclusion 
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Section will highlight the significance of the findings of the treatability study results. The 
Emulsion Mix Design will provide a summary of the optimized mix design/performance. The 
Recommendations Section will include recommended processes for the field-scale remediation, 
as well as a cost for full-scale implementation. 
 
Deliverables associated with this solicitation include 

• treatability study proposal, including qualifications, technical approach, and pricing to 
complete the scope of work; 

• past project experience in support of the qualifications listed above; and 
• client references and phone numbers for completed projects listed. 
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White Paper on Created Wetlands for Range Runoff Control 
 

Charles Harman AMEC 
 

EFFICACY OF USING PASSIVE CONSTRUCTED WETLAND SYSTEMS TO 
PREVENT MIGRATION AND EROSION OF LEAD FROM SMALL ARMS RANGES  

 
 
The use of lead-containing ammunition at small arms firing ranges results in a continual 
contribution of lead into the environment. Lead accumulates in berms and other structures used 
to backstop targets on ranges. Bullets will lodge into the berm either whole or in fragments. 
Once there, the erosional processes of storm water can result in the movement of these fragments 
off the berm and into the environment. In cases where the storm water and/or soils in and around 
the berm are acidic, lead may leach from the bullets or fragments, further dispersing into the 
environment. As noted in USAEC (1998), the dispersal of lead through these mechanisms results 
in a potential ecological risk and may be in violation of the Clean Water Act, the Safe Drinking 
Water Act, and Section 7003 of the Resource Conservation and Recovery Act (RCRA). 
 
As various methods of active and passive controls are being investigated to halt the migration of 
lead from firing ranges and limit both the liability and risk associated with this metal, it is my 
contention that the use of constructed wetlands should be considered as one of the tools in this 
process. The rationale is that as distinct ecological units, wetlands perform certain functions in 
their positions on the landscape (Mitsch and Gosselink, 1993). Functionally, wetlands play a role 
in flood conveyance, flood storage, sediment control, and as habitat for various biota. However, 
the critical function from a range standpoint is the improvement of water quality through either 
filtration or biochemical processes (NWPF, 1988). 
 
This white paper discusses the efficacy of using constructed wetlands to prevent the migration of 
lead from small arms firing ranges and into the environment. 
 
Wetlands Overview 
 
Wetlands are unique and sensitive ecological units and provide valuable functions in the natural 
environment. These functions include providing necessary breeding habitat for a variety of 
organisms such as waterfowl, fish, and shellfish; erosion and storm water flood control; 
groundwater recharge; and nutrient transport. Wetlands can be found in freshwater, brackish, and 
saline conditions and can be found along coasts, in forests, and along rivers or creeks. They can 
be found anywhere that the saturated soil conditions necessary for wetland development exist.  
 
Hydrology is probably the single most important determinant for the establishment and 
maintenance of specific types of wetlands and wetland processes. It is the permanent or periodic 
saturation of a wetland area that results in the anaerobic conditions in the soil under which 
typical wetland biogeochemical processes occur. The result of these processes is the 
development of characteristic wetlands soils, which will support a dominant plant community 
adapted to living in saturated soils. The hydrologic state of a wetlands can be represented by a 
hydrologic budget, which is essentially the difference in the amount of water moving into the 
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wetlands and the amount of water moving out. Factors that influence wetlands water budgets 
include: 1) the balance between inflows and outflows of water; 2) surface contours of the 
landscape; and 3) subsurface soil, geology, and groundwater conditions. 
 
Overview of Constructed Wetlands 
 
Constructed wetlands are engineered structures that bring together wetlands components (plants, 
soils, and hydrology) into positions on a landscape that is not presently occupied by a wetlands 
(or a fully functioning wetlands). The term “constructed wetlands” refers to wetlands that have 
been designed for water quality treatment purposes (Hammer, 1992). The benefits provided by 
constructed wetlands include the natural filtering of sediments and other constituents of concern 
from water flowing through them. The aim is to construct wetlands that mimic the actions of a 
natural system and, therefore, can be utilized to improve water quality or manage storm water. 
 
In general, there are two types of wetlands constructed for water treatment purposes: surface 
flow (SF) and subsurface flow (SSF) wetlands (Kadlec and Knight, 1996). SF wetlands 
(sometimes called free water surface wetlands (FW) (Reed and Brown, 1992) are densely 
vegetated by a variety of wetlands plant species and have depths less than 1.5 feet (though 
several authors note deeper uniform depths). Open water areas may be incorporated into the 
design. Capital expenditures for the construction of SF wetlands typically range from $10,000 to 
$100,000/ha, primarily as a result of earthwork (Knight, et al., 1993). Based on a review of 19 
FW wetlands constructed in the southeastern United States, Reed and Brown (1992) found an 
average construction cost of $55,000/ha ($22,000/acre) from project inception. 
 
SSF wetlands utilize a bed of soil or gravel as a substrate for the growth of rooted vegetation and 
rely on gravity to move water through the system. Bed depth of a SSF wetland is usually less 
than 2 feet (Kadlec and Knight, 1996). Capital expenditures for the construction of an SSF 
wetlands typically ranges from $100,000 to $200,000 (Knight, et al., 1993). Based on a review of 
18 SSF wetlands constructed in the southeastern United States, Reed and Brown (1992) found an 
average construction cost of $215,000/ha ($87,000/acre) from project inception. WPCF (1990) 
reported an average operation and maintenance cost for both SF and SSF wetlands ranging from 
$0.03 to $0.09/m3. 
 
The actual form that a constructed wetlands may take is a function of numerous issues, including 
space, cost, constituents to be addressed, aesthetic needs, and pollutant loads. Constructed 
wetlands are often built as a series of cells, which allow for an increase in efficiency and ease of 
maintenance. Wetlands can be ponds, marshes, simple detention basins, or combinations thereof. 
Depending on the permeability of the soil, constructed wetlands can be either lined or unlined. 
 
Lead in the Environment 
 
Lead occurs in the environment (particularly in surface waters) most often in the divalent form 
(Pb (II)). This form tends to form salts with sulfides, carbonates, sulfates, and chlorophosphates. 
Lead combines with organic ligands to form soluble complexes and is likely to be insoluble 
above a pH of 8.5, with increasing solubility at lower pH values (Kadlec and Knight, 1996). 
Lead is most soluble and bioavailable under conditions of low pH; low organic content; low 
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concentrations of suspended sediments; and low concentrations of calcium, iron, manganese, 
zinc, and cadmium salts (Eisler, 2000). Vymazal (1995) notes that sorption to sediments plays a 
very important role in the fate of lead complexes in the environment. May and McKinney (1981) 
note that most lead entering natural waters is precipitated to the sediment bed as carbonates or 
hydroxides. At low stream flows, lead is rapidly removed from the water column by 
sedimentation (Benes, et al., 1985). 
 
Lead is toxic to most ecological receptors. Excessive amounts of lead result in growth inhibition 
and impairment of biochemical processes in plants. Ingestion of lead shot has resulted in direct 
mortality in a wide variety of waterfowl species, as well as over 30 other avian species. Lead is 
toxic to all manner of aquatic biota, though the effects can be significantly modified by various 
biological and abiotic variables (Wong, et al., 1978). In mammals, lead modifies the function and 
structure of the kidney, bone, the central nervous system, and the hematopoietic system (Eisler, 
2000).  
 
Efficacy of Lead Removal 
 
Wetlands remove metals such as lead, copper, chromium, and arsenic from water through a 
variety of biogeochemical processes. Wetlands remove metals through filtration of suspended 
particles out of the water column, uptake and absorption of metals by plants within the wetlands, 
and precipitation of the metals as a result of adjustments in pH. The ability of wetlands to 
remove metals is generally a function of the high proportion of humic material and other organic 
substances found within the wetlands substrate (Wildeman, et al., 1991). The processes of note 
include adsorption onto plants or soil particles, ion exchange, bioaccumulation, bacterial and 
abiotic oxidation, sedimentation, neutralization, reduction, and dissolution of carbonate materials 
(Perry and Kleinman, 1991). Sobolewski (1997) notes that plant roots will retain arsenic, lead, 
and other metals. Schooner (1997) notes that emergent and submergent aquatic plants within 
created wetlands will remove lead, copper, nickel, cadmium, and zinc through rhizofiltration 
processes. 
  
Fennessy and Mitsch (1989) note that soluble metals are converted to insoluble forms as a result 
of the anoxic conditions found within wetlands sediments. One of the control factors in this 
function is the pH of the supporting waters. In acidic waters, metals are soluble and tend to 
remain mobilized. In waters with higher pH, the metals are insoluble and are acted upon by 
adsorption and precipitation mechanisms. Therefore, one of the features of a constructed 
wetlands is a mechanism such as a limestone barrier to raise the pH and precipitate out the 
metals. 
 
The removal efficiency of lead increases with the concentration of the inflow supporting water 
source. Kadlec and Knight (1996) note that lead removal in wetlands is primarily accomplished 
through formation of insoluble compounds in the water column, followed by subsequent 
sedimentation. Schiffer (1989) reported removal efficiencies of 83.3% for a marsh wetlands in 
Florida receiving urban runoff, while USEPA (1993) reported removal efficiencies of 45% for 
vegetative filter strips and 65% in constructed storm water wetlands. In evaluating the available 
literature, Kadlec and Knight (1996) concluded that SF marshes and SSF wetlands are effective 
at removing lead from storm water. 
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Mæhlum (1999) cites a large number of studies in cold weather (mean temperatures below 26.6o 
F in winter and above 50o F in the summer) regions of the world (Canada, northern United 
States, Scandinavia, and eastern Europe) documenting the success of constructed wetlands in 
treating wastewaters. He reports that the processes that primarily affect metals in wetlands 
(sorption and precipitation) are unaffected by temperature. Kadlec and Knight (1996) support 
this premise. 
 
Conceptual Design 
 
The primary mechanism to remove lead in a constructed wetlands is precipitation of lead 
hydroxides, due to oxidation within aerobic sediment zones and sulfate reduction to insoluble 
metal sulfides in anaerobic sediment zones. Both the dissolved and precipitated lead will contact 
adsorptive surfaces and ion-exchange sites provided by both plant and sediment surfaces, 
allowing the lead to be fixed into the organic base of the developing constructed wetlands. The 
full efficiency of such a system is not expected to occur until after two or three growing seasons 
have allowed the full establishment of the plant material within the constructed wetlands (Loer, 
et al., 1999).  
 
Designing a constructed wetlands to address lead migration is a function of several 
considerations, including loading rate, retention time, slope, substrate, vegetation, season, and 
sediment control. The most critical element in designing the wetlands is in calculating the 
hydrologic characteristics of the system. That means the wetlands under design must be 
constructed deep enough to contact groundwater on a periodic basis; or if groundwater is deep, 
then the substrate of the wetlands must be impervious enough to retain water. This will allow for 
the creation of anaerobic conditions in the sediment zone, which would lead to the development 
of a strong organic or humic layer for binding lead moving through the system. 
 
A passive wetlands system could be designed to receive storm water runoff from small arms 
firing ranges. The constructed wetlands could be placed at either the toe of the berm slope so as 
to receive sheet flow runoff from the berms, or designed to receive storm water through channels 
that contain and direct storm water runoff. The wetlands could be designed in combination with 
biofilters (using the storm water channel as prefilters to remove large particles prior to polishing 
in the wetlands) and/or detention basins to allow the settling of large-particle sediments prior to 
discharge of the storm water into the constructed wetlands. The designed slope for such systems 
should be between 1% and 5% (USEPA, 2000). In circumstances where the supporting water is 
acidic, anoxic limestone drains or other mechanisms can be introduced to raise the pH and allow 
for lead precipitation.  
 
As part of a conceptual constructed wetlands to address arsenic, chromium, and copper dissolved 
in storm water at a site in Florida, modifications to storm water channels and retention basins 
were proposed. The anticipated effect was to reduce storm water infiltration and increase storm 
water residence time through the installation of a low-permeability liner to the channel and/or the 
basin, followed by the planting of wetlands vegetation to develop the organic base for retention 
of the metals. Initially, excavation and grading of the existing channel and basin would be 
performed to contour the subgrade. The channel and basin would be lined with a low-
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permeability liner consisting of a geosynthetic clay liner (GCL) or compacted low permeability 
soil (e.g., clay). Vegetative soil material (e.g., topsoil) would be placed above the liner and 
further covered with a layer of humic material (Sphagnum or peat moss) to facilitate organic 
binding of metals. Soils would be a sandy loam and contain approximately 8% to 10% organic 
matter. The channel basin would be planted with a combination of native emergent wetlands 
species that are known to remove metals from surface water. All plants would be planted on one-
foot centers, with the planted stock being 2-inch plugs.  
 
Loer, et al. (1999) presents a study of a diverse, integrated treatment system, which included 
sedimentation basins and constructed wetlands, to address metals in landfill leachate. When in 
operation, their system, constructed in Minnesota, had a lead-removal efficiency of 80%. 
 
Conclusions 
 
A review of the literature and experience with constructed wetlands suggest that the use of these 
passive wetlands systems would be an optimal approach to cost effectively control lead 
migration from small arms firing ranges. Lead is a metal easily managed by the biogeochemical 
processes present in functional wetlands, and the filtration of this material is within the expected 
functional performance of wetlands. It is recommended that continued studies, including field 
pilot studies, be conducted to evaluate the efficacy of these systems. 
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BASELINE RISK ASSESSMENT 
 
1. General Information 
 
Baseline risk assessment (BRA) provides an evaluation of the potential threat to human health 
and the environment in the absence of any remedial action. It provides the basis for determining 
whether or not remedial action is necessary. Detailed guidance on evaluating potential human 
health impacts are provided in Risk Assessment Guidance for Superfund (RAGS), EPA/540/1-
89/002, December 1989. Detailed guidance on evaluating potential ecological impacts is 
provided in Ecological Risk Assessment Guidance for Superfund (ERAGS), EPA/540-R-97-006, 
August 1997. 
 
In general, the objectives of a BRA may be attained by identifying and characterizing the 
following: 

• Toxicity and levels of hazardous substances present in relevant media (e.g., soil, 
groundwater, etc.) 

• Environmental fate and transport mechanisms within specific environmental media such as 
physical, chemical, and biological degradation processes and hydrogeological conditions 

• Potential human and ecological receptors 
• Potential exposure routes and extent of actual or expected exposures 
• Extent of expected impact or threat, and the likelihood of such impact or threat occurring 
• Level(s) of uncertainty associated with the factors used to derive the risk estimate 

 
The goal of the BRA is to gather sufficient information to adequately and accurately characterize 
the potential risk from a site. 
 
2. Components of a BRA 
 
The risk assessment process can be divided into four components: 

• Contaminant identification 
• Exposure assessment 
• Toxicity assessment 
• Risk characterization 

 
a. Contaminant Identification 
The objective of this component is to screen information that is available on substances that may 
have been released on the site in order to identify chemicals to focus subsequent efforts in the 
risk assessment process. Chemicals of potential concern (CoPCs) are selected because of their 
intrinsic toxicological properties, because they are present in large quantities, or because they are 
present in, or may migrate into, critical exposure pathways. 
 
b. Exposure Assessment 
The objectives of this component are to identify actual or potential exposure pathways, to 
characterize the potentially exposed populations, and to determine the extent of the exposure. 
Identifying potential exposure pathways helps to conceptualize how chemicals may migrate from 
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a source to an existing or potential point of contact. An exposure pathway may be viewed as 
consisting of four elements: (1) a source and mechanism of chemical release to the environment; 
(2) an environmental transport medium; (3) a point of potential contact between a receptor and 
an environmental media; and (4) an exposure route to the receptor at the point of contact (e.g., 
ingestion, dermal). Once the source(s) and release mechanisms have been identified, an analysis 
of the environmental fate and transport of the chemicals can be conducted. This analysis 
considers the potential migration, transformation, and transfer mechanisms to provide 
information on the potential magnitude and extent of the contamination. This is a vital part of 
developing your conceptual site model. From this information, the actual or potential exposure 
points for receptors can be identified. The focus of this effort should be on those locations where 
actual contact with the CoPC will occur or is likely to occur. Last, potential exposure routes that 
describe the potential for the CoPC to enter the receptor’s body is identified and described. 
 
After the exposure pathway analysis is completed, the potential for exposure needs to be 
assessed. Information on the frequency, mode, and magnitude of exposure(s) has to be gathered. 
These data are then combined to yield a value that represents the amount of affected media 
contacted per day. This analysis needs to be done for both the current situation and the exposures 
that are expected to occur in the future if no action is taken at the site. Therefore, as part of this 
evaluation, a reasonable maximum exposure scenario needs to be developed, which reflects the 
type(s) and extent of exposures that could occur based on the likely and expected use of the site. 
 
c. Toxicity Assessment 
This assessment considers (1) the types of adverse health or ecological effects associated with 
individual and multiple chemical exposures, (2) the relationship between magnitude of exposures 
and adverse effects, and (3) related uncertainties such as the weight of evidence for a chemical’s 
potential carcinogenicity in humans. Typically, the BRA process relies heavily on existing 
toxicity information and does not involve the development of new data. 
 
d. Risk Characterization 
In this final component, the chemical concentrations, exposures, and toxicities are combined to 
develop an estimate of risks of adverse effects. This final analysis includes a summary of the 
risks associated with a site. It consists of risks associated with each exposure route, media, and 
CoPC, as well as a total risk for each exposure scenario for both carcinogenic and 
noncarcinogenic effects. 
 
e. Lead 
The methodology used for assessing risk from lead differs from that used for other chemicals. It 
relates soil and airborne lead concentrations to blood-lead concentrations in the exposed 
population according to the equations described below. The most sensitive receptor for these 
equations is the fetus of a pregnant female worker/resident; however, it also calculates the blood 
level of the adult. This receptor was chosen since the fetus of a pregnant worker is more sensitive 
to chemical exposure than a regular adult or child receptor. 
 
The effects of lead are the same regardless of the route it enters the body. The major health threat 
from lead arises from the effects on the nervous system, especially in fetuses, infants, and young 
children. Fetal exposure may result in preterm birth, reduced birth weight, and decreased IQ. 
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Lead exposures may increase blood pressure in middle-aged men. High-level exposure can affect 
the brain and kidneys in adults or children. In addition, high doses of lead may lead to abortion 
and damage to the male reproductive system. 
 
a. The basis for the calculation of the blood-lead concentration in adults and women of child-
bearing age is the algorithm given by Equation 1: 
 

AT
EFaAFaBKSFaPba

AT
EF  AF  IR  BKSFs  PbS + PbB = PbB SSS

adult,0central adult,
•••+••••  

where: 
 
PbBadult, central = Central estimate of blood-lead concentrations (ug/dL) in adults (i.e., women 

of child-bearing age) that have site exposures to soil and airborne lead at 
concentration, PbS/Pba. 

 
PbBadult, 0 = Typical blood-lead concentration (ug/dL) in adults (i.e., women of child-

bearing age) in the absence of exposures to the site that is being assessed. 
 
PbS/Pba = Soil/air lead concentration (ug/g)/(ug/m3) (appropriate average concentration 

for individual). 
 
BKSFs/a = Biokinetic slope factor relating (quasi-steady state) increase in typical adult 

blood-lead concentration to average daily lead uptake (ug/dL blood-lead 
increase per ug/day lead uptake). 

 
IRS = Intake rate of soil, including both outdoor soil and soil-derived dust (g/day). 
 
AFS = Absolute gastrointestinal absorption fraction for ingested lead in soil and lead 

in dust derived from soil (dimensionless). 
 
AFa = Respiratory absorption fraction for inhaled lead in air (dimensionless). 
 
EFS/a = Exposure frequency for contact with assessed soils/air (days of exposure 

during the averaging period). 
 
AT = Averaging time; the total period during which soil contact may occur. 
 
 
b. The root of equation 2 is the relationship between the soil and airborne lead concentration, and 
the blood-lead concentration in the developing fetuses of adult women that have site exposures. 
As a health-based goal, USEPA has sought to limit the risk to young children of having elevated 
blood-lead concentrations. USEPA, following the suggestions of the Centers for Disease 
Control, has defined an elevated blood-lead concentration as exceeding 10 ug/dL to 5% of the 
exposed target population. Equation 2 describes the estimated relationship between the blood-
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lead concentration in adult women and the corresponding 95th percentile fetal blood-lead 
concentration (PbB fetal, 0.95). 
 

R  GSD  PbB = PbB rnalfetal/mate
1.645

adult i,central adult,0.95 fetal, ••  
 
where: 
 
PbB  goal central, adult, = Goal for blood-lead concentration (ug/dL) in adults (i.e., women of child-

bearing age) that have site exposures. The goal is intended to ensure that 
PbBfetal, 0.95, goal does not exceed 10 ug/dL. 

 
PbB fetal, 0.95, goal= Goal for the 95th percentile blood-lead concentration (ug/dL) among fetuses 

born to women having exposures to the specified site soil and air. This is 
interpreted to mean that there is a 95% likelihood that a fetus, in a woman 
who experiences such exposures, would have a blood-lead concentration no 
greater than PbBfetal, 0.95, goal. 

 
GSDi, adult = Estimated value of the individual geometric standard deviation 

(dimensionless); the GSD among adults (i.e., women of child-bearing age) 
that have exposures to similar on-site lead concentrations but that have 
nonuniform response (intake, biokinetics) to site lead and nonuniform off-site 
lead exposures. 

 
R fetal/maternal = Constant of proportionality between fetal blood-lead concentration at birth 

and maternal blood-lead concentration (dimensionless). 
 
Equations 1 and 2 are based on the following assumptions: 

• Blood-lead concentrations for exposed adults can be estimated as the sum of an expected 
starting blood-lead concentration in the absence of site exposure (PbBadult, 0) and an 
expected site-related increase. 

 
• The site-related increase in blood-lead concentrations can be estimated using a linear 

biokinetic slope factor (BKSF), which is multiplied by the estimated lead uptake. 
 
• Lead uptake can be related to soil and airborne lead levels using the estimated soil and 

airborne lead concentration (PbS/PbA), the overall rate of daily soil ingestion (IRS), and the 
estimated fractional absorption of ingested lead/respired lead (AFS/a). Soil exposure is 
assumed to be limited predominantly to top layers of the soil, which gives rise to human 
contact. 

 
• The default value recommended by USEPA for IRS (0.05 g/day) is intended for 

occupational exposures that occur predominantly indoors. More intensive soil contact 
would be expected for predominantly outdoor activities such as would occur at a firing 
range. For this reason, we are using a value derived by USEPA for outdoor activity (0.48 
g/day). 
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• A lognormal model can be used to estimate the variability in blood-lead concentrations 

between individuals. 
 
• Expected fetal blood-lead concentrations are proportional to maternal blood-lead 

concentrations. 
 
3. Application of the BRA Process to Small Arms Ranges 
 
While most of the general BRA process applies directly to a small arms range, a few of the steps 
can be modified to address the special circumstances of these ranges. 
 
a. Contaminant Identification 
While the evaluation of a generalized hazardous waste investigation site involves the 
consideration of a full target analyte list of chemical parameters, the focused nature of a small 
arms range provides some opportunity to similarly focus the analytical suite. Unless otherwise 
indicated in the site history, the use of small arms ranges is limited to projectiles of small caliber 
(less than 0.50 caliber). These projectiles are overwhelmingly lead or copper-jacketed lead with 
a few being some other metal, usually steel or a polymer. The remainder of the ammunition is 
composed of a casing (usually brass, steel, or tin); a primer composed of a metallic fulminate, 
styphnate, or azide compound (usually lead); and a propellant (granular, smokeless powder, or 
black powder). Modern propellants are composed of nitrocellulose or of nitrocellulose and 
nitroglycerine mixtures. Both the propellants and the primer are rapidly burning materials that 
leave little residue as either decomposition products or uncombusted compounds. Additionally, 
both the original compounds and the decomposition products are mostly analyzed as common 
soil compounds, which are difficult to evaluate (Organic carbon, CO2, nitrates, etc,). As such, 
the analytical suite can be focused on metals, mostly lead and copper. 
 
[CALIBER: The nominal diameter of a projectile of a rifled firearm, usually expressed in 
hundreds of an inch. Abbreviated Cal. As a loose rule, the larger the decimal fraction, the 
“higher” the caliber and the more powerful the ammunition (e.g., a .22 caliber is smaller and 
weaker than a .45 caliber). To put “caliber” in a general context, a .22 is the smallest common 
caliber. Calibers ranging from .22 to .32 are considered “light” and are best suited for target 
shooting. Calibers from .38 to .45 (which includes the common 9 mm and .357 magnum) are 
commonly selected by law enforcement agencies as “defensive calibers.” “Heavy” calibers such 
as .44 magnum, .454 Casuals, and .50 cal produce incredible amounts of energy and may require 
special care with respect to a safe shooting area.] 
 
b. Exposure Assessment 
The exposure assessment is highly dependent on the current and future land use expected for the 
site. While the general method handles most uses adequately, one existing and future use is not 
adequately addressed without modification. When a small arms range is to continue its operation, 
the risk assessment should be based on the range’s impact on groundwater with no quantitative 
ecological risk assessment, unless a migratory pathway away from the range can be established. 
The reasons for this type of assessment are not obvious. If the range is to continue to be used, 
metallic deposition in the backstop/berm area will continue. The only human receptors will be 
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site workers, who are covered by the exposure standards of the Occupational Safety and Health 
Administration (OSHA). For safety, site visitors are not allowed near the backstop/berm area, 
thus eliminating their exposure. Ecological concerns are addressed by the nature of the range 
operation. 
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Acronyms 
 

APC  Air Pollution Control 
ARAR  Applicable or Relevant and Appropriate Requirement 
ASTM  American Society of Testing and Materials 
BNA  Base/Neutral/Acid 
BRA  Baseline Risk Assessment 
BRAC  Base Realignment and Closure 
CAMU Corrective Action Management Unit 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
CEM  Continuous Emissions Monitor 
CFR  Code of Federal Regulations 
CLP  Contract Laboratory Program 
CO  Carbon Monoxide 
CoPC  Contaminant of Potential Concern 
DCA  Dichloroethane 
DCE  Dichloroethene 
ERA  Ecological Risk Assessment 
EPA  Environmental Protection Agency 
GC/ECD Gas Chromatograph/Electron Capture Detector 
GC/MS Gas Chromatograph/Mass Spectrometer 
ITRC  Interstate Technology and Regulatory Council 
NPL  National Priority List 
OSHA  Occupational Safety and Health Administration 
PAH  Polycyclic Aromatic Hydrocarbon 
PCB  Polychlorinated Biphenyl 
PIC  Products of Incomplete Combustion 
POC  Point of Contact 
POP  Proof of Process 
POTW  Publicly Owned Treatment Works 
QA/QC Quality Assurance/Quality Control 
RCRA  Resource Conservation and Recovery Act 
SAFR  Small Arms Firing Range 
SMART Small Arms Range Team 
SMPD  Scientific Management Decision Point 
SPOP  Sustainable Practices and Opportunities Plan 
SPLC  Synthetic Precipitation Leaching Procedure 
TCLP  Toxicity Characteristic Leaching Procedure 
TDU  Thermal Desorption Unit 
TSD  Treatment, Storage, and Disposal 
TSCA  Toxic Substances Control Act 
USEPA U.S. Environmental Protection Agency 
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Illinois 
 
1. Comment 
A number of the regulatory interpretations included in the ITRC document are essentially policy 
decisions that are better left up to the individual states to decide. We have found that the 
regulations related to lead shot and contaminated soils at shooting ranges are being interpreted 
differently across the USEPA regions and by various states. These policies have been shaped by 
the following court cases: 
 
Review of Connecticut Coastal Fisherman’s Assoc. v. Remington Arms Co., 989 F.2d 1305 (2d 
Cir.1993) and review of previous Illinois EPA documents and correspondence is that this 
determination of the material meeting the definition of a solid waste is applicable only (emphasis 
added) if the lead, where it has been applied to the land, poses an imminent hazard as defined by 
RCRA.  
 
The U.S. Court of Appeals, Second Circuit, evaluated the lead shot issue in Connecticut Coastal 
Fishermen's Assoc. v. Remington Arms Co., 989 F.2d 1305 (2d Cir.1993) (the stated basis for the 
determination that the lead shot meets the regulatory definition of a solid waste) and modified 
the USEPA position somewhat. In addition to decisions based on procedural issues involving 
citizen suits, the court concluded that the definition of solid waste in the statute was broader than 
that in the RCRA regulations. The import of that was that the deposition of the lead shot was not 
likely subject to regulatory requirements (i.e., permitting) but was subject to remedial 
requirements for an “imminent hazard” suit under the statute. Further, without deciding how 
long was long enough, the court said that the material had been left to accumulate long enough to 
be considered solid waste (shooting had ceased as of December 31, 1986, and the appeal was 
decided in June 1993). 
 
In Long Island Soundkeeper Fund v. New York Athletic Club, 1996 WL 131863 (S.D.N.Y.), the 
court followed Connecticut Coastal Fishermen’s Assoc. regarding the unpermitted RCRA 
facility claim using the USEPA position on the regulatory applicability. So, no RCRA permit 
was required. However, the court held that the trap range was an identifiable source of pollutants 
(shot and targets) being discharged into U.S. waters, and that further operation was enjoined 
without an NPDES permit. 
 
In addition, a suit in the U.S. District Court for the Northern District of Illinois (Stone v. 
Naperville Park District, et al., 38 F. Supp. 2d 651 (N.D. Ill. 1999)) reaffirmed the previous 
court cases with regard to the RCRA solid waste issue. The Naperville Sportsman’s Club 
operated trap and skeet shooting ranges at a city-owned park with the shotfall zones potentially 
impacting one or both of two ponds and a ditch connecting them. The lower pond then drains off 
site. The court dismissed the count for unpermitted RCRA operation and granted summary 
judgment for Stone regarding the Clean Water Act claim of operating a point source discharge of 
pollutants to waters of the United States without a permit. The summary judgment enjoined the 
defendants from resuming trap shooting without an NPDES permit. An NPDES has been issued 
to the Naperville Park District, and trap shooting has resumed with nontoxic shot. 
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Therefore, until USEPA and/or the states develop policies on how these materials should be 
regulated, Illinois EPA feels the ITRC guidance document should be revised to omit references 
to the regulatory status of the lead shot or contaminated soil at shooting ranges, and how these 
materials should be regulated. Furthermore, we suggest that the users of the document be 
directed to contact the regulatory authority for their site when addressing regulatory 
interpretations on shooting ranges. Illinois EPA cannot support many of the regulatory 
interpretations presented in the draft document. 
 
Response 
We agree that the regulatory status of lead shot can be a complicated regulatory issue, and we 
will emphasize that users of the document should contact the regulatory authority for their site 
when addressing regulatory interpretations on shooting ranges. However, we feel that we must 
provide at least some guidance regarding the regulatory status of lead shot to at least acquaint the 
user of the document with a rudimentary understanding of the regulatory issues so as to be aware 
of opportunities for recycling, necessity for waste classification, and other issues regarding the 
handling of soils containing lead during the remediation of closed shooting ranges. 
 
USEPA has, in fact, developed policy on how lead shot and projectiles should be regulated. The 
regulatory status of these materials is addressed in Chapter 1 of USEPA’s Best Management 
Practices for Lead in Outdoor Shooting Ranges, January 2001. This guidance, developed by 
USEPA Region 2, was subsequently adopted as national guidance (in a letter from Elizabeth 
Coxworth, OSWER, and dated October 12, 2001). USEPA sought the support of states on the 
content of the Best Management Practices Manual. At the time of its printing, 40 states had 
contacted USEPA and given their concurrence. 
 
Some examples of the portions of the guidance document of concern to Illinois EPA include the 
following: 
 
2. Comment 
Sections 3 & 4. When to determine the regulatory classification of the contaminated soil via 
TCLP.  
 
Response 
TCLP testing of contaminated soils should be conducted at the point in the process when 
remedial options for the site are being identified and evaluated (to determine what soil will 
require handling as a hazardous waste). TCLP testing is not part of the sampling and analysis 
conducted to characterize risk; for the risk characterization, total metals analyses are performed. 
However, in practice, both total metals analyses and initial TCLP tests are often performed at the 
same time in the investigation process. The decision tree documents the timing for the 
determination of the regulatory classification of contaminated soils so that proper handling and 
disposal/reuse of lead-contaminated soil can be accomplished. 
 
3. Comment 
Section 4.0, Regulatory Requirements, Barriers, and Flexibilities. The regulatory requirements 
for active ranges may be different than those for closed ranges. 
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Response 
The requirements for remediation should be quite similar. The risk assessment will recognize 
different exposure scenarios based on use of the site, for example, as a range or other industrial, 
commercial, or residential use. In addition, in 2003, the Small Arms Firing Range Team of ITRC 
will develop a management and maintenance guidance document for active ranges. 
 
4. Comment 
Section 4.1, Classification of Spent Ammunition. This section does very little to expose the 
problems associated with the regulatory classification of spent ammunition. A major 
consideration that was not addressed in this section was that a state may consider a material, 
such as lead shot at an abandoned/closed shooting range and any soil contaminated by it, to be a 
solid waste because it has been abandoned or discarded (40 CFR 261.2). 
 
Response 
Out of necessity we have considered USEPA to be the baseline. Often the determination of 
“abandoned” is based on previous experience or case history such as those you have previously 
provided. See Section 4.2, paragraph 2. 
 
5. Comment 
Section 4.3, State Regulations & Guidance. The BMPs at active ranges may be different from 
those at closed ranges. In particular, the addition of lime to adjust the pH of the soil may be 
acceptable at an active range but not at a closed range since its effects are only temporary. 
 
Response 
Please see the response to Comment #3 (also see Section 3.3). 
 
6. Comment 
Section 4.2, Federal Regulations. The document states in Section 4.2 that lead shot at a shooting 
range meets the definition of a hazardous waste if it is abandoned (or determined to become 
abandoned). This position is contrary to the stated position of the United States Environmental 
Protection Agency (USEPA). Since at least 1988, USEPA has taken the position that the 
discharge of ammunition at shooting ranges does not constitute hazardous waste disposal. The 
shooting is not a discarding of the rounds. Rather, it is the normal and expected use for which the 
shells were manufactured and is not a hazardous or solid waste activity falling under RCRA. 
 
Response 
The activity itself is not considered a disposal activity, nor is the activity of shooting a hazardous 
waste management activity; however if through other regulatory processes or investigations it is 
determined that soils or other material at the surface contain lead in excess of TCLP 
requirements, then disposal of the contaminated material must be at a hazardous waste disposal 
facility. 
 
7. Comment  
Section 4.6, Live Rounds/UXO. The statements in the following paragraph cannot be supported 
by Illinois EPA: 
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…Under 40 CFR 261.23 (6), live rounds are considered characteristically reactive 
as they are capable of “detonation or explosive reaction if it is subjected to a 
strong initiating source, or heated under confinement”. Also, under 40 CFR 
261.23 (7), material is characteristically reactive if “readily capable of detonation 
or explosive decomposition or reaction at standard temperature and pressure.”… 

 
Small arms ammunition does not meet the regulatory definition of unexploded ordnance, or even 
ordnance and explosive waste. Additionally, small arms ammunition does not meet the definition 
of a characteristically hazardous waste (D003, 35 Illinois Administrative Code 721.123). In a 
November 30, 1984 USEPA memorandum (OSWER Directive Number 9443.10-84), Office of 
Solid Waste Director John H. Skinner stated that based on testing performed by both the 
Remington Arms Company and the U.S. Army, small-caliber ammunition, up to and including 
0.50 (ammunition for the .50 caliber Browning Machine Gun) is not reactive within the meaning 
of 40 CFR 261.23 (35 Illinois Administrative Code 721.123). Small arms ammunition is 
typically classified as ORM-D materials for shipping, not explosives.  
 
Traditionally, Illinois EPA has defined UXO as projectiles greater than one-half inch in 
diameter, with an explosive or incendiary charge of greater than one-quarter ounce (26 United 
States Code 5845(f)(1)(D)) fired into an impact range that did not function or function properly 
and completely (i.e., explode or burn) and unfired projectiles that have been discarded prior to 
being deactivated. This definition does not apply to known inert projectiles and other known 
inert items, such as small arms ammunition.  
 
Illinois EPA considers this UXO at a facility to meet the definition of a solid waste as identified 
at 35 Illinois Administrative Code (35 IAC) 721.102(a)(1) because they are discarded materials. 
The UXO became discarded material 1) when it was abandoned (i.e., the UXO has been 
abandoned in place when the impact range or target area was deactivated (i.e., closed or 
transferred) or due to a long, relatively undocumented history of a facility, and 2) when DoD 
makes the decision to discard/dispose of UXO by detonation or open burning (as identified at 35 
IAC 721.102(b)(1) and (2). It is the Illinois EPA’s position that UXO remediation efforts are 
best handled by the experts (i.e., the Department of Defense). 
 
Response 
We have removed the regulatory citations classifying live ammunition or UXO and replaced it 
with language that better represents our intent. Please refer to the new language in Section 4.6. 
 
8. Comment  
Section 4.7, Soil Recycling. The contaminated soil from a range may not be a “recyclable 
material.” 
 
Response 
There are specific guidelines a party must accommodate if they desire that contaminated soil be 
classified as a recyclable material [see 40 CFR 266.20 (b)].  
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9. Comment  
Section 4.8, Transporting or Relocating Range Soil for Reuse as a Backstop on Range Property. 
Until the USEPA publishes further regulations or interpretations on shooting ranges in the 
Federal Register, the decision of whether to require testing soil generated from the reclamation 
of lead shot for hazardous waste characteristics before reuse needs to be left up to the states. It 
will likely depend on whether the range is active or closed and if the state views the 
contaminated soil as a solid waste. The flow chart (Figure 1-1) should also be revised to reflect 
this important issue. 
 
Response 
Active ranges are a separate issue addressed by clear guidance from USEPA as referenced. It 
should be noted that the focus of this document is removal of contaminated soils at closed 
ranges. For closed ranges, states should always be consulted regarding their authorities and 
guidance. Within this, the states have the ability to be more stringent than USEPA within a 
delegated authorization. It is our team’s understanding that USEPA is in the process of seriously 
considering the on-site reuse of berm soils as construction material, and the ITRC Small Arms 
Firing Range Team supports this. However, it is our understanding that, even though there are 
individuals within USEPA and the states that support the reuse of berm material to construct 
berms off site, it is of serious concern and may not be supported agencywide. 
 
Our decision tree has been clarified regarding definition of construction material (i.e., intended 
for active ranges on site) in response to this comment. The decision tree supports what our team 
considers the baseline but does not intend to deplete states’ authority to be more stringent. 
 
10. Comment  
Section 4.8, Transporting or Relocating Range Soil for Reuse as a Backstop on Range Property. 
The statement that it is USEPA’s position that soil generated from the reclamation of lead shot is 
a “construction material” and can be used off site (without even testing to determine if it is a 
hazardous waste) needs to be followed up by referencing the specific document in which this 
position was published (e.g., the Federal Register). A policy memorandum, or general 
correspondence from USEPA on the issue may not be sufficient for a state to accept this 
position. 
 
Response 
Please see response to previous comment. 
 
11. Comment  
Section 4.8, Transporting or Relocating Range Soil for Reuse as a Backstop on Range Property. 
Taking contaminated soil off site to another facility may require the receiving site to be 
permitted to receive nonhazardous or hazardous waste. This may be the case even if the site is a 
range adjacent to the generating site and owned by the same person. 
 
Response 
Please see response to Comment #9. 
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Illinois Comments on Specific Sections 
 
12. Comment  
Figure 1-1, Flow Chart. The flow chart indicates that the first step in the process is to determine 
the postremediation land use and refers to Section 2.7.2 of the document. However, Section 2.7.2 
does not appear to include any discussion on determining whether the range will remain active or 
if it will be closed. This is an important distinction that should be addressed in the document. Is 
Section 2.7.2 the correct reference for this part of the flow chart? Finally, since this is the first 
step of the flow chart, it seems like it should be addressed before site characterization (Section 
2.0) in the document. 
 
Response 
The team determined that the term “active” indicated a range would remain a range and 
appropriate environmental management plans would be implemented according to USEPA’s 
BMP. Otherwise, land use would define exposure scenarios described (as an example) in Figure 
2.5 of the document. Section 2.7 describes the process of assessing the risk associated with a 
change in the land use at a site. 
 
13. Comment  
Section 4.2, Federal Regulations & Guidance. This section refers to the Military Munitions Rule 
(MMR). The ITRC guidance document should be revised to note that the MMR does not include 
shooting ranges that are closed or closing. Specifically, USEPA realized the regulatory 
requirements for closed ranges were different from those at active ones and addressed this point 
on pages 6631 and 6632 in the preamble to the MMR [FR Vol. 62, No. 29. February 12, 1997]. 
In fact, page 6631 states that USEPA did not generally intend to include range clearance 
activities at transferring or closed ranges within the scope of the MMR. Page 6632 goes on to 
state that used or fired munitions that are recovered and then treated on range at a closed or 
transferred range would be a solid waste potentially subject to RCRA Subtitle C regulations. It 
further states that this aspect of the rule (the MMR) is being postponed, along with the closed 
and transferred aspect discussed in Section H of the preamble, because these issues are being 
addressed under DoD’s range rule.  
 
Response 
The comment that the Military Munitions Rule does not apply to closed ranges is correct. The 
document is amended to clarify the relevance of the MMR to range remediation 
 
14. Comment  
Section 4.3, State Regulations & Guidance. This section focuses on the use of best management 
practices (BMPs) to control storm water from ranges. It needs to be revised to include a broader 
spectrum of issues that individual states may face during the remediation of a shooting range. 
 
Response 
The team agrees that during remediation of small arms firing ranges there may be a variety of 
issues encountered; however, we feel that the decision tree gives the general sequence of the 
major decisions, which should be made during the course of removing the hazard from the site. 
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The section you referenced is a description of a state’s baseline authority to control discharges 
from an operating site. 
 
15. Comment  
Section 4.8, Transporting or Relocating Range Soil for Reuse as a Backstop on Range Property. 
The first paragraph in this section states that soil generated from the reclamation of lead shot at a 
range that is closing may be placed back on the range (or elsewhere on the range property) 
without testing the soil for hazardous waste characteristics. It also states that this position is 
consistent with the MMR. This statement appears to be in conflict with the preamble of the 
MMR (62 FR 6631-6632) and USEPA’s Best Management Practices for Lead at Outdoor 
Shooting Ranges (EPA-920-B-01-011). 
 
Response 
It was not the intent of the team to imply that soils could be placed back on the closed range 
without proper testing. The guidance states “it may be possible and desirable to reuse soils from 
the backstop of a range that is being closed to construct a new berm or rebuild an existing berm 
located in another area of the range’s property”[emphasis added]. That is, soil would not be 
placed back on the closed range but rather reused on an active range on the same property or at 
the same facility. To clarify, the guidance will replace the term “range property” in the above 
sentence with “same property” or facility property. 
 
The team agrees that the statement, “This position is consistent with the Military Munitions 
Rule” is misleading. It was intended to draw a comparison between the allowed relocation of 
soils at active ranges, permitted under the MMR, with the reuse of soils from a former range at 
an active range. Because of the confusion created by this statement, however, it will be dropped 
from the document. 
 
16. Comment  
Section 5.4, Soil Stabilization. This section should be revised to include a discussion regarding 
the stabilization/solidification of contaminated soil with lime. Specifically, it is our 
understanding that treating contaminated range soils with lime is generally considered to be a 
temporary adjustment to the soil and should be done only at active ranges, not as part of a final 
remediation at a range that is going to be closed. 
 
Response 
Please review Section 3.3, Soil Stabilization, for the requirements to design and test the soil’s 
ability to be maintained and an applicable range of pH to prevent dissolution of lead from the 
soil.  
 
17. Comment  
Section 7.0, References. Does not include the USEPA guidance Best Management Practices for 
Lead at Outdoor Shooting Ranges, EPA-902-B-01-001, January 2001. If this guidance was used 
in the preparation of this ITRC document, it needs to be referenced in this section. If it was not 
used, ITRC should provide the reasoning for omitting it from consideration. 
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Response 
It has since been included. 
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New York 
 
18. Comment 
I [New York] have looked at the document, mostly the Executive Summary and Section 6 and 
have a few comments. The biggest one is that while some of this may be of value for commercial 
ranges, very little of this information would be of use to the hundreds of shooting club ranges 
that exist in New York and, I am sure, everywhere else. Lead at these ranges is an issue from 
time to time, but the sites generally don’t rise to a level of concern where they would trigger a 
remediation requirement. Further, many of these ranges have annual budgets of a few thousand 
dollars, and the idea that they would use any kind of treatment like soil washing is not well 
conceived. The material that is in Section 6, which I guess you are calling “issues” are mostly 
comments on different topics (e.g., current models use residential or industrial exposure criteria, 
but BRAC bases are recreational areas that don’t fit into either category). I think you should take 
a hard look and separate the issues from the commentary. 
 
Response 
You are correct in your assessment that this only applies to ranges under remediation. We 
intentionally excluded management of operating ranges from this document. 
 
I'll [New York] list a few specific comments. It is not a complete review, but these are a few 
things that jumped out: 
 
19. Comment  
Page 65, 1st bullet under “Technical Issues.” It is an incomplete sentence. What should be done 
with the more thorough understanding? 
 
Response 
The statement is misleading and has been deleted from the text.  
 
20. Comment  
Page 60, 1st bullet under “Soil Washing.” New York would have a regulatory impediment with 
the use of “on-site capability.” Except for screening, analysis would have to be done by a 
certified lab. 
 
Response 
We have added the following sentence to the end of the bullet. “Some states may require 
certified labs to be used for these tests.” 
 
21. Comment  
Section 6.6.1, Soil Washing. The last two bullets are identical.  
 
Response 
The 7th bullet has been deleted. 
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22. Comment  
Page 67, 3rd bullet. This bullet implies (as do several others) that the site is contaminated with 
more than just lead from a firing range. If this is the case, the document should not apply or at 
least should identify the complete remedy. 
 
Response 
This section has since been rewritten; however, as the document clearly describes, the focus is 
on lead in soils. We have identified other related contaminants in Table 1-1. This comment from 
a stakeholder expresses interest in PRPs’ paying attention to mixed contaminants resulting from 
multiple use of a site. Table 1-1 has been incorporated to document that fact; however, to 
effectively cover an issue without anticipating every scenario caused the team to focus on lead 
primarily (normally, the cleanup driver), again noting that other contaminants associated with 
ammunition and the activity of shooting should be recognized in the site investigation. 
 
23. Comment 
I can answer the question in your e-mail about how soil that has residual lead contamination 
should be used after remediation is complete. We would allow the soil to be used on the range 
for building a new berm (backstop) or another construction-type project. If the soil did not fail 
TCLP, we probably could issue a beneficial use determination (BUD) to allow it to be used to 
build a berm on another site, but it would have to go through the process contained in Part 360 of 
our regulations (6NYCRR360, available on our Web site) because otherwise it would be 
regulated as a solid waste. 
 
Response 
Thank you for the information. 
 
24. Comment 
The table of contents doesn’t indicate section numbers or list any tables, figures, or appendices. 
It’s difficult to get an overall picture of the contents. 
 
Response 
The automated table of contents and associated numbers will be in subsequent versions. 
 
25. Comment 
Reference to USEPA’s January 2001 BMPs for Lead appears in the Executive Summary and 
Introduction but doesn’t get listed in Reference section. Another reference to same document 
should be fixed (see page 48, third paragraph). 
 
Response 
Thank you for pointing out our omission. It has been added. 
 
26. Comment 
Format tables consistently. Sometimes title appears at top of the table, others at bottom. 
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Response 
Thank you for the excellent formatting suggestion. All figure descriptions have been moved to 
the bottom of each figure. 
 
27. Comment 
Consider providing hot links to go to reference documents. 
 
Response 
We will consider hot links. Please attend the upcoming Internet training on this document. It 
contains a links page providing these hotlinks where available. 
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Ohio 
 
28. Comment  
We agree with ITRC’s Small Arms Firing Range Team position concerning reusing the soil for a 
backstop (after the lead is reclaimed) at ranges that are either active or inactive. We define 
inactive ranges as those ranges not currently being used but planned for use in the future. We 
also agree with comments provided by the state of Florida, which state that reclaiming lead as 
part of routine range maintenance, and then reusing the soil on the same area of concern (AoC) 
(without testing) does not constitute a hazardous waste management activity.  
 
However, we do not agree with the ITRC Small Arms Firing Range Team’s position that lead-
contaminated backstop soil can be moved out of the contiguous AoC. We agree with Florida’s 
comments that this contaminated soil becomes “discarded material” within the meaning of 40 
CFR 261.2(a)(1), because it is “used in a manner constituting disposal” and it is “reclaimed.” 
Therefore, the removed backstop soil would be subject to hazardous waste management 
regulations, including the requirement to make a hazardous waste determination, manifesting, 
and land disposal restrictions that prohibit “placement” of hazardous waste on the ground unless 
it meets the appropriate treatment standards set forth in 40 CFR Part 268. In addition to 
regulatory prohibition against this activity, we also think that it is a bad management practice to 
move contaminated soil away from AoCs because of the potential for the contaminated material 
to be mismanaged. This concern becomes even greater if the soil is allowed to be moved to off-
property locations.  
 
We also feel that the ITRC Small Arms Firing Range Team should discuss that, if the range is 
closed and no longer used (either by the current owner or future owner), the site (including the 
soils) should be characterized and, if necessary, remediated to appropriate standards for the 
intended reuse of the site. Reclaiming the lead and replacing the soil without characterization 
should be an option for only those ranges that will continue to be used as a range (including 
inactive ranges) and should not be an option for closed ranges. 
 
Response 
During the comment period we have received a number of states and even USEPA expressing 
concern that off-site reuse is likely not a position USEPA will take. This being the case, along 
with the strong comments from states against this position, the team has reconsidered 
automatically supporting a position with opposition from several states. The team will continue 
to investigate the possibility of alternative language conveying the value of on-site and off-site 
berm reuse. Please see response to Comment #15. 
 
29. Comment  
In the document, it states that, due to DoD range management practices, some small arms ranges 
may be located in areas where unexploded ordnance and live rounds may be located. In Section 
4.6, it also goes on to state that addressing UXO as part of range management is not a problem, 
since soil washing would safely detonate this material. There are many different types and sizes 
of munitions that the military has used, depending on the range. We feel that though it may be 
safe to handle small rounds with soil washing, there are larger and more dangerous rounds where 
such practices would not be considered safe. Therefore, we feel that these ranges with potential 



 

H-13 

for UXO or live munitions should be deferred to an explosives and ordnance disposal expert to 
determine the safe method for clearing the range.  
 
In addition, at sites with UXO or partially detonated material, there is a high potential that these 
sites will be contaminated with explosives. The document needs to recognize this, since it 
currently states that explosives contamination is not expected at ranges due to the complete 
detonation during firing.  
 
Response 
We have added language in Section 4.6 as follows: “The intent of this section is to emphasize 
that while the focus of this document is dealing with small arms firing ranges, experience has 
shown that unexpected UXO is occasionally present even if there are no historic records 
indicating large arms use or storage at the site. If physical evidence or historical records indicate 
the presence of UXO, an appropriate response should be conducted by an explosives or 
munitions response specialist prior to conducting any required intrusive activities at a closed 
range. If UXO is present, a second sweep/clearance should be performed in the feed pile just 
prior to treatment. The process plant operators should also be trained in UXO recognition, with 
appropriate shutdown and notification procedures in place in the unlikely event UXO makes its 
way into the treatment plant.” 
 
30. Comment 
The document should devote as much emphasis on the characterization of the small arms firing 
range (SAFR) sites as it does to the various remedial technologies. Proper investigation and 
characterization of the SAFRs will lead to the proper selection and implementation of remedial 
technologies. 
 
Response 
The team believes that the aspects unique to characterizing small arms firing ranges have been 
included in this document. Characterization as a technique of its own has been repeatedly 
addressed. Please go to www.itrcweb.org, “Guidance Documents,” and click on “Accelerated 
Site Characterization.” ITRC also has a UXO Team addressing the much larger issue of UXO 
separately, and both documents will reference the other when completed. 
 
31. Comment  
The document seems to support the use of institutional controls (recreational use) as a means to 
vary from cleaning up the range to either residential or commercial/industrial standards (400 
ppm lead and 1000 ppm lead). Though cleanup standards for sites should be based on future use, 
there are other considerations (necessary funding for long-term monitoring and enforcement) 
that should be considered as part of this evaluation. If the range is small, it may actually be more 
cost- effective to remediate the site to more stringent standards than the use would require so that 
institutional controls would no longer be required. 
 
Response 
Conditions at the site and negotiations among the parties always play a role in the final decision. 
It is not the team’s standard to alter that. 
 

http://www.itrcweb.org
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32. Comment  
The entire document needs to be run through spell check as well as a grammar/punctuation 
check. 
 
Response 
This will be done and is occurring again during the preconcurrence review. We hope the 
misspelling and punctuation errors have not severely affected your review. 
 
33. Comment  
The risk assessment section recommends following Risk Assessment Guidance for Superfund 
(USEPA, 1989) and Ecological Risk Assessment Guidance for Superfund (ERAGS, 1997). This 
is standard USEPA guidance for conducting baseline risk assessment. The risk assessment 
discussion basically is a repetition of the USEPA guidance and process. The information 
provided in this guidance document would better serve the user by briefly summarizing the 
USEPA guidance and allowing the reader to refer to the USEPA guidance for more detailed 
discussion and focusing on specific details of the risk assessment that are common to small arms 
firing ranges. One common hurdle in the risk assessment process is obtaining consistency. 
Consistency is very important in the risk assessment process and allows a degree of 
comparability among sites and in risk management and remedial decision making. Utilizing a 
standardized process will promote consistency and accelerate the evaluation process. When 
assessing risk at small arms firing ranges and developing exposure pathways, many 
characteristics and receptor exposures will be similar, simply as a result of common land uses. 
On that note, we suggest developing a standard list of receptors and exposure assumptions that 
reflect RME exposures that are common and reasonable for decision-making purposes. In 
addition to defining a standard set of receptors, exposure assumptions, and exposure pathways, 
we recommend developing site-specific preliminary remediation goals (PRGs) based on the 
standard assumptions/receptors/exposure pathways determined to be common at small arms 
firing ranges. Another option is to specify an existing source of PRGs, such as the USEPA 
Region 9 PRGs, that is acceptable for screening purposes in the risk assessment. These factors 
are the practical considerations of the risk assessment, and nailing this detail down would 
facilitate the development of risk assessment on small arms firing ranges and promote 
consistency in the evaluations and remedial decision making.  
 
Response 
Your recommendations have been addressed in revising the document. 
 
34. Comment  
The information provided in this guidance document on ecological risk assessment is a repetition 
of the information already provided in the USEPA Ecological Risk Assessment for Superfund 
guidance document. Providing default exposure assumptions and generic receptors for the 
ecological risk assessment process would help promote consistency among sites. 
 
Response 
Ecological risk assessments are very site-specific, so it is impractical to provide default 
assumptions and generic receptors. Risk assessment references are provided in the appendix. 
Also please see the response in Comment #33. 
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35. Comment  
Section 1, Introduction. This guidance document over-generalizes the type of contamination that 
may be found on these types of sites and suggests limiting characterization primarily to lead, 
which is not acceptable. Some sites may have UXO issues to manage during the characterization 
and remediation of these sites, which should be noted in this guidance. The determination of the 
nature of contamination, in addition to the determination of the extent of contamination should 
be included in the bulleted items listed in this section. Nature of contamination should not be 
limited to only lead and should include all potential types of contaminants such as TAL metals, 
explosives, propellants, nitrocellulose, UXOs, and dioxin, if appropriate. Also, the bullets should 
mention that the BRA is designed to assist risk management and remedial decision making. This 
clarifies to the public how the information from this BRA is used in remedial investigations. In 
addition, a discussion should be added about the recent development of green ammunition, and 
whether or not this type of munitions would cause any contamination or differences in the range 
management practices described in this document.  
 
Response 
Please see Section 2.3, Rifle/Handgun Firing Range Layouts, for the team’s discussion of the 
issue of UXO. Also please note the reference to the ITRC Web site, taking the reader to the 
ITRC’s UXO Team Web page. 
 
The team noted the contaminants related to the ammunition used at small arms firing ranges as 
well as the material used in the activity of shooting. See Table 1-1. In studies to date, lead has 
been the primary driver (CoC). 
 
This document addresses remediation of ranges. ITRC is considering a team to research the issue 
of range management as a follow-up to this document in future years. Green ammunition would 
be a topic for discussion at that time. 
 
36. Comment  
Section 1.0 (page 1), Table 1-1. This table should be expanded to include lead as a potential 
contaminant that may be found at small arms firing ranges, or specify that this table solely lists 
co-contaminants of lead.   
 
Response 
Good point. It has been included. 
 
37. Comment  
Section 1.0, last paragraph (page 2). Why was the EP Toxicity Test used in 1995, given that 
TCLP testing was already in use? 
 
Response 
The following paragraph does not specify that the EP Toxicity Test was used rather then the 
accepted TCLP. In fact, Baer used the TCLP test: “The disk-like, flying targets used at shotgun 
ranges contain PAHs. However, Baer (1995) found that the targets did not exhibit the 
characteristics of toxicity as determined by an USEPA toxicity test even though they contained 
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high levels of PAHs. The state of Connecticut accepted these findings and treated the targets at 
the site as solid rather than hazardous wastes.”  
 
38. Comment  
Figure 1.1, Decision Tree. The first step in the process is to determine the postremediation land 
use. Given this, the Army and other services must become more proactive in working with 
regulators to determine future land use, writing Land Use controls into Records of 
Decision/Decision Documents, etc., otherwise the formulation of this guidance is essentially an 
exercise in futility. 
 
Response 
You are correct. 
 
39. Comment 
Appendix F, Section 2b, Components of a Baseline Risk Assessment, Exposure Assessment. It 
would be helpful to include a detailed discussion of the importance of determining current and 
future land use at the site, prior to developing exposure assumptions and the role that this 
information plays in the development of these exposure assumptions. It is equally important to 
discuss the importance of having a mechanism in place to ensure future use restrictions and 
institutional controls if the future use of the site is restricted. In the state of Ohio, we assess 
future risk as unrestricted (a.k.a. residential) exposure. In addition, it would be helpful to have a 
list of default receptors and exposure assumptions that are applicable to most small arms firing 
range sites. This would help standardize the assessments at these sites and instill consistency in 
the evaluation. 
 
Response 
Please our response to Comment #30. Your comments are very thoughtful and have application 
to every remediation effort, not only lead and related compounds at small arms firing ranges. 
 
40. Comment  
Appendix F, Section 2c, Components of a BRA, Toxicity Assessment. This section/discussion 
should provide a list of acceptable sources for obtaining information on toxicity for use in a 
BRA. Many sources of this information are available, and providing an acceptable list of sources 
helps standardize the process and promotes consistency. For instance, Ohio EPA recommends 
IRIS, HEAST, NCEA, etc. 
 
Response 
This level of detail should be dealt with on a site-specific basis. 
 
41. Comment  
Appendix F, Section 2d, Components of a BRA, Risk Characterization. This section should 
include a discussion of how to assess exposure to multiple contaminants via multiple routes and 
pathways. 
 
Response 
The procedure is included in Appendix F. 
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42. Comment  
Appendix F, Section 2e, Components of BRA, Lead. A lot of detail is provided for lead, and 
little information is discussed on other contaminants of potential concern (CoPCs), such as 
arsenic, copper, chromium, etc. This section should be expanded to include a brief discussion of 
each COPC. In addition, this guidance document should specify the USEPA goals of 400 ppm 
for residential/unrestricted exposure sites and 1000 ppm for industrial exposure sites. 
 
Response 
The team considered lead to be the driver in most risk assessments conducted at small arms 
firing ranges. Including multiple compounds or cumulative risk is a risk assessment issue 
applicable to every remediation activity regardless of the contaminant driver. See Section 2.7. 
The narrative is not simply discussing two exposure pathways—all options are discussed in the 
document in detail. 
 
43. Comment  
Section 2.5, Fate & Transport Considerations. The text should be revised to read: “....about lead 
dissolving into the surface or groundwater, entering the soils or being ingested by birds or other 
wildlife.” 
 
Response 
This section has been revised, and this sentence no longer appears in the text. 
 
44. Comment  
Section 2.6, Sample Collection & Analysis. The text in the first paragraph indicates that the site 
use and history will provide information regarding volumes and types of ammunition used and 
indicate the likely CoCs at the range. The readily obtained historical information is not always 
accurate and adequate. At this stage of the process, it would be inadvisable to prematurely limit 
the analytical testing suite. 
 
Response 
Review of the historical information is just a first step. Section 2.6 continues to suggest a 
walkover of the site to confirm what the site history might reveal and document addition 
indications of contamination distribution. This iterative and systematic process leads the 
investigation, rather than attempting to blanket the site with sample locations and analyzing the 
aliquots for a suite of parameters unrelated to the use of the site. 
 
45. Comment  
Section 2.6.2. The third bullet in this section indicates that background concentrations of CoCs 
should be determined. The determination of background is always a critical and much-debated 
issue. As such, there should be a statement in the text that regulatory acceptance/concurrence/ 
approval of how background is determined, how many samples are needed, what statistical tests 
are utilized, etc. is necessary. This point also goes back to general comment #3, which indicates 
that the characterization portion of this entire document is underdeveloped. 
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Response 
The determination of background is not an issue specific to small arms firing ranges nor to 
contaminants associated with ammunition and targets. It is a larger debate surrounding the 
acceptability of background sampling location, depth, analytical methods, natural occurring or 
anthropogenic, statistical analysis, and presentation of the data. We have included the 
configuration used to design a sampling program on the contaminated areas, including the depth 
interval in the shadow of the firing pattern. See Section 2.6.2. 
 
46. Comment  
Section 2.6.2.1, Use of Field Screening. The text should be revised (first sentence) to indicate 
that field screening using XRF may be one way to define boundaries of the area, etc. Given our 
experience at Ravenna Army Ammunition Plant, we have not had much good fortune in the use 
of XRF (both in-situ and ex-situ techniques). The position that we have taken with respect to the 
use of XRF at the RVAAP is that it is not accurate or reliable enough to guide field 
investigations or to conduct soil-removal activities. 
 
Response 
We have footnoted the fact that this method is sensitive to particle size and that the analysis 
should be confirmed with lab analysis. We have also replaced “can” with your suggested term 
“may.” 
 
47. Comment  
Section 2.6.3. With respect to the use of composite samples for metals analyses, we use a similar 
technique for explosives-contamination determination. However, it would need to be up to the 
appropriate regulatory agency to determine if composited results could be used for risk 
assessment purposes. 
 
Response 
Yes, it is always up to the state agency, if it has a procedure previously developed. This is not 
intended to circumvent existing procedures, only add to the tools available to users. 
 
48. Comment  
Section 2.7.4, Measuring Bioavailability for Determining Risk. Second paragraph implies that 
lead, arsenic, and copper are the only contaminants evaluated in the risk assessment. All 
contaminants of potential concern, where there is complete exposure pathways for a receptor and 
where those CoPCs exceed screening levels, must be evaluated in the risk assessment, and the 
focus should be broadened beyond lead, arsenic, or copper. 
 
Response 
We agree that bioavailability of all the compounds is of concern. All potential CoCs will be 
included in the discussion. 
 
49. Comment  
Sections 2.7.4, Measuring Bioavailability for Determining Risk. These sections provide a great 
amount of detail on the toxicity and bioavailability of lead and, to a much lesser extent, arsenic. 
This information is not necessary in this detail. From a risk assessor perspective, information 



 

H-19 

such as default assumptions for the percent uptake, BAF, and other input parameters for 
evaluating risks quantitatively in the risk assessment would be more useful information expected 
in a guidance document. This would also lead to consistency in the risk process. 
 
Response 
The bioavailability of lead is discussed as an example of the current state of the art for evaluating 
risk. This is appropriate since lead is the primary CoC at SAFRs. Additional discussion of 
effective soil-stabilization techniques with regard to bioavailability is presented in Section 3.3.3. 
 
50. Comment  
Section 2.7, Risk Assessment Variability. Ohio EPA has written draft guidance on ecological 
risk assessment that is soon to be released. This guidance is based on the state of Oregon’s 
ecological risk guidance. Ohio recommends that all sites first conduct a level 1 scoping 
assessment to determine if ecological receptors, habitat, land use, sensitive environments, 
important ecological resources are present at the site. This information will help determine if 
further eco assessment is necessary. For instance, if contamination is present but not any 
important ecological resources, receptors, or sensitive environments, then ecological exposure 
pathway is not completed and does not occur.  
 
Response 
The risk assessment section will be modified to add the suggestion that individual states may 
have guidance, which should be consulted prior to conducting a risk assessment 
 
51. Comment  
Section 2.7, Components of a Risk Assessment. The assessment of bioavailability should be part 
of the toxicity assessment. We suggest developing a standard list of receptors and exposure 
assumptions that reflect RME exposures that are common and reasonable for decision-making 
purposes. In addition to defining a standard set of receptors, exposure assumptions, and exposure 
pathways, we recommend developing site-specific preliminary remediation goals (PRGs) based 
on the standard assumptions/receptors/exposure pathways determined to be common at small 
arms firing ranges. Another option is to specify an existing source of PRGs, such as the 
USEPA’s Region 9 PRGs, that is acceptable for screening purposes in the risk assessment. This 
should be done for both the human health and ecological risk assessments.  
 
Response 
The risk assessment section (including bioavailability) will be edited to present only the relevant 
details and references. It is beyond the scope of this document to develop PRGs for SAFRs; 
however, reference to existing sources of PRGs, such as USEPA’s Region 3 RBC tables and 
Region 9 PRG tables, will be made. 
 
52. Comment  
Section 2.7.1, Contaminant Identification. Compounds such as nitrites and nitrates may be 
important to sample for and evaluate, especially in groundwater where blue baby syndrome can 
occur as a result of exposure. This may be an important consideration for sites where UXO or 
explosives are an issue. In addition, the document should specify that site-specific background 
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for inorganics be determined and used for screening, along with risk-based screening values for 
the selection of CoPCs. 
 
Response 
Please go to www.itrcweb.org and to the Guidance Document section. Locate the box labeled “In 
Situ Biodenitrification,” which contains a technology overview of in situ biodenitrification and 
an additional document, Systematic Approach to In Situ Bioremediation of Groundwater, 
including Decision Trees for Nitrates, Carbon Tetrachloride and Perchlorate, which addresses 
nitrate contamination, its sources, and additional health consequences of nitrate contamination 
other than blue baby syndrome. 
 
Additionally, UXO is included to raise awareness. This document focuses on small arms firing 
range issues. UXO is better addressed in the UXO section of the ITRC Guidance Document 
section at the Web location identified previously. 
 
53. Comment  
Section 2.7, Contaminant Identification. With respect to contaminant identification, the 
conclusion indicates that the analytical suite should be mainly focused on metal, particularly lead 
and copper. The analytical suite should not be prematurely limited based upon the potential for 
other CoCs such as PAHs, explosives, and propellants. 100% of the samples would not need to 
be analyzed for a full suite, but a certain percentage should be in order to ensure that the range is 
properly characterized. Analyzing the samples for TAL metals, instead of just lead and copper, 
would not substantially increase the price. Given the constituents listed in Table 1.1 in this 
document, then TAL analysis is warranted. In addition, since tin is not on the TAL list, it would 
need to be added as an analyte. 
 
Response 
The team recommended that a suite of parameters for characterizing a small arms firing range 
would include those in Table 1-1. PRPs and oversight agencies may require additional 
parameters according to their assumptions and knowledge of the site. 
 
54. Comment  
Appendix F, Section 3a, Application of the BRA Process to Small Arms Ranges, Contaminant 
Identification. The last sentence of the first paragraph states that the analytical suite can be 
focused on lead and copper. We disagree with this statement, as previously noted in [in 
Comment #53 above]. TAL metals should be analyzed for initially at sites, since other metals 
such as arsenic, copper, chromium, zinc, UXO, explosives, nitrocellulose, etc. may potentially be 
present at these sites. After the initial investigation and the initial analytical results are evaluated, 
further analytical testing may be focused on certain contaminants that exceed screening criteria.  
 
Response 
See response to Comment #53. We should also note that team members have never found 
evidence of chromium at a SAFR site. 
 

http://www.itrcweb.org


 

H-21 

55. Comment  
Appendix F, Section 3b, Application of the BRA Process to Small Arms Ranges, Exposure 
Assessment. Second paragraph states that site visitors are not allowed near the area where the 
backstop/berm is, thus eliminating exposure. Unless there is a mechanism to monitor and enforce 
this restriction, potential exposure could occur to site trespassers, site workers, maintenance 
workers, construction workers, and other users of the site. Therefore, the assumption that current 
use will not result in exposure must be substantiated and supported by specific details to 
demonstrate that this is true for all sites of this type. 
 
Response 
Our document states, “If the range is to continue to be used, metallic deposition in the 
backstop/berm area will continue. The only human receptors will be site workers, who are 
covered by the exposure standards of the Occupational Safety and Health Administration 
(OSHA). For safety, site visitors are not allowed near the backstop/berm area, thus eliminating 
their exposure. Ecological concerns are addressed by the nature of the range operation.” 
 
Trespassers are part of the undesirable behavior none of us can control or monitor. Site workers, 
maintenance workers, construction workers are covered under OSHA requirements as stated in 
the text, and on-site users are restricted to the shooting area.  
 
56. Comment  
Table in Section 3.1. The table should be revised to clearly indicate that the three metals listed 
are not the only RCRA TCLP requirements. 
 
Response 
The constituents listed are those related to the firing range activity. If for some reason other 
TCLP parameters and their concentration factors are considered present, they should be 
included. We focus on those parameters related to the firing range activity. Other parameters 
would be related to former use other than shooting ranges or off-site contamination. 
 
57. Comment  
Section 4.6, Small Arms Rounds. Wet screening and water-based density separation processes 
are referenced. These techniques should be described in more detail at some place in the 
guidance document. 
 
Response 
Please refer to Section 3.2, Soil Washing/Particle Separation. 
 
58. Comment  
Section 4.8, Transporting or Relocating Range Soil for Reuse as a Backstop on Range Property. 
This section is unacceptable. See general comment #1. In addition, this section completely 
contradicts the first paragraph in Section 5.0 on page 47. 
 
Response 
Please see our response to Comment #28. 
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59. Comment  
Section 5.1, second paragraph, page 47. This paragraph seems to support the use of compositing 
for treating metals-contaminated soil. Though explosives can be degraded by compositing, 
metals cannot be degraded by this method. Please clarify why this is proposed as a technology 
for metals-contaminated soil.  
 
Response 
Our intent in this section is to discuss compositing samples to obtain a representative 
concentration of contaminant in the material. 
 
60. Comment  
Section 5.4, page 53, the last paragraph. Additional text should be added to the guidance 
document that supports/substantiates the sampling frequency of 250 cu yd and 500 cu yd. 
 
Response 
The sampling frequency is based upon the daily throughput of the operation for current 
technologies. 
 
61. Comment  
Section 6.0 needs to be revised based upon general comment #28 and specific comment #58. 
 
Response 
We agree. See response to Comment #15. 
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Pennsylvania 
 
62. Comment  
There are many instances of incorrect punctuation as well as several typographical errors. 
Wording in a number of places is difficult to understand and could be modified to make the 
concepts more understandable. It is assumed that the document will be proofread several more 
times to catch these areas. 
 
Response 
Proofreading is taking place during the preconcurrence review. 
 
63. Comment  
Section 2.2, page 7 (at the top). Shouldn’t the word “parallel” be “perpendicular?” 
 
Response 
“Parallel” is used correctly. The firing line is perpendicular to the line of fire, and the targets are 
aligned perpendicular to the line of fire. 
 
64. Comment  
Section 2.4. The word “injected” should be “ingested.” 
 
Response 
This section has been revised, and the words “injected” (or “ingested”) no longer appear. 
 
65. Comment  
Section 6.6.1, Soil Washing. The 6th and 7th bullets under “Soil Washing” are identical. One 
should be deleted.  
 
Response 
The correction has been made. 
 
66. Comment  
Section 2.6.2.2, page 17. The last sentence of the third bulleted paragraph reads: “Soil-lead 
dissolution capacity may increase as a function of decreasing soil grain size due to the increase 
in particle surface exposed.” This seems misleading. It could be restated, “Soil-lead sorption 
capacity may increase as a function of decreasing soil grain size due to the increase in particle 
surface exposed.” This is simply because an increase in surface area provides more sorption 
sites. The sentence doesn’t seem to have any usefulness. 
 
Response 
You are correct. The statement has been removed, and the section rewritten. . 
 
67. Comment  
Section 4.8, Transporting Range Soil for Reuse as a Backstop on Range Property. The dilemma 
of using backstop soil from one site at another site is mentioned. The caveat or provision that 
individual states should be contacted for approval prior to such action seems sufficient. This 
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would allow such actions to be addressed on a case-by-case basis. Pennsylvania has been 
grappling with this concept (transporting contaminated soil from a remediation site to another 
location, the “Safe Fill Policy”) for several years. It has yet to be resolved. 
 
Response 
Thank you.  
 
68. Comment  
Decision Tree, page 4. Remediation in Pennsylvania is voluntary; however, if liability relief is 
being sought (i.e., if the site is to be deemed “officially” remediated), the remediation must 
follow what we will call the promulgated “cleanup standards.” (We have several cleanup 
standards.)  
 
Therefore, for two of the cleanup goals on the decision tree (Disposal and Soil Reuse), an 
additional green diamond (worded “Does total Pb meet cleanup level?”) would be necessary. For 
the Disposal goal, the “yes” arrow coming from the existing green diamond would go to one of 
these two green diamonds. An answer of “yes” to that question would allow the soil to remain on 
site. An answer of “no” would require off-site disposal.  
 
For the Soil Reuse goal, the arrow going from “Asphalt Emulsion Treatment” would go to the 
other of these two green diamonds. The Construction Material goal implies that liability would 
not be sought because the soil could remain on site as berm/backstop construction material. 
 
Response 
Does total lead meet cleanup level? – Disposal option. According to the referenced section, 
direct disposal is “Dig and Haul” (Section 3.1). If it met the cleanup standards, it would not have 
initially been excavated; therefore, the flow path applies only to the requirements for off-site 
disposal. 
 
Does lead meet cleanup standards? – Soil Reuse. We disagree because the remaining lead in the 
soils is stabilized and has demonstrated through the TCLP and SPLP tests that it will remain so. 
There is no longer any need to dispose of the material as a hazardous waste, and it cannot be 
used as construction material in a berm. It is a paving product. 
 
69. Comment  
Of course, if liability protection is not being sought, remediation may be conducted apart from 
the cleanup standards, and the state would neither approve nor disapprove. No action would be 
taken by the state unless harm to human health or the environment was occurring or was likely to 
occur. 
 
Response 
Thank you.  
 



 

H-25 

Florida 
 

70. Comment 
Section 6.0, Issues, Concerns, and Recommendations. I have very grave concerns about the 
following proposed language: 
 
“It is the ITRC Small Arms Team’s position that range soil from a former backstop may also be 
reused, following lead reclamation, for constructing or rebuilding a backstop at a location that is 
not on the range property. Reclaimers should apply standard BMPs, mentioned in USEPA’s 
BMP for Lead at Outdoor Shooting Ranges, to separate the lead from soil. Individual states may 
impose additional requirements for transportation, documentation, and approvals; however, state 
regulators should be consulted prior to transporting range soils to a property that is not the same 
as or adjacent to and under the same ownership as the property where the soils originated.”  
 
This language misrepresents or misunderstands the regulatory status of soil contaminated with 
lead shot under the federal Resource Conservation and Recovery Act (RCRA) and has serious 
implications for the hazardous waste management program adopted by the state of Florida to 
operate in lieu of RCRA. 
 
Lead shot falling to the ground at a shooting range as the result of ammunition discharge is not 
regulated as hazardous waste disposal. (See letter, Sylvia K. Lowrance, USEPA, to Jane Magee, 
state of Indiana, September 6, 1988.) 
 
When a backstop is in use, and lead is being reclaimed as part of standard or routine range 
maintenance, the recovered lead is considered “scrap metal” pursuant to 40 CFR 261.6(a)(3)(ii) 
and, therefore, excluded from most RCRA regulations. (See Memo, Jeff Hannapel, USEPA 
Office of Solid Waste, to Duncan Campbell, USEPA Region 5, March 13, 1997.) In addition, 
USEPA has made it clear that the range clearing principles of the Military Munitions Rule (40 
CFR Part 266, Subpart M) apply as well to nonmilitary ranges. (See letter, Elizabeth Cotsworth, 
USEPA, to John P. Cahill, state of New York, April 29, 1997.) Therefore, the collection of fired 
bullets, including those that contain lead, and replacing the soil or other material separated from 
the lead bullets is not a hazardous waste management activity. (See 62 Federal Register 6631, 
February 12, 1997.)  
 
Even if the backstop soil were considered to be toxic hazardous waste because it contains a lead 
concentration greater than 5 mg/l, the material could be properly managed within the “area of 
contamination” or “AoC,” defined as the contaminated area contiguous to the existing backstop, 
because “movement of media contaminated by hazardous wastes within an area of contamination 
does not typically trigger RCRA requirements.” (See letter, Michael Shapiro, USEPA, to 
Norman Nosenchuck, state of New York, March 25, 1996.)  
 
However, when lead-contaminated backstop soil is moved out of the contiguous AoC to build a 
backstop at another location, whether on site or off site, the contaminated soil becomes a 
“discarded material” within the meaning of 40 CFR 261.2(a)(1) because it is “used in a manner 
constituting disposal” and it is “reclaimed.” Therefore, the removed backstop soil would be 
subject to hazardous waste management regulations, including the requirement to make a 
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hazardous waste determination, manifesting, and land disposal restrictions that prohibit 
“placement” of hazardous waste on the ground unless it meets the appropriate treatment 
standards set forth in 40 CFR Part 268. (See EPA-902-B-01-001 Best Management Practices for 
Lead at Outdoor Shooting Ranges, USEPA Region 2, January 2001, pages 1–8; Best 
Management Practices for Environmental Stewardship of Florida Shooting Ranges, Florida 
Department of Environmental Protection, Hazardous Waste Compliance Assistance Program, 
June 2002, page 40.)  
 
Soil that exhibits the hazardous characteristic of toxicity for lead should not be moved off site to 
build a new backstop. This is a practice that RCRA was designed to prohibit, because the 
potential for environmental contamination is too great. 
 
In conclusion, I recommend that the Florida Department of Environmental Protection point out 
the legal infirmity of ITRC’s proposal. 
 
Response 
ITRC appreciates Florida’s full participation in the Small Arms Firing Range Team while 
researching, drafting, and reviewing this document. You have pointed out significant issues 
surrounding the reuse of soil and have contributed significantly to the rewording of the language 
in this document regarding on-site and off-site berm reuse. 
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Responses to U.S. Army Environmental Center Comments 
 
71. Comment 
The entire document should be revised to emphasize that it is only discussing closed ranges. 
Note that this is not the same as “closing” ranges. RCRA authorities are different for closed 
versus closing (i.e., still active) ranges. The entire document should be reviewed to delete 
“closing” range references and to appropriately insert references to “closed” ranges (or 
statements could later be read to apply to all ranges). For example, the first full paragraph on 
page 48 needs “on a closed range” inserted in both sentences or else the paragraph is inaccurate. 
Note that some of the statements pertaining to “closing” ranges are phrased as a “range that is 
being closed” and thus a search for the word “closing” will not catch them all.  
 
Response 
The title now includes the term “closed” and the paragraph you referenced has been changed as 
requested. The phrase “a range being closed” occurs in Section 5.0 and the Executive Summary. 
These references remain since they apply to closing as well as closed ranges. 
 
72. Comment  
The title of the document needs to include the fact that it relates to closed ranges. 
 
Response 
The change has been made. 
 
73. Comment  
Several portions of the document are confusing when discussing the RCRA status of soil. For 
example, soil does not have to be removed (i.e., dug up) just because it fails TCLP. Cleanup 
authorities require an unacceptable risk to human health or environment based on the future land 
use. Additionally, soil is not a RCRA waste. See for example Chemical Waste Management v. 
EPA, 869 F.2d 1526 (D.C. 1989). The contained-in policy, therefore, needs to be explained. 
 
Response 
See responses to the more specific comments below. 
 
74. Comment 
Executive Summary, 5th paragraph. Delete the first two sentences. (These sentences refer to best 
management practices, etc. that we may not agree with. Moreover, we may not agree with the 
statement that they allegedly will “prevent regulatory problems.” More fundamentally, though, 
these types of BMPs would apply, if at all, to active ranges, not the subject of this document.) 
 
Response 
The sentences you suggest be deleted do not allege (i.e., declare) that regulatory problems will 
be prevented. The statements are a positive reinforcement to steps that have been taken and 
continue to be taken to improve practices that have raised concerns. The sentences remain for 
that very reason. 
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75. Comment 
Executive Summary, 7th paragraph, second bullet. Add at the end of the 2nd sentence, “… if the 
soil is to be taken off site and the soil fails a RCRA characteristic.” 
 
Response 
The reference to RCRA is made in paragraphs immediately preceding the referenced paragraph, 
so the reader is quite certain of the regulatory environment we are speaking about. There seems 
to be little value providing this level of clarity in an executive summary. 
 
76. Comment 
Executive Summary, 7th paragraph, 2nd bullet, last sentence. Delete “regulators” and insert 
“regulations and regulatory agencies.” 
 
Response 
Thank you for that clarification. The change has been made. 
 
77. Comment 
Section 4.0. The references to “range operators” should be deleted as irrelevant to this 
document. Replace it with “owners/operators of closed ranges.” 
 
Response 
The changes have been made as requested. 
 
78. Comment  
Section 4.1, 1st paragraph. Delete the last sentence. 
 
Response 
The team agreed that these are the appropriate regulatory avenues to evaluate the environmental 
performance at operating ranges if the site is not listed on the National Priorities List under 
Superfund. We will insert the words, “If the site is not listed on the National Priorities List under 
Superfund…” to the beginning of the sentence. 
 
79. Comment 
Section 4.1, 2nd paragraph. Rephrase the third sentence to read, “Additionally, as outlined in the 
Federal Register (62 Federal Register 25998, May 12, 1997), processed scrap metal is exempted 
from RCRA regulation (i.e., is not a RCRA solid waste) when it is being recycled (40 CFR 
261.3(a)(13).  
 
Response 
The phrase has been changed; however, you err slightly on the CFR citation. We have confirmed 
that 40 CFR 261.4(a)(13) is correct. 
 
80. Comment 
Section 4.2. Delete this section in its entirety as it doesn’t pertain to “Federal Regulations and 
Guidance” for closed ranges. Instead, insert the following, “The management of wastes at closed 
military ranges may be shaped by USEPA’s Military Munitions Rule (MMR). The final MMR 
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did not address RCRA’s application at closed ranges. USEPA may address this issue through 
future regulations.” 
  
Response 
The section will be retained to inform the reader of the continually changing regulatory 
landscape for small arms firing ranges and the necessity to conduct the proper research and 
consult with the appropriate authorities for the most recent relevant regulations regarding range 
remediation. It lets the reader know that lead bullets are not considered hazardous waste upon 
deposition and, therefore, firing ranges are not hazardous waste landfills until the range has been 
“abandoned” (closed greater than 90 days). This understanding leads to greater flexibility while 
handling soils during remediation. 
 
81. Comment 
Section 4.3. The majority of this section deals with state laws and regulations that, if applicable 
at all, would be for an active range—again, this is irrelevant. This goes for the discussion of 
BMPs in the first part of the paragraph and bullets, the references to NPDES permitting in the 
second paragraph, and the discussion of permits for construction of new shooting ranges in the 
third paragraph. 
 
Response: 
We agree with your comment. However, we kept the section to make the reader aware of the 
wide degree of variation in regulations from state to state when it comes to managing lead-
contaminated soils before, during, and after remediation. 
 
82. Comment 
Section 4.4 does not appear to discuss Remedial Objectives. 
 
Response 
The title of the section has been changed to Remediation/Future Use Issues. 
 
83. Comment 
Section 4.4, 2nd sentence. I recommend replacing “fail the TCLP test” with “are present in 
amounts that pose a risk based on the current or reasonably anticipated future land use” and 
replacing “violations” with “exceedances.” 
 
Response 
These changes have been made. 
 
84. Comment 
Section 4.5, 1st paragraph, 1st sentence and 3rd paragraph, 1st sentence. Delete “firing range 
maintenance” as this phrase isn’t relevant to closed/closing ranges.  
 
Response 
Comment accepted; the word “maintenance” will be removed. 
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85. Comment 
Section 4.6, 1st & 2nd sentences. Rephrase as follows, “A potential hazard at Department of 
Defense small arms firing ranges are “live rounds,” referred to as unexploded ordnance or UXO, 
from nearby or previously conducted large arms range activities. Additionally, all small arms 
ranges may contain live small arms rounds. 
 
Response:  
The changed paragraph now reads: 
 

Live Rounds/UXO 
A potential hazard at Department of Defense small arms ranges are “live rounds,” 
referred to as unexploded ordnance or UXO, from nearby or previously conducted 
large arms range activities. Additionally, all small arms ranges may contain live 
small arms rounds. Quite often these items are overlooked in treatability testing or 
site characterization. Both are addressed in more detail below. 

 
86. Comment 
Section 4.6, 3rd paragraph. First sentence has a typo: change “he” to “the”, and replace the 
second use of “UXO” with “large arms.” Replace the rest of the paragraph with, “If physical 
evidence or historical records indicate the presence of UXO, an appropriate response should be 
conducted by an explosives or munitions response specialist prior to conducting any required 
intrusive activities at the closed range.” 
 
Response 
Changes made to the first sentence as requested. With regard to the balance of the paragraph, the 
rest of the comment will be used to replace the second sentence.  
 
The third and fourth sentences will remain unchanged, as the “hit” rate for UXO detection is 
typically expected to be 80% or better detection. With that in mind, it is imperative to have a 
second detection operation at the point of transfer to treatment operations, with the process 
operators trained in UXO detection in the unlikely event UXO turns up in the treatment plant.  
 
The paragraph now reads: 
 

The intent of this section to emphasize that while the focus of this document is 
dealing with small arms firing ranges, experience has shown that unexpected 
UXO is occasionally present, even if there are no historic records indicating 
large arms use or storage at the site. If physical evidence or historical records 
indicate the presence of UXO, an appropriate response should be conducted 
by an explosives or munitions response specialist prior to conducting any 
required intrusive activities at the closed range. If UXO is present, a second 
sweep/clearance should be performed in the feed pile just prior to treatment. 
The process plant operators should also be trained in UXO recognition, with 
appropriate shutdown and notification procedures in place in the unlikely 
event UXO makes its way into the treatment plant. 
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87. Comment 
Section 4.7, second to the last sentence. Please replace “permitted” with “allowed” to avoid 
confusion with the RCRA permitting process.  
 
Response 
Change completed. 
 
88. Comment 
Section 4.8, last sentence. Delete “performed as part of range closure” to avoid confusion with 
the RCRA closure process. 
 
Response 
The change has been made as requested. 
 
89. Comment 
Section 4.9 needs to be rewritten to accurately describe the “contained-in” policy. See 
redline/strikeout on attached page below. 
 
Response 
The redline/strikeout version you provided will be included, except the references to “live 
rounds” will be retained. Also, the last sentence of your correction will be inserted, but the word 
“not” will be removed so that it reads as follows, “It should be noted that individual states may 
not utilize the contained-in policy (and thus these soils would be regulated under RCRA) or may 
have additional, more stringent disposal requirements.” 
 
90. Comment 
Section 4.9, last sentence. I don’t think that state regulations can be less stringent than federal. 
 
Response 
Comment accepted. “Less stringent” will be removed. 
 
91. Comment 
Section 5.0, 1st sentence. Change “contaminated with” to “contains.” In the second sentence, 
delete “thus.” Just because soil exceeds a RCRA characteristic does NOT mean it has to be dug 
up and treated or removed. Again, a response is needed only if there is an unacceptable risk to 
human health or the environment. Delete the last sentence because it discusses active ranges. 
 
Response 
Comment accepted; the requested changes will be made. 
 
92. Comment 
Section 6.2. Replace “fail the TCLP test” with “are present in amounts that pose a risk based on 
the current or reasonably anticipated future land use” and replace “violations” with 
“exceedances.” 
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Response 
The change has been made as requested. 
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Small Arms Firing Range Team Contacts
 
 

 

Mark Begley 
Bureau of Waste Site Cleanup 
One Winter Street 
Boston, MA 02108 
P: 617-556-1071 
F: 617-292-5530 
mark.begley@state.ma.us 
 
Gary Beyer 
TNEC 
P.O. Box 13087 
Austin, TX 78711-3087 
P: 512-239-2361 
F: 512-239-2346 
gbeyer@tnrcc.state.tx.us 
 
Michael Burkett, Vice President 
Metals Treatment Technologies 
12441 West 49th Ave, Suite #3 
Wheat Ridge, Co 80126 
P: 303-456-6977 
F: 303-456-6998 
mburkett@metalstt.com 
 
Marshall Bracken Jr. 
Surbec-ART Environmental 
3200 Marshall Ave, Suite 200 
Norman, OK 73072 
P: 405-364-9726 
F: 405-366-1798 
jrinokia@aol.com 
 
John Buck 
US Army Environmental Center 
Building 4430 
Aberdeen Proving Ground, MD 21010 
P: 410-436-6869 
F: 410-436-6836 
John.buck@aec.apgea.army.mil  

Greg Butler 
BEM Systems 
1600 Genesee, Suite 610 
Kansas City, MO 64102 
P: 816-842-7440 
F: 816-842-7844 
gbutler@bemsys.com 
 
Robert Byrne, Wildlife Prog. Coordinator 
Wildlife Management Institute 
1101 14th Street, N.W. Suite 801 
Washington, D.C. 20005 
P: 202-371-1808 
F: 202-408-5059 
wmibb@aol.com 
 
Elizabeth Callahan 
MA Dept of Environmental Protection 
1 Winter Street 
Boston, MA 02108 
P: 978-661-7722 
F: 617-292-5850 
elizabeth.j.callahan@state.ma.us 
 
William Call 
PMK Group 
P: 732-751-0799 
bcall@pmkgroup.com 
 
John L. Cefaloni 
RangeSafe Technology Demonstration 
Initiative (RTDI) 
US Army AMSTA-AR-WEA 
Building 321 
Picatinny Arsenal, NJ 
P: 973-724-3295 
F: 973-724-3162 
C: 973-220-8192 
John.cefaloni@us.army.mil 
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James F. Crowley, P.E. 
RMT, Inc. 
744 Heartland Trail 
Madison, WI 53717 
P: 608-662-5322 
F: 608-831-3334 
jim.crowley@rmtinc.com 
 
Jim Dawson, Principal 
Concurrent Technologies Corporation 
999 18th St., Suite 1615 
Denver, Co 80202 
P: 303-297-0180 
F: 303-297-0188 
dawson@ctc.com 
 
Scott Edwards 
Senior Program Manager 
Metals Treatment Technologies 
7928 Bayberry Drive 
Alexandria, VA 22306 
P: 703-765-3510 
F: 703-660-9296 
sedwards@metalstt.com 
 
Stacey L. French, Environmental Engineer 
SC Dept of Health & Envir. 
2600 Bull Street 
Columbia, SC 29201 
P: 803-896-4255 
F: 803-896-4002 
frenchsl@columb34.dhec.state.sc.us 
 
Stephen C. Geiger 
The RETEC Group, Inc./ESTCP 
2111 Wilson Blvd., Suite 700 
Arlington, Va 22201 
P: 703-351-5086 
F: 703-351-9292 
sgeiger@retec.com  

Dib Goswami, Co-Team Leader 
Washington Dept of Ecology 
1315 4th Avenue 
Kennewick, WA 99337 
P: 509-736-3015 
F: 509-736-3030 
dgos461@ecy.wa.gov 
 
Ed Guster 
USEPA 
290 Broadway 22nd Floor 
DECA-RCB 
New York, NY 10007 
P: 212-637-4144 
F: 212-637-4949 
Guster.Edward@epa.gov 
 
Charles Harman 
AMEC Earth and Environmental, Inc. 
205 Division Ave., Suite 100 
Somerset, NJ 08873 
P: 732-302-9500 
F: 732-302-9504 
charles.Harman@amec.com 
 
John Harris 
Cal/EPA-DTSC 
8800 Cal Center Drive 
Sacramento, Ca 95826 
P: 916-255-3883 
F: 916-255-3734 
jharris3@dtsc.ca.gov 
 
Steve R. Hill  
Reg-Tech, Inc. 
2026 North Meyers Drive 
Pine, Idaho 83647 
P: 208-653-2512 
C: 208-250-4392 
F: 208-653-2511 
srhill1@mindspring.com 
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Keith Hoddinott, Senior Soil Scientist 
US Army Corps of Engineers 
3743 Ady Road 
Street, MD 21154 
P: 410-436-5209 
F: 410-436-8170 
Keith.hoddinott@apg.amedd.army.mil  
 
Terry Jennings 
Concurrent Technologies Corporation 
999 18th St, Suite 1615 
Denver, Co 80202 
P: 303-297-0180 
F: 303-297-0188 
jenningt@ctc.com 
 
Satish Kastury 
Florida Department of Environmental 
Protection 
Twin Towers Office, 2600 Blairstone Rd 
Tallahassee, FL 32399 
P: 850-921-9232 
F: 850-921-8018 
Satish.kastury@dep.state.fl.us  
 
Jeff Lockwood 
FL Dept of Environmental Protection 
2600 Blairstone Road, Room 438J 
MS 4535 
Tallahassee, FL 32301 
P: 850-488-3935 
F: 850-922-4939 
jeff.lockwood@dep.state.fl.us 
 
James Marsh 
RIO Technical Services 
4200 South Hulen, Suite 630 
Fort Worth, TX 76109 
P: 817-735-8264 
F: 817-735-8342 
Jim.marsh@riotechnical.com 

George Meyer 
USEPA 
290 Broadway 22nd Floor 
DECA-RCB 
New York, NY 10007 
P: 212-637-4144 
F: 212-637-4949 
meyer.george@epa.gov 
 
June Mirecki 
US Army Corps of Engineers 
P: 601-634-4003 
june.e.mirecki@erdc.usace.army.mil 
 
Robert T. Mueller, Co-Team Leader 
New Jersey DEP 
401 E. State Street 
P.O. Box 409 
Trenton, NJ 98625 
P: 609-984-3910 
F: 609-292-7340 
bmueller@dep.state.nj.us 
 
R. Richard Patterson, Director 
National Shooting Sport Foundation 
11 Mile Hill Road 
Newtown, CT 06470-2359 
P: 203-426-1320 
F: 203-426-1087 
rpatterson@nssf.org 
 
Ed Stevenson 
New Jersey Department of Environmental 
Protection 
401 East State Street 
PO Box 409 
Trenton, NJ 08625 
P: 609-633-1342 
F: 609-292-7340 
estevenson@dep.state.nj.us 
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Peter M. Strauss 
PM Strauss & Associates 
317 Rutledge Street 
San Francisco, CA 94110 
P: 415-647-4404 
F: 415-647-4404 
petestrauss1@attbi.com  
 
Mike Warminsky, Technical Director of 
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