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1.0 THE DECLARATI ON
1.1 SI TE NAME AND LOCATI ON

Site 17 1400 Area Landfill
Naval Surface Warfare Center Dahlgren Site
Dahi gren, Virginia

1.2 STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial acton for Site 17, 1400 Area Landfill at
the Naval Surface Warfare Center, Dahlgren Site (NSWCDL), Dahlgren, Virginia. This docunent
focuses on renedial decisions for Site 17 at the NSWCDL and the term"site" in this docunent
refers to Site 17. This determ nation has been made in accordance wi th the Conprehensive

Envi ronnent al Response, Conpensation, and Liability Act of 1980 (CERCLA), as anmended by

Super fund Arendnents and Reaut horization Act of 1986 (SARA), and to the extent practicable, the
Nati onal G| and Hazardous Substances Pollution Contingency Plan (NCP). This decision is based
on the administrative record for this site.

The Commonweal th of Virginia concurs with the selected remedy (see Appendi x A).
ASSESSMENT OF THE SI TE
Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by

i npl enenting the response action selected in this Record of Decision (ROD), may present an
i mm nent and substantial endangernent to public health, welfare, or the environnent.

1.3 DESCRI PTI ON OF THE SELECTED REMEDY

The Navy will nanage the renedi ation of the 1400 Area Landfill as a single renedial action. The
remedi al action selected in this ROD addresses contam nation associated with Site 17 1400 Area
Landfill contents, surface soils, surface water, sedinent, and groundwater.

The selected renedy for Site 17 is to use phytorenediation to address both soils and
groundwater. Institutional controls, as well as groundwater, surface water, and sedi nment
monitoring will also be a portion of the renedy.

The nmaj or conponenis of the sel ected renmedy are:

The landfill area will be capped, to address surface soil contamnation, with a 2 -foot-thick
vegetative soil layer. Natural vegetation such as hybrid poplars and evergreens will be planted
on this layer to control erosion and reduce infiltration and subsequent groundwater discharge to
the tributaries via evapotranspiration. This vegetation will also provide a habitat enhancenent.
The cap will achieve an equivalent net reduction in infiltration and provide equival ent erosion
protection per 9 Virginia Adm nistrative Code (VAC) 20-80-250. (infiltration calculations using
t he Hydrol ogi cal Evaluation of Landfill Perfornmance (HELP) nodel were perfornmed to deternm ne
whet her there can be a functional equival ency between a Commonweal th of Virginia sanitary
landfill cap [Alternative 2] and a soil cap coupled with phytorenediation [Alternative 4].
According to these calculations, there is a simlar reduction of infiltration through the
landfill using either the sanitary landfill cap or the soil cap with the phytorenediation
alternative.)

G oundwat er di scharging to surface water bodies at Site 17 will be primarily contained using



natural vegetation such as hybrid poplars and evergreens.

Waste/fill within 100 feet of the tributaries shall be excavated to address Commonweal t h of

Virginia regulation 9 VAC 20-80-250 which requires a 100 foot setback for waste adjacent to

surface water bodies. It is estinmated that 17,600 cubic yards woul d have to be excavated and
consol i dated beneath the cap

The nmarsh area near nonitoring well GAM7-13 will be remedi ated to address residual nercury
contam nati on even though sedinent criteria are not exceeded. Approximately 970 cubic yards of
mar sh sedi nent woul d be transported to an offsite treatnent and disposal facility.

Institutional controls will be inplenented to limt future site land use. For Site 17, an
institutional control plan will be devel oped as part of the renedial action design and include
access controls, signs along the perineter of the site, restrictions on shallow groundwat er use
for drinking water, description of |land use controls in the base master plan, periodic
inspection, nmonitoring, and re-evaluation of land use controls, annual certification that
institutional controls are in place, notification to the U S. EPA and state regulators

whenever the Navy antici pates any nmgjor changes in | and use restrictions, public notice, and a
deed notification

The Navy shall institute the following institutional controls within 90 days of conpletion of
the installation of the phytorenediation system a real property description notation, Base
Master Plan notations, and linted site access. The Base Master Plan shall note the area as one
in which residential devel opnment cannot occur, shall ow groundwater cannot be used, and site
access shall be limted. A notation shall be filed in the real property file maintained at

Engi neering Field Activity, Chesapeake (EFA Ches) (US Navy) for this site indicating the extent
of the area and the fact that solid wastes are present. The institutional controls shall also
include the followi ng: within 90 days after conpletion of the renedy, the Navy shall produce a
survey plat prepared by a professional |and surveyor registered by the Commonwealth of Virginia
indicating the location and di nensions of the disposal area and the extent of groundwater
contami nation. Mnitoring well locations shall be included and identified on the survey plat.
The plat shall contain a note, prom nently displayed, which states the owner's future obligation
to restrict disturbance (excavation or construction) of the property; post-closure use of the
property shall prohibit residential use, access or use of groundwater underlying the property
for any purpose except nonitoring, and the function of the nonitoring systens shall not be

di sturbed. Wien landfill closure is conplete, the owner of the property shall submt the survey
plat to the local recording authority, and shall record a notation with the deed (or sone other
instrunent which is nornally examned during title search at the local |and recording authority)
notifying any potential purchaser of the property that the | and has been used to manage solid
waste and the integrity of the cover systemor the function of the nonitoring systemnay not be
di st ur bed.

The Navy shall institute groundwater nonitoring to ensure that renedial action objectives (RAGCs)
are being nmai ntained. The frequency of analysis and the length of tinme for nonitoring shall be
devel oped in the Operation and Mi ntenance Pl an

The Navy shall nonitor the surface waters and sedinents in the tributaries adjacent to Site 17
to ensure RAGs are being maintained. The frequency of analysis and the length of tine for
nmoni toring shall be devel oped in the Operation and Mi ntenance Pl an

I mpl emrent ation of the selected renedy is expected to fully address the principal threats at the
site by reducing the potential risk to human health and the environment associated with the
soi |l s and groundwat er



1.4 STATUTCRY DETERM NATI ONS

The selected renmedy for Site 17 is protective of human health and the environment conplies with
federal and state requirenments that are legally applicable or relevant and appropriate to this
action, and is cost-effective

The remedy addresses the renediation of surface soil and groundwater contamination at Site 17
The selected remedy will provide for the long-termcontai nnent of contamnation in surface soils
and groundwat er beneath the site. The installation of a phytorenediation systemw || reduce
direct contact and ingestion threats and reduce risks to ecol ogical receptors from contam nated
surface soils and groundwater by contai ning contam nants w thin these nedia.

The selected renmedy for Site 17 will be inplenmented to neet all applicable or relevant and
appropriate requirenments (ARARs) whether chemical-, action-, or location-specific. No waivers of
any ARARs are requested. Phytorenediation is a permanent solution and is an appropriate renedy
for the contam nation in soils and groundwater. Phytorenediation is an innovative technol ogy
whose application at Site 17 is considered technically superior to other alternatives

This renmedy utilizes pernmanent solutions and alternative treatnent (or resource recovery)
technol ogi es to the nmaxi mum extent practicable for this operable unit. However, because
treatnment of the principal threats of the site was not found to be practicable, this renedy does
not satisfy the statutory preference for treatnent as a principal elenent.

Because this remedy will result in hazardous substances renai ning on-site above heal t h- based
levels, a revieww |l be conducted within five years after commencenent of the renedial action

to ensure that the renedy provides adequate protection of human health and the environnent.

<I M5 SRC 98070B>
2.0 DEC SI ON SUMVARY

2.1 SI TE NAME, LOCATI ON, AND DESCRI PTI ON

This ROD is issued to describe the Departnent of the Navy's (Navy) selected renedial actions for

Site 17, 1400 Area Landfill, at the Naval Surface Warfare Center, Dahlgren Site (NSWCDL),
Dahl gren, Virginia (Figure 2-1). Site 17 is one of several Installation Restoration (IR sites
(Figure 2-2) located at the NSWCDL facility. The 1400 Area Landfill is an inactive landfil

located in the northeast corner of the NSWCDL, north of Frontage Road and south of U S. H ghway
301 (Figure 2-3). The general site configuration, based on a geophysical survey, is shown in
Figure 2-4. Two unnanmed drainage tributaries formthe western and eastern boundaries of the
site. Asmall pond is located in the western portion of the site with a marsh on the eastern

portion. Building 1400 is | ocated between the landfill and Frontage Road and i s enconpassed by a
chain link fence. The site was used as a landfill, where municipal solid waste and construction
debris were deposited, conpacted, and covered on a periodic basis during the early 1970s and
possibly until 1978. During the 1993 Phase 1 geophysical survey of the landfill, exposed
netallic debris was visible along the eastern slope of the landfill where cover materia

t hi nned

El evations at the site range from approxi mately 14 feet above nean sea level (nsl) along the
drai nage ditches to over 20 feet nsl along the high ground between the streans. Sl opes are
gentle and generally less than 5 percent. Surface drai nage generally flows overland to the
tributaries that flow into H deaway Pond approxi mately 600 feet south of Building 1400. The
landfill is fully vegetated with tall grass. Soil cover exists over the najority of the
landfill. The area bordering the site to the north and west is undevel oped and heavily wooded



Land within a 2-mle radius of the 1400 Area Landfill is nmainly undevel oped. Buil di ngs housing
various base operations are | ocated about 200 feet east of the site, and nore facilities are
being constructed in this general area. Southeast of the site, on the east side of H deaway
Pond, is a fornmer bonbi ng range that is undevel oped.

2.2 SI TE H STORY AND ENFORCEMENT ACTI VI TI ES
2.2.1 H story of Site Activities

Based on aerial photographic evidence, Site 17 was used for sand and gravel extraction begi nning
as early as 1952. Prior to this, the site was a plowed field. On 1943 aerial photographs, a
cleared, square area was visible directly south of U S H ghway 301. In 1952, a shallow pit was
evident in aerial photographs west of the western tributary that bounders the site. Severa

other clearings and a gravel pit were also evident on the site proper. Sand and gravel renova
continued at the site until approxinately 1969

Landfilling operations at Site 17 began during the early 1970s, m dway between the two
tributaries, and continued possibly until 1978. According to the Environmental Photographic
Interpretation Center (EPIC), red water (source unknown) was visible in the |arge bare areas
north of Building 1400. By 1981, the area between the tributaries had been filled and covered
whil e other portions of the site were revegetating.

<I MG SRC 98070C
<I MG SRC 98070D>
<I MG SRC 98070E>
<I MG SRC 98070F>

2.2.2 Previ ous I nvestigations

The first investigation at Site 17 was the Initial Assessnent Study (IAS) conducted in 1981. The
IAS included a record search, interviews, and an on-site survey. The | AS concluded that Site 17
was used as a sanitary landfill and that no evi dence of hazardous waste di sposal had been
docunented. As a result, Site 17 was not recommended for a Confirnati on Study. However, Site 17
was included in the Confirmation Study because it was a suspected source of the nercury

contami naton detected at Site 10 (H deaway Pond).

The Confirmation Study was conducted in 1983 and 1984. As part of the Confirmation Study field
investigation at Site 17, five nonitoring wells were installed. The wells were |ocated to
characterize groundwater quality at one upgradi ent and four downgradi ent |ocations, based on
assuned groundwater flow directions. During well installation, soil sanples were collected for
nercury anal yses. G oundwater sanples were collected in Novenber 1984 and were anal yzed for
nmercury, total organic carbon (TOC), and total organic halides (TOX). Goundwater sanples were
later collected fromfour nonitoring wells in 1991 by the NSWCDL. Sanpling of stream sedi ment at
various depths upstream and downstream of the landfill was al so conducted during the
Confirmation Study. The sedi ment sanples were analyzed only for nercury.

Mercury was detected at 3.1 Ig/L in one of the groundwater sanples collected within the site.
Mercury was not detected in any of the soil sanples collected fromwell borings. TOX
concentrations ranged fromundetectable levels to 220 Ig/L. Concentrati ons were not
significantly lower in the upgradient well. Mercury was not detected in sedi ment sanpl es

coll ected upstreamof the landfill, while mercury was detected in sedinment collected from
downstream |l ocations in both adjacent tributaries. Mercury was not detected in any of the three
surface water sanples



2.2.3 Enf or cenent Actions

No enforcenent actions have been taken at Site 17. The Navy has owned this property since the
early 1900's and is identified as the responsible party.

2.2. 4 H ghlights of Comunity Participation

In accordance with Section 113 and 117 of CERCLA, the Navy held a public comment period from
August 18, 1998 through Septenber 16, 1998 for the proposed renedi al acton described in the
Feasibility Study and in the Proposed Plan for Site 17

These docunments were available to the public in the Adm nistrative Record and infornation
repositories naintained at the Smoot Menorial Library, King George, Virginia;, the NSWCDL Cenera
Li brary, Dahlgren, Virginia; and the NSWCDL Public Record Room Dahlgren, Virginia. Public
notice was provided in The Freel ance Star newspaper on August 18, 1998 and The Journal on August
19, 1998. A Public Meeting was held in the King George Courthouse on August 27, 1998. No witten
comrents were received during the comment period. A summary of comments and responses given at
the Public Meeting and a transcript of the Public Meeting are presented in Appendi x B

2.3 SCOPE AND ROLE OF RESPONSE ACTION AT SITE 17

Past di sposal operations at Site 17 have resulted in contam nated soil and groundwater. The
proposed renedial actions identified in this ROD address contanination associated with Site 17
1400 Area Landfill, as identified in the Draft Final Renedial Investigations (RI) Report, the
Addendum RI Report, and the Feasibility Study (FS) Report for Site 17. Several alternatives for
response actions for contaminated nedia are identified in Section 2.6. The rationale for

sel ecting one of those alternatives as the remedy for this site is described in Section 2.7. The
sel ected renedial action is discussed in Section 2.8.

The sel ected renedial action is to cover contamnated soils with a 2-foot-thick soil cap to
prevent semvol atile organic conpounds (SVQCs), polychlorinated biphenyls (PCBs), chrom um and
thalliumfromcontacting plants and ani nals (ecol ogical receptors). Phytorenediation will be
utilized to address nercury contam nation in groundwater. Phytorenedi ation is the use of shall ow
and deep-rooted plants to renobve, contain, or otherw se, render harnless, environnenta

contami nants. The plants can chemcally hold or renove netals fromthe soil and groundwater.

Waste/fill within 100 feet of the tributaries shall be excavated, dewatered, and consolidated in
the landfill beneath the soil cap. Marsh area sedinents shall be excavated, dewatered, and sent
to an off site landfill for disposal

This remedy is consistent with long-termrenedial goals for Site 17. The renedial action will
hel p to reduce the principal threats to ecol ogical receptors.

2.4 SUMMARY OF SI TE CHARACTERI STI CS

The Rl at Site 17 was conpl eted in phases. Geophysical investigations were initiated in 1993.
Sanpling activities, consisting of soil sanpling, surface water and sedi nent sanpling, and the
installation and sanpling of groundwater nmonitoring wells, were conpleted in 1994. Additional R
sanpling, consisting of additional surface and subsurface soil sanpling and groundwater
nonitoring activities. was conpleted in 1996. The results of the Rl are summari zed bel ow.

2.4.1 Sour ces of Contam nation

Geophysi cal and hydrogeol ogi c investigations at Site 17 were conducted to identify disturbed



areas and buried netallic objects, and to determ ne the extent of the landfill. The results of
t he geophysi cal survey indicated the presence of netallic objects and ot her geophysica
anormalies in the landfill. Based on groundwater sanpling results, the source of groundwater
contam nation is the waste in the landfill.

2.4.2 Description of Contam nation

Soi |, groundwater, surface water, and sedi ment sanples were collected and anal yzed to determi ne
the nature and extent of contami nation at Site 17 (Figure 2-5). The nmjor contam nati on concerns
at Site 17 are associated with the landfill. Surface soil, groundwater, sedinment and sunl ace

wat er have been inpacted by the waste disposal activities that occurred there. Table 2-1
presents the contam nants of concern (COCs) for each nedi um and the maxi num concentration
detected for each COC. The results of the sanpling and anal yses are presented bel ow.

Surface and Subsurface Soils

Low | evel pol ynucl ear aromatic hydrocarbon (PAH) contami nation (0.020 to 4.6 ng/kg) and volatile
organi ¢ conpounds (VQOCs) (0.270 to 6.8 ng/kg) were identified in surface soils. These conmpounds,
however, were not present in the subsurface soils and do not appear to be migrating downward.
Aroclor 1260 was al so detected in surface soils but was not detected in any subsurface soi
sanple fromSite 17. In general, concentrations of inorganic constituents in surface soils
detected at Site 17 fall within the range of background concentrations for surface soils of the
Maryl and coastal plain. In the subsurface soils, the majority of inorganic constituents detected
were within the range of background subsurface soil values for the NSWDL

<I MG SRC 98070G



TABLE 2-1

MAXI MUM DETECTED CONCENTRATI ONS FOR COCs REQUI RI NG REMEDI ATI ON
SITE 17: 1400 AREA LANDFI LL
NSWCDL, DAHLGREN, VIRA NI A

Maxi mum Det ect ed
Anal yte Concentrati ons

SURFACE SA LS

SEM VOLATI LES ( g/ kg)

Benzo( a) ant hr acene 2.2
Chrysene 2.5
Benzo(b) f | uor ant hene 2.0
Benzo( k) f | uor ant hene 2.1
2,6-D nitrotol uene 0.074
PESTI Cl DES/ PCBs ( my/ kg)
Arocl or-1260 2.2
METALS (ng/ kg)
Al um num 8, 140
Arsenic 6.3
Chr om um 39
Iron 12, 400
Thal I'i um 2.7
Vanadi um 18. 6
SUBSURFACE SO LS
VETALS( ng/ kg)
Arsenic 6.7
GROUNDWATER 1
VETALS (1g/L)
Mer cury 0. 26
SEDI MENT
VOLATI LES ( g/ kg)
Acet one 0.2
M SCELLANEQUS (ng/ kg)
Phenol s 729
TCL PESTI O DES/ PCBs ( ng/ kg)
Arochl or-1260 0.58
METALS (ng/ kg)
Al um num 13, 500
Cobal t 73.3
Mercury, Low Level 0. 65598
Cyani de 1.1
SURFACE WATER
VETALS (1g/L)
Mercury, |ow |evel 0. 02165

1 Goundwater COCs were devel oped based on the expected industrial use
scenario



G oundwat er

A potentionetric surface map (Figure 2-6) was prepared based on 1996 water |evel nmeasurenents
Low |l evel s of volatile organic constituents were detected in only two out of nine groundwater
sanples fromSite 17. A wide range of senivolatile conpounds, including primarily PAH and

pht hal at e conpounds, were detected at Site 17. However, the distribution was random and the
concentrations were generally very low. No primary naxi mum contam nant |evels (MCLs) were
exceeded in the groundwater directly beneath the landfill. Lead was detected at a naxi mum
concentration of 42.3 Ig/L, which is above the associated action | evel of 15 Ig/L. Mercury
anal ysis of groundwater sanples fromSite 17 produced detectabl e concentrations in 6 of the 10
wel I's sanpl ed. The hi ghest concentration of nmercury in 1996 was 0.26 Ig/L, detected in
nmonitoring well MAN17-15, near the center of the landfill and was an order of nagnitude higher
than the results fromany other well. The remaining wells with detectable concentrations of
nercury are distributed throughout the landfill area. No hot spots or nercury plunes were
identified in the landfill. Three groundwater sanples were also collected fromseepage in three
test pits and analyzed for nercury only. The hi ghest concentration of nercury in these sanpl es
was 0.12 Ig/L, below 0.14 Ig/L, the identified PRG for nercury.

Site 17 is located between two tributaries, to which the local groundwater discharges. The
shal | ow groundwat er beneath Site 17 is not currently or reasonably expected in the future to be
a source of drinking water. Wen institutional controls are inplenented, groundwater wll be
restricted fromsuch use. No primary maxi mum contam nant |evel (MCL) exceedences were detected
in the groundwater beneath Site 17

Surface Water and Sedi nent

No significant VOC, SVOC, or pesticide/ PCB contamnation was identified in surface water sanples
collected fromSite 17. A review of surface water nercury results shows that nmercury was
detected at low levels in all sanples collected. The highest nercury concentration detected in
surface water was 0.02165 Ig/L. In general the eastern tributary had the hi gher concentrations
of mercury.

No significant VOC, SVOC, or pesticide contam nation was detected in sedinments. Arochlor-1260
was detected in only one sanple above the renedial goal at an estinated concentration of 0.58
Ig/kg. Three inorganic COCs (alum num cobalt and cyani de) were detected in sedinments. Al though
not a COC, the highest nercury concentration in sedinent was 0.65598 ng/ kg. No other detected
nmercury concentration in the sedi nent sanples was of this magnitude.

2.4.3 Contami nant M gration

O the COCs identified inthe FS, nercury is the nost toxic and nobile. Mercury exists in both
organic and inorganic forns and may occur as elenental nercury or ionic nercury. Elenenta
nmercury is very dense and has a vapor pressure that increases rapidly with small increases in
tenperature. There is a strong tendency for mercury in all its forms to sorb to nearly every
avai | abl e surface, including sedinents and soil organic matter. This behavi or makes nercury

i mobi | e under nost environnmental conditions. However, nercury is known to associate with
suspended solids and colloidal matter in aquatic systens, thus making it capable of nobility.

Mercury in its elenental state is very insoluble in water. In sone of its ionic fornms, however
it is very soluble in water. Bacterial and abiotic chem cal processes can nethylate nercury ions
in both water and geol ogic materials. Many aninals and certain plants can readily acquire nethy
nmercury. Methyl nercury is easily absorbed by fish and other aquatic fauna, either directly
through the gills or by ingestion of contam nated aquatic plants and ani nal s.



<I MG SRC 98070H>

In soils and surface waters, sonme forns of nmercury partition to particulates, and in soils and
sedi nents, sorption is one of the nost inportant controlling pathways for transporting nercury.
Mercury is strongly sorbed to humc nmaterial, and trenching activities during Phase 2
investigations revealed that the top 3 feet of soil nmaterial at the landfill is hunus. |norganic
nmercury sorbed on to soils is not readily desorbed; therefore surface runoff and coll oida
transport through aquifer materials are inportant transport nechanisns for inorganic nercury.

Met hyl nercury quickly enters the aquatic food chain and thereby begins the process of

bi oaccunul ati on and bi omagnification in fish and other ecol ogical receptors. The two tributaries
that are suspected of receiving groundwater discharge are |ocated at the western and eastern
sides of the landfill, and both flow south into H deaway Pond. Surface water and sedi nment

sanpl es collected fromboth tributaries, however, have indicated the presence of only | ow
concentrations of mercury, with the highest concentration detected at 0.02165 Ig/L in surface
wat er and 0.65598 ng/ kg in sedinent.

2.5 SUMMARY CF SI TE RI SKS

The human health and ecol ogi cal risks associated with exposure to contamnated nedia at Site 17
were evaluated in the Addendum Rl Report for Site 17. Residential use of the site was not

eval uated. Institutional controls will be inplenmented to prevent future industrial and
residential |and use and shal |l ow groundwat er use. Exposure to surface water is not expected
since the tributaries are too snmall to support fishing activities.

2.5.1 Human Heal th Ri sks
Exposure Pat hways and Potential Receptors

Recreational users (adults and children) and construction workers were eval uated as potenti al
receptors in the quantitative risk assessment Construction workers were eval uated for future
conditions only. Base workers were elimnated fromfurther eval uation since no base personne
are currently assigned to the site for routine or maintenance duties. Recreational users are
considered for current and future conditions. Ingestion of finfish was not evaluated for adult
recreational users because the small tributaries at the site are not |arge enough to support
edi bl e-si ze gane fish. Construction workers were eval uated for exposure to surface/subsurface
soil (0 to 12 feet), while surface soil (0 to 2 feet) exposure was considered for all other
receptors. Inhalation of volatile em ssions and fugitive dust was evaluated qualitatively via a
conparison of site data to U S. EPA Generic Soil Screening levels for transfers fromsoil to
air. Inhalation exposure was considered to be relatively insignificant since all detected soi
concentrations were |less than the screening levels. Direct contact with surface water and
sedinent is not anticipated at the site. Therefore, pathways associated with these nmedia were
not quantitatively eval uated.

Exposure Assessnent

The list of COCs that were eval uated and their maxi num exposure point concentrations are
presented on Table 2-2

Toxicity Assessnent
Cancer potency factors (CPFs) have been devel oped by U S. EPA s Carci nogeni c Assessnent G oup

for estimating excess lifetine cancer risks associated with exposure to potentially carcinogenic
chem cals. CPFs, which are unitless, are multiplied by the estinmated intake of a potentia



carci nogen, in ng/kg/day, to provide an upper-bound estinmate of the excess lifetinme cancer risk
associ ated with exposure at that intake level. The term "upper bound" reflects the conservative
estimate of the risks calculated fromthe CPFs. Use of this approach makes underestimati on of
the actual cancer risk highly unlikely.



TABLE 2-2
HUMAN HEALTH
CHEM CALS OF CONCERN AND EXPOSURE PO NT CONCENTRATI ONS (1)
SITE 17, 1400 AREA LANDFI LL
NAVAL SURFACE WARFARE CENTER, DAHLGREN, VI RG NI A

O gani cs I nor gani cs
Medi um Chemi cal Exposur e Poi nt Cheni cal Exposur e Poi nt
Concentration Concentration
(g’ kg) (ol kg)

Surface Soil Benzo( a) pyr ene 0.4/1.5 (2) Arsenic 4.2/6.3 (2)
Sur f ace/ Subsurface Benzo(a)pyrene 0.44/1.5 (2) Arsenic 6.7
Soi |
Fi sh Ti ssue Not eval uated (3) NA Not eval uated (3) NA
Surf ace Not eval uated (4) NA Not eval uated (4) NA

Wat er / Sedi nent
NA Not applicabl e.

1 95 Percent upper confidence limts (UCLs) on the arithnetic nean were used as exposure point
concentrations for reasonabl e maxi num exposure (RVE) and central tendency exposure (CTE),
unl ess ot herw se not ed.

2 Data set consists of less than 10 sanpl es. Average and nmaxi num concentrations were used to

eval uate the CTE and RME, respectively.

Tributaries at the site are not | arge enough to support edible gane fish.

4 No hunman exposure is anticipated because of site-specific conditions (i.e., inaccessibility,
the presence of snakes and snapping turtles, etc.).

w

Cancer potency factors are derived fromthe results of human epi dem ol ogi cal studies or chronic
ani mal bi oassays to which ani nal -to-hunan extrapol ati on and uncertainty factors have been
appl i ed.

Ref erence doses (RfDs) have been devel oped by the U S. EPA for indicating the potential for
adverse health effects fromexposure to chemical s exhibiting noncarcinogenic effects. RfDs,

whi ch are expressed in units ng/kg-day, are estinmates of lifetine daily exposure |levels for
humans, including sensitive individuals. Estimated i ntakes of chemicals fromenvironnental nedia
(e.g., the amount of a chenmical ingested fromcontam nated drinking water) can be conpared to
the RFD. RfDs are derived from hunman epi dem ol ogi cal studies or aninal studies to which
uncertainty factors have been applied (e.g., to account for the use of animal data to predict
effects on humans). These uncertainty factors help ensure that the RfDs will not underestinate
the potential for adverse noncarcinogenic effects to occur.

Ri sk Characterization

Excess lifetinme cancer risks are determned by nultiplying the intake level with the cancer



potency factor. These risks are probabilities that are generally expressed in scientific
notation (e.g., | x 10 -6). An excess lifetine cancer risk of 1 x 10 -6 indicates that, as a
pl ausi bl e upper bound, an individual has a one in one nillion chance of devel opi ng cancer as a
result of site-related exposure to a carcinogen over a 70-year lifetine under the specific
exposure conditions at a site

Potential concern for noncarcinogenic effects of a single contaminant in a single mediumis
expressed as the hazard quotient (HQ (or the ratio of the estinated intake derived fromthe
contam nant concentration in a given mediumto the contam nant's reference dose). By adding

the H® for all contaminants within a nmediumor across all nmedia to which a given popul ati on may
reasonabl y be exposed, the Hazard Index (H') can be generated. The H provides a usefu

reference point for gauging the potential significance of nultiple contam nant exposures w thin
a single nmediumor across nedia.

Adult Recreational User. The cunul ati ve noncancer hazard index from exposure via ingestion of
and dernal contact with Site 17 soils under industrial |land use conditions is less then 1
indicating little or no risk to hunman receptors. The cunul ative ingestion and dernmal contact
cancer risk is 1.5 x 10 -6 under a reasonabl e nmaxi mum exposure scenario, within U S EPA s
target risk range of 1 x 10 - 4 to 1 x 10 -6.

Child Recreational User. The cumul ative noncancer hazard index and cancer risk associated with

i ngestion and dernmal contact exposure to surface and subsurface soil at Site 17 under industria
land use scenario are less than 1 and 3.2 x 10 -6, respectively, under a reasonabl e naxi mum
exposure scenario. The cancer risk is within US. EPA' s target risk range of 1 x 10 -4 to 1 x 10
-6 .

Construction Wwrker. The cumul ati ve noncancer hazard i ndex and cancer risk associated with
i ngestion and dermal contact exposure to Site 17 soil under industrial |and use conditions are
less than 1 and 7.2 x 10 -7, respectively, under a reasonabl e naxi mum exposure scenari o

Al though the increnental cancer risk for the adult and child recreational users slightly
exceeded 1 x 10 -6, it is well within US. EPA's, target risk range of 1 x 10 -4 to 1 x 10 -6
Since the risk to all other receptors is less than 1 x 10 -6 and the hazard i ndices for
receptors are less than 1.0, human health risks under industrial |and use conditions for those
receptors are within acceptable risk ranges at Site 17

2.5.2 Envi ronnental Eval uation

The intent of the baseline ecological risk assessnent (ERA) was to characterize potential
receptors and to estimate the potential hazard or risk to environmental receptors. Sanple

|l ocations were selected to detect potential groundwater contami nation discharging to nearby
surface water bodies via the shallow aquifer as well as contami nants resulting fromsurface

wat er runoff. Sanples were collected frommarshy areas near the site as well as points in the
tributaries. Field work included sanpling |ocations upstream adjacent to, and downstream of
Site 17. Surface water, sedinent, and nmacroi nvertebrate comunity sanples were taken fromthese
locations. In 1994, wetland identifications, terrestrial wildlife inventories, vegetation
surveys, and nacroi nvertebrate inventories were performed to characterize the habitats
associated with Site 17

Ecol ogi cal effects quotients (EEQ) were derived for each COCin all nedia. Based on EE(s and
ri sk managenent factors, the following COCs are concerns:

D Mercury, lead, and zinc for surface water



D Benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fl uoranthene, chrysene, aroclor
1260, chromium and thalliumfor surface soils

Based on ri sk nmanagenent decisions made for this site, the marsh area sedi ments near nonitoring
well GAL7-13 will be renediated to address residual nercury contam nation. Based on el evated
concentrations and risk levels of netals such as nercury and zinc in all three nedia, waste
debris at Site 17 appears to be the source of the COCs.

Exposur e Pat hways

The exposure pat hways consi st of dernal absorption and ingestion of chemcals fromsoil
sedi ments, and surface water.

Exposure Assessnent

Three contam nants in surface water (nercury, lead, and zinc), five contam nants in sedinent
(arocl or-1260, carbazole, chlordane, cobalt, and cyanide) and seven contami nants in surface
soi |l s (benzo(a)ant hracene, benzo(b)fl uorant hene, benzo(k)fluoranthene, chrysene, aroclor 1260
chromum and thalllium were identified as COCs for ecol ogical receptors. The EEQ for each of
these contam nants was greater than 1, indicating a prelimnary renediation goal (concentration)
was exceeded.

Potenti al Receptors

The organisns nost likely to be ecological receptors include nmice, voles, rabbits, earthworns
and other ground insects, fish, and a variety of birds. Because of the natural setting of Site
17 and the variety of nearby habitats, Site 17 is likely to have a diversity of wildlife

Ri sk Characterization

Based on risk rmanagenent factors as well as potential risk levels, nercury is a concern for
surface water, benzo(a)anthracene, benzo(b)fl uoranthene, benzo(k)fluoranthene, chrysene, aroclor
1260, chromium and thalliumare concerns for surface soils.

2.5.3 Devel opnent of Prelimnary Renediati on Goal s

Contami nant fate and transport nodeling is used to evaluate the potential for COCs identified by
the human health and ERA to migrate to other media and present unacceptable risks. For exanple
contami nants present in soils could mgrate to groundwater or be carried with precipitation to
surface water or sedinents at a site. In order to evaluate this potential, fate and transport
nodel i ng was conducted for Site 17 using the ECTran nodel. The nodel uses contam nant

properties, such as the adsorption coefficient, and site-specific characteristics, such as
groundwat er velocity, to predict acceptable levels of COCs in soil and groundwater that would be
protective of surface water and sedinent. Using regulatory criteria for surface water (water
quality criteria) and toxicity data for sedinent, prelimnary renedi ati on goals (PRG) are

devel oped during nodeling to determine if existing |levels of COCs are acceptable. A conplete

di scussion of the use of nodeling and assunptions is presented in Appendix A of the Site 17 FS

Potential mgration of COCs evaluated for Site 17 by the ECTran nodel included

Surface soil to surface water via runoff

Surface soil to sedinent via runoff

Surface soil to surface water via groundwater
Subsurface soil to surface water via groundwater

O O O O



D Subsurface soil to sedinent via groundwater
D Goundwater to surface water
D Goundwater to sedi nent

Based on potential mgration, the follow ng renedial action objectives (RAGs) are antici pated
for Site 17 soil, sedinent, and groundwater to address the prinary exposure pat hways. RAGCs, may
be nodified (becone nore stringent) during the Renedial Design based on nore detailed

eval uati on.

D Prevent ecol ogical receptors from bei ng exposed to benzo(a)anthracene
benzo(b) fl uorant hene, benzo(k)fluoranthene, chrysene, and Aroclor 1260 present in
surface soils at concentrations greater than 1.0 ng/kg (for each).

D Prevent ecol ogical receptors frombeing exposed to chromumand thalliumpresent in
surface soils at concentrations greater than 0.4 ng/kg and 1.0 ng/ kg, respectively.

D Prevent nercury at concentrations greater than 0.14 Ig/L present in groundwater from
mgrating to surface water and causing adverse effects in ecol ogical receptors

D Prevent ecol ogical receptors frombeing exposed to nercury in sediment in the narsh
east of the landfill where nercury was detected at 0.65598 ng/ kg (al though the nercury
concentration in sedinment did not exceed the PRG it was decided that nercury
cont am nat ed sedi nents shoul d be renbved as a precautionary neasure).

2.6 DESCRI PTI ON OF ALTERNATI VES

A detail ed analysis of the possible renedial alternatives for Site 17 is included in the Site 17
Feasibility Study report. The detail ed anal ysis was conducted in accordance with the U S. EPA
docunent entitled Quidance for Conducting Renedi al |nvestigations and Feasibility Studies under
CERCLA and the National G| Hazardous Substances Pol | uti on Contingency Plan

For every alternative, except the No Action alternative, an institutional control plan will be
devel oped as part of renedial action design and will include: access controls, signs along the
perineter of the site, restrictions on shallow groundwater use for drinking water, description
of land use controls in the base naster plan, periodic inspection, nonitoring, and re-eval uation
of land use controls, annual certification that institutional controls are in place,
notification to the U S. EPA and state regul ators whenever the Navy anticipates any najor
changes in land use restrictions, public notice, and a deed notification

The followi ng specific institutional controls are part of every alternative except the No Action
alternative, and shall be undertaken within 90 days of conpletion of renedial construction: a
real property description notation, Base Master Plan notations, and limted site access. The
Base Master Plan shall note the area as one in which residential devel opnment can not occur
shal | ow groundwat er can not be used, and site access shall be limted. A notation shall be filed
in the real property file naintained at EFA Ches for this site indicating the extent of the area
and the fact that solid wastes are present.

The institutional controls shall also include the following: within 90 days after conpletion of
the remedy, the Navy shall produce a survey plat prepared by a professional |and surveyor

regi stered by the Commonweal th of Virginia indicating the location and di nensi ons of disposal
area and the extent of groundwater contam nation. Mnitoring well |ocations shall be included
and identified on the survey plat. The plat shall contain a note, promnently displayed, which
states the owner's future obligation to restrict disturbance (excavation or construction) of the
property; post-closure use of the property shall prohibit residential use, access or use of



groundwat er underlying the property for any purpose except nonitoring, and the function of the
nonitoring systens shall not be disturbed. Wien landfill closure is conplete, the owner of the
property shall submt the survey plat to the local recording authority, and shall record a
notation with the deed (or sone other instrunent which is normally exam ned during title search
at the local |land recording authority) notifying any potential purchaser of the property that
the Iand has been used to nmanage solid waste and the integrity of the cover systemor the
function of the nonitoring systemnmay not be disturbed.

A summary of the renedial alternatives which were devel oped to address contam nati on associ at ed
with Site 17 is presented bel ow

Alternative 1 - No Action

CERCLA requires an evaluation of the No Action alternative. Under this alternative, no action
woul d be taken to reduce the toxicity, nobility, or volune of the contam nated surface soil or
groundwater at Site 17. Alternative 1 serves as a baseline against which the effectiveness of

other alternatives is neasured.

The followi ng costs are associated with this alternative:

Present Worth (9$): 15,550/5 yr (Estimated administrative cost of 5-year review of
renedi al action over a 30-year period
Tine to | npl enent: 0 nont hs

Alternative 2 - Commonweal th of Virginia Sanitary Landfill Cap (Soils and Waste/Fill);
Excavation, and Consolidation (Waste/Fill Wthin 100 Feet of Tributaries); Excavation and A)
On-site Consolidation or B.) Of-site Landfilling (Marsh Sedinents); Natural Attenuation
(Goundwater); Institutional Controls (Soils, Wastefill, Sedinments, Surface Water, and

G oundwat er) .

This alternative consists of renedial actions conducted on surface soils, waste/fill, marsh
sedi nents, and groundwater at Site 17. The conponents of this alternative are as follows:

D The landfill area would be capped to address surface soil contamination and to conply
with Commonweal th of Virginia regulations 9 VAC 20-80-210 and 9 VAC 20- 80- 250,
which require a cap over an unpermtted sanitary landfills consisting of the follow ng
m ni num conponent s:

- 6-inch vegetative and protective |ayer
- 18-inch infiltration layer with a hydraulic conductivity | ess than or equal
to any natural soils below the waste but not greater than 1 x 10 -5 cnmi's

D Waste/fill within 100 feet of the tributaries would be excavated to address Conmmonweal th
of Virginia regulation 9 VAC 20-80-250 which requires a 100 foot setback fromwaste
material. It is estimated that 17,600 cubic yards (cy) would have to be excavated and

consol i dated beneath the cap.

D The marsh area near GML7-13 woul d be renediated to address residual mercury
contami nation, even though the sedinent criteria are not exceeded. Two options have
been devel oped:

Option A - Excavate 970 cy of nmarsh sedinment stabilize, and consolidate on site under
the landfill) cap.



Option B - Excavate 970 cy of marsh sedinment and transport to an off-site treatnent and
di sposal facility.

D The novenent of groundwater at Site 17 would be slightly reduced after the placenent
of the sanitary landfill cap. This reduction in groundwater flow would reduce the nass
of nmercury contamination as it discharges into the narshes, ponds, and tributaries

adjacent to Site 17. Mercury concentration levels are already very |ow in groundwater

D Institutional controls would be inplenented to limt future site |land use. Residentia
and industrial/comrercial |and use restrictions will be inplenented. An institutiona
control plan will be devel oped as part of the renedial action design and will include
access controls, signs along the perineter of the site, restrictions on shall ow
groundwat er use for drinking water, description of |and use controls in the base naster
plan, periodic nonitoring and re-evaluation of |and use controls, annual certification
that institutional controls are in place, notification to the U S. EPA and state
regul at ors whenever the Navy anticipates any najor changes in |and use restrictions,
public notice, and a deed notification. Of-site mgration of inpacted groundwater is
not anticipated to be a hunan heal th concern since the discharge location (tributaries)
is located i mediately adjacent to the site. Therefore, it is unlikely that there will
be downgradi ent off-site groundwater users. Mnitoring of sedinent, surface water, and
groundwater will be conducted to ensure that no adverse effects to ecol ogical receptors
are occurring due to release of Site 17 contamnants. This alternative naintains
institutional controls on the media of concern until a residential |and-use scenario has
been evaluated in the risk assessnment and a decision is nade at that tine to either
maintain or delete the institutional controls on one or all of these nedia.

The followi ng costs are associated with this alternative
Capital (9%): Option A: 2,100, 000

Option B: 2,300,000
Qper at i ng/ Mai nt enance

(C&M ($/Yr): 37,000/ yr + 15,550/5 yr
Present Wrth Option A 2,500, 000
Option B: 2,700,000
Tine to | npl enent 6 nont hs

Alternative 3 - Inperneable Landfill Cap (Soils and Waste/Fill); Excavation and Consolidation
(Waste/Fill Wthin 100 Feet of Tributaries); Excavation and A.) Consolidation or B.) Ofsite
Di sposal (Marsh Sedinents); Slurry Wall (G oundwater); Institutional Controls (Soils,

Waste/ Fill, Sedinments, Surface Water, and G oundwater).

This alternative consists of remedial actions conducted on surface soils, waste/fill, marsh
sedinents, and groundwater at Site 17. Alternative 3 is essentially a nore aggressive version of
Alternative 2. The conponents of this alternative are as follows:

D The landfill area would be capped to address surface soil contamination and to conply
with Commonweal th of Virginia regulation 9 VAC 20-80-250. This cap, however, would
be nmore i nmperneabl e than the one described in Alternative 2 and woul d consist of the
foll owi ng conponents:

- 6-inch vegetative and protective |ayer
- 12-inch drai nage | ayer



- Fl exi bl e Menbrane Liner (FM.) (Hydraulic Conductivity 4 x 10 -13cm sec)
- 12-inch select fill

D To further limt discharge of shallow groundwater contam nation to surface water, a
slurry wall would be placed on both the northern and southern borders of the landfill to

cut off upgradient groundwater flow into the site.

D The waste/fill within 100 feet of the tributaries' conponent is the sane as Al ternative
2.

D The nmarsh area sedi nent conponent is the sane as Alternative 2.
D The instititional controls conponents are the same as Alternative 2.
The followi ng costs are associated with this alternative:
Capital (9%) Option A: 4,200, 000
Option B: 4,400, 000

Qoer at i ng/ Mai nt enance
(&M ($/ Yr): 37,000/ yr + 15,550/5 yr

Present Worth($): Option A: 4,600, 000
Option B: 4,850,000
Tine to | npl enent: 6 nont hs

Alternative 4 - Soil Cap and Phytorenediation (Soils and Waste/Fill); Excavation, and
Consolidation (Waste/Fill) Wthin 100 Feet of Tributaries; Excavation, and Ofsite Landfilling
(Marsh Sedi nents); Phytorenediation (Goundwater); Institutional Controls (Soils, Waste/Fill,
Sedi nents, Surface Water, and G oundwater).

This alternative consists of renedial actions conducted on surface soils and wastefill, marsh
sedi nents, and groundwater at Site 17. The conponents of this alternative are as follows:

D The landilll area would be capped to address surface soil contamnation with a 2-foot-
thick vegetative soil layer. Natural vegetation such as hybrid poplars and evergreens
woul d be planted on this layer to control erosion and reduce infiltration and

groundwat er di scharge to the tributaries via evapotranspirati on and as a habitat
enhancenent. The alternative cap woul d achi eve an equival ent net reduction in
infiltration and provi de equi val ent erosion protection per 9 VAC 20-80-250.
(Infiltration calculations using the HELP nodel were perfornmed to determ ne whether
there can be a functional equival ency between a Cormonweal th of Virginia sanitary

landfill cap (Alternative 2) and a soil cap coupled with phytorenedi ation (Al ternative
4). According to these calculations, there is a simlar reduction of infiltration
through the landfill using either the sanitary landfill cap or the soil cap with

phyt orenedi ati on.)

D The waste/fill within 100 feet of the tributaries' conponent is the sane as Al ternative
2.

D The marsh sedinent conponent is the sanme as Alternative 2 except that Option Ais not
i ncl uded.

D Goundwater discharging to surface water bodies at Site 17 woul d be contai ned by
reducing infiltration and evapotranspirati on using natural vegetation such as hybrid
popl ars and evergreens.



D The institutional control conponents are the sane as Alternative 2

The followi ng costs are associated with this alternative

Capital ($): 2, 400, 000
Qper at i ng/ Mai nt enance
(&M ($/ Yr): 37,000/ yr + 15,550/5 yr
Present Worth (9$): 2, 800, 000
Tine to | npl enent: 6 nmonths to 12 nont hs

2.7 SUWARY CF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

The remedial alternatives described in Section 2.6 were evaluated in the Feasibility Study
against nine criteria identified in the NCP, as presented bel ow.

2.7.1 Threshold Criteria
Overal|l Protection of Human Health and t he Environnent

Alternative 3 provides a high level of overall protection to hunman health and the environnent by
preventing transport of, and plant and animal contact with, contam nants through the contai nnent
of wastes within the landfill and control of groundwater passing through the landfill.
Alternative 4 has the potential to provide a simlar or a higher |level of protection because the
trees may uptake nore groundwater than was used as a basis for evaluation. Aternative 2
provides a |l ower |evel of protection because, groundwater discharge is not controlled
Alternative 1 provides the | east overall protection because no action woul d be taken to reduce
cont am nant noverent and contam nated soil and sedinment is neither renoved nor contained

Option B (off site disposal of marsh sedinment) provides a higher |evel of overall protection
than Option A (on site disposal of marsh sedi nent) because the contam nated sedinent is renoved
fromSite 17 and disposed in a facility designed to handle simlar naterials.

Every alternative except the No Action alternative inplenents neasures to control sources of
contami nation and exposure to humans and the environnment to residual contam nation, as
necessary to protect human health and the environnment. This includes permanent notification in
local land records of groundwater use restrictions in order to control exposure of humans to
resi dual contami nation in groundwater

Conpl i ance with ARARs and To Be Considered (TBGCs)

Al the alternatives except Alternative 1 would achieve renedi ati on goals, ARARs, and TBCs.
Alternatives 3 and 4 are anticipated to achi eve these objectives in a shorter time frane than
Alternative 2 due to the tinme required for natural processes to reduce concentrations of nercury
in groundwater. Alternatives 2, 3, and 4 woul d achi eve these objectives for surface soil.
Alternative 1 would not neet renedi ati on goals, ARARs, and TBCs because no action woul d be taken
to reduce contanm nant noverment and contam nated soil and sedinment is neither renoved nor
contained. Both Option B (off-site disposal of marsh sedinments) and Qption A (on-site di sposa

of marsh sedinents) woul d achi eve renedi ati on goals, ARARs, and TBCs.

2.7.2 Primary Balancing Oriteria

Reduction of Toxicity, Mbility, and Vol unme Through Treat nent



Alternatives 3 and 4 reduce the nmobility of contam nants present in the groundwater by
controlling groundwater flowto the tributaries. Alternative 4 has the potential to control
groundwater flowto the tributaries to a greater degree than in Alternative 3 both by
controlling rainfall infiltration and by direct groundwater w thdrawal from underneath the
landfill. Alternative 2 provides negligible control of groundwater flowto the tributaries.
Alternatives 2, 3, and 4 all reduce the nobility of contaminants in the surface soil and

sedi nent by capping the landfill and renoving contam nated sedi nent, respectively. Alternative 1
does not provide any reduction in contam nant nobility in groundwater, surface soil, and
sedinent. None of the alternatives reduce toxicity or volunme of waste through treatnment because
it would be cost prohibitive due to the large volunme of waste naterials present at the site.

Option B (off-site disposal of marsh sedinments) provides a better control of contam nants in
sedi nent than Option A (on-site disposal of marsh sedi nents) because the materials are renoved
fromSite 17 and disposed in a facility designed to handle simlar waste

Long- Term Ef f ecti veness

Alternative 4 has the potential to be nore effective than Alternative 3 for groundwater control
Alternative 2 addresses groundwater only through natural processes to reduce concentrations of
nmercury in groundwater, and, therefore, is not as effective as Alternatives 3 and 4.
Alternatives 2, 3, and 4 will be equally effective in reducing the risk to ecol ogical receptors
contacting surface soils. Alternative 1 would not be effective in the long termbecause it does
not protect the environnent.

Option B (off-site disposal of marsh sedinments) is expected be a nore effective |ong termoption
than Option A (on-site disposal of marsh sedi nents) because the materials are renoved fromSite
17 and disposed in a facility designed to handle simlar waste. Qption A would present the
possibility of contam nant mgration fromthe site.

Short-Term Ef fecti veness

Alternative 3 is expected to be somewhat nore effective than Alternative 4 in the short term
because contami nants in the groundwater are controlled sooner. Alternative 2 is not expected

be effective in the short term because the novenent of contam nants fromthe groundwater to the
tributaries would not be significantly reduced for nmany years. Alternative 1 would not be
effective in the short termbecause it does not protect the environnent.

Option B (off-site disposal of marsh sedinments) is expected be a nore effective short-term
option than Qption A (on-site disposal of marsh sedinents) because the naterials are renoved
fromSite 17 soon after excavation is conplete. Option A would present additional short-term
ri sks during constructi on because the contam nated sedi nent woul d require additional handling
and preparation for disposal under the landfill cap.

Inpl ementabillity

Alternative 4 and Qption B are the nost easily inplenented, although all the alternatives are
i npl enent abl e using conventional, well-denonstrated, and conmercial ly avail abl e technol ogi es.
Alternative 1 requires no inplenentation. Alternative 2 would involve construction of a

mul til ayered cap which would involve nore significant effort. Alternative 3 would be sonmewhat
nore conplicated because a nore conplex cap and slurry wall would be constructed. Option A
woul d be nore conplicated than Option B because it would require additional handling and
preparation of contam nated sedi ment for disposal under the landfill cap

Cost



Alternative 4 is slightly nore costly ($2,800,000) than Alternative 2 with Option A ($2,500, 00)
while Alternative 3 with Option B is the highest cost altemative ($4, 850, 000).

2.7.3 Modi fying Oriteria
St at e Accept ance

The Virginia Departrment of Environmental Quality, on behalf of the Commonwealth of Virginia
has reviewed the information available for this site and has concurred with this ROD and the
sel ected renedy identified below A copy of the concurrence letter fromthe Cormonweal th of

Virginia is attached as Appendi x A

Communi ty Acceptance

Communi ty acceptance summari zes the public's general response to the alternatives described
in the Proposed Plan and the Feasibility Study. No witten comments were received during the
thirty-day comment period that began on August 18, and ended on Septenber 16, 1998. There
were no fornmal comments or questions received at the Proposed Plan Public Meeting held on
August 27, 1998. The background on comunity invol venent is included in the Responsiveness
Surmmary, Section 3.0 of the ROD.

2.8 THE SELECTED REMEDY

Alternative 4 is the selected remedy, using phytorenmedi ation to address both soils and
groundwat er. Figure 2-7 depicts the conceptual renediation plan and Figure 2-8 depicts the

| ayout. Based on available information and the current understanding of site conditions,
Alternative 4 coupled with option B appears to provide the best balance with respect to the nine
NCP eval uation criteria. In addition, the selected alternative is anticipated to neet the
follow ng statutory requirenents:

D Protection of human health and the environnent.
D Conpliance with ARARs.
D Cost-effectiveness.

The sel ected renedy will address the surface soil contamination at Site 17 and provide for the
reduction of groundwater contam nation beneath the site. The institutional controls wll further
protect human health and the environnent by limting future | and use and by providing | ong-term
noni tori ng.

<I M5 SRC 98070l >
<I M5 SRC 98070J>

Institutional controls will be inplenented to limt future site land use. For Site 17, an
institutional control plan will be devel oped as part of the renedial action design and include
access controls, signs along the perineter of the site, restrictions on shallow groundwat er use
for drinking water, description of |land use controls in the base master plan, periodic
inspection, nmonitoring, and re-evaluation of land use controls, annual certification that
institutional controls are in place, notification to the U S. EPA and state regul ators whenever
the Navy anticipates any major changes in land use restrictions, public notice, and a deed
notification.

The Navy shall institute the following institutional controls within 90 days of conpletion of
the installation of the remedy: a real property description notation, Base Master Pl an



notations, and limted site access. The Base Master Plan shall note the area as one in which
resi dential devel opnment can not occur, shallow groundwater can not be used, and site access
shall be limted. A notation shall be filed in the real property file naintained at EFA Ches (US
Navy) for this site indicating the extent of the area and the fact that solid wastes are
present.

The institutional controls shall also include the following: within 90 days after conpletion of
the remedy, the Navy shall produce a survey plat prepared by a professional |and surveyor

regi stered by the Commonweal th of Virginia indicating the location and di nensi ons of disposal
area and the extent of groundwater contam nation. Monitoring well |ocations should be included
and identified on the survey plat. The plat shall contain a note, promnently displayed, which
states the owner's future obligation to restrict disturbance (excavation or construction) of the
property; post-closure use of the property shall prohibit residential use, access or use of
groundwat er underlying the property for any purpose except nonitoring, and the function of the
nmoni toring systens shall not disturbed. Wien landfill closure is conplete, the owner of the
property shall submt the survey plat to the local recording and shall record a notation with
the deed (or some other instrunent which is normally exam ned during title search at the loca
land recording authority) notifying any potential purchaser of the property that the |Iand has
been used to nanage solid waste and the integrity of the cover systemor the function of the
noni toring systemmay not be disturbed

The Navy shall institute groundwater nonitoring to ensure that renedial action objectives (RAGCs)
are being nmaintained. The frequency of analysis and the length of tinme for nonitoring shall be
devel oped in the Operation and Mi ntenance Pl an

The Navy shall nonitor the surface waters and sedinents in the tributaries adjacent to Site 17
to ensure RAGs are being maintained. The frequency of analysis, types of analyses, and the
length of time for nonitoring shall be devel oped in the Operation and Mi ntenance Pl an

Based on available information and the current understanding of site conditions, Aternative 4
appears to provide the best balance with respect to the nine NCP evaluation criteria. In
addition, the selected alternative its anticipated to neet the follow ng statutory requirenents:
D Protection of human health and the environnent.

D Conpliance with ARARs.

D Cost-effectiveness

The institutional controls will further protect human health and the environment by limting
future I and use and by providing conti nuous nonitoring.

2.8.1 Pef or rance St andards

The remedy shall be capabl e of nanagi ng residuals and achieving all RAGs within the boundaries
of Site 17 and shall neet all ARARs and TBCs for the site

Sedi nent Renova

Al marsh area sedinent, to be excavated in the areas identified on Figure 2-8, shall be renoved
and di sposed off-site.

Soil Cap

The soil cap shall be designed, constructed, operated, and nmintained to nmeet the perfornmance
requirenents of RCRA Subtitle D regulations specified in 40 CFR °° 258.60-61 and Virginia Solid



Wast e Managenent Regul ations (VSWWR), 9 VAC 20-80-250 (Sanitary Landfill)

The soil cap design shall incorporate phytorenedi ation to achieve a net reduction in
infiltration and provi de equi val ent erosion protection per 9 VAC 20-80-250.

Waste/ Fill Excavation

Waste/fill within 100 feet of the tributaries and pond shall be excavated to provide a 100 foot
setback fromwaste material as specified in 9 VAC 20-80-250. The excavated material shall be
consol i dated beneath the soil cap

Monitoring Wells

A groundwat er nonitoring network shall be inplenented in accordance with RCRA and VSWWR

It shall be installed at the perinmeter of the unit to evaluate any future contam nant transport.
The location and nunber of nonitoring wells, the frequency of analyses, and the types of

anal yses shall be determined in the site design and operati on and nmai nt enance docunents. These
docunents nust be approved by the EPA and the Commonweal th of Virginia. Goundwater nonitoring
shall be determined in the site design and operati on and nai nt enance docunents, per 9 VAC
20-80-310 (Corrective Action Progran). The wells shall be installed according to RCRA and
Commonweal th of Virginia construction requirenents.

Surface Water and Sedi nent Monitoring

A surface water and sedi nent sanpling and nonitoring plan shall be devel oped as part of the
Qperation and Maintenance (0 & M Plan. The location and nunber of sanpling |ocations, the
frequency of anal yses, the types of analyses, and the duration of nonitoring shall be determ ned
inthe 0 & MPlan. This plan nust be approved by the EPA and the Commonwealth of Virginia

Institutional Controls

Institutional controls will be inplenented to limt future site land use. For Site 17, an
institutional control plan will be devel oped as part of the renedial action design and include
access controls, signs along the perineter of the site, restrictions on shallow groundwat er use
for drinking water, description of |land use controls in the base master plan, periodic
inspection, nmonitoring, and re-evaluation of land use controls, annual certification that
institutional controls are in place, notification to the U S. EPA and state regul ators whenever
the Navy anticipates any major changes in land use restrictions, public notice, and a deed
notification.

The Navy shall institute the follow ng specific institutional controls within 90 days of
conpletion of all renedial actions: a real property description notation, Base Master Plan
notations, and limted site access. The Base Master Plan shall note the area as one in which
resi dential devel opnment can not occur, shallow groundwater can not be used, and site access
shall be limted.

A notation shall be filed in the real property file maintained at EFA Ches (US Navy) for this
site indicating the extent of the area and the fact that solid wastes are present

The institutional controls shall also include the following: Wthin 90 days after conpletion of
the remedy, the Navy shall produce a survey plat prepared by a professional |and surveyor

regi stered by the Commonweal th of Virginia indicating the |location and di nensions of the

di sposal area and the extent of groundwater contam nation. Monitoring well |ocations should be
included and identified on the survey plat. The plat shall contain a note, promnently



di spl ayed, which states the owner's future obligation to restrict disturbance (excavation or
construction) of the property; post-closure use of the property shall prohibit residential use
and access or use of groundwater underlying the property for any purpose except nonitoring and
shall not disturb the function of the nonitoring systens. Wien landfill closure is conplete, the
owner of the property shall submit the survey plat to the local recording authority, and shal
record a notation with the deed (or sone other instrunent which is nornally exam ned during
title search at the local land recording authority) notifying any potential purchaser of the
property that the | and has been used to manage solid waste and the integrity of the cover system
or the function of the nonitoring systemmay not be disturbed

The Navy shall institute groundwater nonitoring to ensure renedial action objectives (RAGs) are
bei ng nai ntai ned. The frequency of analysis and the length of tine for groundwater, surface
wat er, and sedi nent nonitoring shall be devel oped in the Qperation and Mai ntenance Pl an

2.9 STATUTCRY DETERM NATI ONS

Remedi al actions nust neet the statutory requirenents of Section 121 of CERCLA as di scussed
bel ow. Renedi al actions undertaken at National Priority List (NPL) sites nust achi eve adequate
protection of hunman health and the environnent, conply with ARARs, be cost-effective, and
utilize, to the nmaxi numextent practicable, permanent solutions and alternative treatnment or
resource recovery technol ogies. A so, renedial alternatives that reduce the volune, toxicity,
and/or nobility of hazardous waste as the principal elenent are preferred. The follow ng

di scussion summari zes the statutory requirenents that are nmet by the selected renedia
alternative.

2.9.1 Protection of Hunman Health and the Environnent

The soil cap will be protective of hunan health and the environnent by preventing direct
exposure to contam nated soil and reducing the potential of contam nant migration to the surface
wat er and sedi nent via groundwater. Phytorenediation utilizing natural vegetation, such as
hybri d poplars and evergreens, will also mninmze the potential of groundwater contam nant
mgration to surface water and sedi nent. Renoval of contam nated marsh sedi ment fromthe eastern
marsh will renove the potential threat of this waste fromboth human and ecol ogi cal receptors

I mpl erentation of institutional controls will ensure that the site will not be used for any
purpose in the future that coul d danage the cap and potentially expose hunan and ecol ogi ca
receptors to the waste in the landfill.

The sel ected renedy inplenments neasures to control sources of contam nation and exposure to
humans and the environnment to residual contam nation, as necessary to protect hunman health and
the environnent. These neasures include permanent notification in local |and records of
groundwat er use restrictions in order to control exposure of hunmans to residual contamination in
groundwat er, and control of groundwater w th phytorenediation in order to control rel ease of
contam nants to the environnent to | evels which are protective of the environnent.

2.9.2 Conpl i ance with ARARs

The selected renmedy (Alternative 4) will neet all identified ARARs. The sel ected remedy will
protect ecological receptors in soils, sedinents, and surface water fromnetals, SVOCs, and PCBs
in surface soils and fromnercury in groundwater. A nechanism (nonitoring) will be inplenmented
to evaluate the performance of the selected alternative. The waste in the landfill will not be
situated within 100 feet of a flowi ng surface water body (the tributaries).

Alternate neasures to control sources of contami nation and exposure to humans or the
environnent to residual contami nation may be inplenented provi ded: the groundwater protection



standard cannot be practically achieved; the groundwater is not currently or reasonably expected
to be a source of drinking water and is not hydraulically connected with waters to which

contami nants may migrate in concentrations that woul d exceed applicabl e standards; and the
alternate neasures are consistent with the overall objective of the renedy, i.e., to control the
sources of releases so as to reduce or elimnate, to the maxi numextent practicable, further

rel eases of solid waste constituents into the environnent that nay pose a threat to hunan health
or the environnent [9 VAC 20-80-310.B.2; B.5; C 3]. The selected renmedy will satisfy these
criteria.

The ARARs identified for the renedial action at Site 17 are provided in Appendi x C

2.9.3 Cost - Ef fecti venes

The selected renedy is cost-effective because it would provide overall effectiveness
proportional to the cost. The selected remedy will achieve renediation goals nore quickly and
efficiently than other alternatives, provide greater long-termprotecti on of human health and
the environment, and neet all identified ARARs.

2.9.4 Utilization of Permanent Sol utions and Alternative Treatnent Technol ogi es or
Resour ce Recovery Technol ogies to the Maxi num Extent Practible

The sel ected alternative uses a pernmanent sol ution, phytorenediation. Phytorenediation is a
permanent solution and is an appropriate renedy for landfill waste and soils contamnated with
SVQCs, netals, and PCBs. Containnent in the formof phytorenediation is functionally equival ent
to cappi ng.

2.9.5 Preference for Treatnent as a Principle El enment

The sel ected renedi al action does not use treatnent technologies for this site because cost and
techni cal considerati ons nake treatnent inpracticable

2.9.6 Docunent ation of Significant Changes

The sel ected remedy, Alternative 4, is the sane alternative identified as the recommended
alternative in the Proposed Renedial Action Plan and that was presented to the public at the
public neeting held August 27, 1998.

There were no significant changes to the reconmended renedial action alternative in the
Proposed Pl an

3. 0 RESPONSI VENESS SUMVARY

The selected renedy for Site 17 is Alternative 4. No witten coments, concerns, or questions
were received by the Navy, U S. EPA or the Commonwealth of Virginia during the public coment
period from August 18, 1998 to Septenber 16, 1998. A public neeting was hel d on August 27
1998 to present the Proposed Plan for Site 17 and to answer any questions on the Proposed Pl an
and on the docunents in the information repositories. A 30-mnute presentation was provided
during which informal questions were addressed. A period was set aside for formal questions to
be recorded by the court reporter. No formal questions were asked during this period.

A summary of the informal questions that were asked at the public neeting is provided in
Appendi x B. Additionally, a copy of the certified transcript of the Public Meeting is attached
in Appendi x B



3.1 BACKGROUND ON COVMUNI TY | NVOLVEMENT

The Navy and NSWCDL have had a conprehensive public involvenent programfor several years.
Starting in 1993, a Technical Review Conmttee (TRC) has net, on average, twice a year to

di scuss issues related to investigative activities at NSWCDL. The TRC was conprised of nostly
governnental personnel, however a few private citizens attended the neetings.

In early 1996, the Navy converted the TRC into a Restoration Advisory Board (RAB) and 8 - 10
community representatives joined. The RAB is co-chaired by a community nenber and has hel d
neetings approxinately every four to six months. The Feasibility Study and the Proposed Plan for
Site 17 were both discussed at the RAB neetings and a Site 17 tour was undertaken during a
speci al RAB neeti ng.

Community relations activities for the final selected renmedy include:

The docunents concerning the investigation and analysis at Site 17, as well as a copy of the
Proposed Plan were placed in the infornmation repository at the NSWCDL General Library and the
Snoot Menorial Library in King George, Virginia

Newspaper announcenents on the availability of the docunents and the public commrent
peri od/ neeting date was, placed in the Freelance Star Newspaper on August 18, 1998 and The
Journal, on August 19, 1998.

The Navy established a 30-day public coment period starting August 18, 1998 and endi ng
Sept enber 16, 1998 to present the Proposed Plan. No witten coments were received during the
30-day public comment period.

A Public Meeting was held August 27, 1998 to answer any questions concerning the Site 17
Proposed Pl an. Approxi mately 11 people, including federal, state and | ocal governnent
representatives attended the neeting.



APPENDI X A

VI RG NI A CONCURRENCE LETTER
<I MG SCR 98070K>
COWONWEALTH of VIRG NI A
DEPARTMENT OF ENVI RONMENTAL QUALI TY
Dennis H Treacy

James S. Glnore, |11 Director
Gover nor Street address: 629 East Main Sreet, Richnond, Virginia 23219
Mailing address: P.QO Box 10009, Ri chnond, Virginia 23240 (804) 698-4000
John Paul Wodl ey, Jr. Fax (804) 698-4500 TDD (804) 698-4021 1- 800- 592- 5482
Secretary of National Resoures http://ww. deg. state. va. us

Sept enber 30, 1998

M. Abraham Ferdas, Division Director

Hazardous Site O eanup Division (3HS00)

U S. Environnmental Protection Agency, Region III
1650 Arch Street

Phi | adel phia, PA 19103-2029

Re: Record of Decision for Site 17 (1400 Area Landfill), Naval Surface Warfare Center,
Dahl gren, Virginia

Dear M. Ferdas:

The Virginia Departnent of Environmental Quality (VDEQ staff has reviewed the above
referenced Record of Decision (ROD) for Site 17 (1400 Area Landfill) W concur with the
sel ected renmedial alternative as outlined in the ROD dated Septenber 1999.

Shoul d you have any questions concerning this letter, please feel free to contact Dave
Gllispie at (804) 698-4209.

<I MG SRC 98070L>

cc: Ryan Mayer - ChesD v
Ann Swope - NSWC- Dahl gren
Bruce Beach - EPA Region III
Eri ca Daneron - VDEQ

Dave G| lispie - VDEQ



APPENDI X B
SUMVARY CF | NFORVAL COMVENTS

During the Public Meeting held on August 27, 1998, an overview of the Proposed Renedi al
Action Plan for Site 17 was presented during a 30-minute period. The Navy, the Commonweal th
of Virginia, or the EPA have received no witten comments fromthe public. During the
presentation the follow ng comments were received fromattendees. These comments i ncl uded
the foll ow ng:

Summary of Comments Received during the Public Meeting

1 Wiy is phytorenediation better than the slurry wall for controlling the transport of
contami nants in groundwater?

It was explained that groundwater in the landfill area is relatively shallow Vegetation

that utilizes significant volunes of water and that are planted cl ose together can
hydraul i cal |y i mpact groundwater so that contanmi nated groundwater does not discharge to
the adjacent tributaries and pond. In addition, sone of the contam nants in groundwater
may be sorbed by the plant roots and thereby reduce the opportunities for being
transported to the adjacent tributaries and pond. The vegetation will also provide an
enhanced habitat for birds and other aninals. The slurry wall, as proposed woul d | ower
the groundwater |evel but wouild not provide the ability for contam nants to sorb to
plants and to be contained. Additionally, the slurry wall would not provide an enhanced
habi t at .

2 Is the depth of the soil cap nuch greater than the landfill caps as indicated in the
Proposed Renedi al Action Plan Summary for Site 17 (Figure 3)?

It was explained that the figure was not drawn to scale. The depth of the caps ranged

from1l to 2.5 feet. The soil cap would include a 2-foot vegetative soil |ayer that would

enhance the growh of trees and shrubs. Unlike the landfill caps that woul d be designed

to reduce rainfall infiltration through the soil into the buried waste naterial, the
soil cap would allowrainfall infiltration to occur so that the vegetation renoves the

infiltrating water via transpiration. The vegetati on would consist prinarily of |arge
trees that tend to uptake |large vol unes of water.

3 How deep are the plant roots?

The tree roots woul d be deep enough to renove groundwater that is approximately 1 to 6
feet bel ow the ground surface

4 In Alternative 2, why is a slurry wall both north and south of the landfill?

It was expl ai ned that groundwater north and south of the landfill flows toward the
center of the landfill and radially toward the tributaries east and west of the
landfill. Therefore, it would be necessary to control upgradi ent uncontani nated
groundwat er north and south of the landfill to prevent the contact with buried waste
within the landfill and potential transport of contam nants to the tributaries
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NAVAL SEA SYSTEMS COMVAND

NAVAL SURFACE WARFARE CENTER
DAHLGREN DI VI SI ON

PUBLI C MEETI NG

THURSDAY, AUGUST 27, 1998, 7:00 P.M
KI NG GECRGE COUNTY COURTHOUSE
KING CECRGE, VIRG NI A

PROPCSED REMEDI AL ACTI ON PLAN
Site 17, 1400 Area Landfill

USEPA Region |11

Hazardous Site O eanup D vision

Federal Facilities Section

M. Bruce Beach

1650 Arch Street, Phil adel phia, Pennsylvania 18107

Virginia Departnment of Environnental Quality
M. David Gllispie
629 East Main Street, R chnond, Virginia 23219

Public Affairs Ofice

Commander, Naval Surface Warfare Center

Ms. Jennifer WIKkins

17320 Dahl gren Road, Mail Code CDO6 Dahl gren, Virginia 22448

Reported by: Lola Gail Serrett

FRANCES K. HALEY & ASSCCI ATES, Court Reporters
10500 Wakenan Drive, Suite 300, Fredericksburg, VA 22407
PHONE: (540) 898-1527 FAX: (540) 898-6154
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August 27, 1998:

There were no formal questions on the floor at this

neeting.

FRANCES K. HALEY & ASSCCI ATES, Court Reporters
10500 Wakeman Drive, Suite 300, Fredericksburg, VA 224077
PHONE: (540) 898-1527 FAX: (540) 898-6154

CERTI FI CATE OF COURT REPORTER
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I, Lola Gail Serrett, hereby certify that | was the
Court Reporter at the Public neeting held at King Ceorge
Court house, King George, Virginia, on August 27, 1998, at the
tine of the neeting herein.

I further certify that the foregoing transcript is a
true and accurate record of the proceedi ng herein.

G ven under ny hand this 30th day of August, 1998.

<I MG SCR 98070M>

FRANCES K. HALEY & ASSCCI ATES, Court Reporters
10500 Wakenan Drive, Suite 300, Fredericksburg, VA 22407
PHONE: (540) 898-1527 FAX: (540) 898-6154



ARAR or TBC
1. LOCATI ON SPECI FI C

Endanger ed Speci es
Act of 1978

Vi rgi ni a Endangered
Speci es Regul ations

Regul ations for the
Enf or cenent of the
Endangered Pl ant
and I nsect Species
Act

The Archaeol ogi cal
and Hi storical
Preservation Act of
1974

Virginia Natural Area

Preserves Act

Mgratory Bird Area

APPENDI X C

APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
SI TE 17: 1400 AREA LANDFI LL
NSWCDL, DAHLGREN, VIRG NI A

Regul ati on

16 USC 1531 50
CF.R Part 402

4 VAC 15-20-130
to 140

2 VAC 5-310-10

16 U.S.C° 469

° 10.1-209 to 217

16 USC Section 703

G assification

Apppl i cabl e
Appl i cabl e
Appli cabl e
Appl i cabl e
To Be

Consi der ed
Appl i cabl e

Requi renent Synopsi s

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.

Simlar Virginia requirements for submttal and
revi ew of environmental assessnents.

Requires actions to avoid potential |oss or
destruction of significant scientific, historical,
ar chaeol ogi cal data

Al lows for preservation of certain significant
ecol ogi cal systens.

Protects al nost all
U S from unregulated "take" which can include
poi soni ng of hazardous waste sites.

species of native birds in the

or

Applicability to Renedial
Alternatives

Potentially affected endangered
speci es have not been identified.
The remedi al action will be

i npl enented so resources are not
adversely affected should any 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
conpl i ance.

If specific species are found
actions will be taken to elimnate
or mnimze degradation to these

r esour ces.

Renmedy will be inplenented to
ensure that wastes have no
i npacts to native birds.



ARAR or TBC

Chesapeake Bay
Preservation Area

Desi gnati on and
Managenent

Regul ati ons

Virgini a Hazar dous
Wast e Managenent

Regul ati ons

Virginia Water
Protection Permt
Regul ati on

Executive O der
1190, Protection of
Wet | ands

C ean Water Act

APPENDI X C

APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
SI TE 17: 1400 AREA LANDFI LL
NSWCDL, DAHLGREN, VIRG N A

Regul ati on

9 VAC 10-20-10 to
280

9 VAC 20-60-10 to

1480

9 VAC 25-210-10 to
260

40 C.F.R 6,
Appendi x A

G assification

Rel evant and

Appropriate
Appl i cabl e
Appli cabl e
Appl i cabl e

Requi renent Synopsi s

Requires certain locally designated tidal and
non-tidal wetlands and other sensitive areas be

subject to linitations, regarding | and-di sturbing
activities, renoval of vegetation, use of

i npervi ous cover, erosion and sedi nent
control, and stormater nanagenent.

Applies to treatnment storage, or disposal of

hazar dous wast e.

Facility or activity design nust adequately
address the issues arising fromlocating
facilities in wetlands and delineated wel |l head
protection areas (determ ned vul nerable.)

Action to mnimze the destruction, |oss, or
degradati on of wetl ands.

Applicability to Renedial
Alternatives

Renedy i npl enentation will
require construction activities.

Actions will address the regul atory

requirenents.

During renedy inplenentation, if
any hazardous wastes are
generated, the hazardous waste

wi || be managed consistent with
Federal and Virginia requirenents.

Site contains a marsh area

contai ning wetl ands. The Remedy
will mnimze inpacts to wetl and
areas and will restore the wetland
areas after renedy

i mpl enent ati on.

Site contains a marsh area

cont ai ni ng wetl ands. The Remedy

Wi ll mnimze inmpacts to wetl and
areas and will restore the wetland
areas after renedy



(Cwy) of 1972
Section 404

Virginia Wtl ands
Pol i cy

ARAR or TBC

Procedures for

I mpl emrenting the
Requi renents of the
Counci |l on

Envi r onnent al
Quality on the

Nat i onal

Envi ronnental Policy
Act .

Il ACTI ON SPECI FI C

Capping /C osure

and Post dosure for
Miunci pal Solid Waste
Landfills

Virginia Solid Waste
Managenent
Regul ati ons

Mlitary Minitions
Rul es

33 U.S.C°°1344

4 VAC 25-380-10 to
40

Regul ati on

40 CF.R Part 6
Appendi x A

40 CFR 258.60-61

9 VAC 20-80-10 to
790

(40 CFR 260- 266 and
270)

Appl i cabl e

Appli cabl e

C assification

Apppl i cabl e

Appl i cabl e

Appl i cabl e

To be
Consi der ed

Requi renent Synopsi s

EPA's policy for carrying out the provisions of
Executive Order 11990 (Protection of

Wetlands). No activity that adversely affects a
wet | and shall be pernitted.

Requi rements for final cover systens to

mnimze infiltration and erosion. Requirenents
for at least a 10 year post closure care period
including naintaining integrity and effectiveness
of the final cover and naintenance of

groundwat er nonitoring.

Recently promul gated regul ations in response
to Section 107 of the Federal Facilities
Conpl i ance Act of 1992, identifying when
conventional and chemical mlitary munitions
become hazardous waste. Applications of the
rules are a ' TBC until adopted by states
aut hori zed to adnini ster RCRA

i mpl enment ati on.

Applicability to Renedi al
Alternatives

Site contains a nmarsh area

cont ai ni ng wet | ands.

will mmmze inpacts to wetl and
areas and will restore the wetl and

areas after renedy
i mpl enent ati on.

Installation of a Virginia Sanitary
Landfill Cap requires adherence to

The Remedy

these regul ations or equival ent

performance standards at Site 17

O dnance-rel at ed wastes

potentially buried at Site 17 wll

managed in conpliance with the

rul es.

be



ARAR or TBC

DoD @ui dance on
Property

Contam nated with
Amruni tion,

Expl osi ves or
Chem cal Agents

Er osi on and
Sedi nent Cont r ol

Virginia Solid Waste

Managenent
Regul ati ons

APPENDI X C

APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS

Regul ati on

DoD 6055. 9- STD

VR 625-02-00

4 VAC 50-30-10

9 VAC 20-80- 250

9 VAC 20-80-210

9 VAC 20-80-310

G assification

To Be

Consi der ed
Appl i cabl e
Appl i cabl e
Appl i cabl e
Appl i cabl e

SI TE 17: 1400 AREA LANDFI LL
NSWCDL, DAHLGREN, VIRG N A

Requi rement Synopsi s

Dod gui dance docunent stipul ating policy and
procedure to provide protection of personnel
resul ting from DoD amruni tion, expl osives or
chemical agent contam nation. Includes

property currently or formerly owned, |eased or
used by DoD, and calls for identification and
control at active installations, and provides
gui dance for potential |and di sposal.

Erosi on and sedi ment control plans are to be
submitted for land-disturbing activities, and be
in conpliance with the locality and/or |ocal soil
and water conservation district.

Per manent O osure Criteria governing: Access
Restriction, dosure and Post Cosure Care,
Gas Managenent, Drainage Layer, Final

Cover, Run-on Run-off controls, Site

Moni toring, Control of G oundwater [ntrusion,
Groundwat er Corrective Action and conpliance
wi th other permanent closure requirenents.

Applicability to Renedial
Al ternatives

Capping of Site 17 will be
conpleted to be consistent with
DoD policy and procedures to
address safety issues.

Construction activities will disturb
the land in the vicinity of the site.
Activities will address Virginia
erosi on and sedi ment control
requirenents.

Virginia solid Waste Managenent
requi renents need to be

addressed with the installation of
the cap at Site 17. Equi val ent
performance standards wll neet

Fi nal Cover requirenents.



ARAR or TBC

Vi sible and Fugitive
Dust Em ssions

St andar ds of
Per f or mance for
Toxic Pollutants

WATER

Criteria for
Cassification of Solid
Wast e Di sposal
Facilities and

Practi ces

Criteria for
Cassification of Solid
Wast e Di sposal
Facilities and

Practi ces

APPENDI X C

APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
SITE 17: 11400 AREA LANDFI LL
NSWCDL, DAHLGREN, VIRG N A

Regul ati on

9 VAC 5-30-20

9 VAC 5-30-60

9 VAC 5-50-60 to 120

9 VAC 5-50-160 to

230

49 CF. R

33 U S C

49 CF. R

33 U S C

257. 3-3(a)

00 1342

257. 3-3(a)

00 1288

G assification

Appl i cabl e
Appli cabl e
Appl i cabl e
Appl i cabl e
Potentially
Appl i cabl e
Appl i cabl e

Requi rement Synopsi s

Control of Particulate Matter (TSP)

Control of Particulate Matter (PMLO)

Standards for visible and/or fugitive dust
em ssi ons.

St andards of perfornance for toxic pollutants.

A facility shall not cause a discharge of
pollutants into the waters of the U S. that is in
viol ation of the substantive requirenents of the
NPDES under COWA Section 402, as anended.

A facility or practice shall not cause nonpoi nt
source pollution of the waters of the U S. that
viol ates applicable | egal substantive
requirenents inplementing an areaw de or

Statewi de water quality managemnent plan
approved by the Adm ni strator under CWA

Section 208, as anended.

Applicability to Renedial
Alternatives

Vi si bl e and Fugitive Dust
em ssions fromrenedi al actions
shal |l be controlled, as necessary.

Toxi ¢ pollutants are not expected
during renedial actions; however,
corrective action will be perforned
if problens arise.

No di scharges under the renedy
are planned. In addition, NPDES
programis delegated to Virginia
(VPDES). Potentially applicable
for situations potentially not
covered by VPDES.

Potential future releases to
groundwater could mgrate to
nearby tributaries or an adjacent
pond. Natural vegetation, hybrid
popl ars and evergreens will
reduce infiltration and

groundwat er di scharge. Ongoi ng
monitoring will nonitor

ef fecti veness.



ARAR or TBC

Criteria for

C assification of Solid
Wast e Di sposal
Facilities and

Practi ces

C ean Water Act

Water Quality &
G oundwat er
St andar ds

Surface Water
St andar ds

Virginia Pollution
Di schar ge

El i mi nation System
( VPDES)

Virginia Pollution
Abat ement  (VPA)
Pernit Regul ation

Virginia Solid Waste
Managenent
Regul ati ons

APPENDI X C

APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
SI TE 17: 1400 AREA LANDFI LL
NSWCDL, DAHLGREN, VIRG NI A

Regul ati on

49 CF. R 257.3-4 and
Appendi x |

33 U S.C 1251 et
seq.

9 VAC 25-260-190 to
240

9 VAC 25-260-5 to
150, 160-170, 310

9 VAC 25-31-10 to

940

9 VAC 25-32-10 to

300

9 VAC 20- 80- 250 (D)

d assification

Appl i cabl e

Rel evant and
Appropriate

Rel evant and
Appropriate
Rel evant and

Appropriate

Appl i cabl e

Appl i cabl e

Appl i cabl e

Requi renent Synopsi s

A facility or practice shall not contam nate an
under ground dri nki ng water source beyond the
solid waste boundary or a court- or State-
establ i shed alternative.

Criteria and standards for groundwater quality.
Virginia regul ation provides basis for risk-based
renedi ati on and di scharge limtations.

Standards and criteria for State waters,
i ncl udi ng wet | ands.

Procedures and requirements for discharging
pollutants into surface waters, or any activity
whi ch inpacts physical, chenical or biological
properties of surface waters.

G oundwat er Monitoring Design Standards.

Applicability to Renedial

Al ternatives

Potential future releases to
groundwat er coul d cont ani nat e
groundwat er over risk-based
criteria. Ongoing nmonitoring wll
address the requirenent.

Provi des basis for risk-based

deci si on nmaki ng, establishes
standards for groundwater quality.

Ongoing monitoring at Site 17 will

address the requiremnent.

Provi des standards for eval uating
State waters and wetlands at Site
17.

Capping of Site 17 is not expected
to produce waste |iquids that

woul d be discharged to surface
waters. Any future activities or
groundwat er nmonitoring (e.g.
generation of purge water) will
address regul atory requirenents.

Conpl etion of additional soil
borings, nonitoring wells and
subsurface investigations will be
consistent with regulatory



requirenents.

APPENDI X C
APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS
SI TE 17: 1400 AREA LANDFI LL
NSWCDL, DAHLGREN, VIRG NI A

Applicability to Renedi al

ARAR or TBC Regul ati on Cl assification Requi renent Synopsi s Al ternatives
St or mwat er 4 VAC 3-20-10 to 251 Appl i cabl e Criteria for stormmater nanagenent. Design of Site 17 cap wll include
Managermnent appl i cabl e st ormat er

Regul ati ons managenent requiremnents.



