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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Ill 

1650 Arch Street 
Philadelphia, Pennsylvania 19103-2029 

September 30,2003 

CAPT. Lyal B. Davidson, USN 
Commander 
Attn: Billie Weedon 
Naval Surface Warfare Center 
Dahlgren, Virginia 22448-5 100 

Re: Five Year Review Report, Site 2 NSWC Dahlgren 

Dear Captain Davidson: 

The U.S. Environmental Protection Agency (EPA) Region III has reviewed the report 
entitled "Five-Year Review Report For Site 2 - Fenced Ordnance Burial Area Naval Surface 
Warfare Center Dahlgren Site". The report was prepared to address the Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLA) Section 121 (c) five-year 
review requirements. EPA has reviewed this five-year review report and has compared it to the 
OSWER Directive 9355.7-03B-P, Comprehensive Five-Year Review Guidance (EPA, June 
2001). EPA concurs with the Navy's determination that the remedy in place is protective of 
human health and the environment. 

EPA7s Region 3 would like to congratulate the Navy in preparing a five-year review 
report that meets the intent of EPA's Five-Year Review Guidance Document. 

If you have any questions, please contact Bruce Beach at (2 15) 8 14-3364. 

Sincerely, 

Abraham Ferdas, Director 
Hazardous Site Cleanup Division . 

cc: Mr. Eric Salopek, Virginia Dept of Environmental Quality 
Mr. Ryan Mayer, EFA Chesapeake 

Printed on 100% recycled/recyclable paper with 100% post-consumer fiber andprocess chlorine free. 
Customer Service Hotline: 1-800-438-24 74 
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EXECUTIVE SUMMARY 

The final remedy for Site 2 - Fenced Ordnance Burial Area at the Naval Surface Warfare
Center, Dahlgren Site, Dahlgren, Virginia included removal of several debris piles, debris
filled trenches, and soil hotspots; consolidation of removed debris, capping of the fenced
area and removal debris and soils with a Resource Conservation and Recovery Act (RCRA)
Subtitle C cap; and institutional controls with monitoring. The site achieved construction
completion with the issuance of the Final Construction Report in February 1999. The trigger
for this Five-Year Review was the actual start of construction on April 1, 1998. 

The assessment of this Five-Year Review found that the remedy was constructed In accordance
with the requirements of the Record of Decision (ROD). The remedy is functioning as designed
and is protective of human health and the environment. Several issues, including the delay in
implementing several administrative institutional controls, the lack of a formal operation
and maintenance plan, and the delay in implementing a groundwater monitoring program, have
been identified and will be addressed by the Navy. 



This Five-Year Review only applies to the final remedial action implemented at Site 2 - Fenced Ordnance
Burial Area. 

Issues: 

The lack of a formal operation and maintenance plan, the delay in implementation a long-term monitoring
program, and the delay in finalizing several administrative institutional controls were outstanding
issues identified during the review of this Five-Year Review. These outstanding issues, however, do not
affect the potential for release of contaminants from the site and do not affect the current or future
protectiveness of the final remedy. 

Recommendations and Required Actions: 

NSWCDL and the Navy have been advised of the above issues and plan to address each item to comply 
with the ROD. 

Protectiveness Statement(s): 

The final remedial action for Site 2 is protective of human health and the environment. The remedy is 
functioning as intended. This Five-Year Review shows that the Navy has not prepared and implemented ROD
requirements in accordance with the schedule presented in the ROD. 

Other Comments: 

None. 

Next Review: 

The next Five-Year Review of will be completed in April 2008. 

Signature of U.S. Department of the Navy and Date 



1.0 INTRODUCTION 

The purpose of this Five-Year Review is to determine whether the final remedy at Site 2, the
Fenced Ordnance Burial Area, at the Naval Surface Warfare Center, Dahlgren Site (NSWCDL) in
Dahlgren, Virginia, is protective of human health and the environment. The methods, findings,
and conclusions of reviews are documented in Five-Year Review reports. In addition, Five-Year
Review reports identify issues found during the review, if any. and identify recommendations
to address them. 

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 years 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 fake or require such action. The President shall rep& 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. 

The Navy interpreted this requirement further in the NCP; 40 Code of Federal Regulations
(CFA) § 300.430(f)(4)(ii) 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. 

Tetra Tech NUS, Inc. (TtNUS) conducted an analysis of the available information in support of
the Five-Year Review in April 2003 in response to Contract Task Order (CTO) 0810 under the
Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number N62467-94-D-0888.
Representatives of TtNUS conducted a site inspection on April 29, 2003. This report documents
the results of the review. 

This is the first Five-Year Review for Site 2 at NSWC Dahlgren. The triggering action for
this statutory review is the initiation of the remedial action on April 1, 1998. The
Five-Year Review is required because hazardous substances, pollutants, or contaminants remain
at the site above levels that allow for unlimited use and unrestricted exposure. 

This is the first Five-Year Review performed at any site at NSWCDL. 

2.0 SITE CHRONOLOGY 

Site activities are believed to have started in 1943. However, the exact activities that
occurred from this initial time to the early 1970’s are largely unknown. In the early 1970s a
fenced landfill was excavated and used for disposal of metal ordnance and miscellaneous
machine parts. From 1976 through 1980 trenching operations outside of the fenced area
occurred. These trenches were filled with aircraft scrap and non- explosive missile
materials. 

Various site investigations were performed and decision, documents produced during the 1990s.
In 1994 a remedial investigation (RI) was initiated at Site 2, which included a geophysical
survey, surface soil and sediment sampling, groundwater monitoring well installation and
groundwater sampling and analysis. A draft final RI report was produced (B&R Environmental,



1995). The RI was completed in 1997 (B&R Environmental, 1997a). Additional sampling and
analysis of surface soil, subsurface soil, surface water, sediment, and groundwater, and the
installation of several test pits were completed in 19961997. A human health and ecological
risk assessment was prepared as part of the RI. Based on the results of the RI, a Feasibility
Study (FS) was prepared (B&R Environmental, 1997b). A Record of Decision (ROD) was produced
and signed in 1997 (U. S. Navy, 1997). 

The ROD stipulated that the remedy consisted of the removal of soils exceeding remediation
goals, removal of the western and southern trenches and debris piles, backfilling with clean
fill, consolidation of all removed wastes onsite, disposal of recyclable materials offsite,
surface capping of the fenced area and consolidated soils, and institutional controls with
monitoring. 

The remedial design (RD) was completed in March 1938 (B&R Environmental, 1998), and the
remedial action (RA) was completed in October 1998 (TtNUS, 2000; OHM, 1999). As part of the
remedy, institutional controls with long-term monitoring were stipulated. A Long-Term
Monitoring Plan was produced (TtNUS, 2001), and surface water and sediment sampling was
conducted in September 2002, (TtNUS. 2003a); groundwater sampling and analysis was conducted
in November 2001 (TtNUS, 2002) and January 2003 (TtNUS, 2003b). Table 2-l summarizes the site
chronology. 

TABLE 2-1 
CHRONOLOGY OF SITE EVENTS 

SITE 2, FENCED AREA ORDNANCE 
NSWCDL, DAHLGREN, VIRGINIA 

Event Date

Site Activity Begins 1943

Fenced Landfill Excavated; area used for metal ordnance and
miscellaneous machine waste

1970's

Trenching operations outside fenced area - aircraft scrap materials
and non-explosive missile materials deposited

1976-1980 

Final listing on USEPA National Priority List 1994

Remedial Investigation (RI) 1994

Feasibility Study 1997

Addition Remedial investigation 1997

Proposed Plan released to the public; start of public comment period 1997

Record of Decision (ROD) 1997

Remedial Design (RD) completed 1998

Remedial Action 1998

Long-Term Monitoring Plan Prepared 2001

Round 1 Groundwater Monitoring 2001

Round 1 Biennial Surface Water and Sediment Sampling 2002

Round 2 Groundwater Monitoring 2003



3.0 BACKGROUND 

3.1 PHYSICAL CHARACTERISTICS 

Site 2, formerly used for disposal of various natal ordnance items, is located close to the
eastern shore of Gambo Creek and southeast of Site 12, the Chemical Bum Area (Figure 3-l).
Site 2 consisted of a small fenced area, five trenches south and west of the fenced area, and
two surface debris piles. Access to Site 2 is from Bagby Road, which in conjunction with
Stump Dump Road forms the northern edge of the site. Gambo Creek and associated marsh areas
form the western and southern site boundaries. The eastern border of Site 2 is defined by the
limits of the geophysical survey conducted during the RI (Figure 3-2). The geophysical survey
did not, however, investigate the fenced area of the site due to the potential dangers
associated with ordnance. 

The site is located on a relatively flat parcel of land, with elevations ranging between 15
and 20 feet above mean sea level (msl). Waste materials were disposed of in trenches in areas
within and outside of the fenced area. There was no surface expression of trenching, with the
possible exception of piles of excess soil remaining from the excavation and filling
operations. The northeastern portion of the site is sparsely vegetated; the remainder of the
site is wooded with mature deciduous trees and small pine trees indicating growth after
landfill operations ended. 

Two drainage swales located along the western portion of the site direct sulfate flow toward
Gambo Creek and the surrounding marsh west of th:: site. Gambo Creek flows south from the
site, joining a tributary east of the site further downstream. Based on the topographic
features at this location, site drainage is principally to the south-southwest, toward a
marshy area adjacent to Gambo Creek. There is also a drainage component lo the eastern
tributary of Gambo Creek. 

3.2 LAND AND RESOURCE USE 

Evidence based on a study of aerial photography by the US Environmental Protection Agency
(USEPA) in 1992 shows that activity at Site 2 began around 1943, as observed on photos by a
small cleared area appearing approximately 100 feet south of Bagby Road. In a 1952 photo, a
large cleared, square, fenced area south of Bagby Road was apparent. A pile of dark-colored
dirt was present in the northwest corner of the site. 

In the early 1970s a fenced landfill area was excavated in the northeast corner of the site.
This area was reportedly used for the disposal of metal ordnance materials that may have
contained explosive residue. The fenced area was approximately 150 feet by 150 feet and was
surrounded by an 8-foot-high chain link fence. In addition, asbestos pipe wrappings, rinsed
pesticide containers, ordnance hardware, and machine pans were buried in this area.
Additional wastes that may have been buried at Site 2 within the previous fenced area include
an unknown quantity of “cut up gun barrels,” residue from small arms ammunition, and
potentially explosive ordnance. “Misch” metal, which may be composed of radioactive thorium
and rare earth metals alloyed with magnesium or nickel, may have been buried at Site 2, 
although ultimate disposal details were not recorded (Fred C. Hart Associates, Inc., 1983).
According to facility personnel, drums were filled with “Misch” metal immersed in waste oil
prior to placement in the trenches. Records of disposal activities at Site 2 have revealed
that some of the buried materials were wastes recovered from burning activities at nearby
Site 12. Records do not mention the burial of drums or waste oils, but do report the burial
of a large quantity of ordnance materials, scrap metal, and machinery parts primarily on the
southern portion of the fenced area. 

Two additional trenches within the previously fenced area appeared on aerial photographs in
the early to mid-1980s. In the early 1980s areas to the east and west the fence were cleared
of vegetation. 

Trenching operations outside the currently fenced area occurred between 1976 and 1988. Four
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trenches outside and immediately south of the previously fenced area reportedly received
aircraft scrap, sonar buoys, NiCad sonar batteries, and non-explosive missile materials.
These trenches were each approximately 100 feet long by 20 feet wide. An additional trench
west of the fenced area (and approximately the same dimensions) reportedly received seawater
batteries and NiCad batteries, but during test pit operations conducted as part of the RI,
only seawater batteries and magnesium wet cell batteries were found. 

The site is currently a partially open, grass-covered field at the landfill), a partial
wooded area with thick underbrush, and a marsh at the shoreline of Gambo Creek. The landfill
portion of the site is currently capped, and the landfill and consolidated waste are
contained beneath this surface cap. The current land use for the surrounding area is
military. The future land use for the foreseeable future for the surrounding area is expected
to be military. 

The lithology of Site 2 consists of channel- fill deposits (predominately sands with some
fines) overlying a clay unit. Depth to the shallow aquifer ranges from approximately 10 to 15
feet bgs across the site. Groundwater in the shallow aquifer flows and discharges primarily
south and west to Gambo Creek. There is also a flow component to the east and southeast
toward the eastern tributary of Gambo Creek. 

Groundwater production welts, which are located more than 4,000 feet south of Site 2, supply
potable water to NSWCDL. 

The closest residences, on-base Navy housing consisting of over 150 homes, are within 6,000
feet southwest of Site 2. 

3.3 BASIS FOR REMEDIAL ACTION 

The need for a remedial action at Site 2 was based on the history of site activities and the
resulting multimedia contamination, nature and extent of the multimedia contamination, a
human health and ecological risk assessment to determine the effects, if any, of
contamination on human and ecological receptors, and the comparison of contaminants of
concern to calculated, or literature, preliminary remediation goals. These items are
discussed in the following paragraphs. 

3.3.1 History of Contamination 

As mentioned previously, disposal activities at Site 2 are thought to have been initiated in
1943. A fenced landfill was built in the early 1970s and accepted metals ordnance materials.
In addition, several trenches were excavated, both inside and outside of the fenced area.
These trenches received multiple types of wastes, including scrap metals and batteries. 

The RI at Site 2 was completed in phases. Geophysical and radiologic investigations were
initiated in 1993. Sampling activities consisting of soil, surface water, and sediment
sampling of Gambo Creek adjacent to Site 2 and the installation and sampling of groundwater
monitoring wells were completed In 1994. Additional RI sampling, consisting of additional
surface and subsurface soil sampling and test pitting activities, were completed in 1996 and
early 1997. 

Prior to the completion of the Record of Decision, no CERCLA or non-CERCLA removal/responses
or closures had occurred. 

3.3.2 Sources of Contamination 

Geophysical investigations at Site 2 included magnetic and surface radiological surveys. The
surveys were used to determine locations of buried ferromagnetic materials outside of the
fenced area and to evaluate the potential presence of thorium- contaminated surface soils.
The results of the survey outlined areas of buried metallic objects at Site 2 and identified
four potential source areas in addition to the fenced ordnance burial area. These included



the two trench disposal areas (Western and Southern Trenches) and the two surface debris
piles (Western and Southern Debris Piles) located on the site. 

Wastes in the fenced area of the site have never been sampled or analyzed due to the presence
of ordnance and the potential dangers associated with their sampling. During the initial RI
and subsequent RI events, groundwater, sediment, surface water, and surface and subsurface
soil samples were collected at Site 2 and analyzed for volatile organic compounds (VOCs),
semivolatile organic contaminants (SVOCs), pesticides, polychlorinated biphenyls PCBs,
inorganics, explosives, thorium, radioactive gross alpha and beta activity, phenol, and
cyanide. The results of these investigations are summarized in the following paragraphs. The
draft final RI (B&R Environmental, 1995) and RI addendum (B&R Environmental, 1997) should be
consulted for further information. 

Groundwater 

A total of five monitoring wells were installed at Site 2 (Figure 3-2). The wells were
sampled to provide a comprehensive picture of groundwater quality at the site and analyzed
for VOCs, SVOCs, explosives, thorium, radioactive gross alpha and beta activity, pesticides,
PCBs, and inorganics (metals and cyanide). Table 3-l summarizes the RI groundwater data. 

Although low levels of VOCs, SVOCs and radioactive gross alpha and beta activity were
detected in groundwater samples collected, their detection at low levels was not indicative
of significant (action or maximum contaminant) levels of groundwater. No explosives were
detected in monitoring wells GW2-1 and GW2-3, and no pesticides, or PCBs were detected in any
of the groundwater samples. 

To fully characterize the occurrence and distribution of inorganics, both unfiltered
(representing total) and filtered (representing dissolved) samples were collected and
analyzed. Both are necessary to evaluate contaminant mobility and bioavailability. The sample
results indicated that iron, manganese, and aluminum exceeded secondary maximum contaminant
limits (MCLs) in unfiltered samples, and the action level (15 mg/kg, from the Safe Drinking
Water Act) for lead was exceeded in one well (GW2-3). In addition, Virginia Groundwater
Standards, which are based on drinking water criteria, were exceeded for zinc and cadmium. 

Surface Soils 

VOCs were detected infrequently in the 12 surface soil samples collected. Acetone was
detected at its highest concentration of 130.0 ug/kg, and styrene was detected at 35.0 ug/kg
in one sample (SS2-5). Similarly, SVOCs were detected infrequently, with the majority of
polynuclear aromatic hydrocarbon (PAH) compounds being detected in a single sample (SS2-10).
The pesticides 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT were also detected in some samples at low
levels, with 4,4’-DDT detected at the highest concentration at SS2-8 (60 ug/kg) In the debris
piles on the west side of the site. These pesticide concentrations were all below the
corresponding risk-based concentrations (RBCs). With respect to the protection of human
health and ecological receptors, no VOCs and only one SVOCs (2-methytnaphthalene) was
identified as contaminants of concern in surface soils at Site 2. 

Surface Water 

Surface water samples were analyzed for VOCs, SVOCs, pesticides/PCBs, inorganics (metals and 
cyanide), radioactive parameters (including thorium isotopes), and hardness. A trace
concentration (1 ug/L) of trichloroethene was the only VOC detected in the eight samples
collected from Gambo Creek adjacent to Site 2. Similarly, trace concentrations of di-n-butyl
phthalate (4 ug/L) and Fenuron TCA (0.44 ug/L) were detected at very low levels. Sixteen
inorganics were detected in the surface water samples, thirteen of which contained
concentrations above reported maximum background levels. 

The RI identified gross beta radioactivity sample results were above maximum background
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levels (8.53 pCi/l) in seven of eight surface water samples ranging from 29.3 to 80.75 pCi/l.
Two additional surface water samples were obtained in Gambo Creek. near the disposal trenches
to evaluate the potential for the leaching of radioactive materials from the wastes into the
stream. Thorium Isotopes and gross alpha activity were not detected in these two samples.
Both of these samples detected gross beta radioactivity below the federal MCL of 15 pCi/l. 

Sediments 

VOCs and SVOCs were detected in sediments at the maximum in only two out of eight samples and
at low concentrations at isolated locations. Five VOCs were detected at four different
sampling locations in Gambo Creek adjacent to Site 2. The highest concentration (380 ug/kg)
was for acetone, which was reported as biased high. Six SVOCs were detected from three
locations with the highest concentration (380 ug/kg) reported for benzo(a)pyrene. A total of
6 PAHs were detected for a combined maximum concentration of 1,005 ug/kg. The debris pile
present on the west side of the site may represent the source of some of the SVOC compounds
detected. Nine pesticides/PCBs were detected in sediments, with concentrations ranging from
3.3 ug/kg to 1,910 ug/kg. Most of the highest concentrations were detected in one sample west
of the site. However, pesticides are known to be present at low levels (7.6 to 29 ug/kg) in
environmental media throughout the NSWCDL facility, and Site 2 is not believed to be a 
source. 

Explosive constituents were not detected in any of the sediment samples collected.
Inorganics, several of which were detected above background levels, were detected in sediment
samples. They include antimony, arsenic, beryllium, chromium, iron, lead, magnesium, and
manganese. 

3.3.3 Summary of Site Risks 

The human health and ecological risks associated with exposure to contaminated media at Site
2 were evaluated in the RI Report Addendum. The human health baseline risk assessment
evaluated the potential health risks that might result under current and future industrial
land use scenarios. The residential use scenario was not evaluated and institutional controls
will be implemented to limit the site to future industrial use and to exclude shallow
groundwater use. Under the industrial land use scenario for Site 2, COCs were selected by
comparing the contaminants detected to industrial risk-based concentrations. Due to ifs
brackish quality and productivity constraints, groundwater in the shallow aquifer is not a
current source of drinking water and will not be used as one in the future. Exposure to
surface water is expected to be limited to fisherman in boats in Gambo Creek. 

An ecological evaluation was also performed to evaluate potential threats to ecological
receptors. A summary of the human health and ecological risks associated with the site is.
presented below. 

Human Health Risks 

Exposure Pathways and Potential Receptors 

Base workers, recreational users (adults and children, at the site and on Gambo Creek
adjacent to Site 2), and construction workers (future conditions only) were evaluated as
potential receptors in the quantitative risk assessment. The remaining receptors were
considered for current and future conditions. Ingestion of fin fish was evaluated for adult
recreational users only. Construction workers were evaluated for exposure to surface/
subsurface soil (0 to 12 feet), while all other receptors were considered for surface soil 
(0 to 2 feet) exposure. Inhalation of volatile emissions and fugitive dust was evaluated.
Direct contact with surface water and sediment is not anticipated at the site and therefore 
were not evaluated.

Exposure Assessment 



No VOCs were identified as contaminants of concern (COCs) in the surface or subsurface soil
at Site 2. Arsenic at a maximum concentration of 18.7 mg/kg was evaluated in surface and
subsurface soils. Ali the other inorganics identified as COCs in surface and subsurface soils
are listed because of environmental risks. These inorganic COCs all had concentrations below
the human health risk-based concentrations (RBCs). Antimony and iron were identified as COCs
for the exposure assessment from fish ingestion, The results of the human health risk
characterization are discussed in the following paragraphs. 

Current and Future Base Worker. The cumulative hazard indices for ingestion of and dermal
contact with soils for Site 2 under industrial land use conditions are less than 1, which
indicates that there are no significant hazards associated with soils at Site 2. The
cumulative ingestion and dermal contact cancer risk is 1.3 x 10-7 under a “reasonable maximum
exposure” scenario, well below USEPA’s target risk range of lx l0-6 to l x10-4. 

Adult Recreational User. The cumulative non- cancer hazard index from exposure vie ingestion
of and dermal contact with Site 2 soils under industrial land use conditions are less than 1,
as is the risk associated with the potential ingestion of ftn fish. The summation of
ingestion and dermal contact cancer risk is 6.4 x 10-7 under a reasonable maximum exposure
scenario, well below USEPA’s target risk range of 1 x 10-6 to 1 x 10-4. Under the industrial
land use scenario, ingestion and dermal contact were evaluated just for arsenic. 

Child Recreational User. The cumulative hazard index and cancer risk associated with
ingestion and dermal contact exposure to surface and subsurface soil at Site 2 under the
industrial land use scenario are 2.4 x 10-2 and 1.4 x 10-6 respectively under a reasonable
maximum exposure scenario. Under the industrial land use scenario, ingestion and dermal
contact were evaluated only for arsenic. 

Construction Worker. The cumulative hazard index and cancer risk associated with ingestion
and dermal contact exposure to Site 2 soil under industrial land use conditions are 8.4 x 
l0-2 and 5.4 x 10-7 respectively under a reasonable maximum exposure scenario. 

Ecological Risk Assessment 

The intent of the baseline ecological risk assessment (ERA) was to characterize potential
receptors and to estimate the potential hazard or risk to environmental receptors.
Contaminant pathways were identified to evaluate receptors potentially at risk. The ERA
followed USEPA guidance for performing ecological risk assessments and was approved by Region
Ill, USEPA’s Biological Technical Assistance Group (BTAG). The baseline ERA is described
fully in the RI Report and is summarized here. 

Analytical data compiled from the RIs were analyzed using USEPA Region III guidance for
screening-level risk assessments determine environmental effects quotients (EEQs). EEQs were
determined by comparison with standard guidelines such as USEPA Region III and BTAG
guidelines. Table 3-2 summarizes the analysis, Data were reviewed for surface water,
sediment, and surface soil; preliminary COCs (PCOCs) were selected for each of these exposure
media by comparing maximum site concentrations to screening values, which typically are
conservative. COCs were selected by comparing maximum site concentrations to PRGs. Those
chemicals exceeding PRGs and potentially posing an actual risk to receptor populations living
on or near Site 2 were selected as COCs. Decisions regarding whether or not to remediate a
contaminant and how to manage the potential risk were made by comparing maximum site
concentrations to background levels, and by considering the frequency of detection, the
likelihood that a source exists on the site, and bioavailability. 

The PCOCs for surface water were di-n-butyl phthalate, aluminum, copper, iron, manganese, and
nickel. Because all of the metals were detected at levels above PRGs, they were retained as
COCs for surface water. 

Of the 22 PCOCs identified in sediment, nine had maximum concentrations above their PRG (or
no PRG) and were retained as COCs for sediment. The nine COCs were acetone, methylene
chloride, styrene, endrin aldehyde, heptachlor, monuron, aluminum, antimony, and iron. 
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There were 33 PCOCs in surface soil, including 15 PAHs and 14 metals. Nine metals and one PAH
had maximum concentrations above PRGs ( or no PRG) and were carried forward as COCs. These
were 2-methylnaphthalene, aluminum, antimony, arsenic, chromium, iron, mercury, thallium,
vanadium, and zinc. 

Exposure Pathways 

The terrestrial exposure pathways include dermal absorption of chemicals from soil, ingestion
of soil, absorption of chemicals from soil by plants, and ingestion of chemicals through the
food chain. Exposure to contaminants for aquatic receptors in Gambo Creek m& y occur via
ingestion of contaminated surface water, sediment, and food, or through direct contact with
surface water and sediments. 

Exposure Assessment

Surface soil contaminants at Site 2 that had EEQs greater than one, or no PRG included
2-methyl naphthalene, aluminum, antimony, arsenic, chromium, iron, mercury, thallium, and
vanadium. The EEQs related to other chemicals were all less than or equal to 1, indicating
that the risks for those chemicals were near or within acceptable ranges. 

Potential Receptors 

Terrestrial organisms most likely to be receptors include soil microorganisms, soil
invertebrates, mammals, and birds. In addition, due to the proximity of Gambo Creek to Site
2, a variety of freshwater and estuarine organisms are potential receptors. Because of the
natural setting of Site 2 and the variety of nearby habitats, Site 2 is likely to have a
diversity of wildlife. 

Risk Characterization 

Based on risk management factors as well as hazard potential, antimony in surface soils,
copper in surface water, pesticides, and the herbicide monuron in sediment are of concern for
risks to ecological receptors at Site 2. Risk management factors include the maximum site
concentrations compared to background levels, the frequency of detection, the likelihood that
a source exists on the site, and bioavailability of the contaminant. Based on this analysis,
pesticides and herbicides were found not to be site related and therefore were not analyzed
further. 

Development of Preliminary Remediation Goals for Cross Media Contamination 

Because many contaminants have the ability to migrate from one medium to another (e.g., soil
to groundwater), assessing risks from observed levels of contaminants is insufficient to
evaluate all the potential risks at a site. Fate and transport modeling was therefore
completed to determine if levels of COCs might migrate to other media and present
unacceptable future risks to potential receptors. PRG’s were developed for COCs in all media
to establish concentrations that would not produce unacceptable risks. 

Contaminant fate and transport modeling was used to evaluate the potential for COCs, as
Identified by the human health and ecological risk assessment to migrate to other media and
present unacceptable risks. For example, contaminants present in soils could migrate to
groundwater or be carried with precipitation to surface water or sediments at a site, PRGs
were developed by modeling for the following COC’s: 

• Antimony 
• Arsenic 
• Beryllium 
• Chromium 
• Copper 
• Lead 
• Manganese 



• Nickel 
• Vanadium 

This list includes all of the COCs identified by the human health risk assessment and most of
the metals identified as COCs in the ecological risk assessment. The COCs that were either
not modeled were not attributable to Site 2 as a current source, or had borderline toxicity
potential, were common laboratory contaminants, or had concentrations no different from
background levels, Copper was identified by the modeling to be present in surface soils at
levels slightly above the PRG for the protection of surface water (via groundwater) at one
location. Vanadium In subsurface soils was identified at levels exceeding the PRG for the
protection of sediment at 3 locations. Concentrations of the contaminants of concern in each 
medium of exposure are found in Tables 3-3, 3-4, and 3-5. Figure 3-3 depicts the location of
the soil hotspots. 

Assessment of Site 2 Risk 

In summary, human health risks were evaluated to be within acceptable ranges. Ecological
risks were identified for antimony, copper, pesticides, and monuron. Based on the analysis
Performed in the FS (TtNUS, 1997b) for Site 2, antimony was identified at levels above PRGs
for protection of ecological receptors at two locations, and copper at one location in
surface soils. In addition, vanadium was identified above PRGs at three locations in
subsurface soils. Figure 3-3 depicts the locations, or “hot spots,” that required
remediation, based on the comparison of the COCs (antimony, copper, and vanadium) to the
literature and/or modeled cross-media PRGs. 



TABLE 3-3 
SUMMARY OF SURFACE SOIL PRGs (mg/kg) 
SITE 2, FENCED ORDNANCE BURIAL AREA 

NSWCDL, DAHLGREN, VIRGINIA 

Chemical of Concern 
Soil Sampling Results Preliminary Remediation Goals

Range of Detected
Values

Protection of
Surface Water

Protection of
Sediment

Inorganics - total metals

Antimony 12.8 - 21.45 375 27.6

Arsenic 1.3 - 5.1 307 77.4

Beryllium 0.35 - 0.81 71.1 1.26

Chromium 7.8 - 19.2 46.6 409

Copper 3.7 - 19.9 15.5 298

Lead 5.8 - 43.5 313 241

Manganese 6.4 - 191.5 1,500 475

Nickel 2.5 - 8.25 104 57.0

Vanadium 13.2 - 31.8 2,730 40.9

Shaded: COC which exceeds PRGs 

TABLE 3-4 
SUMMARY OF SUBSURFACE SOIL PRGs (mg/kg) 
SITE 2, FENCED ORDNANCE BURIAL AREA 

NSWCDL, DAHLGREN, VIRGINIA 

Chemical of Concern 
Soil Sampling Results Preliminary Remediation Goals

Range of Detected
Values

Protection of
Surface Water

Protection of
Sediment

Inorganics - total metals

Antimony 0.052 - 21.45 6,340 53.1

Arsenic 0.93 - 18.7 3,180 149

Beryllium 0.18 - 0.85 42,400 2.4

Chromium 3.0 - 61.3 422 793

Copper 2.8 - 27.1 372 574

Lead 0.08 - 43.5 63,900 460

Manganese 2.9 - 191.5 31,300 912

Nickel 1.2 - 11.8 3,640 109

Vanadium 3.9 - 118 >1,000,000 77.0

Shaded: COC which exceeds PRGs 



TABLE 3-5 
SUMMARY OF GROUNDWATER PRGs (ug/L) 
SITE 2, FENCED ORDNANCE BURIAL AREA 

NSWCDL, DAHLGREN, VIRGINIA 

Chemical of Concern 
Soil Sampling Results Preliminary Remediation Goals

Range of Detected
Values

Protection of
Surface Water

Protection of
Sediment

Inorganics (total and dissolved metals)

Arsenic 5.75 65,500 3,030

Chromium 2.4 - 16.4 13,200 24,700

Copper 2.1 - 19.5 6,340 9,830

Lead 2.3 - 16.0 143,000 1,020

Manganese 25.3 - 157 378,000 10,200

Nickel 3.6 - 39.1 33,800 1,000

Vanadium 2.5 - 18.8 >1,000,000 40.5
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4.0 REMEDIAL ACTIONS 

4.1 REMEDY SELECTION 

The Site 2 Remedial Action Objectives (RAOs), as presented in the ROD, include the following: 

• Comply with contaminant-specific, location-specific, and action-specific Federal and
Commonwealth of Virginia Applicable or Relevant and Appropriate Requirements (ARARs)
and to be considers (TBCs) at Site 2. 

• Protect human receptors from contact with ordnance material which is suspected to be
buried in the southern half of the fenced area. 

• Prevent antimony at concentrations greater than 5 mg/kg in surface soils from
contacting terrestrial ecological receptors and causing adverse effects. 

• Prevent copper at concentrations greater than 15.5 mg/kg in surface soils from
migrating to surface water and vanadium at concentrations greater than 77 mg/kg in
subsurface soils from migrating to sediments, causing adverse effects in ecological
receptors. 

A detailed analysis of the possible remedial alternatives for Site 2 is included in the Site
2 Feasibility Study report. The detailed analysis was conducted in accordance with the USEPA
document entitled “Guidance for conducting Remedial Investigations and Feasibility Studies
under CERCLA” and the NCP. 

The selected remedy for Site 2 involved the removal 01 soils exceeding remediation goals,
removal of western and southern trenches and debris piles and backfilling all with clean
fill, consolidation of all removed wastes onsite; recycling recyclable materials from debris
piles offsite; capping the fenced area and consolidated waste and soils with a RCRA Subtitle
C cap; and providing institutional controls to limit the site to future industrial use and to
exclude shallow groundwater use. Finally, surface water, sediment and groundwater has been
monitored. 

4.2 REMEDY IMPLEMENTATION 

The Navy performed the remedial design and implemented the remedial action. The RD was
completed in March 1998. Site preparation activities for the RA began in April 1998. The RA
was completed in October 1998. The major components of the RA were as follows: 

• A total of 5,540 cubic yards of material were excavated horn several hotspots,
disposal trenches, and debris piles as follows: 

Location Volume (cv)
Western Debris Pile 670
Southern Debris Pile 45
Western Disposal Trench 825 (380 used as select fill, 445 debris)
Southern Disposal Trench 2,280 (920 used as select fill, 1360 debris) 
Soil Hot Spots (Copper, 475 
Antimony, vanadium) 

• The excavated materials were consolidated and placed in the onsite landfill (Note:
no soil, waste or debris was disposed of offsite). Upon completion of waste
consolidation, a RCRA Subtitle C cap was installed on the landfill. Major components
of the cover system consisted of, in ascending order 



> A 12-inch thick buffer of select fill material 
> A geosynthetic clay liner 
> A 60-mil low-density polyethylene geomembrane 
> A nonwoven geotextile (16 oz/sy) 
> An 18-inch thick select cover material layer 
> A 6-inch thick topsoil layer 

• Stormwater management items, including runoff channel, culverts, rip-rap drainage
channels, and a collection basin with an overflow outlet control were installed. 

• A groundwater monitoring well was installed to comply with RCRA groundwater
monitoring standards of one upgradient of the capped landfill and three
downgradient. 

The remediation contractor issued the final RA report in February 1999 (OHM, 1999). The Navy,
USEPA, and Virginia Department of Environmental Quality (DEQ) have determined that all RA
construction activities were performed according to specifications. 

4.3 SYSTEM OPERATION/OPERATION AND MAINTENANCE 

The ROD for the RA states that operation and maintenance (O&M) will be performed in
accordance with an operation and maintenance plan developed upon completion of remedial
activities. This O&M plan was never formally produced for Site 2. 

However, although no formal O&M requirements or documentation exist for Site 2, informal site
inspections have been performed during the groundwater and surface water/sediment monitoring
events. These informal inspections included inspection of the cover, drainage items, and
fencing. Any gross, observable problems were not noted during the sampling events. 

O&M costs currently consist of both groundwater and surface water/sediment monitoring and
reporting. Table 4-1 summarizes the monitoring costs to date. 

TABLE 4-1 
ANNUAL O&M COSTS 

SITE 2, FENCED AREA ORDNANCE 
NSWCDL, DAHLGREN, VIRGINIA 

Year
Total Cost Rounded
to nearest $1,000

2000 $30,000

2001 $10,000

2002 $10,000

5.0 PROGRESS SINCE THE LAST REVIEW 

This was the first Five-Year Review for the site. 



6.0 FIVE YEAR REVIEW PROCESS 

6.1 ADMINISTRATIVE COMPONENTS 

The USEPA and Virginia DEQ were notified of the initiation of the Five-Year Review in May.
2003. The Site 2 Five-Year Review team was led by Ryan Mayer, the Remedial Project Manager
(RPM) for the Navy. TtNUS assisted in the review under contract to the Navy. Ann Swope, the
NSWCDL RPM, assisted in the review as the representative of the base. Bruce Beach, the USEPA
RPM, and Eric Salopek, the Virginia DEQ RPM, assisted in the review as the representatives of
the support agencies. 

On May 7, 2003, the review team established the review schedule at a Dahlgren partnering
meeting. The components included the following: 

• Community involvement 
• Document review 
• Data review 
• Site inspection 
• Five-Year Review report development and review 

The Five-Year Review schedule was extended through the end of May 2003. 

6.2 COMMUNITY INVOLVEMENT 

A notice was sent to the Free-Lance Star, the King George Journal, and the Westmoreland News
that a Five-Year Review was conducted in March 2003. 

Upon completion of the Report, a notice will be sent to the same local newspapers that
reported the completion of that the Five-Year Review report for Site 2 was complete, and that
the results of the review and the report were available to the public at the Chinn Smoot
Memorial Library at King George, Dahlgren Site General Library, and Dahlgren Site Public
Record Room. 

6.3 DOCUMENT REVIEW 

The Five-Year Review consisted of a review of relevant documents including monitoring data.
The documents reviewed include the following: 

• B&R Environmental (Brown & Root Environmental), 1995. Draft Final Remedial
Investigation Report for the Naval Surface Warfare Center, Dahlgren Laboratory.
Dahlgren, Virginia. Prepared for Engineering Field Activity Chesapeake, Naval
Facilities Engineering Command, Washington Navy Yard, Washington, DC, September. 

• B&R Environmental (Brown & Root Environmental), 1997a. Addendum Remedial
Investigation Report Site 2 for The Naval Surface Warfare Center Dahlgren Laboratory
Dahlgren. VA. Prepared for Engineering Field Activity Chesapeake, Naval Facilities
Engineering Command, Washington Navy Yard, Washington, DC, July. 

• B&R Environmental (Brown & Root Environmental), 1997b. Feasibility Study Site 2 for
The Naval Surface Warfare Center, Dahlgren Laboratory. Dahlgren, VA. Prepared for
Engineering Field Activity Chesapeake, Naval Facilities Engineering Command,
Washington Navy Yard, Washington, DC, February. 

• B&R Environmental (Brown & Root Environmental), 1998. RCRA Cap Design Submittal for
Site 2 - Fenced Ordnance Burial Area, Prepared for Engineering Field Activity
Chesapeake, Naval Facilities Engineering Command, Washington Navy Yard, Washington,
DC, March. 



• OHM Remediation Services Corporation (OHM), 1999. Final Report for Site 2 - Fenced
Ordnance Burial Area. Dahlgren NSWC, Dahlgren, VA, February. 

• TtNUS (Tetra Tech NUS, Inc.), 2000. Post-Remedial Action Report for Site 2 - Fenced
Ordnance Burial Area, Naval Surface Warfare Center, Dahlgren Laboratory, Dahlgren.
VA. Prepared for Engineering Field Activity Chesapeake, Naval Facilities Engineering
Command, Washington Navy Yard, Washington, DC, June. 

• TtNUS (Tetra Tech NUS, Inc.), 2001. Monitoring Plan for Naval Surface Warfare
Center, Dahlgren Laboratory, Dahlgren, VA. Prepared for Engineering Field Activity
Chesapeake, Naval Facilities Engineering Command, Washington Navy Yard, Washington,
DC, April. 

• TtNUS (Tetra Tech NUS, Inc.), 2002. Periodic Groundwater Monitoring Report for Site
2 - Round 1, Naval Surface Warfare Center, Dahlgren Laboratory, Dahlgren, VA.
Prepared for Engineering Field Activity Chesapeake, Naval Facilities Engineering
Command, Washington Navy Yard, Washington, DC, July. 

• TtNUS (Tetra Tech NUS, Inc.) 2003a. Periodic Biennial Surface Water and Sediment
Monitoring Report for Site 2 - Round 1, Naval Surface Warfare Center. Dahlgren
Laboratory, Dahlgren, VA, Prepared for Engineering Field Activity Chesapeake, Naval
Facilities Engineering Command, Washington Navy Yard, Washington, DC, March. 

• TtNUS (Tetra Tech NUS, Inc.), 2003b. Periodic Groundwater Monitoring Report for Site
2 - Round 2, Naval Surface Warfare Center, Dahlgren Laboratory, Dahlgren. VA.
Prepared for Engineering Field Activity Chesapeake, Naval Facilities Engineering
Command, Washington Navy Yard, Washington, DC, May. 

• U. S. Navy, 1997. Record of Decision Site, 2 Fenced Ordnance Burial Area for The
Naval Surface Warfare Center, Dahlgren Site, Dahlgren. VA. September. 

6.4 DATA REVIEW 

6.4.1 Background 

Hazardous materials, as defined under the Resource Conservation and Recovery Act (RCRA), were
disposed at Site 2. A landfill cap was constructed and institutional controls have been
implemented as a remedial action to limit the migration of constituents to receptors. Since
RCRA regulated waste is present at Site 2 and remedial action (or corrective action as
defined under RCRA) has been performed, a Monitoring Plan was developed to comply with the
groundwater monitoring requirements of a RCRA Corrective Action Program. The primary purpose
of the Monitoring Plan is to ensure that corrective action performed at Site 2 is protective
of potential receptors in the surface water, and sediments of Gambo Creek, which may
potentially be exposed to discharging groundwater in the vicinity of Site 2. 

The monitoring program for Site 2 was designed to substantially comply with applicable
portions of 40 CFR Part 264 and the Virginia Hazardous Waste Management regulations (9 VAC
20-60) and to ensure that RAOs specified in the ROD are being achieved and/or maintained. To
achieve this, the monitoring program included a groundwater, surface water, and sediment
sampling and analysis program. Table 6-1 summarizes the monitoring requirements. 

Groundwater monitoring will be performed every nine months for the first four rounds of
sampling. Subsequent monitoring events will be completed on a fifteen month cycle throughout
the post-closure care period of 30 years as specified in 40 CFR 269.117. The nine-month and
fifteen-month sampling frequencies account for seasonal variation in the groundwater system.
Surface water and sediment samples will be collected at a rate of every two years. 



TABLE 6-l 

LONG-TERM MONITORING REQUIREMENTS 
SITE 2, FENCED ORDNANCE BURIAL AREA 

NSWCDL, DAHLGREN, VIRGINIA 

5” 
P 1 pii and specitic conductivity 

2 MonthNBer 

TAL = Target Analyte List 
CLP = Contract Laboratory Program 
sow = SL.mrne.~t of work 
ILM 04.0 = lnxganlc Laboratory Method 4.0 
TPH = Total Petroleum Hydrocclrtxns 
TOC = Total Organic Carbon 
TOX = Total Organic Halogens 

i 



6.4.2 Surface Water/Sediment 

The data review conducted for the Five-Year Review included a comparison of the first round
of surface water and sediment sampling results. These samples were collected on September 9,
2002 in accordance with the Site 2 Monitoring Plan (TtNUS, 2001). Tables 6-2 and 6-3
summarize the surface water and sediment data, respectively. 

Bis(2-ethylhexyi) phthalate, and 11 inorganics were detected in the two surface water samples
obtained during the 2002 sampling event. Of the 12 constituents detected, only aluminum and
Iron were observed to exceed their AWQC but were less than historical concentrations. 

Four phthalate compounds, eight PAHs, and 17 inorganic constituents were detected in the two
sediment samples collected during the 2002 monitoring event. The highest concentration for
each detected constituent was observed in sediment sample SD2-1, which is downgradient of the
site. Pesticides were not detected in either sediment sample. The detected values were within
the range of historical values obtained from the RI events. Finally, since no sediment PRGs
have been developed for the site, a direct comparison to set limits is not applicable. 

Based on one round of data, however, it is difficult to discern any trends in contamination,
whether positive or negative over time. As stated in the Long-Term Monitoring Plan, after one
additional round of sampling, scheduled for September 2004, the surface water and sediment
data will be evaluated to determine whether additional monitoring of the Gambo Creek surface
water and sediments adjacent to Site 2 is warranted 

6.4.3 Groundwater 

A groundwater monitoring program has been initiated to comply with requirements specified
within the RCRA corrective ac: ion program. As stated in the Site 2 Long-Term Monitoring
Plan, groundwater is monitored every 9 months at 1 upgradient and 3 downgradient wells. To
date, two sampling rounds have been performed (11/2001 and 1/2003). Table 6-4 summarizes the
analytical data. For the purposes of this discussion, only historical and current analytical
results for inorganics (e.g. metals) have been included (unfiltered). 

Groundwater monitoring dais indicates that all detected metals are below their respective
groundwater PRGs for the protection of surface water and sediment, as developed in the Site 2
FS. It should be noted that these metals include copper and vanadium - 2 metals which had ROD
specified requirements for remedial action, Lead was slightly above its MCL at 2 wells,
although on an intermittent basis. No other groundwater concentration trends were evident
from the data. 

Table 6-5 summarizes a comparison of the past 2 rounds of groundwater monitoring data with
their respective Groundwater Protection Standards (GPS), which are based on the most
stringent Ambient Water Quality Standards, BTAG values, or Gambo Creek background
concentrations. As per methodology presented in the Long Term Monitoring Plan, a dilution
factor of 50 is applied to the groundwater data to account for dilution/ mixing that occurs
when the Site 2 groundwater enters Gambo Creek. Analysis of the data indicates that all
groundwater metals data, notably copper and vanadium, are below their respective GPS values. 

6.5 SITE INSPECTION 

An inspection of the site was conducted on April 30, 2003 by representatives of TtNUS,
including an engineer and a geologist. The purpose of the inspection was to assess the
protectiveness of the remedy, including the presence of fencing to restrict access, the
integrity of the landfill cap, the condition of the stormwater management/erosion control
devices, and the integrity/condition of the gas vents and groundwater monitoring wells.
Appendix A contains the site inspection checklist. Photographs taken during the site
inspection are included in Appendix B. 

Inspection of the perimeter fence and locked entrance gate indicated that both were in good
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TABLE 6-2 

SUMMARY OF SURFACE WATER POSITIVE RESULTS 
SITE 2, FENCED ORDNANCE BURIAL AREA 

NSWCDL, DAHLGREN, VIRGINIA 

LABORATORY ID: WS3623006 

IRON 276 - 6640 1000 2040 J 2600 J 

MAGNESIUM 1770-20400 NA 426000 409003 

MANGANESE 56.9. 226 NA 204 220 

MERCURY -_ 0.77 0.03 B 0.08 B 

POTASSIUM 1500. 75350 NA 142auJ 132000 

SODKJM 5570 - 176500 NA 360000 337cwo 

VANADIUM 5.7 NA 4.8 J 5 J 

ZINC 6.4 59.3 61 10.2 K , 11.1 K 

(1) B&R Environmental. 1997a (Table 1-6) 

(2) Most stringent (Ireshweler or aquatic) criteria due presented as specified in EPA-622-R.02-C47 (2002) 

(3) AWOC tar chromium VI presented. 

AWOC = Federal Ambient Water Ouality Criteria 

NA = No1 Apphcable 

-- = Not Detected 

7147 CT0 0810 
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TABLE 6-3 

7147 

SUMMARY OF SEDIMENT POSITIVE RESULTS, 
SITE 2, FENCED ORDNANCE BURIAL AREA 

NSWCDL, DAHLGREN, VIRGINIA 

SAMPLE ID: Historical SDZ-1 SM-2 

LABORATORY ID: Range bf WS3623412 WS3623-013 

SAMPLE DATE: Detected Yalws”’ w9mo2 9m2002 

TCL SEMlVOLATtLE SOIL (&$‘kg) 
I 

BENZALDEHYDE I _. 42 J 37 J 
I 

BENZO(A)ANTHRAGENE 41 J 21 J 

BENZO(A)PYRENE 73-380 29J -- 

BENZO(B)FLUORANTHENE 46 50 J 23 J 

BlS(Z-ETHYLHEXYL)PHTHALATE -. 140 J 110 J 

BUTYL PENZYL PHTHALATE . . lO@lJ - 

(1) EItiR Environmental, 1997a (Table 1 7) 

-- = Nol Detected 

ug&g = mtcrograms per kilogram 

m&g = milligrams per kdogram 

6-7 CT0 0610 





TABLE 6-4 

? 
CD 

GROUNDWATER TREND ANALYSIS 
SITE 2. FENCED OAONANCE BURIAL AREA 

NSWCDL, DAHLGREN. VIRGINIA 
PAGE 2 OF 2 

SAUPLE IO:\ (*II, GWZ-3(94) GWZ-3(s) GW2-3(01) GWZ-yOS) QWP-I(pI) GWWW GW2-5@tl) GWZ-S(Ol) GW2s(OS) 
SAwxEDAlE Proucttano( Pluwthol YUlS94 e/lM996 11nY2oo1 ulmoo3 Ylm94 wwlsG6 Mwls% llMnao1 lRll2003 

INORGANICS (upn) -waur smdhlml Fti YCLs”’ 
ALUMINUM 1 N1 NA NA 3170.00 J [ 729.00 1 7920 ! 47.30 798-W J 1 1320.m 45oo.m 1560.00 row 
ARSENIC 655m I 3033 10 . . ._ I - I - ._ .- 
BERvullJM NA 1 NA 4 . . . . . . ._ ._ 0.34 s 
CADMIUM NA 1 NA 5 I l.WB - I 1.w . . 0.47 6 - 
CALCIUM NA 1 NA NA 6770.00 2wa.w 3370.00 1 206o.w 315o.m I 2240.00 7930.m 5510.00 5690 

MANGANESE 
MERCURY 
NICXFC 

POTASSIUM 
SELENIUM 
SODIUM 
THALLIUM 

NA 
NA 
NA 

NA I 2 
loo0 I loo 
NA I NA 
NA 1 50 
NA 1 16OUJO 

. . 

21.00 - 
z-., I - . -_ I - 

14.40 .Q.w I 10.306 31.90 30.10 4.60 1 3320 , 27.2 

2400.w L 2290.W 1t3w.m 1 27m.m 6 165a.00 173o.w i5io.m 1 w4o.m 1 189oS 
. . ._ I - _. I 3.9oL I - 

R70.W 4420.m [ M.W J I 838O.W 5340.W 886c.m 7680.m 1 547o.m J I 6740 
- - 

VMMU 
ZINC I NA [ NA ) NA 68.4OL 1 4510 I 74.70 J ( w8.m 1 83.30 [ 



TABLE 6-5 

GROUNDWATER GPS EVALUATION 
SITE 2, FENCED ORDNANCE BURIAL AREA 

NSWCDL, DAHLGREN, VIRGINIA 



working condition and had no breaches or damaged areas. The access road that surrounds the
landfill was also in good condition with no erosion or rutting evident. 

The landfill cover was heavily vegetated, with grass height ranging up to 1-ft. The surface
vegetation was in good condition with no gross signs of stress. The landfill cover was in
good condition, with no evidence of mounding, slope failure, settlement, surface cracking, or
erosion. No significant issues were identified at any time regarding the soil barrier layer,
shoreline protection, or fence. 

The surface water diversion and erosion control devices were all in excellent condition with
no obvious signs of problems. The drainage channel surrounding the. landfill did not exhibit
surface erosion. The drainage channels did not show any signs of vegetative growth impeding
water flow, and the lining of the channels (e.g. rip-rap) was still in place and showed no
signs of movement due to high water velocity. The stormwater collection basin did not show
any signs of excessive siltation or erosion, and the overflow control device and overflow
channel were in good condition with no signs of heavy erosion. 

The groundwater monitoring wells were all locked and in good condition. The landfill gas
vent, located on the top of the landfill, was in working order and did not show signs of
settlement. 

The site specific institutional controls that have been put in place by NSWCDL on include
restrictions on breaching of the barrier layer, access from unauthorized personnel, and any
other activities or actions that might interfere with the implemented final remedy. No
invasive development of the landfill is allowed. During the site visit, no activities were
observed that would have violated the institutional controls. The soil barrier layer was
undisturbed, and no uses of groundwater were observed. In summary, no significant site issues
were identified. 

Review of on-site documentation indicated that all relevant Site 2 reports are kept on-site,
either in a hardcopy or electronic format (Building 189). The relevant Occupational Safety
and Health Administration SHA documents, including the site-specific health and safety plan
and employee training records, are kept In the TtNUS job trailer located on-base. 

6.6 INTERVIEWS 

Interviews were conducted by TtNUS personnel in August 2003. The interview sheets are
contained in Appendix D. 

It should be noted that the parties most familiar with the site are the Navy, the NSWCDL. the
USEPA, and the Virginia DEQ RPMs, and TtNUS personnel. These personnel meet regularly to
discuss issues with the CERCLA sites at NSWC Dahlgren, including Site 2. Their knowledge
regarding Site 2 has been incorporated in this Five-Year Review report. 

7.0 TECHNICAL ASSESSMENT 

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

The review of documents, ARARs, and risk assumptions and the results of the site inspection
indicate that the final remedy is functioning as intended by the- ROD. The removal of
contaminated soil from multiple hotspots, the removal of waste from multiple burial trenches
and debris plies, the consolidation of removed soil and wastes at the landfill, and the
installation of the RCRA landfill cap and associated stormwater management items have
achieved the RAOs both to minimize the ecological risk associated with direct contact of
surface soil (antimony) and to reduce and/ or eliminate migration of contaminants to
groundwater and ultimately surface water and sediment (copper and vanadium). The effective
implementation of institutional controls has also helped to achieve the RAO to minimize human



receptor contact with suspected ordnance material. 

Formal inspection and maintenance of the site security controls and soil barrier layer have
been lacking. However, informal inspection of the cover, drainage items, and fencing were
performed. No deficiencies were observed during the site visit, as noted on the site
inspection checklist. There are no indications of any difficulties with the final remedy. 

There were no opportunities to improve the performance and/or to reduce costs of monitoring
and sampling due to the overall lack of groundwater and surface water/sediment monitoring
data. Analysis of the monitoring program will be conducted after two and four rounds of
monitoring for surface water/sediment and groundwater, respectively. 

The institutional controls that are in place include restrictions on breaching the barrier
layer, access restrictions for unauthorized personnel, and any restrictions on other
activities or actions that might interfere with the implemented final remedy. No invasive
development of the landfill is allowed. No activities were observed that would have violated
the institutional controls. The soil barrier layer is undisturbed. The fence around the site
is intact and in good repair. 

7.2 QUESTION B: ARE THE EXPOSURE ASSUMPTIONS, TOXICITY DATA, CLEAN-UP
    LEVELS, AND RAOS USED AT THE TIME OF THE REMEDY SELECTION STILL VALID?

There have been no changes in the physical conditions of the site that would affect the
protectiveness of the final remedy. 

7.2.1 Changes in Standards and To Be Considers (TBCs) 

As the remedial work was completed, all location and action specific ARARs and TBCs, as cited
in the ROD, were satisfied. A list of the ARARs and TBCs from the ROD is included in Appendix
C. Additionally, all ARARs and TBCs pertaining to air have been met by the remedial work.
Several ARARs and TBCs pertaining to water are still applicable. The long-term monitoring
plan, including data collection and analysis, addresses these items. 

7.2.2 Changes In Exposure Pathways. Toxicity, and Other Contaminant
      Characteristics 

The exposure assumptions used to develop the human health risk assessment for Site 2 included
both current exposures (base worker), recreational users (adults and children) and potential
future exposures (construction worker). The risk assessment also included exposure of an
adult recreational user who ingests fish. Currently, there has been no change in the land
use, nor are there any projected changes in land use in the near future. Therefore, the
exposure assumptions are still considered valid. 

As stated in the ROD, there were no human health COGS that required a remedial action.
Therefore, changes in toxicity or contaminant characteristics in relation to the site are not
valid. 

The ecological risk assessment indicated that direct exposure to antimony in surface soil was
a risk. As part of the remedial action, two “hot spots” where antimony exceeded its
ecological PRG were excavated and placed under a landfill cap therefore any contaminant or
toxicity changes in antimony are not relevant at this time. 

Cross-media modeling of soil COCs indicated a requirement to remediate Copper in surface
soils to 15.5 mg/kg in order to be protective of surface water, and Vanadium to 77 mq/kg in
order to be protective of sediment. These requirements resulted in the excavation of four
soil “hot spots” during site remedial activities. The cross-media PRGs were based on surface
water (copper) and sediment (vanadium) criteria as presented in the FS. The sediment vanadium
criterion (37 mg/kg) was based on Gambo Creek non-toxic data and is still valid. The Mace
water copper criterion (2.9 ug/L) was based on the Virginia State surface wafer standard for



tidal waters (freshwater and marine) as of July 1996. The current standard (9 VAC 25-260-40)
for saltwater chronic is 3.8 ug/L, and the current USEPA saltwater aquatic protection
standard is 3.1 ug/L. Therefore, the initial criterion initially used in the cross-media PRG
analysis is more conservative than current copper surface water criteria. 

In summary, there have been no changes in exposure assumptions, toxicity, or contaminant 
characteristics that have negatively impacted the remedial action or monitoring activities. 

7.3 QUESTION C: HAS ANY OTHER INFORMATION COME TO LIGHT THAT CALLS INTO    
QUESTION THE PROTECTIVENESS OF THE REMEDY? 

No other information calls into question the protectiveness of the final remedy. No on-site
ecological targets were evaluated during the baseline risk assessment or identified during
the Five-Year Review. Therefore, monitoring of on-site ecological targets is not necessary.
Long-term groundwater monitoring has indicated that site-specific PRGs and GPS values have
not been exceeded. One metal slightly exceeded its Safe Drinking Water Act (SDWA) Action
Level, but on an intermittent basis. Additionally, no weather-related events have affected
the protectiveness of the final remedy. 

7.4 TECHNICAL ASSESSMENT SUMMARY 

According to the data reviewed and the site inspection, the, final remedy is functioning as
intended by the ROD. There have been no changes in the physical conditions of the site that
would affect the protectiveness of the final remedy. All ARARs for soil contamination cited
in the ROD have been met. Several ARARs, specifically for water (49 CFR 257.3-3(a), 49 CFR
257.3-4 and Appendix 1, 40 CFR 121, VR 680-15-02, and 9 VAC 25.2lO-l0), have not been
initiated accordance with the schedule specified in the AOD. However, groundwater
concentrations have not exceeded derived PRGs, and only lead has been slightly exceeded SDWA
Action Level, and only intermittently. GPS standards, as applied to metals, have not been
exceeded in Gambo Creek surface water. There is no other information that calls into question
the protectiveness of the final remedy.

8.0 ISSUES 

There are several issues that were identified related to site operations, conditions, or
activities. The first issue is the lack of a formal, written operation and maintenance plan.
Informal site inspections, however, have been performed since remedy implementation. These
have included informal inspections of the cap, drainage structures, and fencing. However,
barring unforeseen circumstances (i.e. total landfill cover failure); the lack of a formal
O&M plan does not affect the potential for release of contaminants from the site and does not
affect current or future protectiveness of the final remedy. 

Several administrative institutional control requirements, as stipulated in the ROD, are in
progress. These items include updating the Base Master Plan with notations indicating Site 2
is an area in which construction changes cannot occur, residential development cannot occur,
shallow groundwater cannot be used. and site access shall be limited. Also, several
administrative filings, including a notation in the real property file maintained by EFACHES
for the site indicated the extent of the area where hazardous wastes are present, and a
record of the type, location, and quantity of hazardous wastes disposed of at the site (with
the County Board of Supervisors) are all in progress. 

Groundwater monitoring has been initiated in accordance with the schedule provided in the
ROD. To date, there have been no significant exceedances of the site-specific PRGs for
groundwater, federal MCLs, or calculated GPS. The existing data gaps have not likely impacted
the current or future protectiveness of the final remedy. 



9.0 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

Recommendations and follow-up actions for several issues were identified during this
Five-Year Review. These included the lack of a formal, written O&M plan, the delay in
initiating the groundwater monitoring program, and the delay in finalizing several
administrative institutional control items. The Navy and NSWCDL will be responsible for these
actions. The milestone for this follow-up action is tentatively scheduled for September 2003.
However, it should be noted these outstanding issues do not affect the current or future
protectiveness of the final remedy. 

10.0 PROTECTIVENESS STATEMENT 

The RA for Site 2 is protective of human health and the environment. The final remedy is
functioning as intended. The exposure assumptions, toxicity data, clean-up levels, and RAOs
used at the time of the final remedy selection are still valid. No other information has come
to light that could call into question the protectiveness of the final remedy. 

11.O NEXT REVIEW 

The next Five-Year Review for Site 2 is required by May 2008, five years from the date of
this review. 
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i 
I. SITE INFORMATION 

Date of inspection: 4 12 4& 

EPA ID: UA 317 oor4 ba4 

Agency, office, or company leading the five-year Weather/temperature: 
review: Em llww~ c\eflr, iat 

Remedy Inclwdes: (Check all that apply) 
wandfill cover/containment 0 Mal.itored natural attenuation 

q Access controls Cl Groundwater contamment 

Mnstitutional controls Cl Vertical barrier walls 

0 Groundwater pump and treatment 
0 Surface water collection and treatment 
!iKXher \OuS ~~~c~~AI,AoRIN~ of caQcuudW(SkR t 

Attachnwnts: 0 Inspection team roster attachc*j Cl Site map attached &/ fl 

I 
II. INTERVIEWS (Check all that apply) 

1. O&M site manager *I lb 

Name Title Date 

Interviewed 0 at site 0 at office 0 by phone Phone no. - 
Problems, suggestions; 0 Report attached 

I I 
‘2. O&Mstaffh . _____ 

Title Date 

Interviewed 0 at site 0 at office 0 by phone Phone IJO. - 
Problems, suggestions; 0 Report attached 

I I 



3. Local regulatory authorities and response agencies (i.e.. State and Tribal offices, emergency response 
office, police department, office of public health or environmental health, zoning office, recorder of 
deeds, or other city and county offices, etc.) Fill in all that apply. 

Agency 
Contact 

Name 

Problems; suggestions; 0 Report attached 

Title Date Phone no. 

Agency 
Contact 

Name 
Problems; suggestions; 0 Report attached 

Title Date Phone no. 

I I 
Agency 
Contact 

Name 
Problems; suggestions; 0 Report attached 

Title Date Phone no. 

Agency 
Contact 

Name 
Problems; supgrstlons; 0 Report attached 

Title Date Phone no 

I - -~ 

4. Other interviews (optional) Cl Report attached. 

_- 
III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all thar apply) 

I. O&M Documents 
Cl 0&f manual cL~ pn!Walj IYReadily available 
D As-built drawings headily available 
Cl Maintenance logs 0 Readily available 
Remarks A/c utfh m.q~rinI 

0 Up to date 
0 Up to date 
0 Up IO date 

0 N/A 
q N/A 
BtQfA 

I -. -.- I 



2. Site-Specific Health and Safety Plan adily available Cl Up to date 0 N/A 

0 Contingency plan/emergency response plan Cl Readily available 0 Up to date 0 N/A 

Remarks 

3. O&M and OSHA Training Records B/Readily available 0 Up to date 0 N/A 

Remarks -.. 

* 

4. Permits and Service Agreements 
0 Air discharge permit Cl Readily available q Up to date 0?IIA 

q Effluent discharge 0 Readily available 0 Up to date LYNIA 

0 Waste disposal. POTW 0 Readily available Cl Up to date IZYNIA 

0 Other permits 0 Readily available 0 Up to date LZNIA 

Remarks ~-.- 

5. Gas Generation Records 
Remarks 

q Readily available [3 Up to date LiVNlA 

6. Settlement Monument Records 
Remarks 

0 Readily available Cl Up to date l&A 

I -- 1 

7. Groundwater Monitoring Records 
Remarks 

headily available 0 Up IO date 0 N/A 

- 

8. Leachate Extraction Records 
Remarks 

0 Readily available 0 Up to date R%/A 

-._ 

9. Discharge Compliance Records 
0 Air 
0 Water (effluent) 
Remarks 

0 Readily available 0 Up to date 0NIA 
0 Readily available 0 Up to date f3lVA 

__-- 

IO. Daily Access/Security Logs 
Remarks 

0 Readily available Cl Up to date 

I IV. O&M CObTS 

O&M Organization 
El State in-house 
&RP in-house 
0 Federal Facility m-house 
0 Other 

0 Contractor for State 
Cl Contractor for PRP 
Cl Contractor for Federal Facility 



2. O&M Cost Records 
@&e.adjly available E%p to date 

un trig mechanism/agreement in place 
Original O&M cost estimate @in (I Breakdown attached 

Total annual cost by year for review period if available 

From To a Ooc 

Date Date 
From To %6ot 

Date Date 
From To 2rJo3 -___ 

Date Date 
From To 

Date Date 
From To ~- 

Date Date 

$3 _ 0 ,cIQG 0 Breakdown attached 
Total cost 

% 10 I 0 !o- 0 Breakdown attached 
Total cost 

$ b,c)ti _ 0 Breakdown attached 
Total cost 

0 Breakdown attached 
Total cosl 

0 Breakdown attached 
Total cost 

Unanticipated or Unusually High O&M Costs During Review Period 

V. ACCESS AND INSTITUTIOHAL CONTROLS &Applicable q N/A 

A. Fencing 

I. Fencing damaged 
Remarks 

0 Location shown on site map 
OtJl cc d, tru L 

mates secured 0 N/A 

B. Other Access Restrictions -1 
Signs and other security measures 0 Location shown on sue map 0 N/A 
Remarks cnkr \ockd 

C. Institutional Controls (ICs) 

J 



I. Implementation and enforcement 
Site conditions imply ICs not properly implemented 
Site conditions imply KS not being fully enforced 

0 Yes EZNo 0 N/A 
D Yes MO q N/A 

Date Phone no. 

Reporting is up-to-date Byes q No ON/A 
Reports are verified by lhe lead agency WYes 0 No ON/A 

Specific requirements in deed or decision documents have been met B Yes q No q NtA 
Violations have been reported Ii&Yes q No ON/A 
Other problems or suggestions: 0 Report attached 

se* 1 Rdnkr+tT -; uc ,cr Lnl rmpleb 

2. Adequacy 
Remarks 

0 ICs are adequate 

~mc(JptPlr4 

EHt?z are inadequate 0 N/A 

D. General 

I. Vandalism/trespassing 0 Location shown on site map C&Ho vandalism evident 
Remarks 

2. 

3. 

Land use changes on site 0 N/A No NQ 
Remarks 

~_ -- --mm 
Land use changes off site D N/A mot& 
Remarks 

VI. GENERAL SITE CONDITIONS 

A. Roads MApplicable Cl N/A 
-._- 

1. Roads damaged Hoads adequate 
Remarks 

0 N/A 

B. Other Site Conditions 

Remarks pjp,Nc 



VII. LANDFILL COVERS dpplicable I- N/A 

A. JLantiU Surfare 

1. Settlement (Low spots) Cl Location shown dn site map BSetBement not evident 

Areal extent Depth 

Remarks 

2. cracks 
Lengths 

Remarks 

0 Location shown.on site map wracking not evident 

Widths --_- Depths 

.- 

Erosion 
Areal extent 
Remarks 

-.. 

Holes 
Area1 extent 
Remarks 

Cl Location shown on site map 

Depth- 

0 Location shown.on site map 
Depth 

UlErosion not evident 

@doles not evident 

5. Vegetative Cover BTGrass waver properly established 

I- Trees/Shrubs (indicate size and locations on a diagram) 

Remarks 

0 No signs of stress 

6. Alternative Cover (armored rock, concrete, etc.) tilA 

Remarks 

7. BLllpS 
Areal extent 
Remarks 

0 Location shown on site map G+‘&lges not evident 
Height 

- 

-. 

8. Wet Areas/Water Damage met areas/water damage not evident 

0 Wet areas Cl Location shown on site map Areal extent 

Cl Ponding 0 Location shown on site map Areal extent 

0 Seeps El Loca:icn shown on site map Areal extent- 
Cl Soft subgrade Cl Location shown on site map Areal extent 
Remarks -- 

9. Slope Instability 
Areal extent 
Remarks 

Cl Slides 0 Location shown on sile map mo evidence of slope InstabilIty 

B. Benches 0 Applicable lil+iiA 
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope 
in order to slow down the velocity of surface runoff an i intercept and convey the runoff to a lined 
channel.) 



I. Flows Bypass Bench Cl Location shown on site map m/A or okay 

Remarks 

2. Bench Breached 0 Location showti on site map C&A or okay 

Remarks 
- 

3. Bench Overtopped 0 Location shown’on site map D?Q/A or okay 

Remarks -- 

C. Letdown Channels dpplicable 0 N/A 

(Channel lined with erosion control mats, riprap. grout bags, or gabions thai descend down the steep side 
slope of the cover and will allow the runoff water collected by the benches lo mo‘le off of the landfill 

cover without creating erosion gullies.) 

1. Settlement Cl Location shown on site map MO evidence of settlemenl 

Areal extent Depth--.-. 
Remarks 

2. Material Degradation 0 Location shown on sire map G&o evidence of degradation 

Material lype Areal extent-_- 

Remarks 
- 

3. Erosion 0 Location shown on site map GL19o evidence of erosion 

Areal extent Depth----.- 
Remarks 

0 Location shown on site map i3-6 evidence of undercutting 

Areal extent Depth - 
Remarks 

,4# Undercutting 

--. _-. 

Obstructions Type e?Qo obstructions 
0 Location shown on site map Areal extent 

Size 
Remarks 

- 

6. Excessive Vegetative Growth Type 
l3%0 evidence of excessive growth 
wegetation in channels does not obslrucr flow 
Cl Location shown on site map Area1 extenl 

Remarks 

D. Cover Penetrations El Applicable 0 N/A 

1. CYAclive 0 Passive 

0 Functioning 0 Routinely sampled Id ood condllion 

0 Evidence of leakage al penetration 0 Needs Maintenance 
Cl N/A 
Remarks 



2. Gas Monitoring Probes 
0 properly secured/locked Cl Functioning 0 Routinely sampled 0 G od condition 

0 Evidence of leakage at penetration Ll Needs Maintenance a+? IA 

Remarks 

3. Monitoring Wells (within surface area of landfill) 
q Prcperly secured/locked Cl Functioning q Routinely sampled 0 Good condition 

Cl Evidence of leakage at penetration U Needs Maintenance &IA 

I Remarks 

4. Leachate Extraction Wells 
0 Properly securednocked 0 Functioning 0 Routinely sampled 0 G 

Cl Evidence of leakage at penetration 0 Needs Maintenance’ cd 
od condition 

IA 

Remarks 

5. Settlement Monuments 
Remarks 

0 Located Cl Routinely surveyed IA/A 

E. Gas Collection and Treatment Cl Applicable &A 

I. Gas Treatment Facilities 
0 Flaring 0 Thermal destruction 11 Collection fOi’ reuse’ 

Cl Good condition Cl Needs Maintenance 

Remarks 

2. Gas Collection Wells, Manifolds and Piping 
0 Good condition r Needs Maintenance 

Remarks 

3. 

- 

Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 

Cl Good condition 0 Needs Maintenance 0 N/A 

Remarks 

F. Cover Drainage Layer 

1. Outlet Pipes Inspected 
Remarks.- ~ 

WApylicable q ,N/A 

El N/A 

2. Outlet Rock inspected 
Remarks- 

G. Detention/Sedimentation Ponds 

1. Sil tion 
2 

Areal extent 
Siltation not evident 

Remarks 

dFunctioning 0 N/A 

- 

wpplicable 0 N/A 

Depth q NJA 



2. ErOS’Olt 

wi 
Areal extent 

rosion not evident 
Remarks 

Depth 

3. Outlet Works 
Remarks 

&unctioning 0 N/A 

4. Dam &mctioning Cl N/A 

Remarks - 

H. Retaining Walls q Applicable 0 NtA 

1. Deformations 0 Location shown on site map meformation not evident 

Horizontal displacement Vertical displacement 

Rotational displacement 
Remarks 

0 Location shown on site map 0 Degradation not evident 

1 

I. Perimeter Ditches/On-Site Discharge dpplicable Cl N/A 

1. Siltation 0 Location shown;;ite map ‘-eiltation not cvidenr 

Areal extent - 
Remarks 

2. 

-- 

Ye 
& 

tative Growth 0 Location st3wn on site map 

egetation does not impede flow 
Area) extent Type 
Remarks 

Cl N/A 

3. Erosion 
Areal extent 
Remarks 

0 Location shown on sitk map 
Depth 

QXrosion not evident 

4. Discharge Structure 
Remarks 

I&#&Coning q N/A 

1. 

VIII. VERTICAL BARRIER WALLS 0 Applicable ‘L&A 

Setiiement 0 Location shown on site map Cl Settlement not evident 

Areal extent Depth-- _ 
Remarks 

,* 

Performonce Monitoring Type of monitoring 
0 Performance not monitored 
Frequency q Evidence of breachmg 

Head differential --- 
Remarks 



IX. GROUNDWATEFUSURFACE WATER RiMEDIES 0 Applicable &A 

A. Groundwater Extraction Wells, Pumps, and Pipelines 0 Applicable 0 N/A 

1. Pumps, Wellhead Plumbing, and Electrical 
Cl Good condition Cl All required wells properly operating 0 Needs Maintenance 0 N/A 

Remarks 

2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
Cl Good condition Cl Needs Maintenance 
Remarks 

3. 

-_ _I 

Spare Parts and Equipment 
0 Readily available Cl Good condition 0 Kequires upgrade 0 Needs to be provided 

Remarks 

B. Surface Water Collection Structures, Pumps, pud Pipelines 

1. Collection Structures, Pumps, and Electrical 
Cl Good condition 0 Needs Maintenance 

Remarks 

0 Applicable @6 

2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
Cl Good condihon 0 Needs Maintenance 
Remarks 

3. Spare Parts and Equipment 
0 Readily available Cl Good condition q Requires upgrade 0 Needs lo be provided 
Remarks 

C. Treatment System 13 Applicable 

I. Treatment Train (Check components that apply) 
0 Metals removal Cl OiVviater separation 
0 Air stripping El CarbL;n adsorber s 
0 Filters 

0 B joremediation 

0 Additive (e.g.. chelation agent, flocculent) 
Cl Others 
q Good condition 0 Needs Maintenance 
0 Sampling ports properly marked and functional 
0 Sampling/maintenance log displayed and up to date 
0 Equipment properly identified 
0 Quantity of groundwater treated annually 
q Quantity of surface water treated annually 
Remarks 

2. Electrical Enclosures and Panels (properly rated and functional) 
Ill N/A Cl Good condition 0 Needs Maintenance 
Remarks 



3. T 
J 

ks, Vaults, Storage Vessels 
N/A 0 Good condition 

Remarks 

Zl Proper secondary containment 0 Needs Maintenance 

4. Di 
2 

harge Structure and Appurtenances 
N/A 0 Good condition 0 Needs Maintenance 

Remarks 

5. Treatment Building(s) 
0 N/A 0 Good condition (esp. roof and doorways) 
cl Chemicals and equipment properly stored 
Remarks 

0 Needs repair 

6. Monitoring Wells (pump and treatment remedy) 
q Properly secured/locked 0 Functioning 0 Routinely sampled 
D All required wells localed 0 Needs Maintenance 
Remarks 

0 Good condition 
0 NIA 

-. 

D. Monitoring Data 

1. MO itoring Data 
Gd s routinely submitted on time Cl Is of acceptable quality 

2. Monitoring data suggests: td\A 
q Groundwater plume is effecrively contained 13 Conlaminant concentrations are declming 

I D. Monitored Natural Attenuation I 

Monitoring Wells (natural attenuation remedy) 
0 Functioning 0 Routmely sampled 

1 ~~!$~~~~~~~~~~~d 0 Needs Maintenance F ‘Ondition 1 



-’ 

1 X. OTHER REMEDIES 

If there are remedies apphed at the site which are not covered above, attach an inspection sheet describmg 
the physical nature and condition of any faciiiIy associated with the remedy. An example would be soil 
vapor extraction. 

XI. OVERALL OBSERVATIONS 

A. Implementation of the Remedy 

Describe issues and observaCons relating to whether the remedy is effective and functroning as deslgned. 
Begin with a brief statement of what the remedy is to accomplish (i.e.. lo contain contaminant plume, 
minimize infiltration and gas emission, etc.). 
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etkckrR ANY fuNc&lyq--BS de’3\6rte d. 

I I 
I I 

I I 
1 B. Adequacy of O&M I 

Describe issues and observations related to the implementation and scope of O&M procedures. In 
particular. discuss their relationship to the current and long-term protectiveness of the remedy. 

Early Indicators of Potential Remedy Problems 



Describe issues and observations such as unexpected changes in the cost oi scope of O&M or a high 
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be 
compromised in the future. 

- 
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I 
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D. Opportunities for Optimization 

Describe possible opportunities for optimization In monitormg tasks or the operation of the remedy. 
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Gated Access 

Northwest Comer of Site Looktng Southeast 



I Northeast Corner Looking West 

East Access Road 



. . 

. 

I Southern Access Road Looklng Toward GW2-6 



. 4ccess Road Looking Nor0 

Detention Basin 



. 
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APPEklX C 
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

SITE 2, FENCED ORDNANCE BURIAL AREA 
NSWCDL, DAHLGREN, VIRGINIA 

PAGE1 OF12 

ARAR or TBC 
I. LOCATION SPEC 

Endangered Species 
Act of 1976 

Virginia Endangered 
Species Regulations 

Virginia Board of 
Game and Inland 
Fisheries: Virginia 
Endangered Plant 
and Insect Species 
Regulations 

The Archaeological 
and Historical 
Preservation Act’ of 
1974 

Virginia Historic 
Resources Law 

Migratory Bird Area 

16 USC 1531 
50 C.F.R. Part 402 

VR 325-01-l 
4 VAC 15-20-l 30 

Code of Virginia 
Sections 29.1-100 
and 29.1563 

VR 115-04-01 
2 VAC 5-32Od10 

Applicability to Remedial 
Regulation Classification Requirement Synopsis Alternatives 

‘IC 

16 U.S.C 5 469 

VR 10.1-2200-2214 

16 USC Section 703 

Applicable 

Applicable 

Applicable 

Applicable 

Act requires federal agencies to ensure that 
any action authorized by an agency is not likely 
to jeopardize the continued existence of any 
endangered or threatened species or adversely 
affect its critical habitat. Similar Virginia 
requirements for submittal and review of 
environmental assessments. 

The Department of Game and Inland Fisheries 
(DGIF) determines if rare, threatened or 
endangered animal species or their habitats 
are threatened by remediation of the site. 
Certain species of fish and wildliie are afforded 
special preservation and protection measures. 
The Department of Conservation and 
Recreation (DCR) determines if any 
ecologically significant areas are threatened by 
the remediation of the site. 

Requires actions to avoid potenttal loss or 
destruction of significant scientific, historical, or 
archaeological data 

Potentially affected endangered 
species have not been identified 
at NSWC Dahlgren. The remedial 
action will be implemented so 
resources are not adversely 
affected should such resources be 
identified in the future. 

Potentially affected endangered 
species have not been identified 
at ?SWC Dahigren. The remedial 
action will be implemented so 
resources are not adversely 
affected should such resources be 
identified in the future, 

Site is not known to be within a 
historically significant area. If 
future resources are identified 
actions will be taken to ensure 
compliance. 

Protects almost all species of native birds in 
the U.S. from unregulated “take” which can 
include ooisonino at hazardous waste sites. 

Remedy will be implemented to 
ensure that hazardous wastes 
have no imoacts to native birds. 
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SITE 2, FENCED ORDNANCE BURIAL AREA 
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Applicability to Remedial 
ARAR or TBC Regulation Classification Requirement Synopsis Alternatives 

Chesapeake Bay VR 173-02-01 Applicable Requires certain locally designated tidal and Remedy implementation WIII 
Preservation Act 9 VAC 1 o-20-10 non-tidal wetlands and other sensitive areas be require construction activities. 

subject to limitations regarding land-disturbing Actions will meet the regulatory 
activities, removal of vegetation, use of requirements. 
impervious cover, erosion and sedtment 
control, and stormwater management. 

Resource 40 C.F.R. 264.18 (b) Applicable Applies to treatment, storage, or disposal of Remedy implementation may 
Conservation and hazardous waste. 
Recovery Act 

produce ihcidental hazardous 
wastes which will be managed 

VR 672-20-l 0 
Virginia Hazardous 

consistent with federal and 
9 VAC 20-80-l 0 Virginia requirements. 

?Jaste Management 
Regulations 

Virginia Water VR 680-21-04 Relevant and Facility or activity design must adequately Remedy implementation is not 
Contrcl Board 9 VAC 25260-2’3 Appropriate .- address the :ssues arising from Ixating in expected lo involve wetlend or 
Regulations wetlands;deiineated (wellhead protection wellhead protection areas. If 

areas determined vulnerable.) identified, actions will address the 
regulation. 

Executive Order 40 C.F.R. 6. Appendix Applicable Facilities or activities located within the Site is adjacent to Gambo Creek 
11988, Protection of A; excluding Sections 

-L 

floodplain must comply with this order. and is therefore partially in the 
Floodplains W(2). 6(W), 100 year floodplain. Remedy will 

6(a)(6); 40 C.F.R: not be installed in the floodplain 
6.302 and will be constructed to avoid 

impacts to floodplain resources. 
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ARAR or TBC Regulation Classification Requirement Synopsis 
Applicability to Remedial 

Alternatives 

Executive Order 40 C.F.R. 6, Applicable Action to minimize the destruction, loss, or Portions of the site adjacent to 
11990, Protection of Appendix A degradation of wetlands. Gambo Creek are characterized 
Netlands as wetlands. Remedy 

Clean Water Act of implementation will be completed 
1972 (CWA) Section to avoid wetland impacts. 
404 

Any activity to take place in, or impact on, a 
Virginia Wetlands VR 450-01-0051 tidal wetland must meet the provisions of 
Mitigation 4 VAC 20-390-l 0 Virginia Wetlands Mitigation Compensation 
Compensation Policy Policy and regulations as applicable. 

Virginia Water Permit VR680-15-02 Relevartt and Procedures and requirements in connection Construction of landfill could 
Regulations 9 VAC 25-21 O-l 0 appropriate with dredging, filling, or discharging any potentially involve discharge of 

pollutant into or adjacent to surface waters, or contaminants to Gambo Creek. 
any activity which impacts the physical, Any potential discharges will meet 

r chemicii, or biological propert& of surface requirements, 
waters. 

II. ACTION SPECIFIC 

Capping /Closure 
and Post Closure 

40 CFR 2,5?.60-6! Applicable Requirements for final cover s\/stems to 
minimize infiltration and erosion. 
Requirements for 30 year post closure care 
including maintaining integrity and 
effectiveness of final cover. Maintenance of 
groundwater monitoring and landfill gas 
monitoring systems. 

lnstallatjon of RCRA Subtitle C 
cap requires adherents to these 
regulations at Sit8 2. 

Military Munitions 
Rules 

(40 CFR 260-266 and To Be Recently promulgated regulations in response Ordnance-related wastes buried in 
270) Considered to Section 107 of the Federal Facilities the fenced area of Site 2 will be 

Compliance Act of 1992. identifying when managed in compliance with the 
conventional and chemical military munitions rules. 
become hazardous waste. 
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ARAR or TBC Regulation Classification Requirement Synopsis 
Applicability to Remedial 

Alternatives 

DOD Guidance on 
Property 
Contaminated with 
Ammunition, 
Explosives or 
Chemical Agents 

DOD 6055.9-STD To Be 
Considered 

Dod guidance document stipulating policy and Capping of the fenced area will be 
procedure to provide protection of personnel completed to be consistent with 
resulting from DOD ammunition, explosives or DOD policy and procedures to 
chemical agent contamination. Includes meet safety issues. 
property currently or formerfy owned, leased or 
used by DOD, and calls for identification and 
control at active installations, and provides 
guidance for potential land disposal. 

Erosion and 
Sediment Control 

VR 625-02-00 
4 VAC 50-30-l 0 

Applicable Erosion and sediment control plans are to be 
prepared for land-disturbing activities. 

Construction activities will disturb 
the land in the vicinity of the site. 
Activities will address Virginia 
erosion and sediment control 
requirements. 

Resource 40 C.F.R. 265.19 
Conservation and T 
Recovery Act 

Virginia Hazardous 9 VAC 20-60-l 2 to 
Waste Management 1505 
Regula!ions 
(VHWMR) 

Resource 
Conservation and 40 C.F.R. 265.111 
Recovery Act 
(RCRA) 

Applicable 

Applicable 

Construction Quality Assurance Program. Installation of RCRA Subtitle C 
cap will address construction 
quality requirements under RCRA. 

For a closing facility, owner must minimize VHWMR/RCRA requirements will 
need for further maintenance: control, be met with the installation of the 
m%imize. or eliminate post-closure escape of cap at Site 2. Designs for 
hazardous waste, hazardous constituents, capping, and construction of the 
leachate. contaminated run-off, or hazardous containment unit and 
waste decomposition products to the ground or appurtenances will conform with 
surface waters or to the atmosphere; and engineering practice and RCRA 
comply with other closure requirements. requirements. 



ARAR or TBC - 

Virginia Hazardous 
Waste Management 
Regulations 
(VI-IWMR) 

Resource 
Conservation and 
Recovery Act 
(RCRA) 

Virginia Hazardous 
Waste Managemet .i 
Regulations 
(VHWMR) 

Resource 7 
Conservation and 
Recovery Act 
IRCRA) 

Virginia Hazardous 
Waste Management 
Regulations 
(VHWMR) 

Resource 
Conservation and 
Recovery Act 
(RCRA) 

APPENDIX C 
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

SITE 2, FENCED ORDNANCE BURlAL AREA 
NSWCDL, DAHLGREN, VIRGINIA 
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Regulation 

9 VAC 20-60-l 2 to 
1505 

40 C.F.R. 265.114 

9 VAC 20-60-l 2 to 
1505 

40 C.F.R. 265.115 

9 VAC 20-60-l 2 to 
1505 

40 C.F.A. 265.116 

Classification Requirement Synopsis 

Applicable During final closure, all contaminated 
equipment, structures, and soil must be 
properly disposed of, or decontaminated. 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

Within 60 days of completion of closure, the 
owner or operdor must submit lo the Regional 
Administrator, by registered mail, a certification 
that the unit has been closed in accordance 
with approved plans and specifications. 

No later than the submission of the certification 
of closure, an owner or operator must submit to 
the local zoning authority and to the Regional 
Administrator, a survey plat indicating the 
location and dimensions of the landfill with 
respect to permanently surveyed benchmarks. 

Applicability to Remedial 
Alternatives 

VHWMRIRCRA requirements will 
be met with the installation of the 
cap at Site 2. Work Plans 
addressing these requirements 
will be submitted for review and 
approval by the Navy, EPA and 
VDEQ. 

VHWMR/RCRA requirements will 
be met with the installation of the 
cap at Site 2. Documentation of 
completion of construction 
activities at Site 2 will be 
submitted within required time 
frames. 

VHWMRlRCRA requirements will 
be met with the installation of the 
cap at Site 2. Surveys providing 
vertical and horizontal control will 
be prepared and submitted to 
appropriate authorities upon 
completion. 



ARAR or TBC 

Virginia Hazardous 
Waste Management 
Regulations 
(VHWMR) 

Resource 
Conservation and 
Recovery Act 
JRCRA) 

Virginia Hazardous 
Waste Management 
Regulations 
(VHWMR) 

Resource 
Conservation and 
Recovery Act 
(RCRA) 

APPENDIX C 
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

SlTE 2, FENCED ORDNANCE BURlAL AREA 
NSWCDL. DAHLGREN. VIRGINIA 

Regulation 

9 VAC 20-60-12 to 
1505 

40 C.F.R. 265.117 

9 VAC 20-60-12 to 
1505 

40 C.F.R. 265.118 

Classiflcatlon 

Relevant and 
Appropriate 

Applicable 

PAGE 6 OF ii 

Requirement Synopsis 

Post-closure care for each hazardous waste 
management unit must begin after completion 
of closure and continue for 30 years after that 
date. It must consist of monitoring and 
reporting under requirements RCRA Subpart N 
and for maintenance and monitoring of waste 
containment systems. 

The owner or operator must develop a written 
post-closure plan. The post-closure plan must 
identify activities to be carried on after ckxtire 
and the frequency of these activities . The 
activities include a description of the planned 
monitoring activities and frequencies to be 
performed;.a descrip!ion of the planned 
maintenance activities and frequencies to be 
performed to ensure the integrity of the cap 
and final cover and the function of the 
monitoring equipment. The post-closure plan 
must also include the name, address, and 
phone number of the person to contact during 
the post-closure care period. 

Applicability to Remedial 
Alternatives 

VHWMRlRCHA requirements will 
be met with the installation of the 
cap a1 Site 2. Monitoring 
requirements will be negotiated 
between the Navy, VDEQ, and 
EPA, consistent with post-closure 
requirements under RCRA. 

VHWMWRCRA requirements will 
be met with respect to the 
installation of the cap at Site 2. 
Appropriate post-closure plans will 
be developed and implemented 
consistent with RCRA 
requirement.;. 
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ARAR or TBC Regulation Classification Requirement Synopsis 
Applicability to Remedial 

Alternatives 

Virginia Hazardous 
waste Management 
Regulations 
(VHWMR) 

Resource 
Conservation and 
Recovery Act 
(RCRA) 

9 VAC 20-60-l 2 to 
1505 

40 C.F.R. 265.119 

Relevant and 
Appropriate 

The owner or operator must, within 60 days VHWMWRCRA requirements will 
after certification of closure of each hazardous be met with the installation of the 
waste disposal unit, submit to the local zoning cap at Site 2. Appropriate deed 
authority and to the Regional Administrator a notations will be prepared by the 
record of the type, location, and quantity of Navy to address notification 
hazardous waste disposed of within the requirements under RCRA 
disposal unit. The owner or operator must regarding the presence of wastes 
record a notation on the deed, or other legal at Site 2. 
instrument to the facility property that will 
perpetuity notify any potential purchaser of the 
property that the land has been used to 
manage hazardous waste. its use is restricted 
under 40 C.F.R. Subpart G regulations and 
that a survey plat is included. The owner or 
operator must submit a certification that he has 

i reco:ded the notation on the deed. 

Virginia Hazardous 9 VAC 20-50-l 2 to Applicable The owner or operator, within 60 days after VHWMWRCRA requirements will 
Waste Management 1505 completion of the post-closure care period, be met with the installation of the 
Regulations must submit to the Regional Administrator, by cap at Site 2. The required 
(VHWMR) registered mail, a certification that the post- notifications will be completed to 

closure care period was performed in address RCRA requirements at 
Resource 40 C.F.R. 265.120 accordance with the specifications in the Site 2. 
Conservation and approved post-closure plan. 
Recovery Act 
IRCRA) 



ARAR or TBC 

Virginia Hazardous 
Waste Management 
Regulations 
(VHWMR) 

Resource 
Conservation and 
Recovery Act 
(RCRA) 

Solid Waste 
Management 
Regulations 

Virginia Regulations 
Governing 
Transportation of 
Hazardous Materials 
(VRGTHM) 

APPENDIX C 
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

SITE 2, FENCED ORDNANCE BURIAL AREA 
NSWCDL. DAHLGREN. VIRGINIA 

Regulatlon 

9 VAC 20-60-l 2 to 
1505 

40 C.F.R. 265.310 

VR 672-20-l 0 
9 VAC 20-80-10 

- 

VR 672-30-01 
9 VAC 20-l 1 O-l 0 

Classification 

Applicable 

Applicable 

Applicable 

~-AGE 8 0~ ii 

Requirement Synopsis 

Final cover to provide long-term minimization of 
infiltration. Restrict post-closure use of 
property to prevent damage to the cover. 
Prevent run-on and run-off from damaging the 
cap. 30-year post-closure care to ensure site 
is maintained and monitored. 

Permanent Closure Criteria governing: Access 
Restriction, Closure and Post Closure Care, 
Gss Management, Drainage Layer, Final 
Cover, Run-on Run-off controls, Site 
Monitoring, and compliance with other 
permanent closure requirements 

- 

The VRGTHM designates the manner and 
method by which hazardous materials are 
loaded, packed, identified. marked, placarded, 
stored and transported. 

Applicability to Remedial 
Alternatives 

VHWMR/RCRA requirements will 
be met with the installation 01 the 
cap at Site 2. Access to the site 
will be restricted by fencing, and 
monitoring and inspection 
activities will be conducted. 

Virginia Solid Waste Management 
requirements will be addressed 
with the installalic*n of the cap at 
Sits 2. Overlapping with RCRA, 
the additional requirements under 
solid waste rules will be 
addressed. 

Transportation of hazardous 
waste must be conducted in 
compliance with VRGTHM. 
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ARAR or TBC Regulation Classification Requirement Synopsis 
Applicability to Remedial 

Alternatives 

AIR 

Gas Collection and 
Vents 

Gas Collection and 
Vents 

Gas Collec!ion and 
Vents I 

Gas Collection and 
Vents 

Gas Collection and 
Vents 

CAA Section 101 and 
40 C.F.R. 52 

40 C.F.R. 52 

40 C.F.R. 60 Subpart 
WWW and CC c 

CAA Section 11 Z(D) 

CAA Section 116 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

To Be 
Considered 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

File an Air Pollution Emission Notice (APEN) 
with the State to include estimation of emission 
rates for each pollutant expected. Design 
system lo provide an odor-free operation. 

Predict total emission of volatile organic 
compounds (VOCs) to demonstrate emissions 
do not exceed 450 Iblhr. 3.000 lb/day. 10 
gal/day or allowable emission levels from 
similar sources using Reasonably 4vailable 
Control Technology (RACT). 

New Source Perfomance Standard (NSPS) for 
muncipal landfills: Landfill Emission Rule; 
deals with non-methane organic compounds. 

Emissicn Standards for new stationary 
sources. 

Control of pollution from Federal Facilities. 

Design of capped area anticipated 

Design of capped area to 
demonstrate that decomposition 
gases address regulatory 
requirements. 

NSPS requirements include 
calculations for g.4.s emission 
rates, limitations on non-methane 
emissions, monitoring and 
recordkeeping. Rules are a TBC 
since Site 2 is not to receive 
MSW. and emissions of non- 
methane gases should be 
insignificant. 

1 b-addressed. 

NSPS for venting. Confirmation 
that standards not exceeded WIII 

NSWCDL is a Federal Facility to 
meet CAA requirements. 
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Applicability to Remedial 
ARAR or TBC Regulation Classification Requirement Synopsis Alternatives 

Virginia Ambient Air VR 120-03-01 Relevant and Stipulates requirements for compliance with Remedy implementation will 
Quality Standards 9 VAC 5-30-I 0 Appropriate emissions of toxic pollutants in attainment and potentially involve discharges of 

non-attainment areas; permitting procedures VOCs to the atmosphere. 
and monitoring requirements for processes Emissions will be consistent will 
emitting pollutants: any emission from the federal and state regulations. 
disturbance of soil must meet Virginia air 
emission standards for toxic pollutants 
particulates and VOC’s. 

WATER 

Criteria for 49 C.F.R. 257.3-3(a) Applicable A facility shall not cause a discharge of No discharges under the remedy 
Classification of Solid 
Waste Disposal 

pollutants intc the waters of :he U. S. that is in are planned. The NPDES 

Facilities and 
violation of the substantive requirements of the program is delegated to Virginia 
NPDES under CWA Section 402, as amended. (VPDES). Potentially applicable 

Practices’ for situations potentially not 
8 covered by VPDES. .- 

Criteria for 49 C.F.R. 257.3-3(a) Applicable A facility or practice shall not cause nonpoint 
Classification of Solid 

Potential future releases to 

Waste Disposal 
source pollution of the waters of the U. S. that groundwater could migrate to the 

Facilities and 
violates applicable legal substantive stream. Ongoing monitoring will 

Practices’ 
requirements implementing an area wide or address the requirement. 
Statewide water quality management plan 
approved by the Administrator under CWA 
Section 208. as amended. 

Criteria for 49 C.F.R. 257.3-4 and Applicable A facility or practice shall not contaminate an 
Classification of Solid Appendix l 

Potential future releases to 

Waste Disposal 
underground drinking water source beyond the groundwater could contaminate 

Facilities and 
solid waste boundary or a coun- or State- graundwater over risk-based 
established alternative. 

Practices’ 
criteria. Ongoing monitoring will 
meet the requirement. 
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ARAR or TBC Regulation Classification Requirement Synopsis 
Applicability to Remedial 

Alternatives 

Clean Water Act ’ 

Water Quality 
‘Standards 

33 USC. 51251 Relevant and Criteria and standards for groundwater quality. Provides basis for risk-based 
et. seq. Appropriate Virginia regulation provides basis for risk-based decision making, establishes 
40 CFR 121 remediation and discharge limitations. standards for groundwater quality. 

Ongoing monitoring at Site 2 will 
VR 680-l 5-02 address the requirement. 
9 VAC 25-25-260-5 to 
550 

Water Quality 
Standards 

VP 680-l 5-02 Relevant and Subsurface borings of all types shall be Completion of additional soil 
9 VAC 25-25-260-5 to Appropriate constructed, operated and closed in a manner borings, monitoring wells and 
550 which protects groundwater. subsurface investigations will be 

consistent with regulatory 
requirements. 

Pollution Discharge 9 VAC 25-31-10 to Applicable Procedures and requirements for discharging Capping of Site 2 is not expected 
Elimination System 946 

9VAC 25-j2-10 to 
pollutants into surface waters, or any act: Jity to produce waste liquids that 

(VPDES); Virginia which impacts physical, chemical or biological would be discharged to surface 
Pollution Abatement 300 properties of surface waters. waters. Any future activities or 
(VPA) Permit groundwater monitoring (e.g. 
Program generation of purge water) will 

meet regulatory requirements. -_- .- 

Water Quality VR 672-i O-01 Relevant and Monitoring well design Standards. Completion of additional soil 
Standards Appropriate borings, monitoring wells and 

subsurface investigations will be 
consistent with regulatory 
requirements. 

Water Quality 
Standards 

VR 672-l O-01 Relevant and 
Appropriate 

Monitoring well Drillers certification. Completion of additional soil 
borings, monitoring wells and 
subsurface investigations will be 
consistent with regulatory 
requirements. 



ARAR or TBC 

Virginia Standards 
for Surface Water 

Virginia Stormwater 
Regulations 
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Regulation 

VR 660-21-01.14 
9 VAC 25-260-l 40 

VR 215-02-00 
4 VAC 3-20-10 

Classification 

Relevant and 
Appropriate 

Applicable 

-- 

Requirement Synopsis 

Soil Cleanup levels will be developed by using 
risk assessment or soil modeling techniques to 
determine concentrations of contaminants that 
can remain in soil such that water in equilibrium 
with the soil will not lead to natural discharge to 
surface water resulting in an in stream 
contaminant concentration greater than the 
surface water standard. 

All land disturbing activities must be in 
compliance with local stormwater management 
programs, where they exist. 

Appllcablllty to Remedial 
Alternatives 

Cleanup criteria developed in the 
Feasibility Study completed for the 
site used risk assessment and 
modeling techniques that meet the 
requirements. 

Remediation activities must meet 
requirements. 

.- , 

’ O+going long-term monitoring addresses these concerns 



APPENDIX D SUMMARY OF FIVE-YEAR REVIEW INTERVIEWS 

To support the Five-Year Review Process for Site 2, eight people were interviewed, including
two Restoration Advisory Board (RAB) members, the Naval Surface Warfare Center Dahlgren Site 
(NSWCDL) Fire Captain, and Dahlgren Installation Restoration Team members, including
representatives from the U.S. Environmental Protection Agency (USEPA), Virginia Department of
Environmental Quality (VDEQ), the Navy, and TtNUS. Interviewees were selected based upon
whether they were familiar with the Site 2 remedial activities. The interviews were conducted
in August and September 2003. 

The Five-Year Review Process interview questions are divided into several sections. Section A
contains general questions that each interviewee was asked. Section B contains questions that
were applicable to Federal and State Regulators and Local Authorities. Section C contains
questions relating to the Construction of the Site 2 remedy. Section D contains questions
relating to the performance, operation, and maintenance of the Site 2 remedy. Section E
contains questions directed toward neighbors or community representatives. A coy of the
interview questions is presented at the end of this Appendix. 

The interviewees felt that the Site 2 remedy was adequate and working as it was designed. One
person felt the remedy was more extensive than it needed to be. No community members appeared
to be concerned about the remedy for Site 2. Members of the Dahlgren Installation Restoration
Team agreed that the Navy should develop a formal Operations and Maintenance Plan and should
finalize the Institutional Controls for the site. The regulators felt well informed and no
violations were identified for the site. No problems were identified with the construction
and the Navy was encouraged to maintain the Subtitle “C” Landfill Cap and its Institutional
Controls. Although one of the regulators was not aware that the site visits were occurring
regularly, a Navy representative mentioned that the site is visited several times a month and
cited the recent discovering of a groundhog nest at the site and the plans for capture and
relocation of the animal. When asked for comments, suggestions, or recommendations, one of
the local community commented that local Dahlgren residents think that cancer is coming from
Dahlgren. A community representative also requested that NSWCDL keep the King George County
Engineer informed about site cleanup activities. 



Five-Year Review Ouestionnaire - 2003 
Addendum to Community Involvement Questionnaire 

Naval Surface Warfare Center Dahlgren Laboratory (NSWCOL) 

Site Name: _. 

Interviewee Name: -- 

Title and Orgnaizatlon: 

Mailing Address: 

city: State:- Zip Code: 

Telephone: Dale: _ Time: 

Email Address: Location of Interview. .-- 

Type of Interview: q Visit 13 Telephone q Other 

INTERVIEWER: Explain iocation of Site 2, Fenced Ordnance Burial Area, within, the NSWCDL site and 
the purpose of this poriion of the interview. 

Section A - General 

1. What is your overall impression or general sentiment ;T the Site 2 remedy? 

2. Do you have any comments, suggestions, or recommendations regarding Site 2’s management or 
operation? 

Section B - Federal and State Regulators, Local Authorities 

1. Do you feel well informed about Site 2 activities and progress? 

2. Have there been routine communications or activities (Site visits, inspections, reporting XtlVitleS, etc.) 

conducted by your office regarding Site 2? If so. please give purpose and results. 

Site Visits: 

Inspections: 

Reporting Activities: 

3. Have there been any complaints, violations, or other incidents related to Site 2 requiring a response by 
your office? If so, please give details of the events and results of the responses. 

Complaints: 

Violations: 

Other Incidents: 

1 



Five-Year Review Questionnaire - 2003 
Addendum to Community involvement Questionnaire 

Naval Surface Warfsre Center Dahlgren Laboratory (NSWCDL) 

Section C - Canstruction 

1. What is the current status of construction (e.g., budget and schedule)? 

Budget: 

Schedule: 

2. Have any problems been encountered which required, orwill require, changes to this remedial design 
or this ROD? 

3. Have any problems or difficulties been encountered which have impacted construction progress or 
implementability? 

4. Do you have any comments, suggestions, or recommendations regarding this project (Le.. desbgn, 
construction documents, constructability, management, regulatory agencies, etc,)? 

Section D - Performance, Operation, and Maintenance 

1. Is the Site remedy functioning as expected? How well is the remedy perfotming? 

2. What does the monitoring data show? Are there any trends that show contaminant levels are 
decreasing? 

3. Is there a continuous on-site O&M presence? If so, please describe staff and activities. If there is not 
a continuous on-site presence, describe staff and frequency of site inspections and activities. 

4. Have there been any significant changes in the O&M requirements, maintenance schedules, or 
sampling routines since start-up or in the last five years? If so, do they affecl the protectiveness or 
effectiveness of the remedy? Please describe changes arid iinpacts. 

5. Have there been unexpected O&M difficulties or costs at the Site since start-up OI in the last five 
years? If so. please give details. 

6. Have there been opportunities to optimize O&M, or sampltr?g efforts? Please descritie changes and 
resultant or desired cost savings or improved efficiency. 

2 



Five-Year Review Questionnaire - 2003 
Addendum to Community involvement Questionnaire 

Naval Surface Warlare Center Dahlgren Laboratory (NSWCDL) 

Section E - Neighbors and Community Representatlves 

1. What effects have Site operations had on the surrounding community? 

2. Are you aware of any community concerns regarding the Site or its operation and administration? If 
so, please give details. 

3. Are you aware of any events, incidents, or activities at the Site such as vandalism, trespassing, or 
emergency responses from local authorities? If so, please give details. 

4. Do you feel well informed about the Site’s activities and progress? 

5. Do you have any comments, suggestions, 01 recommendations for Site 2’s management and 
operation? 

Name of interviewer: 


