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1.0 INTRODUCTION

Brown and Root Environmental (B&R Environmental) is submitting this Work Plan (WP) for the RCRA
Facility Investigation (RFI) and Corrective Measures Study (CMS) at the Naval Surface Warfare Center,
Dahigren Division Detachment, White Oak (NSWC-White Oak). It has been prepared under Contract
Task Order (CTO) 0298 for the Comprehensive Long-Term Environmental Action Navy (CLEAN),
Contract Number N62472-90-D-1298. On January 1, 1998, the assets of B&R Environmental were
acquired by Tetra Tech NUS (TtNUS). The CLEAN contract has recently been novated, but for clarity the

name, B&R Environmental, will remain in this document.

In conjunction with the Master WP for NSWC-White Oak (B&R Environmental, 1998), this site specific WP
will serve as a technical base that defines the nature of work associated with ali pre Record of Decision
(ROD) Documentation for seven sites at the Base. Specifically, this document will define procedures
required for data management, field work, and report preparation pertaining to the RFl. Additional
information regarding procedures, requirements, or protocols tied to the CMS are summarized accordingly
in relative sections of the document. This project is being conducted according to the Resource
Conservation and Recovery Act (RCRA) of 1976, as amended by the Hazardous and Solid Waste
Amendments of 1984.

1.1 FACILITY LOCATION AND SITE SUMMARIES

NSWC-White Oak is a former Navy owned and operated laboratory for Naval Surface Warfare research,
located approximately 5 miles north of Washington, D.C., off New Hampshire Avenue in Siiver Spring,
Maryland (see Figure 1-1). NSWC-White Oak covers approximately 712 acres and is located in both
Prince George’'s and Montgomery Counties. Approximately 662 acres were transferred to the General
Services Administration (GSA) in the fall of 1997. The remaining area in the southeastern portion of the
facility was transferred to the U.S. Army in February, 1998. Of this total area, approximately 617 acres, or
87 percent, is within Montgomery County. NSWC-White Oak is bordered by the Adelphi Laboratory
Center and the United States Naval Reserve (USNR) Training Center along with a2 mixture of residential,
park, industrial, and commercial properties. The facility lies in gently rolling terrain. Local drainage patters
are dominated by Paint Branch Creek and its tributaries.

The specific sites associated with this study are listed below with a brief summary of each. These sites
have been shown to pose a more imminent threat to human health and the environment than other sites
present at NSWC-White Oak. This RFI/CMS is the continuation of the original effort to remediate these

sites and mitigate risk. Other, less contaminated sites at NSWC-White Oak will be investigated during

0198803/P 1-1 CTO 0298
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future studies. Detailed information for each site is presented in Section 3.0. Figure 1-2 shows site

locations in relation to the Base boundaries, surface water bodies, and other landmarks. The facility

boundaries identified on Figures 1-1 and 1-2 are the boundaries that existed prior to the transfer of the

property to the Army.

Site 2 - Apple Orchard Landfill

The Apple Orchard Landfill is an abandoned landfill located on the south side of Perimeter Road in the
northwestern end of the NSWC-White Oak property. The landfill covers approximately 4.3 acres, the
majority of which consists of a topographic piateau adjacent to Perimeter Road. The Apple Orchard
Landfill was reportediy operated as an open disposal area and landfill from 1948 until 1982. In:
addition to domestic refuse, wastes reportedly disposed of consisted of oils containing polychlorinated
biphenyls (PCBs), solvents, paint residue, acids, and miscellaneous compounds. An estimated 500
gallons of PCB-contaminated oils were deposited at the site prior to 1970. It has been estimated that
the landfill contains 75,000 cubic yards of wasteffill.

Site 3 - Pistol Range Landfill

The Pistol Range Landfill is located directly north of Dahigren Road, north of the Monroe Loop. An
unnamed, southward flowing stream is located adjacent to the western edge of the site. The landfill is
approximately 1.1 acres in size. The Pistol Range Landfill was operated as a landfill from the late
1940s until the mid-1970s. Fill materials were pushed into a gully adjacent to the site that was formed
by a small perennial tributary to Paint Branch Creek. Wastes reportedly disposed in the landfill
include solid wastes, ordnance cases, solvents, oils possibly containing PCBs, sodium nitrate, and
miscellaneous metallic objects. An estimated 8,000 gallons of solvents and oils were reportedly

disposed of at the site during a 30 year period.
Site 4 - Chemical Burial Site

The Chemical Burial Site is located south of Perimeter Road and 400 yards northeast of Site 3 (Pistol
Range Landfill). The overall area of the site is approximately 1.1 acres. Four discrete locations within
the site were reportedly used from the mid-1950s until the early 1970s for disposal of waste chemicals
used onsite. Wastes reportedly disposed at this location included acids, explosive compounds,
kerosene, chlorinated solvents, and numerous, unidentified laboratory compounds. The total

estimated volume of chemicals disposed in the areas was estimated to be 400 cubic feet.
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e Site 7 - Ordnance Burn Area

The Ordnance Burn Area is located north of Dahigren Road and Buildings 501 and 508, approximately
300 yards southeast of Site 4 (Chemical Burial Area). The site was reportedly used for the thermal
destruction of waste ordnance compounds between 1948 and 1968. The site consists of a swale
approximately 250 feet long and 20 feet wide. The remainder of the area adjacent to the swale is
either cleared or covered by woodland or grass. Waste disposed at this site included various types of
explosives, primarily nitroaromatics and nitroaliphatics. It has been reported that approximately

33,000 pounds of explosives were burned at this site over a period of 20 years.
+ Site 8 - Abandoned Chemical Disposal Pit

The Abandoned Chemical Disposal Pit is located along the southern facility boundary, at the end of
Perimeter Road. The site has been described as a pit measuring 10 feet square by 12 feet deep.
Site 8 was used from 1951 until 1971 for disposal of miscellaneous waste chemicals from laboratories
located throughout NSWC-White Oak facility. Wastes disposed at this site included acids, mercury,
solvents, and numerous, unidentified waste chemicals. It has been estimated that approximately
180 pounds of mercury were disposed at this location. Buried waste materials were removed from

Site 8 during 1996 to address contaminant sources which may be impacting groundwater.
e Site 9 - Industrial Wastewater Disposal Area 300

The Industrial Wastewater Disposal Area 300 is located south of Dahigren Road along the
Montgomery/Prince George's Couﬁty line and extends southward to the facility boundary. A perennial
tributary of Paint Branch Creek is located west and south of the site and an intermittent tributary of the
Creek is located to the east. The Industrial Wastewater Disposal Area 300 consists of both leaching
wells and leach fields used from the early 1950s until the mid-1970s for dispersion of liquid wastes
into the subsurface. Wastewater disposed at the site contained TNT, RDX, and several other
explosive related compounds. It is estimated that at least 7,200 pounds of these wastewaters were
disposed at this site over a period of approximately 25 years. Two leaching wells were removed from

Site 9 during 1996 to address contaminant sources which may be impacting groundwater.

o Site 11 - Industrial Wastewater Disposal Area 100
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Industrial Wastewater Disposal Area 100 contains thirteen leaching wells in nine areas that were used
for wastewater disposal from laboratory activities. The wells are located in an area covering
approximately 16 acres. The wells are abandoned while the associated supply lines are believed to
be in place. The wells were used for liquid waste disposal into the subsurface until 1876. Original
construction consisted of an eight foot diameter brick or concrete well, approximately nine feet in
depth. Each well was accessible through a 24 inch diameter manhole cover. One supply line
transported wastewater to each well. Wastes that were disposed at Site 11 include metals, acids,
chlorinated and non-chlorinated solvents, alcohols, lead, and organic expiosive compounds. It has
been reported that an estimated 20,000 gallons of wastewater were disposed in these leaching wells.
Both listed and characteristic hazardous wastes are believed to have been disposed. Five leaching
wells were removed from Site 11 during 1996 to address contaminant sources which may be

impacting groundwater.

1.2 SCOPE AND OBJECTIVES

The overall goal of the environmenta! investigative work at NSWC-White Oak is to sufficiently determine
whether the facility and surrounding environmental media is protective of human health and the

environment. Initially, this is done through characterization.

The site characterization process is based on standard guidance for conducting an RFI, shown on
Figure 1-3. The process includes identification of Data Quality Objectives (DQO), development of an RFI

WP, performance of field work, data management, and completion of an RFi and other reports.

The DQO process involves an examination of the data requirements for completing a human health risk
assessment (HHRA), ecological risk assessment (ERA), and characterizing nature and extent of
contamination (NEC). For each DQO process, goals are established, potential remedies are outlined,
assumptions are made, the problems are defined, decisions are made, study boundaries are established,
and action items are addressed. A brief discussion of the DQO process and the specific DQOs developed
for the HHRA, ERA, and NEC are provided in Appendix A.

Based on the results of the DQO processes, an RFI WP is developed which defines the sampling
procedures to be used in the field, how the data will be evaluated, and how the data will be managed.
Upon completion of the RFI WP, the required field work shall commence. The field work will include
surface water and groundwater sampling, surface and subsurface soil sampling, sediment sampling, and

the collection of engineering data such as a topographic survey.
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After the field work is completed, the next task is data management which includes sample tracking,
sample analysis, data entry, data verification and validation, and data output. An RFI Report shall then be
prepared to provide the results of the field study, identify any site contaminants that exceed regulatory
standards, and define an unacceptable risk from a human health and ecological perspective. If the RFi
Report identifies an unacceptable risk, a CMS will be initiated to evaluate remedial alternatives (RA) for
those sites posing an unacceptable risk. The RAs will comply with applicable standards for human health

and the environment discussed in the Master WP (B&R Environmental, 1998).

Following release of the CMS, a Proposed Plan (PP) will be issued that outlines the aiternatives and
makes a recommendation. A public meeting shall be held to provide the community an opportunity to
learn more about the site and the proposed action and to provide input before the RA is finalized. After

evaluating public comments, a ROD will be issued that specifies the remedial action to be taken.

1.3 REGULATORY OBJECTIVES

Section 121(d) of CERCLA, as amended by the Superfund Amendments and Reauthorization Act (SARA),
required that Federal facility remedial actions be protective of human heaith and the environment and be

relevant and appropriate under the circumstances.

According to U.S. Environmental Protection Agency (USEPA) interim guidance on ARARs (USEPA,
1988a) and proposed revisions to the NCP (USEPA, 1988b) a requirement may be either "applicable" or
“relevant and appropriate” to a remedial action, but not both. These terms are defined in the CERCLA
Compliance With Other Laws Manual (USEPA, 1988c) as:

« Applicable requirements are cleanup standards, standards of control, and other substantive

environmental protection requirements, criteria, or limitations promulgated under Federal or State law
that specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or

other circumstance at the Superfund site.

« Relevant and appropriate requirements, like applicable requirements, are cleanup standards,

standards of control, or other substantive environmental protection requirements, criteria, or limitations
promulgated under Federal or state law. While not technically applicable to a hazardous substance,
pollutant or contaminant, remedial action, location, or other circumstance at a Superfund site, relevant
and appropriate requirements address problems or situations similar to those encountered at a

Superfund site so that their use is well-suited.
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ARARSs are requirements, criteria, or limitations promulgated under Federal or state law that address a
pollutant, action, location, or other circumstance at a site. USEPA guidance offers the following illustrative

categories of ARARs:

e Ambient or chemical-specific requirements - These set health- or risk-based concentration (RBC)

limits or ranges for specific substances in various environmental media (e.g., Maximum Contaminant
Levels [MCLs] for public drinking water, National Ambient Air Quality Standards [NAAQS] for air
quality). If a given chemical has more than one such requirement, the more stringent ARAR should be
complied with. Because relatively few chemicals are covered by such pre-established requirements,
USEPA's ARAR guidance stipulates that it may frequently be necessary to turn to chemical-specific
advisory levels, such as a carcinogenic potency factor or reference doses, to establish cleanup

standards.

e Performance, design, or other action-specific requirements -- These set controis or restrictions on

particular kinds of activities related to the management of hazardous substances (e.g., Clean Water
Act [CWA] pretreatment standards for discharges to publicly owned treatment works ‘[POTW],
Resource Conservation and Recovery Act [RCRA] standards for design and operation of hazardous

waste management facilities).
These requirements are not chemical-specific, but rather are specific to given remedial actions.
However, they may specify levels for residual or discharged chemical concentrations (or methods for

establishing those levels).

o Location requirements -- These set restrictions on activities, depending on characteristics of the site or

its immediate environs (e.g., Federal and State siting laws, 100-year floodplain ordinances).
Onsite CERCLA remedial actions are required to comply with the substantive aspects of ARARSs, not with
administrative aspects, such as obtaining onsite permits. The RFI/CMS, PP, ROD, and design documents

for a site should demonstrate full compliance with all substantive ARARSs.

1.3.1 Nature and Extent of Contamination

Contaminant concentrations in NSWC-White Oak surface water, sediment, and surface soil will be
compared to EPA Region Ili Biological Technical Assistance Group (BTAG) criteria as presented in Table
3-1 of the Master WP (B&R Environmental, 1998). Groundwater contaminant concentrations will be
compared to the Federal Ambient Water Quality Criteria (AWQC) aiso presented in Table 3-1 of the
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Master WP (B&R Environmental, 1998). If the screening criteria is not exceeded, then the limits of the
study area will not extend any further. However, if the criteria is exceeded, then the study area will be

expanded until the extent of contamination is fully delineated.

1.3.2 Human Health Risk Assessment

Residential USEPA Region Il RBCs (USEPA, 1998) and site-specific generic Soil Screening Levels (SSL)
(USEPA, 1996a) will be used as guidelines for comparison to contaminant concentrations in NSWC-White
Oak media. If the maximum detected concentrations of contaminants in the various media exceed their
respective screening levels, they will be retained as potential constituents of concern (PCOCs). A
prevalence of these PCOCs and a comparison to their background concentrations will also be considered
to determine if these contaminants should be evaluated in the HHRA. Risks associated with exposure to
these PCOCs will be evaluated in accordance with USEPA’s Risk Assessment Guidance for Superfund
(RAGS) (USEPA, 1989a) and associated supplemental guidance. USEPA's target risk range of 10 to
10® (depending on specific use scenarios) and a hazard index of one are used as benchmarks to

determine if risk management alternatives should be evaluated.

1.3.3 Ecological Risk Assessment

USEPA Region lll BTAG screening levels (USEPA, 1995a) will be used as guidelines for comparison to
contaminant concentrations in NSWC-White Oak surface water, sediment, and surface soil for the ERA.
Groundwater contaminant concentrations will be compared to AWQCs. If the maximum detected
concentrations of contaminants in these media exceed Region Il BTAG screening levels, they will be
retained as PCOCs. PCOCs will be included in foodchain models where their calculated intake doses for
representative ecological receptors will be compared to published toxicity data, including no-observed-
adverse-effects-levels (NOAELs) and lowest-observed-adverse-effects-level (LOAELs). Contaminants
whose doses exceed NOAELs using maximum input concentrations will be evaluated using risk
management considerations, including frequency of detection, number of exceedances, location of
exceedances, magnitude of exceedances, comparison to background, comparison to alternate guidelines,

and presumptive remedial alternatives.

1.3.4 Additional Requlatory Drivers

Several preliminary remedial actions have been identified for NSWC-White Oak. Certain ARARs may set
controls or restrictions on particular activities included in these remedial actions. The more relevant ones

under the current investigation include the following.
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Excavation/Offsite Disposal of Soils

e RCRA landfill standards (COMAR 26.13.05.14, Maryland Code 9-209 et seq.)

e Hazardous waste transport requirements (Maryland Code 7-253, and 49 CFR Part 107 and
§ 171.1-172.558)

e Soil, debris, and sludge deposit requirements

¢ RCRA manifest requirements (COMAR 26.13)

e CERCLA offsite policy

e Toxic Substances Control Act (TSCA) requirements for PCB disposal

e RCRA standards for tanks and/or containers (COMAR 26.13)

e Radiation protection criteria for cleanup of land and facilities contaminated with residual radioactive
materials; in development

¢ RCRA Land Disposal Restrictions (LDR) (40 CFR Part 268)

¢ Occupational Safety and Health Administration (OSHA) standards for remedial activities

e Maryland Regulations for the Control and Abatement of Air Pollution (COMAR 26.11)

e Maryland Solid Waste Management Regulations (COMAR 26.04.07)

¢ Maryland Sediment and Erosion Control Regulations (COMAR 26.17)

Incineration of Soils/Sediment

e RCRA LDRs (40 CFR Part 268)

¢« RCRA incinérator standards (COMAR 26.11.08, 26.13.05, and 26.13.07)

¢ RCRA landfill standards (disposal of ash)

e OSHA standards of remedial activities

s Maryiand Regulations for the Control and Abatement of Air Pollution (COMAR 26.11)

Capping of Soils

e RCRA closure/post closure standards for Treatment, Storage, and Disposal Facilities {TSDFs)
(COMAR 26.13.05)
+ RCRA groundwater monitoring (COMAR 26.13.05.06)

s OSHA standards of remedial activities

Excavation/Onsite Treatment of Soils and/or Sediment

e RCRA standards of containers/tanks (COMAR 26.13.05.10)
o OSHA standards for remedial activities
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RCRA landfill standards (for disposal of residues) (COMAR 26.13.05.14; Maryland Code 8-209 et
seq.)

RCRA LDRs (for disposal of residues) (40 CFR Part 268)

TSCA requirements for PCBs

Dredge and fill regulations

Radiation protection criteria for cleanup

Soil, debris, and sludge deposit requirements

Maryland Water Protection Permit Regulations (COMAR 26.08.04)

Maryland Regulations for the Control and Abatement of Air Pollution (COMAR 26.11)

Groundwater Collection and Treatment

RCRA standards for tanks (COMAR 26.13.05.10)

RCRA standards for disposal (treatment residue)

National Poliutant Discharge Elimination System (NPDES) discharge requirements (if discharged

directly)

Maryland General Discharge Permit Program discharge requirements (COMAR 26.08.04.08)

Pretreatment standards (if discharged to POTW)

OSHA standards of remedial activities

RCRA LDRs (treatment residue) (40 CFR Part 268)

Maryland Water Protection Permit Regulations (COMAR 26.08.04) (Note: Remedial actions need to

comply with only the substantive aspects of ARARs and not the administrative aspects. No actual

permits are required.)

In addition to the ARARs identified above, any activity associated with the selected remedial action that

constitutes land disturbance will be performed in accordance with the Maryland Stormwater Management

Regulations (COMAR 26.09.02). The local stormwater management and sediment erosion control

programs administered by the Prince George's County Department of Planning and Code Compliance

should also be consulted.

019803/P 1-16 CTO 0298



1.3.5 Waivers from ARARs

An ARAR may be waived under certain conditions, provided that human health and the environment are
protected. CERCLA Section 121 provides that a remedial action that does not attain a level of control at

least equivalent to an ARAR can still be selected if:

It is only part of a total remedial action that will attain such level or standard of control when

completed.

e Compliance with the ARAR at the given site will result in greater risk to human health and the

environment than alternative options.
« Compliance with such requirements is technically impracticable from an engineering perspective.

» The remedial action will attain a standard of performance equivalent to that required by the ARAR

through use of another method or approach.

e The ARAR in question is a state standard, and the state has not consistently applied (or demonstrated

the intention to consistently apply) the ARAR in similar circumstances at other sites.

e In meeting the ARAR, the selected remedial action will not provide a balance between the need for
protection of public health and welfare and the environment at the site and the availability of
Superfund monies to respond to other sites, "taking into consideration the relative immediacy of such
threats" (Public Law 99-499, Section 12(d)).

14 PROJECT ORGANIZATION

The project organization will conform with the layout illustrated in Figure 1-4. The Project Manager will be
Ronald Kotun and he will oversee all tasks from start to completion. Scott Nesbit acts as the Project
Coordinator for all work performed by B&R Environmental at NSWC-White Oak and he shall assist the
Project Manager on all technical issues. Paul Frank will provide project technical support to the Project
Coordinator as well as the HHRA, ERA, site characterization and field work, and data management.
Ronald Kotun will be responsible for completing the HHRA. The HHRA will consist of HHRA screening,
exposure assessment, toxicity assessment, uncertainty analysis, and human health risk characterization.
The ERA will be completed by Kent Cubbage and include ERA screening, exposure assessment, problem

formulation, measurement endpoints, study design, and risk characterization. Terry Rojahn will oversee
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the site characterization and field work. These tasks include all field sampling and coordinating with
technicians, CADD, and subcontractors such as the surveyor, laboratories, and drillers. Brian Lewis will
provide the lead on data management. These tasks include data validation, data delivery, data
compilation, Chain of Custody (COC) development, sample tracking, and Geographic information System
(GIS) updating.

1.5 PROJECT SCHEDULE

The proposed schedule for CTO 298 NSWC-White Oak is illustrated in Figure 1-5. The proposed
schedule is preliminary and subject to change. Based on the schedule, the investigation and
characterization of the seven sites at NSWC-White Oak began in November of 1997 with WP
development and will be completed in November of 1999. It should be noted that durations shown on this

schedule are working days.

Upon completion and approval of the WP, field work activities will commence and last for approximately
50 days. These activities include surface water/sediment sampling, surface/subsurface soil sampling,
monitoring well installation, groundwater sampling, water ievel measurements, azimuthal resistivity survey,
EM31 survey, and radiological sampling. Preparation of the RFI Report is anticipated to last
approximately five months. The CMS and PP will be completed concurrently with a proposed duration of

five months. The ROD is expected to be completed within six months following completion of the PP.

1.6 WORK PLAN REPORT ORGANIZATION

Section 1.0 of the Work Pian contains this brief introduction and a discussion of the project scope and
regulatory objectives. Section 2.0 presents information relating to the NSWC-White Oak facility setting
and physical characteristics. Section 3.0 provides detailed information for the seven sites to be
investigated under this RFl, including a summary of previous investigations and findings. Section 4.0
outlines the field investigation program. Section 5.0 presents the data management plan for this project.
Sections 6.0 and 7.0 present the procedures to be followed for the HHRA and ERA, respectively.
Section 8.0 outlines additional RFI/CMS objectives. The Master WP, Master Field Sampling Plan (FSP),
and Master Quality Assurance Project Plan (QAPP) developed for NSWC-White Oak will be utilized to the

maximum extent possible in the performance of this work (B&R Environmental, 1998).
In support of the information presented in this report, the following appendices are provided. Appendix A

provides a discussion of the DQO process and identifies the specific DQOs for the HHRA, ERA, and NEC.
Appendix B provides DQO statistics. Appendix C provides the Health and Safety Plan (HASP) for the
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Authorization to Proceed 11/3/97 11397 @ : : : : : : : : : : : : : : : : : : 5 : : : : : : : : :
RI/FS Work Plans 117397 9/8/98 -
Review Existing Data 1173/97 12/15/97
Prepare Draft Work Plan 117397 2/6/98
Submit Draft Work Plan 2/6/98 2/6/98
Govemnment Review 2/6/98 5/29/98
Prepare Response to Comments 7/13/98 7/31/98
Submit Response to Comments 7/31/98 7/31/98
Approval of Response to Comments 8/14/98 8/14/98
Prepare Final Work Plan 8/14/98 9/8/98
Submit Final Work Plan 9/8/98 9/8/98
Authorization to Proceed with Fieldwork 9/15/98 9/15/98
Fieldwork 9/16/98 2/2/99
Moaobilization 9/16/98 10/6/98
Soil Sampling 10/7/98 10/20/98
Well Instaliation 10/21/98 11/27/98
GW Sampling 11/30/98 12/28/98
SWi/Sediment Sampling 12/29/98 1/1/99
Ecological Sampling 1/4/99 1/5/99
Misc. Hydrogeology 1/6/99 1/21/89
Demobilization 1/22/99 | 2/2/99
Laboratory Analysis 1/4/99 2/23/99
Data Validation 2/24/99 4/13/99
Statistical Analysis 4/14/98 4/27/98
Prepare Draft RFI Report 4/28/99 8/3/99
Submit Draft RFl Report 8/3/99 8/3/99
Navy Review Draft RFi Report 8/4/99 ‘ 8/24/99
Prepare Pre-Final RFi Report 8/26/99 I 9/14/99
ubmit Pre-Final RFl Report 9/14/99 i 9/14/99
Government Review Pre-Final RF| Report 9/15/99 | 10/26/99
Project Manager: R. KOTUN Task Progress meeassssssssmms  Milestone ¢
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project. Appendices D through K provide data for studies associated with sites 2, 3, 4, 7, 8, 9, 11, and
background, respectively. Appendix L provides a preliminary Table of Contents for the RFI report.
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2.0 FACILITY SETTING AND PHYSICAL CHARACTERISTICS

21 BASE HISTORY

NSWC-White Oak was originally established in 1944 as the Naval Ordnance Laboratory (NOL), with a
mission to carry out research on military guns and explosives. Throughout the years, the mission was
expanded to include research involving torpedoes, mines, and projectiles. In September 1974, NOL
combined with fhe Naval Weapons Laboratory, Dahligren, Virginia, to become the Naval Surface Weapons
Center, which was renamed the Naval Surface Warfare Center, Dahigren Division, in 1988. Since that
time, it has functioned as the principal Navy Research, Development, Test, and Evaluation Center for
surface warfare weapon systems, ordnance technology, strategic systems, and underwater weapons

systems.

NSWC-White Oak was identified as a Base Realignment and Closure (BRAC) facility and was closed in
1997, with the property transferred to the General Services Administration (GSA) and to the U.S. Army.
GSA and the local redevelopment authority are currently investigating plans for the reuse and
development of the NSWC-White Oak property.

2.2 PREVIOUS ENVIRONMENTAL INVESTIGATIONS

Several investigations have been completed at NSWC-White Oak over the last 14 years. The work

related to previous studies and investigations is outlined below in chronological order.

2.2.1 Initial Assessment Study

Site investigation activities related to areas of potential environmental concern have been undertaken at
the facility since approximately 1983. Preliminary work included an Initial Assessment Study (IAS)
conducted by the Naval Energy and Environmental Support Activity (NEESA, 1984). Through the study,
14 Installation Restoration Program (IRP) sites at which hazardous materials were reportedly disposed or
spilled were investigated to determine if a potential threat to human health and the environment was
present and warranted any further examination. The study evaluated historic documentation and site
operational data in the development of a score (quantifiable ranking of site hazards) for each site. From

this study, the following seven sites were recommended for additional study:

Site 2 - Apply Orchard Landfill
Site 3 - Pistol Range Landfill
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Site 4 - Chemical Burial Site
Site 7 - Ordnance Burn Area

Site 8 - Abandoned Chemical Disposal Pit
Site 9 - Industrial Wastewater Disposal from "300" Area
Site 11 - Industrial Wastewater Disposal from "100" Area

2.2.2 Confirmation Study

The Confirmation Study, Verification Phase for the NSWC, White Oak was conducted in September 1985
by Malcolm-Pirnie {Malcolm-Pirnie, 1987). The study was conducted to confirm the findings of the IAS
and to obtain additional information in characterizing site hazards. The study involved the placement of 36
groundwater monitoring wells adjacent to sites being investigated (ranging in depth from 20 to 70 feet),
placement of 54 soil borings in areas of suspected soil contamination (ranging in depth from surface to
5 feet), a geophysical survey at Site 8 in an attempt to locate the former waste disposal area, and the
collection of soil, surface water, groundwater, and sediment samples to characterize site contaminants.
Site contamination was found in surface and subsurface soil, stream sediments, and groundwater. The

study concluded that sufficient contamination existed to warrant additional study.

2.2.3 RCRA Facility Assessment

In accordance with the Code of Maryland Regulations, COMAR Title 26, hazardous waste generators that
store hazardous waste for longer than 90 days are required to obtain a permit as a Treatment, Storage,
and Disposal Facility (TSDF). Additionally, under the provisions of the Hazardous and Solid Waste
Amendments (HSWA) to RCRA, TSDFs seeking final permits are required to initiate corrective actions for
releases of hazardous wastes or constituents from Solid Waste Management Units (SWMUs). NSWC-
White Oak operates under an interim status for onsite storage of hazardous waste. An application for a
final (Part B) permit was first submitted in 1985, with subsequent resubmissions and modifications. The

most recent permit application was submitted in 1992.

Following the submission of the revised RCRA Part B permit application in 1988, a RCRA Facility
Assessment (RFA) was conducted by a contractor for the USEPA in November 1990 (Kearney/Centaur
Division, 1990). The RFA identified 97 SWMUs and 19 Areas of Concern (AOCs) at NSWC-White Oak.
All 14 of the IRP sites identified in the IAS were also identified as SWMUs or AOCs. In the RFA report, 40
SWMUs were recommended for a RCRA Facility Investigation (RF1), which would assess the presence
and migration PCOCs. Fifteen SWMUs and AOCs were recommended for verification sampling, which
would provide information on whether the SWMUs or AOCs required no further action or an RFI. Eight

SWMUs and AOCs were recommended for integrity assessment with results of this assessment leading to
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a recommendation of no further action or an RFi. SWMUs 1 (IRP Site 2), 2 (IRP Site 3), 4 (IRP Site 4), 5
(IRP Site 8), 10 through 19 (IRP Site 11), 23 through 28 (IRP Site 9), and 31 (IRP Site 7) are being
investigated and, as necessary, remediated under the IRP. Of the SWMUs and AOCs not being

investigated under the IRP, the RFA indicated that the following would be of greatest concern:

e SWMU 3 (IRP Site 1) - Parking Lot Landfill

¢ SWMUs 8, 9, 20 through 22 (IRP Site 12), 29, 30, 35, and 45 - former leaching wells and drair fields
e SWMU 87 - scrap pile within 50 ft of Paint Branch Creek

* SWMUs 50, 51, and 76 - liquid storage with no secondary containment

e SWMUs 58, 72, and 76 - stained concrete or asphalt

In September 1992, Malcoim-Pirnie compieted an RFA review for the Navy, which evaluated the
applicability of the general recommendations of the RFA to the individuali SWMUs. Generally, for those
SWMUs which were being investigated under the IRP, it was concluded that the planned level of effort
was sufficient to address potential impacts from those SWMUs. It was also concluded that some level of
sampling would probably be required for most of the SWMUs and AOCs which were recommended for a

RFI or verification sampling.

Investigations at several of the SWMUs and AOCs have been initiated. The BRAC Cleanup Team (BCT)
is reviewing the SWMU and AOC list to assess the recommendations of the RFA. As indicated in a
memorandum from the USEPA dated 11 March 1996, corrective action for the non-regulated units is being
deferred to the BRAC program, which USEPA manages under CERCLA. Closure of RCRA-regulated
units will be accomplishéd under Maryland Department of the Environment (MDE) requirements. Further
investigation of these areas, and remediation as necessary, may be required in conjunction with the

transfer of the Base property.

224 Remedial Investigation/Feasibility Study

A RF| was conducted in two phases at the site between January 1989 and March 1992 (Malcolm-Pirnie,
1992). The RFI was conducted to further characterize hazards associated with the previously identified
sites and to aid in the development of remedial actions plans for each. The RF! involved the placement of
additional groundwater monitoring wells at all sites, collection of surface and subsurface soil, sediment,
surface water, and groundwater samples throughout the areas of investigation, collection of ecological
data at all sites, performance of ground penetrating radar surveys at Sites 4 and 8, completion of soil gas

surveys at Sites 2, 3, 9, and 11, and completion of siug tests and aquifer pumping tests at Site 11.
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The results of the RFI confirmed the presence of contamination at all sites. The analytical data was then
used in the calculation of risk, based on relevant groundwater use for all seven sites. The calculated risks
were determined to be high enough to support the development of a CMS for the sites as described

below.
A draft CMS was completed by Malcoim-Pirnie in March 1993 (Malcolm-Pirnie, 1993) and outlined the
proposed remedial strategies for the facility. The CMS evaiuated the previous site characterization data to

determine the most effective means to reduce environmental hazards at NSWC-White Oak.

2.25 Design Verification Study

The Design Verification Sampling and Analysis Plan (DVSAP) was submitted in January 1995 (B&R
Environmental, 1995a). B&R Environmental was retained by Engineering Field Activity Chesapeake
(EFACHES) to prepare remedial designs for Sites 2, 3, 4, 8, 9, and 11. After performing a review of
previous documentation, field visits, and discussions with personnel from NSWC-White Oak, EFACHES,
and the United States Geological Survey (USGS), B&R Environmental determined that while the available
data may have been sufficient for the purposes of the RFI/CMS, it was insufficient for design purposes for
several reasons. Of particular concern was the uncertainty that existed with respect to quantities requiring
remediation. It appeared that the extent of contamination was not completely characterized at some sites,
and the depth of contamination was not ascertained. It also appeared that inconsistencies existed in the
information prepared to date which would critically impact the costs of remedies, for example, the area
used for Site 2 - Apple Orchard Landfill. It was determined that these issues must be addressed to

facilitate the preparation of focused, cost-effective remedies. Accordingly, the DVSAP was developed.

Activities associated with the Design Verification Study included record reviews, terrain conductivity
surveys, test pit placement, and subsurface soil and sediment sampling. The results of the activities were
then used to develop remedial design plans for the six IRP sites. Two reports were issued addressing the
various findings of the study a final report for Sites 8, 9, and 11 (B&R Environmental, 1995a), and a draft
report for Sites 2, 3, 4, and 9 (B&R Environmental, 1895b).

2.2.6 Environmental Baseline Survey

The Defense Base Closure and Realignment Act of 1990 (BRAC Ii) directed the Secretary of Defense to
close or realign those installations recommended by the BRAC commission. The Community
Environmental Response Facilitation Act (CERFA) of 1992 directed Federal agencies with jurisdiction over
real property to terminate Federal government operations and to identify "uncontaminated" parcels of the
real property. In 1995, NSWC-White Oak was selected for closure on the BRAC IV list. A Phase |
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Environmental Baseline Survey (EBS) was conducted by EA Engineering Science and Technology (EA) to
assess the existing environmental information related to storage, release, treatment, or disposal of
hazardous substances or petroleum products and to document the environmental condition of the
property. The EBS also addressed actions required prior o property transfer to ensure compliance with
requirements of CERCLA 120(h), applicable State and real estate laws, compliance programs, and the
Department of Defense (DOD) policy Environmental Requirements for Federal Agency-to-Agency
Property Transfer at BRAC Installations (DOD, 1995). The EBS was finalized and submitied in April 1996
(EA, 1996).

As per the EBS requirements, a search was conducted in order to procure one aerial photograph of the
Base and vicinity per 10 year interval. The aerial photographs were purchased from Air Photographics,
the U.S. Department of Agriculture (USDA), and the National Archives. Aerial photographs with the
following dates were reviewed during the completion of EBS:

¢ 19 January 1993
¢ September 1987

» May 1986

e 1 September 1970
e 10 October 1963

e July 1957

e 31 May 1937

The aerial photographic review was conducted by EA project staff familiar with aerial photographic
interpretation. NSWC-White Oak and properties surrounding the Base were analyzed. The conditions
observed in each photograph, including property boundaries, roads, the presence of commercial and
residential adjacent properties, and undeveloped land, were noted in each photograph. Environmental
conditions such as the presence of landfills, dumps, or large areas of undeveloped, cleared land were aiso
noted and included in the EBS report.

227 Source Removal Action - Sites 8, 9, and 11

Source removal activities were completed at Sites 8, 9, and 11 during 1996 to address contaminant
sources which may be impacting groundwater resources at NSWC-White Oak. The activities inciuded the
excavation and offsite disposal of waste and contaminated media from these sites in conjunction with the
findings of the Design Verification Study. The activities included the removal of buried waste materials

from Site 8, the removal of two leaching wells from Site 9, and the removal of five leaching wells from
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Site 11. Subsurface soil sampling was performed following the completion of waste removal activities in

an attempt to verify the removal of contaminated soil.

2.2.8 Groundwater and Background Investigation

A facility-wide groundwater investigation was competed in the spring/summer of 1997. The investigation
included the sampling of all existing groundwater monitoring wells and piezometers, and the installation
and sampling of new temporary and permanent groundwater monitoring wells in areas proposed for reuse.
The groundwater quality was similar to that found during previous studies. An investigation to
characterize background soil, sediment, groundwater, and surface water quality was performed in the fall
of 1997. A final report is being developed and will be used in the future to evaluate data generated during

environmental investigations at NSWC-White Oak.

2.29 BRAC Cleanup Plan

The BRAC Cleanup Plan (BCP) was finalized in May 1997 (EFACHES, 1997). It contains the status,
management plan, response strategy, and action items related to ongoing environmental restoration and
compliance programs at NSWC-White Oak. The scope of the BCP considers BRAC policy, National
Environmental Policy Act (NEPA), CERCLA; Comprehensive Environmental Response Facilitation Act
(CERFA), RCRA, and other applicable environmental laws.

2.2.10 Natural Resources Plan

A Natural Resources Management Plan (NRMP) was prepared for NSWC-White Oak to plan, record, and
assist in the management and conservation of natural resources in an integrated manner within he
framework of the mission of the facility (EFACHES, 1995).

The plan was prepared in September 1895 and is a ten-year planning document addressing the following

programs:

+ Land Management

s Forest Management

+ Wildiife and Fisheries Management
e Cultural and Historical Management

e OQutdoor Recreation Management
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2211 Wetlands and Sensitive Habitats

Wetland mapping was compiled by the University of Maryland College Park Coastal Research Lab as part
of the National Wetlands Inventory. A National Wetlands Inventory map of NSWC-White Oak is included
in the NRMP. The NRMP recommends that environmental personnel work closely with natural resources

personnel when determining cleanup options at IRP sites.

No comprehensive survey for endangered animal species has been conducted at NSWC-White Oak,
although no endangered species are known to exist at the facility. However, although with available
habitat decreasing in the residential communities surrounding the facility, animal species are adapting to
the habitats available at NSWC-White Oak. Wildiife found at the facility include frogs, toads, salarnanders,
a variety of songbirds, shrews, mice, voles, foxes, raccoons, skunks, deer, snakes, turtles, ocpossum,

rabbits, squirrels, and weasels.

Although there are no known threatened or endangered species at the facility, there is a nesting program
for the Eastern Bluebird, which was once a threatened species. The program consists of placing nesting
boxes, and tracking data on eggs and hatchlings. An average of 70 percent of the boxes are utilized by
the birds each year.

in conjunction with the ecological risk assessments planned for the IRP, a habitat evaluation will be
conducted at NSWC-White Oak.

During 1995, in conjunction with the Design Verification Study, a wetlands delineation and forest stand
inventory were conducted for Sites 2, 3, 4, 7, 8, 9, and 11. The delineation was performed in accordance
with the delineation criteria in the 1987 U.S. Army Corps of Engineers (USCOE) Wetlands Delineation

Manual (USCOE, 1987). Wetland areas were identified within or adjacent to five of the seven IRP sites

investigated.
2.3 GENERAL BASE PHYSICAL CHARACTERISTICS
2.31 Physiography

NSWC-White Oak is located approximately four miles northeast of Washington, D.C. on the boundary
between the Piedmont and Coastal Plain physiographic provinces. The facility lies in gently rolling terrain.
The topographic expression of the area represents the result of a deeply incised, dendritic stream channel

pattern. Local drainage patterns are dominated by Paint Branch Creek and its tributaries.
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The highest elevation on the site is approximately 398 feet above mean sea level. The lowest elevation is
roughly 145 feet above mean low water. The terrain of the western portion of the Base slopes generally
eastward toward Paint Branch Creek with about 3.5 percent grade. Similar grades are encountered in the
eastern portion of the facility, but slopes are more generally southward or are locally influenced by
proximity to Paint Branch Creek and its tributary drainages. Near stream channels, the ground slopes

increase to as much as 65 percent.

2.3.2 Climate

Summers at NSWC-White Oak are warm and. humid, and winters are mild. Seasonal temperature
variation is about 43°F. The warmest weather occurs in July, with daily temperatures ranging from 69°F to
88°F. The coldest weather occurs in late January and early February, with daily temperatures ranging
from 28°F to 44°F. The average annual precipitation is approximately 44 inches. Seasonal variation in
precipitation is not pronounced, gradually fluctuating between a typical minimum of 3 inches in February to
a typical maximum of 5 inches in August. Snowfall accumulations of more than 10 inches are rare, with

the greatest snowfalls occurring in January and February.
The mean annual wind speed varies between eight miles per hour in August and 11 miles per hour in
March. The prevailing direction is from the south most of the year, except for northwesterly winds that

occur during December, January, and March.

2.3.3 Surface Water Hydrology

NSWC-White Oak lies entirely within the drainage basin of Paint Branch, a 12 mile iong tributary to the
Northeast Branch of the Anacostia River. Like other streams in the region, Paint Branch is a gaining
stream, as it is perennially supported by shallow ground water discharge from small springs and seeps
along its length. Another perennial stream; West Farm Branch, flows through the eastern portion of the
property. It originates approximately one mile to the north and joins Paint Branch just south of the

property line.
In addition to perennial streams, the facility is traversed by eight intermittent streams, all of which

discharge to Paint Branch either on or nearby the property or nearby. Several of these streams are very
small and are not identified on USGS topographic maps.
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234 Geology

NSWC-White Oak lies along the boundary between the Piedmont and Coastal Plain physiographic
provinces. The boundary, known as the Fall Line, represents the contact between older Piedmont Plateau
rocks to the west and the younger Atiantic Coastal Plain sedimentary units to the east. In the White Oak
area the Fall Line extends from the southwest to the northeast and roughly parallels the Montgomery-
Prince George’s County line boundary. The topography of both provinces in the White Oak area is
characterized by rolling hills with steeply eroded stream valleys.

Underlying NSWC-White Oak, unconsolidated sedimentary units of the Coastal Plain Province overlie
fractured metamorphic and igneous rocks of the Piedmont Province. The Coastal Plain sediments
include, in ascending order, the Potomac Group, the Upland Sand and Gravel, and undifferentiated
Quaternary alluvial deposits. The Potomac Group is of Cretaceous age and consists of a sand, gravel,
and silt unit and a clay unit. The Upland Sand and Gravel is of Tertiary age and consists of sand, gravel,
and silt with clay lenses. The Coastal Plain sediments are less than a few tens of feet thick at the facility.

Table 2-1 provides a list of generalized lithology from the Quarternary to Paleozoic periods.

The Piedmont bedrock extending below the Coastal Plain sediments consists of the Wissahickon
Formation, a diamictite gneiss of iate Precambrian age. The upper 50 to 70 feet of the Wissahickon
Formation has weathered to an unconsolidated saprolite. The saprolite is a clayey material retaining the
parent material structure. The Wissahickon Formation accounts for approximately 50 percent of the
surficial geology at NSWC-White Oak. Bedrock outcrops of the Wissahickon gneiss occur along the Paint
Branch Creek and another unnamed tributary in the central portion of the facility, due to the erosion of

overlying sediments. The surficial geology of NSWC-White Oak is illustrated in Figure 2-1.

2.3.5 Soils

The facility soils, with the exception of stream-bed soils, tend to be moderately to excessively well drained
and moderately to severely eroded. The soils generally fall within one of two major associations present
in the vicinity; the Gleneig-Manor-Chester (GMC) Association and the Chillium-Beltsville-Croom (CBC)
Association. The GMC Association is developed in materials weathered from Piedmont metamorphic
rocks while the CBC Association is derived from Coastal Plain materials. Soils at the facility tend to be
moderately acidic with a pH range ranging from 4 to 6 Standard Units (SUs) (USNOL, 1920). This may be
due to the presence of hydroxy!, humic, and fulvic acids derived from the decay of organic matter.
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TABLE 2-1

GENERALIZED LITHOLOGIC AND HYDROGEOLOGIC UNITS
NSWC-WHITE OAK, SILVER SPRING, MARYLAND

PAGE 1 OF 2

Period

Unit Name
(Symbol)

Description

QUATERNARY
Q)

Alluvium (QAL)

"UNCONFORMITY.

Occurs as a thin cover Similér t C' SC-GC

Deposits (Qtu)

Occurs along drainages. Material derived from surrounding rocks.
Maximum thickness of 30 ft., average 10 ft. Quartz sand, well-
sorted; micaceous, sticky, quartz and mica schist fragments and
masses to several tons. USCS: SC-GC

SRR

[ oo i e i L
Caps hills in eastern part of quadrangle. Maximum thickness 30
ft. May be reworked gravels from the underlying Potomac Group.
Predominantly sand, with some gravel and clay. Sand, fine to
coarse, crossbedded, light-brown, contains quartz, quartzite,
sandstone fragments or iron-cemented sand, and widely scattered
schist pebbles. Clay, white, in thin beds and lenses. USCS: GM

TERTIARY
(™)

CRETACEOUS
(K)

Potomac Group

Upland Sand and
Gravel (Tug)

=OF

Two
components:

(Kpc) Clay
Facies

(Kps) Sand
Facies

Formed as alluvial fans. Maximum thickness 60 ft. Possibly
equivalent to Brandywine Formation of Pliocene(?) age. Gravel,
sand, silt, and clay. Gravel consists of rounded to subanguiar
white and pink quartz; white quartzite and quartzite conglomerate;
fine-grained sandstone; rare chert pebbles. Maximum size of
boulders is 1.5 ft. in diameter. Sand is subangular fine to medium
fine quartz; contains mica flakes. Clay as beds and lenses:
kaolinite 40-60%, illite 30-60%, montmorillinite 5-10%. Locally
feldspar present in clay; some clay rich in organic matter. USCS:
GM-GC, SW

(Upper Potomac Group, Kpc, Clay Facies) Approximately 250 ft.
thick. Clay, silt, sand, and gravel: Silty and sandy clay, stiff, hard,
brick red, becoming drab near surface; kaolinite, 75-90%,
remainder illite. Sand as extensive thin beds less than 5 ft. thick
scattered through the formation. Lenses of black lignitic clay
containing wood fragments, spores, leaf impressions, some pyrite
crystals and sulfur bloom; iron as limonite and siderite; lignitic
lenses are no more than 7 ft. thick, and 100 ft. long, and are
scattered throughout the formation. Incipient east-trending joints
in clay approximately 2 ft. apart (Withington, 1964). USCS:
ML-CL

(Lower Potomac Group, Kps, Sand Facies) Maximum thickness
180 ft.; pinches out near Montgomery-Prince George's County
line. Deposited unconformably on the metamorphic rocks by a
south-flowing river system. Gravel, sand, silt, and clay; Gravel
contains quartz and quartzite, as much as 10 ft. thick found at top
of the formation. Sand, medium-fine to coarse, generally well
sorted, light-brown; locally purple. USCS: GM, SM
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TABLE 21

GENERALIZED LITHOLOGIC AND HYDROGEOLOGIC UNITS
NSWC-WHITE OAK, SILVER SPRING, MARYLAND

PAGE 2 OF 2
Period Unit Name Description
(Symbol)
INCONFORI . .
Diabase Dikes A single dike approximately 10 ft. thick is in the northern pa
the Beltsville Quadrangle.
TRIASSIC
(TRD) e e e .
Quartz Veins (Q) | Approximately 20 ft. thick. White to clear, massive to shattered.
Pegmatite Dikes as thick as 20 ft., in western part of Beltsville quadrangle.
Masses or Dikes | Coarse-grained quartz, feldspar, and mica. Maximum crystal size
(P) 7 in., scattered mica books as much as 4 in. in diameter.
WISSAHICKON Mica gneiss (Wd) metamorphosed from sedimentary rock.
FORMATION Contains subrounded quartz and rounded schist pebbles.
Weathers to saprolite (Wds), a porous, spongy red-brown material
PRECAMBRIAN | niamictite Gneiss | that retains the structure of the original rock; grades upward to
AND/OR Facies: sticky, micaceous clay. Saprolite averages 15 ft. thick below
PALEOZOIC Gneiss (Wd) and Coastal Plain sediments, but may be as much as 100 ft. thick on
(Ew) Saprolite on uplands. Clay, gray, montmorillonite - red-brown above water
Gneiss (Wds) table; some montmorillinite altering to kaolinite in oxidizing
environment. Some saprolite and mixed layer clays. USCS: GM,
SC, ML-CL, MH
Pelitic Schist Quartz-mica schist (Wp), interbedded with metagraywacke and
Facies: gneiss. Weathering features similar to those of gneiss. Saprolite
Schist (Wp) and may be as thick as 150 ft. on interstream uplands. USCS:
Saprolite on ML-CL, MH, SC, GM
Schist (Wps)
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2.3.6 Hydrogeology

Groundwater occurs in both unconfined and confined conditions under the facility. Based on the initial
work by Malcolm-Pirnie (Malcolm-Pirnie, 1992), the groundwater at NSWC-White Oak occurs within both
the Coastal Plain units and the Piedmont bedrock. Within the Coastal Plain units topography influences
groundwater flow, which is from upland areas to lower elevations, discharging to streams or other surface
water bodies. Generally, groundwater is unconfined within the Coastal Plain units or, in the northeastern
part of the facility, may be perched by clay lenses. Within the Piedmont bedrock, fracturing controls
groundwater flow. The saprolite acts as an aquifer or aquitard depending on the degree of remnant
fracturing of the parent material. Groundwater is unconfined in the shallow bedrock if the saprolite exhibits
remnant fracturing and confined if the saprolite does not exhibit remnant fracturing. Groundwater flow
occurs under confined conditions at most sites. The Coastal Plain units and the shallow Piedmont
bedrock may be hydraulically connected. Monitoring well locations at NSWC-White Oak are shown in
Figure 2-2. Well construction information is provided in the previously referenced studies (Malcolm-Pirnie,
1987, 1992, and 1993; B&R Environmental, 1995a).

Based on aquifer tests conducted by Maicom-Pirmie, the estimated hydraulic conductivity of the Coastal
Plain units ranges from 9.4 x 10* centimeters per second (cm/s) (2.66 feet/day) to 1.67 x 10 cm/s (4.73
feet/day). The hydraulic conductivity of the saprolite of the Piedmont bedrock ranges from 6.9 x 10 cm/s
(1.96 feet/day) to 1.96 x 10 cm/s (5.56 feet/day).

24 DEMOGRAPHY AND LAND USE

The off-base land use in the vicinity of NSWC-White Oak is shown in Figure 2-3. The Base is located in a
residential neighborhood and, as such, is surrounded mainly by residential properties. Commaercial
properties, including light industry, and another military research facility are also adjacent to NSWC-White
Oak. To the north of the facility are commercial retail businesses, an office building, several apartment
complexes, and a rock quarry. To the east is a commercial/industrial park and a single-family residential
community. To the south is the Powder Mill Community Park, the U.S. Army Adelphi Laboratory Center
(formerly known as Harry Diamond Laboratories), residential areas, and the Hillandale Company 12 Fire

Department. To the west is New Hampshire Avenue and single-family residential development.
According to the 1990 census, the typical adult resident of White Oak is in his late 20s to 30s, college

educated, married, with one child. Median household income exceeds $55,000. The 1991 median price

for a single-family home was $200,000. The White Oak population’s racial composition is 63 percent
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FIGURE 2-3
OFF-BASE LAND USE
NSWC-WHITE OAK, SILVER SPRING, MARYLAND
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white, 24 percent black, 10 percent Asian or Pacific Islander, and 3 percent other. People of Hispanic

origin, who may be of any race, represent 6 percent of the area’s popuiation.

The major claimant for NSWC-White Oak was the Naval Sea Systems Command (NAVSEA). NSWC-
White Oak housed four major tenants: NSWC-Dahlgren Division (the host command), NSWC-Indian
- Head Division, NSWC-Carderock Division, and Public Works Center (PWC) Washington.

There are approximately 300 buildings and facilities at NSWC-White Oak, ranging in area from 16 sq. ft. to
greater than 130,000 sq. ft. The types of operations that had historically been located at NSWC-White
Oak include: storage facilities (hazardous and non-hazardous materials), pesticide control shops, truck
containment dikes (diked concrete pads for truck use when filling underground storage tanks), laboratories
(research, photographic, printing, x-ray, plastics, explosives), test facilities (temperature, humidity,
vibration, shock, pressure, corrosion, and expiosives), drop towers, wind tunnels, transformer stations,
boiler houses, wastewater treatment facilities, and offices. Also located at NSWC-White Oak was a small
medical clinic, a fire department, residences for military personnel, and buffer areas required to separate
Naval facilities and operations from the surrounding community. An NSWC employee organization had
developed a nine-hole golf course on the western buffer area, which is now operated by the Montgomery

County Parks Department.

Forty-eight acres in the southeastern portion of NSWC-White Oak were transferred to the US Army, and
the remaining property (662 acres) were transferred to the GSA in the Fall of 1997 and GSA is currently
developing a reuse plan that identifies possible reuse scenarios for the parcels of land at the facility.
However, it is planned that the U.S. Food and Drug Administration (USFDA) will use a parcel
encompassing Site 11 and surrounding areas. Other government agencies have also expressed interest
in using portions of the property. In addition, the GSA has begun discussions with private entities on

possible public-private partnership, which could lead to development.

The U.S. Army owns property south of and adjacent to NSWC-White Oak which is used for research and
development laboratories. The property that the U.S. Army has acquired will be used as a research and
development site for atmospheric profiling, as well as providing a buffer area between the U.S. Army

activities and GSA property.
The existing buildings at the facility were specifically designed to support military research and

development operations. As future activities at the parcels are planned, structural improvements and/or

renovations may be required.
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A Memoranda of Agreement (MOA) prepared in 1997 defines the on-going responsibilities of the Navy and
the transferees (the GSA and the Army) with regards to the transfer of the property (EFACHES, 1997).
Most of these responsibilities are environmental in nature; however, some are not. While a MOA is not
required for transfer of property between Federal agencies, the parties involved in the transfer of NSWC-
White Oak decided that the document would be beneficial, since the Navy will be present after the Base is

transferred to continue its environmental remediation.

25 ECOLOGY

2.51 Biological Resources

Vegetation communities on the facility have formed as a result of a variety of land uses, soil conditions,
and slope. Former land uses such as gravel mining, building construction, landfilling, and logging have
influenced the successionally stages and plant species of the site. This, in turn, has affected the animal
communities on the facility. The physical environment of the facility is typical of the region. Thus, the

vegetation communities and wildlife habitats onsite are representative of regional patterns.

25.2 Developed Areas

In developed areas, lawns consist of Kentucky Bluegrass, Red and Tall Fescue, Bermuda Grass, Red
Clover, Korean Lespedeza, Annual Ryegrass, Zoysia Grass, and Crown Vetch. Weed speciés commonily
found in these areas include White Clover, Yellow Wood Sorrel, Chickweed, Henbit, Ground lvy, Wild
Strawberry, Purslane, Spotted Spurge, Knotweed, Gariic, Mustard, Dandelion, Plantain, Crabgrass,
Goosegrass, Foxtail, Knotweed, and Nut Sedge. Trees in developed areas consist of maples, oaks, eims,

poplars, and dogwoods.

Amphibian species associated with developed areas include Chorus Frog and Fowler's Toad. Reptile
species include Fence Lizard, Box Turtle, plus a variety of snakes, including Black Racer and Black Rat
Snake. Bird species inciude Mourning Dove, European Starling, House Sparrow, Barn Swallow, Chimney
Swift, Purple Martin, American Robin, Catbird, Brown Thrasher, Northern Mocking Bird, and Song
Sparrow. Typical mammal species include opossum, Eastern Cottontail, Gray Squirrel, Red Fox, raccoon,
and Striped Skunk.

Old field communities are found in abandoned areas. Vegetation found in these areas is determined by
the length of time since abandonment. Pioneer species include Crabgrass and Horseweed. Mid-

successional species are dominated by Goldenrod, White Aster, and Broomsedge. As succession
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continues, pines will invade the area and if left undisturbed, the area will evolve into a pine, or pine-

hardwood forested community.

Typical amphibian and reptile species inhabiting this community type include Fowiers and American
Toads, Six-lined Racerunner Lizard, plus a variety of snakes, including Black Racer and Black Rat Snake.
Bird species include Red-tailed Hawk, Bobwhite Quail, Mourning Dove, Eastern Bluebird, Yellow-breasted
Chat, Eastern Meadowlark, Northern Cardinal, Rufous-sided Towhee, Savannah Sparrow, and
Grasshopper Sparrow. Mammal species include opossum, Short-tailed Shrew, Least Shrew, Common
Mole, Eastern Cottontail, White-footed Mouse, Meadow Mouse, Meadow Vole, Long-tailed Weasel,
Striped Skunk, and Red Fox.

2.5.3 Scrub-Shrub Community

The scrub-shrub community represents a successional stage between an old field and forest community
and is very diverse because it supports vegetation representative of both communities. Saplings
characteristic of this community type include Loblolly Pine, Virginia Pine, Sweetgum, Eastern Red Cedar,
and Black Locust. Other characteristic species include Japanese Honeysuckle, Persimmon, brambies,
Poison lvy, Trumpet Creeper, sumac, Virginia Creeper, and grape. The understory inciudes asters,

goldenrods, Wild Onion, Strawberry, and Blackberry.

Typical amphibian species of this community type inciude Northern Cricket Frog, Northern Spring Pepper,
American and Fowlers Toad, and Upland Chorus Frog. Reptiles characteristic of this habitat type include
Eastern Mud Turtle, Box Turtle, Eastern Painted Turtle, and a variety of snakes, including Six-lined
Racerunner, Northern Water Snake, Northern Black Racer, Black Rat Snake, and Eastern Kingsnake.
Birds of this habitat type include Bobwhite Quail, American Robin, European Starling, yellow-rumped
Warbler, Northern cardinal, Dark-eyed Junco, Tree Sparrow, White-throated Sparrow, White-eyed Vireo,
Eastern Bluebird, Indigo Bunting, and Common Goldfinch. Typical mammal species inciude Short-failed
Shrew, White-footed Mouse, Meadow Vole, Red Fox, Raccoon, Striped Skunk, and White-tailed Deer.

254 Pine Forest

Pine Forest in the Atlantic Coastal Plain is successional and indicative of disturbed areas. Primary canopy
species are Lobiolly and Virginia Pine. Older pine stands have an understory of White and Red Oak,
hickory, Blackgum, and Sweetgum. Shrub layer species inciude Japanese Honeysuckle, Trumpet

Creeper, Poison lvy, Virginia Creeper, Highbush Blueberry, Flowering Spurge, and Spotted Wintergreen.
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Typical amphibians of the Pine Forest community include Eastern Spadefoot Toad, Pine-woods Frog, and
Green Tree Frogs. Typical reptiles include Eastern Box Turtle, Fence Lizard, Six-lined Racerunner,
Ground Skink, Five-iined Skink, Corn Snake, and Black Rate Snake. Raptor species associated with this
habitat type include Red-tailed Hawk, Broad-winged Hawk, and Great-horned Owl. Other birds include
Bobwhite Quail, Mourning Dove, Common Flicker, Hairy Woodpecker, Yellow-throated Warbler, Pine

Warbler, Eastern Meadowiark, and Rufous-sided Towhee. Typical mammal species include Pine Mouse,

255 Mixed Deciduous Forests

The majority of the forested regions of NSWC-White Oak can be classified as mixed deciduous. The
Mixed Deciduous Forest consists of an abundance of broad-leaved trees, including oaks, poplars, hickory,
and maples and evergreens including pines, hemlocks, and magnolias. Trees and shrub species,

including oaks, poplars, hickory, and maples are generally diverse and support a variety of animals.

The composition of the Mixed Deciduous Forest varies due to selective climatic, soil, topographic, and
land use factors. The mixed deciduous understory is populated with dogwoods, Eastern Redbud,
American Holly, Striped Maple, Hophornbeam, and members of the magnolia family. The shrub layer
consists of Northern Spicebush, Witch Hazel, Pawpaw, Wild Hydrangea, Mountain Pepperbush, and
sumac. The forest floor supports numerous flower species including lilies, Ladies Slipper, Bloodroot,

Wood poppy, Larkspur, Spring Beauty, Trillium, and various violets and mints.

A variety of food and nesting sites are available to bird species ranging from hawks and owls to warblers
and finches. Other birds utilizing this habitat type may include Red-tailed Hawk, Ruffed Grouse, Pileated
Woodpecker, Great Crested Flycatcher, Bluejay, Carolina Chickadee, Tufted Titmouse, Hermit Thrush,
Veery, Red-eyed Vireo, Scarlet Tanager, and several warbler species. Mammalian species typical of this

habitat type includes Gray Squirrel, Eastern Chipmunk, raccoon, foxes, bobcat, and White-tailed Deer.

2.5.6 Oak-Hickory Forest

In undisturbed areas, a climax forest community known as an Qak-Hickory Forest results. The Oak-
Hickory Forest is relatively dry and the soil is often sandy. The trees are generally widely spaced, with a

low undergrowth of shrubs and vines.
Plants in this forest type include Pitch Pine, Tulip Poplar, Sweetgum, Shagbark Hickory, and Mockernut

Hickory. Northern Red, Blackjack, and White and Bur Oak are found in the canopy layer. Shrub species
include Eastern Redbud, Flowering Dogwood, Northern Spicebush, American Hazel, Rhododendron, and
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Mountain Laurel. Typical understory species include Birdfoot Violet, Goat's Rue, Climbing Bittersweet,

Wild Geranium, Big Merrybells, Solomon's Zigzag, Catbrier, and Moccasin Flower.

Animal species associated with this habitat type include opossum, Gray Squirrel, Eastern Chipmunk,
Eastern Cottontail, raccoon, Gray Fox, White-tailed Deer, Broad-winged Hawk, Ruffed Grouse, Wild
Turkey, Whip-poor-will, Red-bellied Woodpecker, Common Flicker, Blue Jay, Red-eyed Vireo, Scarlet

Tanager, Summer Tanager, and Rose-breasted Grosbeak.

2.5.7 White-Tailed Deer

The most conspicuous mammalian species on the facility is the White-tailed Deer. Few deer were sighted
during mammalian surveys of individual sites, and tracks, scats, and browse sign were very evident. The
most recent population surveys conducted on site indicate a herd of approximately 70 deer (Malcolm-
Pirnie, 1992).

At present, there is no hunting allowed on the facility. As a result, the deer on site are diurnal, commonly
seen foraging in the mid-morning and mid-afternoon in the vicinity of Dahigren Road and Keuster Road.
Assuming that approximately 635 acres of useable deer habitat exists at the facility (scrub-shrub, old field,
pine forest and hardwood forest), and a herd of approximately 70 deer exists on the base, the ratio of
cover (in acres) to individuals is approximately nine to one. This is much higher than the optimum ratio of

64 acres per deer, and would indicate that the herd is overpopulated.

2.5.8 Paint Branch Creek

Paint Branch Creek represents the most important surface water body on the facility. The creek is located
within the Potomac River Basin and the Washington Metropolitan Area Sub-Basin (Area 02-14-02). Paint
Branch Creek and all tributaries north of the Capital Beltway (1-495) are designated as Class il - Natural
Trout Waters. This use designation includes waters which have the potential for growth and propagation
of trout and are capable of supporting self-sustaining trout populations and their associated food

organisms.

Stocking continued in the area irregularly until 1944. It is believed that a naturally reproducing Brown
Trout population existed in the Montgomery County portion of the watershed as early as the 1930s. The
presence of Brown Trout in Paint Branch Creek was documented by the Maryland Department of Natural
Resources (DNR) in 1973, from the extreme headwaters to the upper boundary of NSWC-White Oak
(Malcolm-Pirnie, 1987).
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Fish surveys conducted during the period 1974-1978 documented a dramatic reduction in the number of
trout inhabiting the main stream. The reasons for this are not clear. It is thought that both human-induced

and natural factors contributed to the decline (Malcolm-Pirnie, 1892).

Since 1978, the Brown Trout has shown some signs of recovery as a result of several consecutive years
of excellent reproduction in the headwaters. In the late 1970s, special fishing regulations were introduced
to offer some protection for the trout population without eliminating recreational fishing opportunities. As a
result, the Paint Branch Creek watershed, above Fairland Road (approximately 2.5 miles north of the
NSWC-White Oak), was designated as a "Special Native Trout Management Area" (effective
January 1, 1980). These regulations allow fishermen to catch trout on single hooks or flies, and requires

that all fish caught be released. These regulations remain in effect at the present time.

Maryland DNR has conducted numerous surveys since becoming aware of the natural Brown Trout in
Paint Branch Creek in 1973. Sampling on the facility was completed by DNR in the summer of 1990.
However, the number of fish coliected was not sufficient to accurately quantify the population. Sampling in
April 1991 again confirmed the presence of Brown Trout in the stream on the facility and showed that the
stream supports a marginal trout population. The stream is characterized by sparse trout habitat and
variable water levels. Juvenile trout and fry are limited in this portion of the stream because _of fluctuating

water flow, temperature, and possibly increased sedimentation.
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3.0 SITE DESCRIPTIONS

3.1 SITE 2 - APPLE ORCHARD LANDFILL

The Apple Orchard Landfill was reportedly operated as an open disposal area and landfill from 1948 until
1982. The landfill is a single unit that is composed of several disposal areas. In addition to domestic
refuse, wastes reportedly disposed of consisted of oils containing PCBs, solvents, paint residue, acids and
miscellaneous compounds. An estimated 500 gallons of PCB-contaminated oils were deposited at the site
prior to 1970. It has been estimated that the landfill contains 75,000 cubic yards of waste/fill. The major

features of Site 2 are shown on Figure 3-1.

3.1.1 Physical Characteristics

The Apple Orchard Landfill is an abandoned landfill located on the south side of Perimeter Road in the
northwestern end of the NSWC-White Oak property. The landfill forms a small hili at an elevation of
approximately 340 feet mean sea level within the valley of an unnamed stream. The stream is located
along the south side of the site and flows north/northeast towards Paint Branch Creek. A drainage swale
is present along the western perimeter of the landfill which conveys stormwater flow from adjacent

properties.

The landfill covers approximately 4.3 acres, the majority of which consists of plateau adjacent to Ferimeter
Road. The landfill cover supports old field vegetation with Successional Hardwood Forest on the short but
very steep side slopes. The steep slopes range in height from a few feet (along the eastern and western
perimeter) to approximately 35 feet along the southern perimeter. The slopes are moderately ercded and
exposed waste and fill material are evident throughout. The cover is abutted to the south and west by
Mixed Deciduous Forest, to the east by Virginia Pine Forest, and to the north by private lands supporting

residential development and Virginia Pine Forest.

Minor erosion is evident on the landfill surface, but the steep slopes along the southern perimeter expose
waste and fill material resulting from erosion of the cover materials or lack of placement of initial cover

materials.

Surface runoff from the landfill generally flows to the south into the adjacent unnamed stream. This
stream like others on the NSWC-White Oak property is a gaining stream as groundwater discharges into
the stream channel. Two NDPES permitted outfalls are also located upstream of the landfiil and provide a

source for the baseline stream flow in the vicinity of the landfill. In addition, surface water within
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the northern portion of Area 100 is conveyed through the NSWC-White Oak storm sewers and discharged

into this unnamed stream.

Limited information has been gathered specific to the soils in the vicinity of Site 2. The lithology at the site
as described in the soil boring logs for the five existing groundwater monitoring wells are provided in prior
site reports (Malcolm-Pirnie, 1987 and Malcoim-Pirnie, 1993). In general, the Upland Sand and Gravel
unconformably overlies the saprolite of the Wissahickon Formation. The Upland Sand and Gravel ranges in
thickness from 4 feet to 10 feet and consists of a brownish-gray silt to a silty sand with a trace of gravel. The

saprolite varies in thickness from 20 to 35 feet.

Groundwater at the site is unconfined and present in the saprolite and bedrock and, to a iesser extent, the
Upland Sand and Gravel. Depth to the water table at Site 2 ranges from approximately 6 to 20 feet from
the toe of the landfill to the perimeter road north of the landfill, respectively. Groundwater flow is to the
southeast and discharges to the unnamed stream. Water level observations from the existing
groundwater monitoring wells have been Qsed in this determination. Multiple rounds of synoptic
groundwater elevations were measured at the existing monitoring wells and used to determine
groundwater flow directions in the vicinity of Site 2. Groundwater level measurements are inciuded in

Appendix D.

3.1.2 Previous Investigations

The earliest site investigation consisted of the IAS, which did not involve any intrusive investigations or
media sampling. Conducted in 1984, the IAS identified wastes which were potentially disposed at Site 2,
and the period of time during which the site was active. This information was ascertained through a
review of the operational history of the site and other relevant documents, plus interviews with facility

personnel. Subsequent studies have included the following onsite investigative work:

Previous Investigation Summary - Site 2, Apple Orchard Landfill

Study Description Date Procedure

Confirmation Study, Verification 1987 Limited groundwater, surface water,

Phase : sediment, and soil sampling

Remedial Investigation (Phase l/ll) 1989/1993 | Extensive site characterization and media -
sampling, risk characterization

Draft Feasibility Study 1993 Analysis of remedial options, risk
mitigation options

Design Verification Study 1995 Focused soil sampiing, electromagnetic
surveys, remedial design analysis, site
topographic survey
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Study Description Date Procedure

Wetlands/Forest Stand Delineation 1995 Identification and delineation of wetlands
, and forest inventory.
Groundwater Characterization Study 1997 Sampling and analysis of groundwater at

all site monitoring wells

3.1.21 Confirmation Study/Verification Phase

The Confirmation Study/Verification Phase involved the placement of three groundwater monitoring wells,
collection of 10 sediment samples, collection of four surface water samples and the compietion of a
ground penetrating radar (GPR) survey. Results of the GPR survey were inconclusive. The analytical
data suggested that landfill leachate was migrating into the shallow groundwater, which was then
discharging into the adjacent stream. Total organic carbon (TOC) and total organic halogen (TOX) levels
were elevated in the groundwater downgradient of the landfill, and low levels of PCBs, metéls and volatile
organic compounds (VOCs) were detected in the stream sediment. A summary of the analytical data

collected during the Confirmation Study is provided in Appendix D.

3.1.2.2 Remedial Investigation - Phase |

During the Phase | RFI, samples were collected from six surface water and 10 sediment locations within
the small stream that passes to the south of the landfill. PCBs were detected in the sediments. The

concentrations indicate a progressive decrease in concentration in the down-stream direction.

In addition, surface soil samples were collected at Site 2. Metals (chromium, copper, lead, and zinc),
PCBs, VOCs and semivolatiles were detected in the surface soils. The semivolatiles consisted primarily

of anthracene, flucranthene, naphthalene, phthalate, and pyrene species.

A soil gas survey was also conducted to document volatile organic concentrations and potential con-
taminant migration through the vadose zone. The results of the soil gas survey indicated the presence of
VOCs in the soil vapor near Building 111 and to the east of the landfill near Perimeter Road.

One groundwater monitoring well was placed during the Phase | RFl and sampled along with the three
wells installed previously. During the well installation, split-spoon samples were collected to characterize

the subsurface lithology. Cadmium, mercury, and TCE were detected in the groundwater.

A summary of the data collected during the RFI is included in Appendix D.
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31.23 Remedial Investigation - Phase Il

As with the Phase | RF], the Phase Il RFI included sample collection from six surface water and 10
sediment locations within the small stream that passes to the south of the landfill. The results of this

sampling were similar to those obtained during the Phase | investigation.

A 14 point sampling grid was also established to collect surficial soil samples. Additional soil samples
were also collected within the grid (three sampies), beyond the landfill boundary (nine sampies), and from
three borings located beyond the landfill boundary (nine samples). These samples were collected to
predict contaminant movement through the vadose zone and to quantify chemical contamination in the
surface soils. As with the Phase | sampling, PCBs were found in the site soils. Metais (copper, lead, and

zinc), PCBs, and VOCs (acetone and methylene chioride) were detected in the subsurface soil at the site.

During Phase Il of the RFI, a fifth groundwater monitoring well was installed and all five wells present at
the site were sampled. During the well installation, split-spoon samples were collected to characterize the

subsurface lithology. Elevated levels of metals, mercury, and TCE were found in the groundwater.

Ecological investigations were also conducted during Phase |l to assess conditions on site. Included in

the investigation were terrestrial vegetation, mammal, fish, and benthic invertebrate surveys.
A summary of the data collected during the RFl is included in Appendix D.

3.1.24 Feasibility Study

The RFI concluded that a significant threat to human health and the environment existed through potential
ingestive and dermal exposure to PCB contaminants and recommended remedial action. In response to
the recommendations of the RFl Report, a CMS was prepared. The remedial objectives outlined included
the removal and/or containment of any remaining contamination sources (i.e., stream sediment and
surface soils) and the impedance of further migration of the contaminant into the soil and stream
sediments. The recommended RA for Site 2 consisted of the excavation and thermal treatment of
contaminated sedirﬁent (estimated 167 cubic yards) and construction of a synthetic/soil cap (estimated

57,000 square feet) for surface soils and landfill.

314.25 Design Verification Study

Following issuance of the draft CMS, plan preparation was initiated for remediation of the PCB

contamination within the adjacent stream and the capping/closure of the landfill. In order to further
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characterize the site and prepare remediation plans, a field investigation was undertaken. The results of

this Design Verification Study were used in the preparation of preliminary plans related to site closure.

Field activities at Site 2 included an electromagnetic (EM) survey using a Geonics EM-31 Terrain
Conductivity Meter, test pit placement, soil/sediment sampling, and of a topographic survey. The EM
survey and test pits were used to define the limits of waste along the northern and eastern bouhdary of the
landfill. Results of the EM survey did not clearly delineate the boundary of the landfill in the northern
portion of the site along Perimeter Road. However, the lack of a measurable response appears to indicate

landfill contents do not extend past Perimeter Road.

Following completion of the EM survey, seven test trenches were placed along the northern and eastern
perimeter. The test trenches were placed with a backhoe at the locations identified on Figure 3-1. Test
trenches were excavated to a depth of approximately five feet. A test pit log was developed for each
excavation and included a description of soil lithology, soil moisture, soil color, and PID readings. Copies
of these logs are provided in the Design Verification Study (B&R Environmental, 1995). Fill and disturbed
earth were discovered along the Perimeter Road to the north and along the tree line to the east. A small,

undisturbed wooded area was located south of Perimeter Road.

In addition visual observations based on topographic expression along the western and southern
perimeter were used to delineate the limits of the landfill. From these observations, the landfill was
estimated to consist of 4.3 acres of disposal area. The estimated limits of the landfill are provided on

Figure 3-1.

Sediment and soil sampling was also conducted at Site 2 in order to further define the extent of PCB
contamination. PCB contaminated sediment was detected approximately 350 feet downstream from the
eastern limits of the landfill, with the highest concentration of sediment contamination present within the
drainage swale west of the landfill. Elevated PCB concentrations were also present along the western
face of the landfill. Offsite sources of PCB contamination were investigated; however, no sources were
identified.

To determine the extent of PCB contamination in surface soil between the unnamed tributary and the
landfill base, 24 surface soil samples (02-SO-01 through 02-S0-24) were collected. B&R Environmental
set up sampling transects spaced approximately 80 feet apart along the base of the landfill. At each
sample transect, two surface samples were taken between the edge of the landfill and the stream bed.
One sample was collected immediately below the break in slope, at the interface of fill and natural materi-

al. The second sample was collected half way between the first sample and the stream bed. In addition,
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five surface soil samples (02-SO-25 through 02-SO-29) were collected in the vicinity of the former waste
oil storage tank in the northwest corner of the landfill. The locations of surface soil samples are shown in

Figure 3-1.

Surface soil sampies were collected from the top three inches of soil and consisted of a composite of five

points within a two foot radius. Samples were tested for PCBs (Aroclor 1260) using Ensys RISE® Soil
field screening kits. In addition to field screening tests, two duplicate surface soil samples (02-SO-21 and
02-S0-28) were sent to a fixed based laboratory for analysis of target compound list (TCL) PCBs to

confirm field screening results.

To determine the extent of PCB contamination within the streambed which exceeds anticipated action
levels, 25 sediment samples (02-SD-01 through 02-SD-25) were coliected from the stream. Sampling
transects were established approximately 80 feet apart along the stream and the base of the landfill.
Sampling of the stream bed sediments continued approximately every 80 feet along the stream, or as
required to collect sufficient sample volume. Sampling locations included drainage ditches which originate

near the maintenance buildings west of the landfill (see Figure 3-1).

Sediment samples were collected from the top of the sediment layer (0.0 to 0.5 feet). Due to the shallow
depth of the sediment layer, only ane sample, 02-SD-21, was collected at depth in the sediment layer (1.5

to 2.0 feet). This sample was collected between sampliing transects four and five. Sediment samples

were tested for PCBs (Aroclor 1260) using Ensys RISE® Soil field screening kits. In addition to field
screening tests, seven duplicate sediment samples (02-SD-02, 02-SD-05, 02-SD-06, 02-SD-07, 02-SD-

11, 02-SD-19, and 02-SD-23) were sent to a fixed-based laboratory for analysis of TCL PCBs to confirm

field screening results. To calculate the average carbon content for use in determining PCB action levels,
four sediment samples (02-SD-05, 02-SD-10, 02-SD-15, and 02-SD-20) were analyzed for TOC. In
addition, these samples were analyzed for total volatile solids (TVS) and totai solids (TS) to aid in the

evaluation of treatment technologies for sediment remediation, if necessary.

In an attempt to identify the presence of offsite sources for PCB contamination, three (3) surface soil
samples were collected on the property to the north of the Apple Orchard Landfill. The samples were
collected in the vicinity of a stormwater retention pond located on the property. An apartment complex has
been constructed on this property, and site drainage patterns appear to have been altered compared with
previous conditions identified on aerial photographs. The sampling locations are shown on Figure 3-1.

The samples were collected and analyzed for pesticides/PCBs at a fixed-based laboratory.
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The results of the soil and sediment sampling and analysis efforts are provided in Appendix D.

Detailed topographic mapping of the Apple Orchard Landfill and its surroundings were also performed at
this time. The topographic survey included the area west of the landfili and extended approximately 15
feet beyond the adjacent unnamed stream south of the landfil. The topographic survey identified
significant details including wooded areas, roadways, and fence lines. The results of the topographic

survey are provided in Figure 3-1.

3.1.2.6 Wetland/Forest Stand Delineation

A wetlands delineation and forest inventory were conducted at Site 2 during 1995. Five wetlands have
been identified at Site 2 as defined in 33 CFR 328 or delineation criteria in the 1987 Corps of Engineers
Wetlands Delineation Manual (USCOE, 1987). These wetlands comprise a system of intermittent and
upper perennial headwater streams that converge in the wooded valley south of the landfili. These
wetlands form a small stream which flows in an easterly direction, ultimately exiting the northern
installation boundary and flowing into Paint Branch Creek. The disposal area at Site 2 does not contain

wetlands.

3.1.2.7 Groundwater Characterization Study

During June 1987 the existing groundwater monitoring wells were sampled and analyzed for low
concentration VOCs and semi-VOCs (SVOCs) as well as target analyte list (TAL) metais plus cyanide,
TCL pesticide/PCBs, and Method 8330 explosives. Elevated concentrations of organic and inorganic
contaminants were identified at several monitoring wells during this investigation. The resuits of the

groundwater sampling and analysis efforts are provided in Appendix D.

3.2 SITE 3 - PISTOL RANGE LANDFILL

The Pistol Range Landfill is located on the eastern half of the NSWC-White Oak property, directly north of
Dahlgren Road and the Monroe Loop. Figure 3-2 shows the major features of Site 3. The Pistol Range
Landfill was operated as azlandﬁll from the late 1940s until the mid-1970s. Fill materials were pushed into
the West Farm Branch Valley from Perimeter Road forming the site. Wastes reportedly disposed in the
landfill include solid wastes, ordnance cases, solvents, oils possibly containing PCBs, sodium nitrate, and
miscellaneous metallic objects. An estimated 8,000 gallons of solvents and oils were reportedly disposed
of at the site during a 30 year period. it has been estimated that the landfill contains 20,000 cubic yards of
waste/fill.
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3.21 Physical Characteristics

A southward flowing stream, West Farm Branch, is located adjacent to the western edge of the site, and
some areas of exposed waste/fill are present within the stream. The landfill is estimated to be 1.1 acres in
size. The landfill cover supports old field vegetation with narrow strips of Successional Hardwood Forest
on the short but very steep berm slopes and on the steep western slope. The stream valley at the bottom
of the western side-slope supports old field vegetation intermixed with small clumps of hardwood saplings,
primarily tulip popular. Areas of Oak-Hickory Forest separating the landfill cover from Dahigren Road (to
the south) have been delineated. The area approximately 50 feet west of the stream, has been delineated

as Deciduous Forest.

The site slopes from east to west towards West Farm Branch. Limited information is available related to
subsurface conditions at or in proximity to the landfill wastes. Information related to subsurface conditions
is provided in the soil boring logs for the groundwater monitoring wells placed on the opposite stream bank

and further downstream of the landfill (Malcoim-Pirnie, 1992).

At the Pistoi Range Landfill, the sand facies of the Potomac Group extends from the surface to a depth of
approximately eight feet below ground surface. It consists of a brown to light-brown silty sand with quartz
pebbles and cobbles. Underlying the Potomac Group is the saprolite and the fractured gneiss of the
Wissahickon Formation. The saprolite ranges in thickness from four to seven feet across the site. The
bedrock is slightly to moderately fractured with fractures filled with clay. A water-bearing zone fracture

within the bedrock was encountered at approximately 65 feet below ground surface.

Groundwater flow at the Pistol Range Landfill is generally to the west towards West Farm Branch along
the perimeter of the landfill. Based on 1991 water-level data, the saturated thickness of the water table
aquifer within the saprolite unit is approximately 20 feet.

Groundwater in the fractured bedrock is confined. The piezometric surface of the bedrock groundwater is
comparable to the elevation of the adjacent perennial stream, and groundwater flow from fractured

bedrock probably rechargés to the stream.

Additional detail related to the physical characteristics of the site are provided in Section 4.0.
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3.2.2 Previous Investigations

The earliest site investigation consisted of the IAS, which did not invoive any intrusive investigations or
media sampling. Conducted in 1984, the ISA identified wastes which were potentially disposed at Site 3,
and the period of time during which the site was active. This information was ascertained through a
review of the operational history of the site and other relevant documents, plus interviews with facility

personnel. Subsequent studies have included the following onsite investigative work:

Previous Investigation Summary - Site 3, Pistol Range Landfill
Study Description Date Procedure
Confirmation Study, Verification 1987 Limitéd groundwater, surface water,
Phase sediment, and soil sampling
Remedial Investigation (Phase I/1l) 1989/1993 | Extensive site characterization and media
sampling, risk characterization
Draft Feasibility Study 1993 Analysis of remedial options, risk
mitigation options
Design Verification Study 1995 Focused soil sampling, electromagnetic
surveys, remedial design analysis,
topographic survey
Wetland/Forest Stand Delineation 1995 Identification and delineation of wetlands
and a forest inventory.
Groundwater Characterization Study 1997 Sampling and analysis of groundwater at
all site monitoring wells

3.2.21 Confirmation Study/Verification Phase

During the Verification Phase of the Confirmation Study, three groundwater monitoring wells, three surface
water, and six stream sediment locations were sampled. The analytical data gathered during this
investigation suggested that leachate from the landfill was migrating from the landfill to the shallow
groundwater. However, the results of this sampling did not conclusively indicate that leachate from the
landfill was discharging into the stream. Slight VOC and metals contamination was found in the shallow
groundwater. Sampling Of groundwater and surface water indicated low levels of TOX and TOC were

present.

3.2.2.2 Remedial Investigation - Phase |

During the Phase | RFI, surface water and stream sediment were sampled at four locations from the

stream that passes to the west of the landfill. Minor impact on the stream quality was observed through
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the surface water and sediment sampling. Low levels of metals were found in the stream both upgradient

and downgradient of the landfill.

A vadose zone investigation was conducted which included the collection of two surficial soil sarmples and
a soil gas survey adjacent to the landfill. A soil gas survey sampling grid was also established west and
south of the fandfill to measure the release of volatile organic contamination through the soil. The resuits
of th
the landfill side of the stream and in the area south of Dahigren Road. The results of the surficial soil
sampling confirmed the presence of metals contamination along the face of the landfill. SVOCs were

identified in the surface soil during the Phase | investigation.

During Phase 1, one groundwater monitoring well was installed and the four wells at the site were
sampled. During the well installation, split-spoon samples were collected to characterize the subsurface
lithology. The groundwater analytical results confirmed the presence of VOCs and metals. Summary -
analytical data is provided in Appendix E.

3.2.23 Remedial Investigation - Phase I

During Phase Hl of the RFl, sediment samples were collected from the same locations as during Phase |,
however no surface water samples were collected. Two additional surface soil samples were also
collected. The semivolatile contamination found during the Phase | investigation was not detected during
Phase Il.

During Phase I, three additional wells were installed and samples were collected from all seven wells at
the site. During the well installation, split-spoon samples were collected to characterize the subsurface
lithology.  Methylene chloride, 1,2-dichloroethene, TCA, and chlorobenzene were found in the
groundwater above the MCL during Phase Il. The metals found in unfiltered sampies above the MCLs
during Phase Il included cadmium, chromium, and lead. Summary analytical data is provided in

Appendix E.

Ecological investigations were also conducted during Phase Il to assess conditions on site. Included in

the investigation were terrestrial vegetation, mammal, fish, and benthic invertebrate surveys.

3.2.24 Feasibility Study

The RFI concluded that a significant threat to human health and the environment exists through potential

exposure to volatile organic contaminants via groundwater. In response to the recommendations of the
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RF| Report, a CMS was prepared. The remedial objectives outlined included limiting the generation of
leachate caused by the percolation of rainwater through the landfill contents and limiting further migration
of the contaminant plume in the groundwater outside the landfill. The recommended RA for Site 3
consisted of the construction of a synthetic/soil cap (estimated 40,000 square feet) for surface soils and

the landfill and installation of a groundwater extraction and treatment system.

3.2.25 Design Verification Study

Following issuance of the draft CMS, plan preparation was initiated for the capping/closure of the landfill.
in order to further characterize the site and prepare remediation plans a field investigation was
undertaken. The results of this Design Verification Study were used in the preparation of preliminary

plans related to site closure.

Field activities at Site 3 included an EM survey, test pit placement, and a topographic survey. The EM
survey and test pits were used to define the limits of waste along the eastern boundary of the landfill and

to determine if waste extended beyond Perimeter Road.

Results of the survey indicated that EM anomalies were present in several locations along the western
boundary of the EM survey grid. These anomalies appear to indicate that the edge of the fill material does
not extend past Perimeter Road. The remainder of the site showed no significant EM anomalies which
would be indicative of buried landfill contents. Appendix E includes field data collected during the EM

Survey of Site 3.

Following completion of the EM survey at Site 3, seven test trenches were placed along the Perimeter
Road to the and east of the landfill in an attempt to define the limits of waste placement. The test trenches

were placed with a backhoe at the locations identified on Figure 3-2.

During the prior site reconnaissance, potential unexploded (UXO) hazards were observed in the face and
along the toe of the landfill. Accordingly, a B&R Environmental UXO specialist was utilized to screen all
locations prior to and during intrusive work to avoid contact with potential UXO hazards. The UXO
specialist surveyed the trenching locations with a magnetometer at two foot depth intervals to limit contact

with UXO which may have been disposed at the site.
During trench excavation, several fuses were unearthed which were not detectable by the magnetometer.

Following this discovery, Navy Exploded Ordnance Division (EOD) staff were notified, and the fuses were
removed from the site.
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Test trenches were excavated to a depth of approximately five feet. A test pit log was developed for each
excavation and included a description of soil lithology, soil moisture, soil color, and any PID readings. The
test pit logs are included in Appendix E. The test trenches were successful in determining the limits of
waste placement at the landfill. A well defined waste/natural soit interface was evident in the test trenches

placed at the site.

In order to identify the depth to the virgin soil/waste interface along the western face of the landfill, several
hand excavations and auger borings were attempted. The purposes of this activity was to address the
theory that waste placement at the site consisted of a thin veneer along the stream bank. Due to the high
volume of waste materiai and debris along the face of the landfill, only one excavation and boring could be
advanced to a depth of 2 feet. The material encountered during excavation was fill material with large
amounts of construction/demolition debris. The depth to the virgin soil/waste interface could not be

determined.

Detailed topographic mapping of the Pistol Range Landfill and its surroundings was also completed. The
topographic survey includes the area of the landfill enclosed by the perimeter fence line (north), Perimeter
Road (east), and Dahigren Road (south) and extended approximately 50 feet beyond the stream along the

western portion of the fandfill. The results of this survey are illustrated on Figure 3-2.

3.2.2.6 Wetland/Forest Stand Delineation

A wetlands delineation and forest inventory were conducted at Site 3. One wetland was identified at Site 3
as defined in 33 CFR 328 or delineation criteria in the 1987 Corps of Engineers Wetlands Delineation
Manual (USCOE, 1987). This wetland comprises the perennial stream, West Farm Branch, flowing

through the stream valley west of the landfill. There are no wetlands within the disposal area of Site 3.

3.2.2.7 Groundwater Characterization Study

During June 1997 the existing groundwater monitoring wells were sampled and analyzed for fow
concentration VOCs and SVOCs as well as TAL inorganics, cyanide, TCL pesticide/PCBs, and Method
8330 expiosives. Low concentrations of organic and inorganic contaminants were identified at monitoring

well 03GW17 during the investigation.
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3.3 SITE 4 - CHEMICAL BURIAL SITE

The Chemical Burial Site is located south of Perimeter Road and 400 yards northeast of the Pistol Range
Landfill. The overall area of the site is approximately 1.1 acres (Figure 3-3). The site was reportedly used
from the mid-1950s until the early 1970s for chemical disposal in four discrete locations within the site.
Past investigations have identified two disposal areas within the northern most disposal site shown on
Figure 3-3. Two distinct disposal sites may be present within the large suspected disposal trench area;
however, only one large trench was suggested from the review of an aerial photograph of the site taken in
1985. Wastes reportedly disposed at this location included acids, explosive compounds, kerosene,
chiorinated solvents, and numerous, unidentified laboratory compounds. The total volume of chemicals

disposed in the areas was estimated to be 400 cubic feet.

3.3.1 Physical Characteristics

The site is relatively flat with no surface water features within proximity to the site. Surface water would be
expected to infiltrate the soils overlying the disposal pits and migrate into the subsurface soils. Information
related to subsurface conditions is provided within the previous environmental study reports. Site 4
supports old field vegetation but is bordered to the south, east, and west by Oak-Hickory Forest. Lands to

the north of the site are presently used as a quarry.

The Upland Sand and Gravel, the Potomac Group, and the saprolite of the Wissahickon Formation
underlie Site 4. The unconsolidated Upland Sand and Gravel occurs at the surface and is underlain by
the Potomac Group. Due to the similarity in lithology and sedimentary features, the contact between
these two units is not well defined. The thickness of unconsolidated sediments ranges from 45 to 65 feet.
Thin (1.0 to 1.75 feet) tan to buff clayey silt to silty clay members of the Potomac Group exist at the site
within the unconsolidated sediments. The silty clay seams are laterally continuous to the east and dip to

the south, grading into very thin (0.1 to 0.4 feet) silty seams.

The saprolite member of the Wissahickon Formation underlies the unconsolidated sediments at Site 4.
Weathered gneiss bedrock was encountered in one boring in the southern portion of the site at a depth of

65 feet. The saprolite and the bedrock surface dip steeply to the east in this area.

Groundwater at Site 4 is unconfined in the unconsolidated sediment units and within the uppermost
portion of the saprolite. The saprolite in this area may act as an aquitard, restricting groundwater
movement from the water table aquifer downward to the underlying competent bedrock. Depth to the
water table ranges from approximately 28 feet in the northern portion of the site to 58 feet in the southern

portion. The average saturated thickness of the water table aquifer is approximately 21 feet.
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Based on water-level readings from monitoring wells within the local area, groundwater flow at Site 4 is to
the south-southeast. A groundwater divide exists in the western portion of the site diverting groundwater
west of the site to an unnamed stream adiacent to Site 3.

Silty clay to clayey silt layers approximately 20 to 25 feet below ground surface form localized perched

groundwater zones at Site 4. The clay seams appear to be limited to the northern area of the site.

The average hydraulic conductivity at Site 4 is approximately 9.4 x 10* cm/s (2.67 feet/day), based on
slug tests. Transmissivity and storativity values range from 1.43 x 102 cm?¥s to 1.11 x 10" cm?s and 3.75
x 10 to 2.98 x 10 cm/s, respectively, based on two constant pumping tests.

Additional details related to the physical characteristics of the site are provided in Section 4.0.

3.3.2 Previous Investigations

The earliest site investigation consisted of the |IAS, which did not involve any intrusive investigations or
media sampling. Conducted in 1984, the IAS identified wastes which were potentially disposed at Site 4,
and the period of time during which the site was active. This information was ascertained through a
review of the operational history of the site and other relevant documents, plus interviews with facility

personnel. Subsequent studies have included the following onsite investigative work:

Previous Investigation Summary - Site 4, Chemical Burial Area

Study Description Date Procedure
Confirmation Study, Verification 1987 Limited groundwater, surface water,
Phase sediment, and soil sampling
Remedial Investigation (Phase l/il) 1989/1993 | Extensive site characterization and media

sampling, risk characterization

Draft Feasibility Study 1993 Analysis of remedial options, risk
mitigation options

Design Verification Study 1995 Focused soil sampling, electromagnetic
: surveys, remedial design analysis

Wetland/Forest Stand Delineation 1995 ldentification and delineation of wetlands
and a forest inventory

Groundwater Characterization Study 1997 Sampling and analysis of groundwater at
all site monitoring welis
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3.3.21 Confirmation Study/Verification Phase

Six groundwater monitoring wells were installed and sampled during the Verification Phase of the
Confirmation Study. The results indicated that the buried wastes were leaching organic compounds to the
shaliow groundwater. This was suggested by the TOC and TOX data for the shallow groundwater

samples. Low levels of VOCs, oils and grease, and metals were aliso found at the site.

3.3.2.2 Remedial Investigation - Phase |

This investigation included the collection of six soil samples and a soil gas survey. No compounds were

detected above background levels in the subsurface soils.

The soil gas survey was conducted to document VOC concentrations in the soil and to determine the
movement of these compounds in the upper soil and vadose zone. The soil gas survey indicated the

presence of VOCs in the site soils.

During Phase |, six groundwater monitoring wells were installed at the site. Two wells were installed as a
well cluster, with one deep and one shallow well. Following installation all twelve wells at the site were
sampled. During the well installation, split-spoon samples were collected to characterize the subsurface

lithology.
A summary of the data collected during the RFI is included in Appendix F.

3.3.23 Remedial Investigation - Phase Il

A GPR survey was conducted at the site during Phase Il of the RFl, to identify the four burial areas at the
site. In addition two surface soil samples were collected to measure the concentration of contaminants in
the surface soil. The analytical results indicate that elevated concentrations of VOCs and SVOCs were
present within the surface soils. VOCs detected included methylene chloride, acetone, TCE, carbon
disulfide, 1,1,-trichioroethane, and m- and p-xylene. The only semivolatile identified above background

was pyrene.

During Phase II, an additional six well groundwater monitoring wells were installed. Two wells were
installed as a cluster, with one deep well and one shallow well. Groundwater samples from seventeen
wells were then collected (one well installed for a constant rate pumping test was not sampled). Seven
slug tests and two constant rate pumping tests were also conducted. During the well installation, split-

spoon samples were collected to characterize the subsurface lithology.

019803/P 3-22 CTO 0298



Ecological investigations were also conducted during Phase ! to assess conditions on site. Included in

the investigation were terrestrial vegetation and mammal surveys.

A summary of the data collected during the RF! is included in Appendix F.

3.3.24 Feasibility Study

The RFI, concluded that a significant threat to human health and the environment exists through potential
contaminant exposure via groundwater and recommended remedial action. In response to the
recommendations of the RFl Report, a CMS was prepared in 1993. The remedial objectives outlined
include the removal or containment of any remaining contamination sources and the reduction of the
health risks associated with exposure to contaminated groundwater. The CMS evaluated alternatives for
achieving the remedial objectives. The recommended RA for Site 4 consisted of the excavation and
thermal treatment of contaminated soils (estimated 5,200 cubic yards), offsite disposal of excavated waste

materials, and the installation of a groundwater extraction and treatment system.

3.3.2.5 Design Verification Study

Following issuance of the draft CMS, plan preparation was initiated for remediation of the waste and
subsurface soil contamination. In order to further characterize the site and prepare remediation plans a
field investigation was undertaken. The results of this Design Verification Study were used in the

preparation of preliminary plans related to site closure.

Field activities at Site 4 included an EM survey and subsurface soil sampling which enabled B&R
Environmental to identify areas of significant subsurface contamination. Contamination identified at the
site was consistent in nature with contamination identified previously and with the groundwater
contamination identified at the site. High concentrations of organic contaminants were identified within the
site. Additional sampling performed within the southeastern portion of the site further defined the limits of
contamination, and allowed for the development of a source removal action at the site.

An EM survey of Site 4 was completed to define the extent of buried objects which might indicate the
location of the chemical burial pits. The survey was conducted across the entire site and extended to the
fence line north of Perimeter Road. An area used for telephone pole storage was not included in the
survey area during this investigation. The survey grid was approximately 100 feet wide and 400 feet long,
with grid spacings of 10 feet. A Geonics EM-31 Terrain Conductivity Meter was used to measure the

ground conductivity in the immediate vicinity of the instrument to a depth of approximately 10 feet.
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Readings from this instrument were recorded at two positions at each grid point (with the EM-31 pointing
north-south and again pointing east-west). Anomalous readings between grid points were noted and

investigated further with the EM instrument.

Results of the survey indicated that EM anomalies were present in four locations within Site 4. The most
significant EM readings occurred in the central and western portion of the suspected disposat trench area
and near the suspected burial pit location along the southeastern edge of the site. Readings consistent
with subsurface variability were noted and these locations were staked in the field to be sampled. These
locations appear to be consistent with the results of the previous investigations. In addition, slight EM
anomalies were present behind the felephone pole storage area, and within the suspected burial pit
location in the southwestern corner of the site. Readings consistent with small buried objects were noted
and these locations were marked in the field to be sampled. The limited magnitude of the EM deflections
in these areas indicates that these burial pits are likely to be small and probably do not contain large metal
containers or drums. The remainder of the site showed no significant EM anomalies which would be

indicative of buried objects.

To obtain subsurface soil contamination data within the central portion of the suspected pit locations, three
hand auger borings (04-SB0S9, 04-SB11, 04-SB13) and three soil borings (04-SB03, 04-SB04, 04-SB18)
were completed. Hand auger borings were mechanically advanced, using a powered hand auger, a
minimum of five feet prior to sampling. The depths of fill material and contamination were observed to the
extent possible and were recorded in the field log book. Soil borings were advanced to a depth of 16 feet.
Continuous split-spoon samples were collected to the base of each boring. A lithologic description was
made of each split-spoon sample and a complete log of each boring was maintained by B&R

Environmental. The locations of hand auger and soil borings are shown on Figure 3-3.

For purposes of characterizing soil contamination outside of the immediate area of the disposal pits, four
hand auger boring (04-SB20, 04-SB08, 04-SB10, and 04-SB14) and 10 soil borings (04-SB01, 04-SB02,
04-SB05, 04-SB06, 04-SB07, 04-SB12, 04-SB15, 04-SB16, 04-SB17, and 04-SB19) were placed at the
site. These borings were used to collect soil samples adjacent to the disposal pits in order to better define
the extent of contaminanf migration into surrounding soils. Hand auger borings were mechanically
advanced, using a powered hand auger, a minimum of five) feet prior to sampling. The depths of fill
material and contamination were observed to the extent possible and were recorded in the field log book.
Soil borings were advanced to a minimum of 16 feet. Continuous split-spoon samples were collected to
the base of each boring. A lithologic description was made of each split-spoon sample and a complete log

of each boring was maintained. The locations of hand auger and soil borings are shown on Figure 3-3.
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After completion and analysis of the initial round of sampling at Site 4, nine additional soil borings were
completed. The secondary boring locations were selected in order to better identify the southern
boundary of the suspected disposal trench and to more clearly define the extent of subsurface
contamination in the vicinity of the telephone pole storage area. Secondary soil borings were advanced to
a minimum of 16 feet. Continuous split-spoon samples were collected to the base of each boring. A
lithologic description was made of each split-spoon sample and a compiete log of each boring was

maintained by B&R Environmental. The locations of secondary soil borings are shown on Figure 3-3.

One soil sample was collected from each boring location. The sampling depth was based on obvious
indications of contamination, such as stains or chemical odor; elevated PID readings, or the presence of
fill material. Samples were collected at various depths within the borings, dependent upon the above
observations. The identification of the sample depth is included as part of the sample identification (i.e.,
soil sample collected from boring 04-SB04 at depth of 10 to 12 feet is identified as 04-SB04-1012). Each
soil sample collected during the initial sampling event was analyzed for TCL VOCs, TCL SVCCs, total
Kjeldah! nitrogen (TKN), TAL metals and cyanide, pH, and nitroaromatic and nitrosamine compounds.
Those samples collected during the secondary sampling event were analyzed for parameters identified
during the previous investigation. All samples in the vicinity of the telephone pole storage area ((04-SB25-
1416, 04-SB26-1416, 04-SB27-1618, 04-SB28-1618, and 04-SB29-1618) were analyzed for
trichloroethene. The remaining samples (04-SB21-1618, 04-SB22-1618, 04-SB23-1618, and 04-SB24-
1618) were analyzed for TCL SVOCs and TAL metals.

Twelve soil samples (04-SB01-1216, 04-SB03-1214, 04-SB04-1214, 04-SB07-1822, 04-SB08-0809, 04-
SB0S-0809, 04-SB10-0708, 04-SB11-0809, 04-SB14-0506, 04-SB15-0812, 04-SB18-1012, and
08-SB19-1012) collected from Site 4 were tested for PCBs (Aroclor 1260) using Ensys PCB RISE® Soil
test kits. In addition, one duplicate sample (04-SB09-0809) was analyzed for the TAL PCBs at a fixed

base laboratory, to verify field test kit performance.

In addition to samples collected for chemical analysis, two subsurface soil samples (04-SB01-0406,
04-SB16-0406) were collected for determination of geotechnical parameters, including soil classification,
grain size, and moisture content. These samples consisted of site representative soils collected from

auger cuttings at the sampling location.

The analytical results associated with the soil sampling activities are provided in Appendix F.
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3.3.2.6 Wetland/Forest Stand Delineation

One wetland area was delineated on Site 4 during previous field investigations. The wetland consisted of
a small, isolated pool of water in the woods immediately east of the site. The wetland appears to be of
man-made origin and is likely to become dry during drier seasons. The pool is completely shaded by
trees growing on the surrounding uplands. It appears to be too small and isolated to be of significant
ecological or hydrolbgical value. The cover over the former burial sites lacks wetlands. Site 4 supports old
field vegetation but is bordered to the south, east, and west by Oak-Hickory Forest. Lands to the north of

the site are presently used as a quarry.

3.3.27 High Resolution Electromagnetic Survey

During June 1997, a High Resolution Electromagnetic (HREM) survey was performed at Site 4. The
survey was performed to verify the results of the terrain conductivity survey previously performed at the

site during the Design Verification Study. The results of the HREM survey are provided in Appendix F.

3.3.28 Groundwater Characterization Study

During June 1997 the existing groundwater monitoring wells were samplied and analyzed for low
concentration VOCs and SVOCs as well as TAL inorganics, cyanide, TCL pesticide/PCBs, and Method
8330 explosives. TCE was identified in numerous wells at Site 4 during this investigation. The

groundwater sampling results are provided in Appendix F.

34 SITE 7 - ORDNANCE BURN AREA

Site 7, the Ordnance Burn Area, is located north of Dahigren Road, approximately 300 yards southeast of
Site 4 (the Chemical Burial Area), and north of Buildings 501, 506, and 508. The site was reportedly used
for the thermal destruction of waste ordnance compounds between 1948 and 1968. The site consists of a
swale approximately 250 feet long and 20 feet wide. Waste disposed at this site included various types of
explosives, primarily nitroaromatics and nitroaliphatics. It has been reported that approximately 33,000
pounds of explosives were burned at this site over a period of 20 years. Site details are provided in
Figure 3-4. '

3.4.1 Physical Characteristics

Site 7 consists of a swale 20 feet wide and approximately 250 feet in length. Buildings 501 and 506,

previously used for the storage of hazardous wastes, are located immediately south of Site 7, within a
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fenced enclesure. The remainder of the area adjacent to the swale is either cleared or covered by

woodland or grass.

The site is flat with a gentle slope to the east. The Upland Sand and Gravel and the Potomac Group
uriderlie Site 7. The thickness of unconsolidated sediments ranges from 58 to 68 feet. A thin (1tc 2 feet)
pale white to beige clayey silt to silty clay member of the Potomac Group exists at 40-45 feet below
~ground surface in the northern and western portions of the site. This unit may correlate to the clay unit

encountered at Site 4. The depth to the Wissahickon Formation is unknown at Site 4.
Depth to the water table ranges from approximately 34 to 51 feet from east to west across Site 7. The
average hydraulic conductivity is estimated to be 1.67 x 10 cm/s (4.73 feet/day), based on slug tests by
Malcom-Pirnie. Groundwater flow direction has not been accurately defined at Site 7.

Additionail detail related to the physicai characteristics of the site are provided in Section 4.0.

3.4.2 Previous Investigations

The earliest site investigation consisted of the IAS, which did not involve any intrusive investigations or
field sampling. Conducted in 1984, the IAS identified wastes which were potentially disposed at Site 7,
and the period of time during which the site was active. This information was ascertained through a
review of the operational history of the site and other relevant documents, plus interviews with facility

personnel. Subsequent studies have included the following onsite investigative work:

Previous Investigation Summary - Site 7, Ordnance Burn Area

Study Description Date Procedure
Confirmation Study, Verification 1987 Limited groundwater, surface water,
Phase sediment, and soil sampling
Remedial Investigation (Phase I/ll) 1889/1993 | Extensive site characterization and media

sampling, risk characterization

Draft Feasibility Study 1993 Analysis of remedial options, risk
' mitigation options

Wetland/Forest Stand Delineation 1995 ldentification and delineation of wetlands
and a forest inventory

Groundwater Characterization Study 1997 Sampling and analysis of groundwater at
all site monitoring wells
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3421 Confirmation Study/Verification Phase

The Confirmation Study/Verification Phase involved the placement of one groundwater monitoring vvell
(7TGWO09) and 54 soil borings within swale. Soil samples were collected at the surface and at one foot
depths to a total depth of five feet. All soil boring samples were analyzed to the two foot depth, with the
analysis of deeper samples performed only when nitroaromatic contamination was identified in the
shallower samples. Significant nitroaromatic contamination was identified throughout the subsurface soil

within the swale.

Monitoring well 7GW08 was sampled on two occasions during this investigation. Nitroaromatic
contamination was identified in the monitoring well during both events. TNT, TDX, HMX, and 2 4-

dinitrotoluene were found during the sampling activities.

3.4.2.2 Remedial Investigation - Phase |

During the Phase | RFI, 59 soil samples were collected from 27 hand auger borings. The hand auger
borings were advanced to a depth of five feet and were used to characterize the nitroaromatic
concentrations in the subsurface soil within the swale. Nitroaromatic contamination was detected in all but
three samples collected from the swale during Phase I. Concentrations of HMX and RDX were identified
up-to 160,000 micrograms per kilogram (ug/kg) and 1,000 ug/kg, respectively. In addition concentrations

of 2,4,6-TNT were also detected during the investigation.

Two groundwater monitoring wells (7GW41 and 7GW42) and one piezometer (7PZ42) were installed
during the Phase ‘I investigation. The new and existing wells were sampled during this phase of the
investigation. Metals and nitroaromatics were detected in the groundwater during Phase I. Nitroaromatics
were only detected in monitoring well 7GWO08. Groundwater samples were not analyzed for volatile

organic compounds during this sampling round.
A summary of the data collected during RFI is included in Appendix G.

3.4.2.3 Remedial Investigation - Phase Il

During the Phase Il RFI, two soil borings were advanced to a depth of 15 feet, with samples collected at 5,
10, and 15 feet below the ground surface. The samples were collected to characterize the vertical extent
of contamination in the shallow soil within and just beyond the limits of the swale. As with the Phase | RFI,
elevated concentrations of RDX, HMX and 2,4,6 TNT were detected in the subsurface soil.
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During Phase I, the three existing welis were sampled and slug tests were performed at monitoring wells
7GW41 and 7GW43. Low levels of volatile organics, including cis-1,2-dichloroethene, TCE, and 1,1,2,2-
tetrachloroethane were detected in the groundwater during Phase Il. Nitroaromatics were also detected in

the groundwater at monitoring well 7GW08.
A summary of the data collected during RFI is included in Appendix G.

3424 Feasibility Study

The RFI concluded that a significant threat to human health and the environment existed through potential
exposure to nitroaromatic and volatile organic contaminants in soil and groundwater. In response to the
recommendations of the RFI Report, a draft CMS was prepared. The remedial objectives outlined
included the removal of the contaminant source to prevent further contaminant migration into the
groundwater and limiting further migration of the contaminants identified in the groundwater. The
recommended RA for Site 7 consisted of soil washing within the swale with associated groundwater

treatment.

' 3.4.25 Wetland/Forest Stand Delineation

Site 7 does not contain wetlands as defined in 33 CFR 328 or delineation criteria in the 1987 Corps of
Engineers Wetlands Delineation Manual (USCOE, 1987). In addition, Site 7 does not contain other areas
regulated under Section 404 of the CWA or the Maryland Nontidal Wetlands Protection Act.

The proximity of the drainage swale is surrounded by Pine Forest, while further to the west, north, and
east, Oak-Hickory Forest is present.

3.4.2.6 Groundwater Characterization Study

During June 1997 the four existing groundwater monitoring wells and piezometer were sampled and
analyzed for low concentration VOCs and SVOCs as well as TAL inorganics, cyanide, TCL
pesticide/PCBs, and Methéd 8330 explosives. Nitroaromatic contamination was identified in monitoring
well 7GWO08, while TCE contamination was identified in wells 7GW41, 7GW43, and piezometer 7PZ42. A
summary of the data is provided in Appendix G.
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3.5 SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT

The Abandoned Chemical Disposal Pit is located along the southern facility boundary, at the end of
Perimeter Road. The site has been described as a pit 10-feet by 10-feet by 12-feet. The location of the
site was identified during the Design Verification Study with the location confirmed through a site
geophysical investigation in the Summer of 1996 and the excavation activities conducted in the Fall of

1996. The major features of Site 8 are shown on Figure 3-5.

Site 8 was used from 1951 until 1971 for disposal of miscellaneous waste chemicals from laboratories at
the NSWC-White Oak facility. Wastes disposed at this site included acids, mercury, solvents, and
numerous, unidentified waste chemicals. The primary wastes of concern include solvents and mercury. It

has been estimated that approximately 180 pounds of mercury were disposed at this location.

3.51 Physical Characteristics

The site is relatively flat with no surface water features within proximity to the site. Surface water would be
expected to infiltrate the soils overlying the site and migrate into the subsurface soils or flow towards the

east.

The Upland Sand and Gravel and the saprolite of the Wissahickon Formation are the two geologic units
present at Site 8. The Upland Sand and Gravel ranges in thickness from 0 to 10 feet. The saprolite at

Site 8 begins approximately 5 to 10 feet below ground surface and ranges thickness from 20 to 39 feet.

Groundwater flow direction at Site 8 is to the north, discharging to an unnamed, intermittent tributary of
Paint Branch Creek along the northern boundary of the site. The unnamed, intermittent tributary also
receives runoff from Site 11. Depth to groundwater ranges from approximately 31 to 38 feet, with the
average saturated aquifer thickness of 20 feet. The estimated hydraulic conductivity of the Upland Sand

and Gravel at Site 8 is approximately 2.28 x 10 cm/sec(6.46 feet/day).

Additional detail related to the physical characteristics of the site are provided in Section 4.0.

3.5.2 Previous Investigations

The earliest site investigation consisted of the IAS, which did not involve any intrusive investigations or
media sampling. Conducted in 1984, the IAS identified wastes which were potentially disposed at Site 8,

and the period of time during which the site was active. This information was ascertained through a
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review of the operational history of the site and other relevant documents; plus interviews with facility

personnel. Subsequent studies have included the following onsite investigative work:

Previous Investigation Summary - Site 8, Abandoned Chemical Disposal Pit

Study Description Date Procedure
Confirmation Study, Verification 1987 Limited groundwater, surface water,
Phase sediment, and soil sampling
Remedial Investigation (Phase I/ll) .| 1989/1993 | Extensive site characterization and media

sampling, risk characterization

Draft Feasibility Study 1993 Analysis of remedial options, risk
mitigation options

Remedial investigation (Phase Ili) 1994 Sampling and analysis of groundwater
samples from 5 existing wells

Design Verification Study 1995 Focused soil sampling, electromagnetic
surveys, remedial design analysis

Wetland/Forest Stand Delineation 1995 Identification and delineation of wetiands
and a forest inventory

Source Removal Action _ 1996 Removal of waste and contaminated sioil
from subsurface disposal area

Groundwater Characterization Study 1997 Sampling and analysis of groundwater at
all site monitoring weils

3.5.21  Confirmation Study/Verification Phase

Four groundwater monitoring wells were installed and sampled during this investigation. In addition, a
GPR geophysical survey was conducted in an attempt to locate the former underground disposal area,
although results were inconclusive. The analytical data collected during this investigation suggested that
no mercury contamination in the groundwater existed. Some metal and VOC contamination was detected
in the groundwater, but only in significant concentrations in one well. TOC, TOX, and oil and grease

results were relatively low.

3.5.2.2 Remedial Investigation - Phase |

During Phase |, two surficial soil samples were collected and a GPR survey was conducted. The GPR
survey was conducted to better define the location of the abandoned disposal pit. The sampling was
performed in an attempt to measure chemical concentrations in the soil, determine the potential presence

of buried drums, and to assist in the prediction of contaminant movement.
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The Phase | investigation also included the installation of one additional groundwater monitoring well. This
well and the four previously installed wells were sampled during the Phase | RFl. During the well

installation, split-spoon samples were coliected to characterize the subsurface lithology.

3.5.2.3 Remedial Investigation - Phase |

During Phase Ii of the RFI, all five monitoring wells were sampled. In addition, single- and multiple-well
tests were conducted to characterize the hydraulic characteristics of the water table aquifer. Ecological
investigations were also conducted during Phase Il to assess conditions on site. Included in the

investigation were terrestrial vegetation and mammal surveys.

3.5.24  Feasibility Study

The draft RFI concluded that a significant threat to human health and the environment may exist in the
future through potential contaminant exposure via groundwater and recommended remedial action. In
response to the recommendations of the RFI report, a CMS was prepared in 1993. The remedial
objectives outlined include the removal of any remaining contamination sources and the reduction of the
health risks associated with exposure to contaminated groundwater. The CMS evaluated alternatives for
achieving the remedial objectives. The recommended RA for Site 8 consisted of the excavation and
thermal treatment of contaminated soils (estimated volume of 1,600 cubic yards), offsite disposal of

excavated waste materials, and the installation of a groundwater extraction and treatment system.

3.5.25 Remedial Investigation - Phase Hi

Phase Il of the RFI consisted of sampling of the five existing groundwater monitoring wells in April 1993.

These results are provided in Appendix H.

3.5.2.6 Design Verification Study

Following issuance of the draft CMS, plan preparation was initiated for the identification and removal of
buried wastes at the site which may serve as a source of groundwater contamination. In order to further
characterize the site and brepare remediation plans a field investigation was undertaken. The results of
this Design Verification Study were used in the preparation of preliminary plans related to removal of

buried wastes at the site.

An EM survey of Site 8 was completed to define the extent of buried objects which might indicate the

location of the chemical disposal pit. The survey was conducted across the entire site and extended into
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the wooded area east of the road. A Geonics EM-31 Terrain Conductivity Meter was used to measure the
ground conductivity in the immediate vicinity of the instrument to a depth of approximately 10 feet.
Readings from this instrument were recorded at two positions at each grid point (with the EM-31 pointing
north-south and again pointing east-west). Anomalous readings between grid points were ncted and

investigated further with the EM instrument.

Results of the survey indicated that EM anomalies were present between the turn-around and monitoring
well BGW36. Readings consistent with small buried objects were noted and these locations were marked
in the field to be sampled with hand augers. The remainder of the site showed no significant EM
anomalies which would be indicative of buried objects. Based on the resulis of the EM survey, the
disposal pit is presumed to be located east of the turn-around, between the road and well 8GW38. This
location is slightly east of the previously suspected disposal pit location. The limited magnitude of the EM
deflections in this area indicates that the disposal pit is likely to be small (less than 10 x 10 feet) and
probably does not contain large metal containers or drums. Small containers are thought to be present
based on subsequent sampiing at the site.

To define the extent of the material deposited in the waste pit, two hand auger borings (08-SB03 and
08-SB04) were advanced a minimum of four feet prior to sampling. The depths of fill material and
contamination were observed to the extent possible and were recorded in the field log book. The

locations of hand auger borings are shown on Figure 3-5.

During placement of hand auger boring 08-SB03, liquid mercury and broken glass were observed in the
auger cuttings at a depth of one to two feet. A sample (08-SB03A-0102) of this material was collected
prior to advancing the boring and analyzed for TAL metals to confirm the presence of the mercury
contamination. No significant PID readings were observed. Soil boring 08-SB03 was then advanced to a
depth of six feet. Visual analysis of the soil at these depths also indicated the presence of mercury. In
addition, a white powder was observed at a depth of four to six feet. A sample of the soil contaminated
with the white powder was collected and analyzed. Groundwater was observed at a depth of six feet
within this boring.

Soil boring 08-SB04 was manually advanced to a depth of twelve feet. No apparent soil contamination
was identified within soil boring 08-SB04.

For purposes of characterizing soil contamination outside of the immediate area of the disposal pit, four

soil borings were placed at the site (08-SB01, 08-SB02, 08-SB05, and 08-SB06). These borings were
used to collect soil samples adjacent to the disposal pit in order to better define the extent of contaminant
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migration -into surrounding soils. No significant contamination was detected in these borings. Visual
observations and PID readings of the site soils did not identify any apparent contamination in the soil

surrounding the disposal site.

In addition, two soil borings (08-SB07 and 08-SB08) were completed within a 10 foot radius of hand auger
boring 08-SBO3 to better define the extent of contamination found at this location. The locations of the soil
borings are shown on Figure 3-5. Continuous split-spoon sampling occurred to the bottom of each boring.
No contamination was identified within either boring. A lithologic description was made of each split-spoon

sample and a complete log of each boring was maintained.

One soil sample was collected from each boring focation. The sampling depth was based on obvious
indications of contamination, such as stains or chemical odor, elevated PID readings, or the presence of
fill material. Samples were collected at various depths within each boring, dependent upon the above
observations. The identification of the sample depth is included as part of the sample identification (i.e.,
soil sample collected from boring 08-SB04 at depth of 10 to 12 feet is identified as 08-SB04-1012). Each
soil sample was analyzed for TCL VOCs, TCL SVOCS, TKN, TAL metals and cyanide, pH, and
nitroaromatic and nitrosamine compounds. Samples 08-SB07-0810 and 08-SB08-0810 were analyzed
only for TCL VOCs and TAL metals. Only these groups of contaminants were identified at the suspected
pit location (08-SB03). One additional sample (08-SB03A-0102) was collected from hand auger boring

08-SB03 and analyzed for TAL metals due to obvious liquid mercury contamination.

Three soil samples (08-SB03-0304, 08-SB04-1112, and 08-SB05-1618) collected from Site 8 were tested

for PCBs using Ensys PCB RISS® Soil test kits. The results of the PCB field screening indicated the
presence of elevated PCB levels (> 4.0 ppm Aroclor 1260) in soil sample 08-SB03-0304. However,
screening results of the other samples indicated nondetectable PCB ievels for Aroclor 1260 based on a

0.4 ppm detection limit.

In addition to samples collected for chemical analysis, two subsurface soil samples (08-SB02-0608,
08-SB06-0406) were collected for determination of geotechnical parameters, including soil classification,
grain size, and moisture content. These samples consisted of site representative soils collected from

auger cuttings at the sampling location.

3.5.2.7 Wetland/Forest Stand Delineation

A wetlands delineation and forest inventory were conducted at Site 8. Site 8 does not contain wetlands as

defined in 33 CFR 328 or delineation criteria in the 1987 Corps of Engineers Wetlands Delineation Manual
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(USCOE, 1987). In addition, Site 8 does not contain other areas regulated under Section 404 of the CWA
or the Maryland Nontidal Wetlands Protection Act.

Hardwood forest vegetation at Site 8 was inventoried in accordance with the Maryland Forest

Conservation Act. No specimen trees or other outstanding vegetation was noted.

3.5.2.8 High Resolution Electromagnetic Survey

During September 1996, a HREM survey was performed at Site 8. The survey was performed to verify
the results of the terrain conductivity survey previously performed at the site during the Design Verification
Study prior to completion of a source removal action. The results of the HREM survey are provided in

Appendix H.

3.5.2.9 Source Removal Action

In response to the draft CMS recommendations related to soil contamination at the site, a removal action
was conducted in October and November of 1996. At that time, 100 tons of nonhazardous solid waste,
including soil and debris, were excavated from the site and transported offsite for disposal. Excavated
materials included mercury filled vials, a white powder, and a Plexiglass cube filled with saline solution.
Soil samples were collected at various stages during the excavation activities to confirm the removal of

contaminants.

3.5.2.10 Groundwater Characterization Study

During May 1997 the five existing groundwater monitoring wells were sampled and analyzed for low
concentration VOCs and SVOCs as well as TAL inorganics, cyanide, TCL pesticide/PCBs, and Method
8330 expiosives.

3.5.211 Army Research Laboratory Investigations

In addition to work performed by the Navy at NSWC-White Oak, additional investigations have been
performed by the US Arrhy Corps of Engineers in support of the neighboring Army Research Laboratory.
Work to date has included the installation of three groundwater monitoring wells in areas believed to be
downgradient of Site 8, and the collection of groundwater samples at these wells. The investigations have

been conducted on two occasions, during 1994 and again in 1997.
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3.6 SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300

The Industrial Wastewater Disposal Area 300 is located south of Dahlgren Road along the
Montgomery/Prince George's County line and extends southward to the facility boundary. A perennial
tributary of Paint Branch Creek is located west and south of the site and an intermittent tributary of the

creek is located to the east. Figure 3-6 identifies the major features of Site 9.

The Industrial Wastewater Disposal Area 300 was used from the early 1950s until the mid-1970s. Several
leaching wells and above ground discharges to the soil were used in this area for disposal of liquid wastes
containing explosive related compounds. Wastewater disposed at the site contained TNT, RDX, and
several other explosive related compounds. It is estimated that at least 7,200 pounds of these
wastewaters were disposed at this site over a period of approximately 25 years. It is also reported that

solvents were disposed in the same manner as the explosive compounds.

3.6.1 Physical Characteristics

Site 9 comprises a mosaic of remnant forest patches and lawns and parking lots surrounding several
small building and other structures. Most of the forest remnants comprise Qak Hickory Forest dominated
by upland oaks with a dense understudy of mountain laurel. Forest areas on the east and west sides of

Site 9 comprise Mixed Deciduous Forest dominated by tulip popuiar and upland oaks.

The Upiand Sand and Gravel, the Potomac Group, and the saprolite of the Wissahickon Formation
underiie Site 9. The uppermost geologic unit is the Upland Sand and Gravel, underlain by the Potomac
Group. The saprolite member and fractured gneiss of the Wissahickon Formation underlie the
unconsolidated sediments of the Upland Sand and Gravel and the Potomac Group. Some of the
unconsolidated units have been eroded by the perennial stream to the west of the site and the intermittent
stream to east of the site. Both streams are tributaries to Paint Branch Creek. The northern part of the

site has experienced less erosion than the southern part.

Based on borehole data, the northern portion of the site is underlain by approximately 40 to 65 feet of
unconsolidated sediments. Several silty clay seams exist within the unconsolidated sediments. These
layers are localized and are not laterally continuous. The saprolite member of the Wissahickon Formation
occurs at approximately 40 feet below ground surface and is approximately 25 feet thick. Below the
saprolite and weathered gneiss, a highly weathered gray-green chlorite schist of the Wissahickon
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