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Key Review Information

‘Environmental Restoration Sites: Operable Units 2 and 3 (Apple Orchard

Landfill and Surface- and Groundwater); Site 4 (Chemical Burial Area);

Site 5/13 (Open Burn and Oil Sludge Disposal Area); Site 7 Ordnance EPA ID:

Burn Area; Site 9 (Industrial Wastewater Disposal Area); Site 11 MD0170023444

(Industrial Wastewater Disposal Area 100 Area); Site 49 (TCE
undwater Plume 400 Area); and Solid Waste Management Unit 87

Region: 3 State: MD City/County: Silver Spring/Montgomery
) Lead Agency: Department of the Navy,
Fund: BRAC NAVFAC, Washington

NPL Status: Not Listed

Review Conducted by: NAVFAC Washington [ Next Review: 2011

Protectiveness Statement

The remedies for the Sites identified above are currently protective of human health and
ecological receptors. Land Use Controls have been effective in preventing usage of groundwater
as a potable water supply and have also restricted activities within the sitc boundaries that could
potentially disturb the surface of the site. At OU 2/3, Site 5/13, Site 7, Site 9, and Site 11, the
source and groundwater treatment systems are effective in reducing the concentrations of
contaminants that may migrate off-site. At Site 4, Site 49, and SWMU 87, where the remedies
are under construction, the active components of the remedies need to be installed to ensure
long-term protectiveness. Groundwater monitoring and five-year reviews also help to ensure
that the remedial actiops continue to remain protective of human health and the environment.
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Commanding Officer
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BRAC Environmental Coordinator
BRAC Program Management Office
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1.0 INTRODUCTION

The purpose of this Five-Year Review is to determine whether the selected remedies for
Operable Unit (OU) 2 and OU 3 at the former Naval Surface Warfare Center — White
Oak (NSWC-WO) in Silver Spring, Maryland, are protective of human health and the
environment. The methods, findings, and conclusions of the OU 2 and OU 3 Five-Year
Review are documented in this report. In addition, issues found during the review and
recommendations to address them are also included in this document.

Site 1 (Parking Lot Landfill) and Site 2 (Apple Orchard Landfill) are both landfills which
were investigated simultaneously and portions of Site 1 were remediated along with Site
2. The OU 2 ROD includes the soil, waste and sediment at both sites 1 and 2. The OU 3
ROD includes the groundwater underlying and surface water adjacent to Sites 1 and 2.
All references to OU 2 and OU 3 in this Five-Year Review include both Sites 1 and 2.

The Department of the Navy (Navy) is the lead agency for site activities at former
NSWC-WO. The US Environmental Protection Agency (USEPA) Region 3 and the
Maryland Department of Environment (MDE) are the support agencies. Cleanup monies
are provided by the Department of Defense.

The Navy is preparing this Five-Year Review report pursuant to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) §121 and the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). CERCLA
§121 states the following:

If the President selects a remedial action that results in any hazardous
substances, pollutants, or contaminants remaining at the site, the President shall
review such remedial action no less often than each five vears after initiation of
such remedial action to assure that human health and the environment are being
protected by the remedial action being implemented. In addition. if upon such
review it is the judgment of the President that action is appropriate at such site in
accordance with section 104 or 106, the President shall take or require such
action. The President shall report to the Congress a list of facilities for which
such review is required, the results of all such reviews, and any actions taken as a
result of such reviews.

Furthermore, the NCP; 40 Code of Federal Regulations (CFR) §300.430(f) (4) (i) states:

If a remedial action is selected that results in hazardous substances, pollutants. or
contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such actions no less often
than every five years after the initiation of the selected remedial action.

JM Waller Associates, Inc. (JMWA) conducted an analysis of the available information
from June through October 2006 in support of the Five-Year Review in response to
Delivery Order 011 under Contract Number N62477-03-D-0163. Representatives of
JMWA conducted an inspection of QU 2 and 3 on June 21. 2006. This is the first Five-
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Year Review for the former NSWC-WO sites. The triggering action for this statutory
review was the initiation of remedial actions at OU 2. The Five-Year Review is required
for OU 2 because hazardous substances, pollutants, or contaminants remain above levels
that allow for unlimited use and unrestricted exposure.
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2.0 SITE HISTORY
2.1. OU2- APPLE ORCHARD LANDFILL

OU 2 was identified as a Navy Installation Restoration Program (IRP) site in an Initial
Assessment Study (IAS) conducted by the Navy’s Naval Energy and Environmental
Support Activity (NEESA) in 1984.

The IAS found that Site 1 was used for waste disposal from 1948 to 1953. Material
disposed of included trash, metal scrap, construction debris, lubricating oil, storage
batteries, metal plating wastes, and vehicle maintenance shop wastes. Other than reports
that 60 automobile batteries were disposed, the IAS reports no information regarding the
quantity of wastes disposed. It is estimated that Site 1 contains a total of 10,000 cubic
yards of fill and waste.

The 1IAS found that OU 2 was used from 1948 to 1982 for waste disposal. Wastes
reportedly disposed of included fill dirt, construction rubble, polychlorinated biphenyls
(PCBs), various solvents (including xylene, acetone, dry cleaning solvents, and lacquer
thinner), paint residue, acids, phenols, and other waste chemicals. The 1AS estimated that
approximately 2,300 gallons of these materials were disposed of at OU 2 during each
year of disposal. Additionally, the IAS found that carbon tetrachloride and methyl ketone
may have been disposed of at the Apple Orchard Landfill and that between 500 and 1.000
gallons of oil containing PCBs were deposited in the landfill in 1957-58. In addition, an
unknown quantity of ordnance shapes (metal vessels used during research at the former
facility), were disposed in the landfill. Ordnance shapes are not likely to contain
hazardous substances and are considered to be inert, low-hazard military wastes. It is
estimated that OU 2 contains a total of 75,000 cubic yards of fill and waste.

The findings of initial soil, surface water, groundwater, and sediment investigations are
reported in a Confirmation Study/Verification Phase Report (Malcolm Pirnie, 1987).
These investigations were conducted to confirm the findings of the IAS and to further
characterize site conditions.

A remedial investigation (RI) was performed at OU 2 which included two phases of
investigations in January 1989 and March 1992 and resulted in a draft Rl in March 1992.
Additional surface and subsurface soil, groundwater sediment and surface water samples
were collected and a soil gas survey was performed during these investigations.

An additional investigation of OU 2 was completed as part of a Design Verification
Study (HNUS, 1995), which included record reviews, terrain conductivity surveys. test
pit placement, and subsurface soil and sediment sampling.

In June 1996, the Navy, GSA, and the Army agreed on the disposition of the Federal
Research Center (FRC) (formerly the Dahlgren Division, White Oak Detachment. Naval
Surface Center) at White Oak in Silver Spring, Maryland, from the Navy to GSA (662
acres) and to the Army (48 acres).

2-1
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The results of additional investigations of OU 2 completed between November 1998 and
April 1999 are included in a RCRA Facility Investigation (RFI) report (TtNUS, 2000).
The RFI included further characterization of soil (primarily surface), groundwater,
surface water, and sediment.

The final investigation related to OU 2 was completed as part of a Base-wide Ecological
Risk Assessment (BERA) (TtNUS, 2001a).

A Corrective Measures Study (CMS) for OU 2 (TtNUS, March 2001) was completed in
2001 and developed alternatives for eliminating unacceptable risks identified by the Rl.
The CMS also meets the requirements of a CERCLA Feasibility Study (FS).

The Record of Decision (ROD) for OU 2 soil, waste and sediment was signed in July
2001.

A Memorandum of Understanding (MOU) was signed between the Navy and GSA in
June 2005, which defines the rights and responsibilities of each party as they apply to the
OU 2 landfill.

2.2. OU3-SURFACE WATER AND GROUNDWATER RELATED TO OU 2

OU 3 addresses the groundwater underlying OU 2 and the surface water adjacent to it. A
remedial investigation (RI) was performed to characterize the soils, groundwater. and
surface water at OU 2. The investigation, performed in two phases, January 1989 and
March 1992, resulted in a draft RI in March 1992.

A facility-wide groundwater investigation was completed in the spring and 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 the areas of the base proposed for reuse. The
groundwater quality was similar to that found during previous studies (B&R
Environmental, 1997).

A Corrective Measures Study (CMS) for OU 2, which included groundwater, was
completed in 2001 and developed corrective measures for eliminating unacceptable risks
identified during the RI. Based on the CMS recommendation, a Proposed Plan was
developed for the remedial action, and a public meeting was held in March 2001 to solicit
comments.

The ROD for OU 3 groundwater and surface water was signed in September 2004. The

selected remedy includes natural attenuation, institutional controls, and long-term
monitoring of surface water and groundwater.

2-2
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3.0 BACKGROUND
3.1. FACILITY PHYSICAL CHARACTERISTICS

The former NSWC-WO facility is located approximately 5 miles northeast of
Washington, DC, near the boundary between the Piedmont and Coastal Plain
physiographic provinces. The facility lies in gently rolling terrain. The topographic
expression of the area is typical of a deeply incised, dendritic stream channel pattern.
Paint Branch and its tributaries dominate local drainage patterns.

The highest elevation of former NSWC-WO is approximately 398 feet above mean sea
level (MSL). The lowest elevation is roughly 145 feet above msl. The terrain of the
western portion of the facility slopes generally eastward toward Paint Branch 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 and its tributary drainages. Near stream channels, the ground surface slopes
increase to as much as 65 percent.

3.1.1 OU 2 and OU 3 Physical Characteristics

The OU 2 landfill source area is approximately 5.5 acres in size. The geology underlying
OU 2 has been characterized based on the results of borings located around the perimeter
of the landfill and test pits along its northern edge. The physical features of OU 2 are
shown in figure 3-1. The thickness of the landfill was estimated by comparing the
topography prior to landfill activities to the present topography. The depth of the landfill
thickens from approximately 4 feet at Perimeter Road, which is at the northern boundary
of former NSWC-WO, to about 36 feet at the edge of the landfill plateau. Test pits along
the northern perimeter and northeastern corner of the landfill revealed sand with silt and
gravel and concrete and asphalt as the fill material (Halliburton NUS, 1995c).

The native material surrounding OU 2 consists of a thin mantle of soil resting on the
saprolite of the Wissahickon gneiss. The shallow surface material is variable, ranging
from clayey silt to sandy silt to gravel with a thickness of 2 to 6 feet. The saprolite
ranges in thickness from 8 feet along the unnamed tributary to greater than 49 feet along
the northern edge of the site. Bedrock was encountered along the southern perimeter of
the landfill approximately 10 feet below ground surface (bgs), and 30 feet in the
northwestern corner of OU 2.

Groundwater at OU 3 is unconfined and present in the saprolite, bedrock and, to a lesser
extent, the surface soils along the surface drainage pathways. The depth to the water
table at OU 3 ranges from approximately 3 to 4 feet bgs along the toe of the landfill to
32.5 feet bgs along Perimeter Road. Based on a comparison of available groundwater
elevations and predevelopment topographic maps of OU 2, it is unlikely that groundwater
would be in contact with wastes within the OU 2 landfill. Groundwater flows radially
from the northwestern corner of the site to the southeast, discharging at least in part to the
unnamed stream to the south. The mean hydraulic conductivity of the saprolite has been

3-1
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calculated to be 9.58 feet/day and 7.66 E-2 feet/day for the bedrock.

3.2. LAND AND RESOURCE USE

Currently, the majority of property occupied by Sites 1 and 2 is wooded and/or open
space with a small, paved parking area at Site 1. The property is owned by the GSA.
GSA has used part of Site 1 for the construction of a power plant to support future
buildings and tenants and the property is not anticipated to be used for residential
purposes. Adjacent property is to be developed for commercial/industrial purposes. The
buildings constructed as part of this development will be leased to the FDA. The
anticipated future use of Sites 1 and 2 is also commercial/industrial use. Private property
immediately north of the former NSWC-WO is used for residential purposes. An
apartment complex is located on private property less than 100 feet to the north of OU 2.

Groundwater at OU 3 is not used as a potable water supply at this time and there is no
known plan to use the impacted groundwater. In addition, water for occupants of the
former NSWC-WO and the surrounding properties is, and is expected to continue to be,
supplied by a local municipal water authority. Local ordinances prevent the installation
of new private potable wells where a public supply is readily available.

3.3. NATURE AND EXTENT OF CONTAMINATION

Twenty surface soil samples were collected at OU 2 for EPA TCL and TAL analysis. An
additional nine samples were analyzed for PCBs. Ten subsurface soil samples were
collected at OU 2. No contaminants of concern (COCs) were identified in QU 2 soils for
the anticipated commercial/industrial use of the property. While residential use is not
anticipated, PAHs and PCBs were determined to be COCs under this use. PAHs have
been determined to be COCs for ecological receptors. Lead has been detected at a
maximum concentration of 1,510 mg/kg in Site 1 surface soils and has been determined
to be a COC under the planned industrial use of the property. Arochlor 1260, PAHs.
mercury and zinc are COCs for ecological receptors in Site 1 soil, while the PAHs are
COCs for ecological receptors in OU 2 soils.

A total of nine groundwater monitoring wells at OU 3 have been sampled. The results of
the groundwater sampling indicate that hazardous substances disposed in both the Site 1
and Site 2 landfills have migrated to downgradient groundwater.

Thirteen Volatile Organic Compounds (VOCs) were detected in groundwater and three of
them (trichloroethene (TCE), 2-butanone and acetone) exceeded both MCLs and tap
water RBCs for one or more rounds of sampling. TCE was consistently detected at up to
35 ug/L in two wells (02GW32 and 02GW102) during the first four rounds of sampling
in 1999. Since then, only one TCE exceedance has been detected at one location
(02GW32) during the first round of post-closure monitoring.
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Six Semi-volatile Organic Compounds (SVOCs) were detected in groundwater samples,
and only bis (2-ethylhexyl) phthalate exceeded both its MCL and tap water RBC for one
round of sampling.

No pesticides or PCBs were detected in groundwater samples.

Four explosives were detected in groundwater samples and one of these (RDX) exceeded
its tap water RBC concentration.

Eighteen metals were detected in groundwater samples and six of these (aluminum,
arsenic, iron, lead, manganese and thallium) exceeded both their MCL and tap water
RBC for one or more rounds of sampling.

Perchlorate was detected in one well during the first round of sampling at a concentration
of 5.89 ug/L, which is higher than its tap water RBC of 22.5 ug/L.

A total of fourteen sediment samples were collected for TCL/TAL analysis and an
additional nine samples were collected for PCB analysis. The results of sediment
sampling indicate that Arochlor 1260 and PAHs have migrated from Site 1 and/or 2 to
sediment within a drainage swale and intermittent stream and that these compounds are
COC:s for ecological receptors. The maximum detected concentrations for Arochlor 1260
and total PAHs in sediment are 143 mg/kg and 41 mg/kg, respectively. Sediments
requiring remediation as part of this action are limited to a drainage swale and an
intermittent stream which are part of OU2. This intermittent stream is a tributary of Paint
Branch, which is designated as Class III — Natural Trout Waters [Code of Maryland
Regulations (COMAR) 26.08.02]. Based on the conceptual site model, the sediment
COCs could eventually migrate to Paint Branch.

Eight VOCs were detected in surface water samples and only one, tetrachloroethene
(PCE) at 5.6 ug/L, exceeded both its MCL and tap water RBC for one round of sampling.

A single detection of perchlorate (5.6 ug/L) exceeded the provisional tap water RBC of
22.5 ug/L. No other explosives were detected in surface water samples.

Twelve metals were detected in surface water samples and three of them (iron. lead and
manganese) exceeded both their MCL and tap water RBC for one or more rounds of
sampling.

3.4. RISK ASSESSMENT SUMMARY

The following risk summaries were developed from the information in the Record of
Decision, before the remedy was implemented.

3.4.1 Human Health Risk Summary
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A streamlined risk assessment was performed for the landfill source areas consisting of
an evaluation of surface and subsurface soil data for OU 2 to determine which hazardous
substances may present an unacceptable risk to human health. Per EPA Military Landfill
Guidance , a detailed assessment of risk posed by these source areas and identification of
COCs within a landfill source area is not required because any unacceptable risks posed
by the source area will be mitigated by the presumptive containment remedy. However,
in this case, part of the landfill source area will likely be excavated for consolidation
under the planned containment area. As a result, COCs have been identified below based
on an evaluation of available surface and subsurface soil data.

Based on available data, lead is the only known COC for human health in soils within the
OU 2 landfill source areas. While residential use of the property is not reasonably
anticipated, Site 1 landfill source area soils have been found to present an unacceptabie
carcinogenic risk under this use where the primary contributors to the risk are PAHs,
Arochlor 1260, dieldrin, and heptachlor epoxide, and Site 2 landfill source area soils were
found to present an unacceptable carcinogenic risk for this residential use where the
primary contributors were PAHs, PCBs, dieldrin, and arsenic, see Table 3-1.

There were no COCs for human health identified in sediment under the anticipated
commercial/industrial future use scenario. However, manganese in sediment was found
to present an unacceptable non-carcinogenic risk under potential residential use.

Table 3-1
Summary of OU 2 Human Health Risk

Receptor Medium CoC Cancer Risk | Non cancer
Risk
Adult Soil and Benzo(a)pyrene, 1.3 E-04 5.3 E-02
resident sediment Arochlor 1260, dieldrin,
arsenic
Child Soil and Benzo(a)pyrene, 1.4 E-04 4.1 E+00
resident sediment Arochlor 1260, dieldrin,
arsenic, manganese
Full-Time Soil Benzo(a)pyrene, 1.1 E-05
Worker Arochlor 1260
Maintenance | Soil and Benzo(a)pyrene, 6.1 E-06
Worker sediment Arochlor 1260
Construction | Sediment Benzo(a)pyrene, 3.2 E-06
Worker Arochlor 1260
Recreational | Soil and Benzo(a)pyrene, 6.5 E-06
User sediment Arochlor 1260
Adolescent Soil and Benzo(a)pyrene, 6.6 E-06
Trespasser sediment Arochlor 1260
Day Care | Soil Benzo(a)pyrene, 1.3 E-05
Child Arochlor 1260

Bold values exceed EPA health risk criteria of 1.0 E-6 to 1.0 E-4.
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The following chemicals were retained as potential contaminants of concern (PCOCs) in
groundwater:

Chlorinated VOCs: TCE

Other VOCs: 2-butanone and acetone

SVOCs: bis(2-ethylhexyl) phthalate (BEHP)

Explosives: RDX, perchlorate

Metals: aluminum, arsenic, iron, lead, manganese, and thallium

Table 3-2 summarizes the groundwater risk results for various exposure populations.

Table 3-2
Summary of Health Risk for OU 3 Groundwater

Hazard index for OU 3 Groundwater in Coastal Plain/Saprolite

Full Time | Maintenance | Construction | Day  Care | Adult Child Resident
Worker Worker Worker Child Resident
Total HI -
RME 0.0082 0.15 0.76 0.018 14 33
Total HI -
CTE 0.0036 0.076 0.76 0.081 6.6 21
Full Time | Maintenance | Construction | Day  Care | Adult Child Resident
Worker Worker Worker Child Resident
Total ILCR -
-RME 1.5 E-7 2.2 E-7 4.5E-8 8.3 E-8 1.2E-4 6.9 E-5
Tow LR | 2468 | 40E8 | 45E8 | 18E8 | 16ES | 15ES

HI = Hazard Index

ILCR = Incremental Lifetime Cancer Risk
CTE = Central Tendency Exposure

RME = Reasonable Maximum Exposure

Under current conditions, there is no unacceptable human health risk associated with
contaminants in groundwater and surface water because groundwater and surface water at
OU3 is not being used as a potable water source.

Non carcinogenic Hls associated with exposure to OU3 groundwater and surface water
under a construction or hypothetical future residential scenario exceeded the EPA's
acceptable target of unity. In addition. the ILCRs associated with exposure to
groundwater under a hypothetical future residential scenario were above the 1.0 E-4
upper limit of EPA’s acceptable range. The presence of non-carcinogenic risk warrants
that an evaluation of remedial alternatives be conducted to determine if action or




institutional controls are needed to reduce groundwater concentrations or mitigate
exposure.

3.4.2 Ecological Risk Assessment

A Base-wide Ecological Risk Assessment (BERA) was developed for base wide soil and
sediment risk-based levels for several chemicals (TtNUS, 2001a). At Site 1, the
maximum detected total PAHs, total PCBs, mercury (only via the food chain pathway),
and zinc exceed the risk-based levels. Therefore, potential risk to soil invertebrates and
wildlife exist from these contaminants in the surface soil. None of the PCOCs were
detected in the OU 2 sotls at concentrations that exceed the risk-based levels. Therefore,
potential risk to soil invertebrates and wildlife from these contaminants in the surface soil
is expected to be low.

Arochlor 1260 and PAHs in sediment have been determined to present unacceptable risk
to ecological receptors and are COCs in sediment. PCB, PAH, mercury and zinc
concentrations in soils within the Site 1 landfill source area also have been determined to
present an unacceptable risk to ecological receptors and are COCs in soils within the Site
1 landfill source area.

Actual or potential releases of hazardous substances from the OU 2 landfills and

associated sediment, if not addressed by a remedial action, may present an imminent and
substantial endangerment to public health, welfare and the environment.
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4.0 REMEDY IMPLEMENTATION
Corrective measures for soil and sediment potentially impacted by Sites 1 and 2 are
presented in the OU 2 ROD. Corrective measures for groundwater and surface water
potentially impacted by Sites 1 and 2 are presented in the OU 3 ROD.
4.1. REMEDIAL ACTION OBJECTIVES
The Remedial Action Objectives (RAOs) for OU 2 have been developed assuming the
site will be used for commercial/industrial purposes. The RAOs for the soil, waste and
sediment at Sites 1 and 2, as presented in the ROD (USEPA, July 2001), include the
following:

e Prevent direct contact with landfill contents/soil

¢ Minimize infiltration and resulting contaminant migration to groundwater

e Control surface water runoff and erosion

¢ Eliminate exposure of ecological receptors to sediments
The RAOs for groundwater for OU 3, as presented in the ROD (USEPA, September
2004), include the following:

e Prevent human exposure through ingestion, inhalation, and dermal contact to

groundwater having contaminants at concentrations in excess of maximum
concentration standards (MCSs).

e Comply with ARARs, and TBCs as appropriate.
Because it is not USEPA’s policy to require a remedial action for groundwater beneath a
landfill cap, no MCSs were developed and the following minimum RAOs were

developed:

e Prevent human exposure through ingestion, inhalation, and dermal contact to
groundwater with COC concentrations greater than screening criteria.

e Mitigate further migration of COCs.

Meeting the RAOs for groundwater is largely based on achieving the criteria in the
following table.
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Table 4-1
Criteria for COCs at OU 3
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GROUNDWATER

COC CRITERIA (ug/L) Basis

TCE 5 MCL

acetone 610 Region III RBC
2-butanone 1,900 Region III RBC
Bis-2 ethylhexyl phathalate | 4.8 Region III RBC
RDX 0.61 Region III RBC
perchlorate 3.6 Region II1 RBC
Aluminum 50-200 NSDWR
Arsenic 10 MCL

Iron 300 NSDWR

Lead 15 MCL
Manganese 50 NSDWR
Thallium 2 MCL

MCL = Maximum Contaminant Level
RBC = Risk Based Concentration
NSDWR = National Secondary Drinking Water Regulation

4.2. SELECTED REMEDY

The selected remedy for the OU 2 landfill consists of seven major components:

e Excavation, regrading, and consolidation of soil and waste at Sites 1 and 2

e Treatment and disposal, as necessary, of any incompatible waste encountered
during excavation and regarding of soil, waste, and of wastewater generated
during excavation and/or regarding of waste, soil and sediment

e Restoration of disturbed areas

e Construction of engineered multimedia cap components for Sites 1 and 2

e Installation of surface water controls and vegetation of landfill cap

e Institutional controls

e Surface water and groundwater monitoring
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The selected remedy for OU 3 consists of three major components:

e Natural attenuation

e Institutional controls

e Groundwater and surface water monitoring
4.3. REMEDIAL SYSTEM OPERATION AND MAINTENANCE
An operation and maintenance (O&M) plan has been prepared for the OU 2 landfill.
Based on the site visit conducted on June 21, 2006, it does not appear that any O&M
activities, except for possibly mowing, have been conducted in recent years. See section

6.5 for additional details.

The only O&M activities associated with QU 3 are inspection and maintenance of the
monitoring wells. See section 6.5 for additional details.
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50  PROGRESS SINCE THE LAST FIVE-YEAR REVIEW

This is the first Five-year Review for QU 2 and OU 3 at the former NSWC-WO facility.
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6.0 FIVE-YEAR REVIEW PROCESS
6.1. ADMINISTRATIVE COMPONENTS

JMWA has prepared this Five-Year Review document for the Navy under contract
N62477-03-D-0163, Delivery Order 011.

The components of the Five-Year Review process include the following:

Community involvement

Document review

Site inspection

Data and Performance Evaluation

Five-Year Review report development and review

6.2. COMMUNITY INVOLVEMENT

The Proposed Plan, RI and the CMS for OU2 became available for review by the public
on March 28, 2001, and are among the documents that comprise the Administrative
Record file for former NSWC-WO, which is maintained by NAVFAC Washington at the
Washington Navy Yard, Washington, DC. These documents are also located in the
information repository for the NSWC-WO, which is maintained at the Montgomery
County Public Library, White Oak Branch in Silver Spring, Maryland. The notice of the
availability of these documents, the public comment period, and a public meeting was
published in the PG Journal, Silver Spring Gazette, College Park Gazette, and
Burtonsville Gazette on March 28, 2001. The public comment period was held from
March 28, 2001 to April 27, 2001, and a public meeting was held on April 17, 2001.

The Proposed Plan for OU 3 was released for public comment on January 2, 2004. The
plan identified natural attenuation, institutional controls, and monitoring for groundwater
as the preferred alternative. The Navy reviewed all comments received during the public
comment period, January 2, to February 1, 2004, and at the public meeting held January
13, 2004. It was determined that no significant changes to the remedy, as originally
identified in the Proposed Plan, were necessary or appropriate.

A questionnaire was emailed to various entities that are involved or affected by the
selected remedial action. The responses to these questionnaires are included in Appendix
C.

Upon completion of this Five-Year Review, the results will be made available to the
Restoration Advisory Board (RAB) members at their next meeting. The results of the
five-year review and the report will be made available to the public at the local
Information Repository focated at the Montgomery County Public Library, White QOak
Branch in Silver Spring, Maryland.
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6.3. DOCUMENT REVIEW

The Five-Year Review consisted of a review of relevant investigation, decision-making.
and remediation documents, including monitoring results. A list of the documents
reviewed is provided in the Reference section of this report.

6.4. DATA REVIEW

Six rounds of groundwater sampling (June 2002, October 2002, December 2002, March
2003, June 2004 and September 2005) have been performed during the post-closure
monitoring period. Groundwater and surface water monitoring is now conducted every 15
months. A comparison of the maximum concentrations of those compounds detected in
the long-term monitoring program during the six rounds of sampling are presented on
Table 6-1. Groundwater criteria, based on Federal MCLs and EPA Region 3 Tap Water
RBCs, are also provided. A review of the potential contaminants of concern (PCOCs)
detected in the downgradient wells yields the following observations.

Five VOC PCOCs (1,2-dichloropropane, 2-butanone, acetone, TCE, and
chlorodibromomethane) were detected in downgradient groundwater samples above the
groundwater criteria. TCE was detected at a concentration in excess of its federal MCL
and Region 3 Tap Water RBC in Rounds 1 - 6. 1,2-dichloropropane and
chlorodibromomethane were detected at concentrations in excess of their respective
Region 3 Tap Water RBCs in Rounds 1, 2 and 5.

TCE was detected in 02GW032 and 02GW045 (all rounds), 02GW031 (Round 4), and
02GW103 (Rounds 2, 3, and 5). TCE was detected at concentrations ranging from 0.7 to
9.1 ng/L in these wells. All of the detections exceeded the Region 3 Tap Water RBC
(0.026 pg/L). Detections in well 02GW32 during Rounds | and 5 and well 02GW045
during Rounds S and 6 exceeded the MCL of 5 ug/L.

Region 3 Tap Water RBCs for 2-butanone and acetone were revised from 1,900 to 7.000
pg/L and from 610 to 5,500 pg/L, respectively, since Round 1. Although there was one
RBC exceedance each for 2-butanone and acetone during Round I, based on the new
RBCs, both constituents were below the screening levels in the downgradient wells.

RDX was the only energetic which exceeded the EPA Region III RBC in two wells
during three different rounds (02GW103 in Rounds 2, 5, and 6 and 02GW045 in Rounds
4,5, and 6). The concentrations detected in 02GW 103 during Rounds 2 and 5 (0.73 and
1.31 ng/L, respectively) exceeded the Region 3 Tap Water RBC (0.61 pg/L). Several
laboratory reporting limits for RDX slightly exceeded the Region 3 Tap Water RBC.

During Rounds 1 through 5, concentrations of three inorganics (arsenic. lead. and
mercury) exceeded federal MCLs, and concentrations of five inorganics (arsenic, iron,
lead, manganese, and vanadium) exceeded Region 3 Tap Water RBCs. During Round 6.
thallium was detected in excess of its federal MCL (2 pg/L) and Region 3 Tap Water
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RBC (2.6 pg/L) in wells 02GWO032 and 02GW45. Thallium had not been detected in any
well during any of the prior sampling rounds. Manganese was detected in wells
02GW032 and 03GWO045 in excess of the Region 3 Tap Water RBC during Round 6.

A summary of the PCOCs reveals the following: the groundwater TCE concentrations
remained relatively stable ranging from 3.6 ug/L to 9.1 ug/L and remained above the
MCL of 5 ug/L in Round 6. Concentrations of acetone and 2-butanone exceeded the
RBC criteria in rounds 1 and 2 and were below the RBC criteria in rounds 3 through 6.
There are no MCLs for acetone and 2-butanone. RDX exceeded the RBC of 0.61 ug/L,
which is very conservative, in rounds 2, 4 and 5 but met the RBC in round 6. Arsenic,
iron and lead exceeded the RBC criteria in round 2 but not in rounds 1 or 3 through 6.
Manganese and thallium tended to be sporadic and showed no discernable pattern. In
summary, none of the organics or metals showed any significant increase or decrease.

Surface water monitoring is conducted concurrently with groundwater monitoring and
contaminant concentrations within the adjacent stream have decreased to levels that do
not pose a significant risk to human health and the environment.

6.5. SITE INSPECTIONS

Representatives of the Navy and JIMWA conducted a site inspection of OU 2 and OU 3
on June 21, 2006. The purpose of the inspection was to assess the protectiveness of the
implemented remedial action, including the presence of access restrictions and other land
use controls (LUCs). Appendix A contains the site inspection checklists. Photographs
taken during the site inspection are included in Appendix B.

The landfill cover appears to be in very good condition and there were no signs of
erosion, cracks, ponding or seeps. There was no physical sign of slope failure on any of
the sides of the landfill. No bare spots were noted and there were no signs of depression
or settlement.

Vegetation appeared to be full and in good condition. In fact, the vegetation is more than
waist high in places and it appeared that no mowing had occurred during the current
growing season. Mowing should be performed annually to reduce the potential for tree
growth. The cut height should be greater than 6 inches to ensure that the vegetation does
not burn out during the summer.

The drainage structures consist of two main rip-rap drainage channels (one on the east
side and one on the west side of the landfill), one culvert on the west side of the landfill,
and several smaller rip-rap areas. All drainage structures appeared to be in good
condition and functioning as intended. The west side drainage channel had significant
vegetation growing within it probably due to accumulated silt in the bottom of the
channel. Although this vegetative growth does not currently impede storm water runoff,
a good housekeeping measure would be to remove the vegetation, particularly if any
saplings are present. This measure will continue to keep the channel clear so that surface
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water may runoff freely through the channel. The east rip-rap channel was relatively free
from vegetation and no maintenance is necessary.

Two monitoring wells (one was MW-32 and the other was unidentifiable due to its age)
along the south side of the landfill between the landfill and the unnamed tributary were in
poor condition, see photo in Appendix B. Both of them had missing covers and were
very rusted and one of them was sealed with duct tape. It is recommended that these
wells either be repaired or abandoned due to their poor physical condition and their
inability to be secured. In addition, all the other monitoring wells should be reinspected
for their physical condition and their ability to be locked.

The passive gas vents were briefly inspected and there were no signs of damage, cracking
or leakage.

A double wire strand fence exists on three sides of the landfill (north, east and west
sides); however there is no fence along the south side of the landfill, which provides an
easy access point to the landfill. OU 2 is located in an unsecured portion of the base and
is therefore subject to entry by nearby construction workers or trespassers.

Land Use Controls (LUCs) include restrictions which prohibit the use of groundwater for
potable use. In addition, there are land use controls in the form of deed restrictions to
prohibit residential use of the property and to ensure that the integrity of the cap is
maintained through restrictions on any excavation within the landfill cap boundary. At
the time this Five-Year Review was prepared, the exact wording of the LUCs was still in
the developmental stage. The LUCs will remain in effect until contamination levels drop
to a level that allow for unrestricted use of the site. Based on the site inspection on June
21, 2006, there was no evidence that any of these LUCs have been violated.

6.6. INTERVIEWS

Interviews were conducted by JMWA in August and September 2006 by sending out
electronic questionnaires to the following groups: EPA, MDE, CH2M Hill, TtNUS. and
the Army. To date, responses have been received by MDE, the Army, CH2M Hill. and
TtNUS. Their input regarding the protectiveness of the implemented remedial actions
has been incorporated into Appendix C of this Five-Year Review report.

6.7. INSTITUTIONAL CONTROLS

The Navy is responsible for implementing, inspecting, reporting, and enforcing the LUC
objectives in accordance with a LUC Remedial Design. The LUC Remedial Design was
developed during the Design Phase, has been reviewed by EPA and MDE and the
proposed language is currently being reviewed by the Navy. The following institutional
controls have been or are in the process of being implemented:

Institutional controls will be implemented to further reduce the potential for exposure to
contaminants and to ensure maintenance of the cap. The controls for OU 2 consist of:

6-4



Rev. 2
4/2/2007

Land use restrictions and/or deed notifications to prohibit residential use of the
property and to ensure the integrity of the cap is maintained.

In addition, access to the area of OU2 outside the cap will be restricted to exclude
day-care children unless a post-excavation risk assessment demonstrates that there
is no unacceptable risk for this use.

Institutional controls for OU 3 include:

Ensure no withdrawal of groundwater for any purpose (including drinking water)
from within the restricted area shown until PRGs are met and risks from
groundwater are reduced to acceptable levels.

Ensure adequate protection to minimize potentially adverse health and
environmental effects of work or development in the restricted area.
Ensure adequate protection to minimize physical disruption of any remedial

equipment, such as monitoring wells in the restricted area.

Ensure adequate notification or pertinent use restrictions to current and future
OWners.

No violations of any of the above LUCs were observed during the June 21, 2006 site
inspection. The Navy has submitted the draft final Land Use Control — Remedial Design
describing the specific nature of the institutional controls and how they will be
implemented to EPA and MDE.
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TABLE 6-1
0OU2 MAXIMUM GROUNDWATER MONITORING RESULTS

NSWC-WHITE OAK
ROUND §
FEDERAL MCL | REGION 1l RBC| ROUND 1 ROUND 2 ROUND 3 | ROUND 4 JUN-04 |ROUND 8 SEP
PARAMETER {ugh) {uan) JUN-02 MAX | OCT-02 MAX |DEC-02 MAX|MAR-03 MAX MAX 05 MAaX

Volatile Organics (ugil)
1,1-DICHLOROETHANE NL 800 05 U 1U 1.9 05 U [TV 05 U
[3.2.3-TRICHLOROBENZENE NL NL 05 U NA NA 05 U 05U 037 J
1,2 4-TRICHLOROBENZENE 70 7.2 05 U 1 U U 05U 0.5U 032 J

5 05U u 05 U 05 Y
1,4-DICHLOROBENZENE 75 047 0.6 U iU 1U 0.38 J 0.5UT 037 J

NL 150 5U 5U 5y

NL 5U 19 J 5UJ Su

5 1U 95U 0.5UT 05 U
CARBON DISULFICE NL 1000 05 U 35J 1U 05 U 05U 05 U
CHLOROBENZENE 100 110 8.4 6.1 5.8 6.4 2.1 2.2

80 1Y 1U 05 U 05 U

80 a5 U 1y 05 U 0.5 UT
CHLOROMETHANE NL 190 05 U 1U 1u o5 U 05 U 33
CIS$-1,2-DICHLOROETHENE 70 61 0.56 06 J 09 J 1) 2.2 17
METHYL TERT-BUTYL ETHER NL 2.6 o5 U 1.3 14 1.5 J 0.88 1.4
TOLUENE 1000 780 11 2.6 1 U 06 U 0.5 U 0.5 U
TRICHLOROFLUOROMETHANE NL 1300 97 22 ) 100 69 110 150

NL

Total Inorganics {ug/L)

ALUMINUM NL 37000 3340 35800 457U ] 2740 1740 1070
3U 28 U 3y 30UT 3y
2600 1700 J 1060 1760 355 351
BERYLLIUM 4 73 25 0.71 U 0.96 L 0.82 218 28
18 2y 03y 16 4.2 37
CHROMIUM 100 110 3.7 63 4 49 0.68 1.5
COBALT NL 730 15.8 28.6 9L 8.8 39.0 38.8
COPPER 1300 1500 3V 72.1 07 U 4 U 40U 11.6
NL 2450 1530 5550 2130 2690
5.9 1.5 U 4 U 4.0U 2 U
NL 490
11 028 L 015 L 0.15 0.16 U 0.19
NICKEL NL 730 446 J 66.9 634 49.6 233 105
SELENIUM 50 180 8y 28 L 23 U 9U 90U 4y
SILVER NL 180 25 L 04 U 3.1 2y 10.08B 2 U
4V 4 U 36 U 3V 3y
VANADIUM NL 260 208 108 051 28 328 o7y
[ZINC A NL 11000 [ 457 191 504 L 58.4 104 | 778 |
Dissolved Inorganics {ugi)
[BARIUM 2000 2600 NA NA NA 1770 NA NA
CADMIUM 5 18 NA NA NA 15 NA NA
COBALT NL 730 NA NA NA 5.8 NA NA
MANGANE SE NL 730 NA NA NA 350 NA NA
NICKEL NL 730 NA NA NA 40.2 NA NA
ZINC NL 11000 NA NA NA 47.6 NA NA
Miscell Parameters (mgil)
PERCHLORATE, METHOD 314 NL 1.6 NA 8y 20U BU NA 5U
TOTAL ORGANIC CARBON NL NL NA 240 2.7 6 U 6U 10000 U
TOTAL ORGANIC HALIDES NL NL NA 011 0.05 0284 0.184 J 46
Miscet Parameters, Filtered (ugil)
[PERCHLORATE M 83214 N 3 [ na NA__ T " Na_ | NA ] 15 NA ]
Hinhlighted values e ate exceatances nf agher ’ereonng cntena

B Field blank tontaimmatn

J Estmnated vahie

t Basad low

U Not detactad bt endicated analylie al dster hen Tt

MCT USEPA Maxroum Contarmmant Le el (1ISFT'A 20011y

HA Not analysed
NL Mot histed

R GSEEA Rogueo Il fap aater Rk Rasold Coneesmanne (HISFCA 2007
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7.0 TECHNICAL ASSESSMENT

7.1.  QUESTION A: IS THE REMEDY FUNCTIONING AS INTENDED BY
THE DECISION DOCUMENTS?

The review of documents, monitoring results, and the site inspection indicate that the
final remedy consisting of a multimedia cap, monitored natural attenuation (MNA),
institutional controls, and groundwater and surface water monitoring is functioning as
intended by the RODs. The multimedia cap is effective in preventing direct contact
between the landfilled waste and any human and ecological receptors. The cap also
minimizes any infiltration of rainwater or runoff into the landfill and therefore minimizes
the amount of leachate coming out of the landfill.

The institutional controls are responsible for controlling access to the landfill area and
protecting human receptors from any direct contact with contaminated soil or ingestion of
groundwater. The site inspections did not identify any disturbances of the ground surface
at OU 2 or signs of any residential use, which would have violated the institutional
controls.

7.2. QUE