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1. 0 DECLARATI ON
Five-Year Site Review is required.
1.1 SI TE NAVE AND LOCATI ON
Nati onal Quard Source Area (NGA) - (Qperable Unit 3, Contami nated Soils
Def ense CGeneral Supply Center (DGSC)
Ri chrmond, Virginia
1.2 STATEMENT OF BASI S AND PURPCSE

1.2.0.1 This decision docunent presents the selected renedial action for the National Quard
Source Area (NGY), Operable Unit (OU3) at the Defense General Supply Center (DGSC) in

Ri chnond, Virginia, which was chosen in accordance with CERCLA, as anmended by SARA

and, to the extent practicable, the National G| and Hazardous Substance Pol | ution Contingency
Plan (NCP). This decision is based on the adnministrative record for this site. The
Commonweal th of Virginia concurs with the sel ected renedy.

1.3 ASSESSMENT OF THE SI TE

1.3.0.1 Actual or threatened rel eases of hazardous substances fromthe site, if not addressed
by inplenenting the response action selected in this ROD, may present an immnent and
substantial endangerment to public health, welfare, or the environnent.

1.4 DESCRI PTI ON OF THE SELECTED REMEDY

1.4.0.1 This operable unit is the third of thirteen operable units that are currently being
addressed at DGSC. (perable Unit 3 addresses the contam nated soils at the National Guard
Source Area. The other operable units, and the portions of the site that they address are as foll ows:

QUL - Open Storage Area

QU2 - Area 50 Source Area

QU4 - Fire Training Source Area

QU5 - Acid Neutralization Pits Source Area

QU6 - Area 50/ Open Storage Areal/ National Quard Area G ound Water

QU7 - Fire Training Area G ound Water

QU8 - Acid Neutralization Pits Ground \Water

O - InterimAction for QU6

QU10 - Building 68

QUL1 - Transitory Shelter 202

QU12 - Building 112

QU13 - PAH Area

1.4.0.2 The selected alternative requires that institutional controls, including access restriction,
property transfer restriction, and preconstruction assessment, be inplenented or continued at

the site. A so, contami nated soils posing human health risks will be excavated and di sposed of.
The selected alternative is prinmarily ained at reducing or elimnating human contact by reliance
upon physical controls, as well as existing regulatory and administrative requirenents, and will

be effective at preventing the inappropriate future usage of the site and exposure to contam nated
soil. This alternative effectively reduces risk to an acceptable level for the main affected

popul ation, a future residential use, by renoval of contam nants, and restricting future use of

the site. The alternative includes:

Mai nt enance of existing fencing and continued use of existing security
neasures at the facility and NGA site;

I npl enentati on of existing deed restrictions and property transfer
requirenents in accordance with Section 120(h) of CERCLA, 42 U.S.C
9620, and any regul ati ons promul gat ed t her eunder;

Conti nued inpl enentati on of existing preconstructi on assessment
procedures to characterize mlitary construction projects at the site, and
policies which cover routine naintenance or utility excavations at the



DGSC facility;
Mai nt enance of existing pavenent within the National Quard Area;

Performance of a foll ow up chem cal and bi ol ogi cal mnonitoring program
for No-Nane Creek, until all OSA/ NGY Area 50 study area renedi al
actions are conplete; and

A five-year review, to ensure that the chosen renedy continues to provide
adequat e protection of human health and the environment.

The excavation and off-site di sposal portion of this remedy includes the follow ng el enents:

Excavation of an area of organically contam nated soil within the all eged
former water treatnent disposal area containing the highest |evels of
carci nogenic-rel ated constituents. (The area to be excavated is centered
around soil boring NGASB8, see Figure 2-3. Required excavation depths
are estimated to be approximately 2 feet. The estinmated excavation area
is approxi mtely 1,100 square feet, and the estimated vol ume of nateri al
to be renmoved is 100 cubic yards).

Sanpling and analysis of soils at the excavation limts and conparison to

ri sk-based soil action levels for organic constituents see (Table 2-3) or
detectable levels (if detection limts for standard anal ytical nethods exceed
ri sk base levels) to confirmthat contaninated soils have been renoved;

Proper storage and testing of the excavated soil to classify the soil
material for off-site disposal in accordance with RCRA | and di sposal
requi renents.

Transport and di sposal of the contaminated soils to a landfill permtted to
accept the waste; and

Backfilling and regradi ng the excavati on using clean borrow naterial .

1.4.0.3 In addition to taking advantage of existing site characteristics, practices, and structures
to prevent migration of, or exposure to, any contamnination present at the site, this alternative
al so prevents future human exposure to contaminated nedia at the site.

The sel ected alternative, a conbination of Proposed Plan Alternatives 2 and 5, is ai nmed at
reducing the prinary carcinogenic threat at the site. The conbination of Alternatives 2 and 5
will provide effective protection of human health and the environment.



1.5 STATUTCORY DETERM NATI ONS

1.5.0.1 The selected remedy is protective of human health and the environnent, conplies with
federal and state requirenments that are legally applicable or relevant and appropriate to the
remedi al action, and is cost-effective. This remedy utilizes permanent solutions and alternative
solutions to the nmaxi numextent practicable, and satisfies the statutory preference for renedi es
that enploy treatnent that reduces toxicity, nmobility, or volune as a principal elenent.
Treatment of the lowlevel threat at the NGA site will be acconplished by renoving the
constituents creating the nost significant carcinogenic risk. This remedy utilizes institutiona
controls to prevent current and future human exposure to the other contam nated nmedia at the
site. Because some contamnation will not be treated, a review of this ROD will be conducted
within five years after commencement of remedial action to ensure that this renmedy continues

to provi de adequate protection of human health and the environnent. |If it is determ ned during
a five-year reviewthat the action no |onger protects human health and the environnent, further
renedi al actions will be considered.

<I M5 SRC 0395205>

Jan B. Reitman Dat e
Staff Director, Environnmental and Safety Policy
Def ense Logi stics Agency

<I MG SRC 0395205A>

Thomas C. Vol taggi o Dat e
Director, Hazardous Waste Managenent Divi sion
Envi ronnental Protection Agency, Region |11l



2.0 DECI SI ON SUMVARY

2.1 SI TE NAME AND LOCATI ON

National Guard Area - Operable Unit 3, Contami nated Soils

Def ense General Supply Center (DGSC)

Ri chnond, Chesterfield County, Virginia
2.1.0.1 The DGSCis located in Chesterfield County, Virginia, approxinmately 11 niles south
of the city of Richnmond (Figure 2-1). Operable Unit 3 consists of the National CGuard Area
(NGA) soils. Operable Unit 6 consists of the ground water for the Cpen Storage Area, Area

50 and National Quard Area, and will be addressed in a separate Record of Decision (ROD).
The NGA is a 15-acre site located on the east-central boundary of DGSC, as shown in Figure

2-2, and east of and adjacent to the former Area 50 landfill. It has been | eased from DGSC by
the Virginia Arny National Cuard since the 1950s. The area is generally level and is primarily
covered by concrete, asphalt surfaces, and gravel. Areas of concern within the NGA incl ude

a forner solvent degreasing area, several formerly used and active underground and

aboveground storage tanks, and an alleged water treatnent sludge disposal area. Currently, the
site is used for vehicle maintenance. Chenicals enployed in this process include both

chl orinated and nonchl ori nated sol vents.

2.1.0.2 The DGSC was originally constructed in 1941 as two separate facilities: the R chnond
General Depot and Ri chrmond Hol di ng and Reconsi gnnment Point. [In 1962 the installation
becane known as the DGSC.

2.1.0.3 The Defense Logistics Agency (DLA), an agency of the Departnment of Defense (DCOD),
provides |l ogistics support to the nmilitary services including procurenment and supply support,
contract adm ni stration and ot her services. Since 1942, the DGSC s m ssion has been the
managi ng and furnishing of mlitary general supplies to the Arned Forces and several federal
civilian agencies. Today DGSC manages nore than 300,000 general supply itens at a facility
val ued at $100 million and enconpassing 640 acres. The DGSC has nore than 16 nillion

square feet of covered storage space in 27 large brick warehouses and a mllion square feet of
of fi ce space.

<I M5 SRC 0395205B>
<I M5 SRC 0395205C

2.1.0.4 Land use in Chesterfield County in the vicinity of the DGSCis primarily single famly
residential, intermxed with retail stores and |ight industry.

2.1.0.5 The DGSCis the major industry in the area. The area to the northeast and east of the

DGSC has been devel oped as both single famly and multi-famly housing. The National Guard

Area (NGA) is located on the east-central boundary of DGSC, and east of and adjacent to the

former Area 50 Landfill, Operable Unit 2. An apartnment conplex is |ocated approxi mately 800

feet east of the site. Rayon Park, a sparsely popul ated housi ng subdi vi si on consi sting of 83

houses, is located i medi ately east of the DGSC and south of the National Quard Area.

Muni ci pal water is supplied to the residents of the downgradi ent apartnent conpl ex and Rayon Par k.

2.1.0.6 The DGSCis located within the nodified continental climatic zone, an area
characterized by extreme variations in tenperature and precipitation during the course of a year.
Typical ly, the area experiences warmsumers, relatively mld winters and normal | y adequate
rainfall. The nean annual tenperature is between 55 degrees Fahrenheit and 60 degrees
Fahrenheit. The average annual precipitation is 44.2 inches. The nean annual pan evaporation
rate for the area is between 48 and 64 inches. Precipitation and pan evaporation are generally
greatest during July and August. Wnd direction in the vicinity of the DGSC is variabl e nost

of the tine, although the prevailing wind direction is southerly.

2.1.0.7 The land surface at the DGSC has been extensively altered by grading and filling
operations. The topography is essentially flat at the site with limted slope towards the east
boundary. The naxi mumdifference in the | ocal topographic relief is approximately 12 feet.

El evati ons range from 120 feet nean sea level (nsl) in the west portion of the facility to 108
feet nsl on the east boundary. Elevations in the NGA range from 112 to 108 feet nsl. Surface



drainage in the NGA area is presently directed towards a storm sewer systemthat drains
nort heastward and di scharges into the No-Nanme Creek at the east boundary of the NGA. No-
Name Creek flows north-to-south along the eastern edge of the NGA, turns to the east, and
ultimately di scharges to the Janmes River.

2.1.0.8 The unconsolidated soils bel ow the NGA have been divided into four formations by the
U S. Ceological Survey. The Tertiary Eastover Formation is present inmediately bel ow the

land surface and consists of up to 25 feet of interlayered beds of sand, silt and clay with
occasional gravel. The predom nantly gray clay and silt of the Tertiary Calvert Fornation
underlies the Eastover throughout the area. The Calvert Formation is typically 11 feet thick
The Eocene Aquia Formation, approximately 7 feet of gray sand, gravel, and clay underlies the
Cal vert Formation. The Cretaceous Potomac Formation, which underlies the Aquia Formation
extends to the bedrock. The Potonac consists of approximately 40 feet of interbedded sand and
gravel with occasional silty and clayey seans. Bedrock in the region consists of the Pal eozoic
or Precanbrian Petersburg Ganite. The Petersburg Granite is overlain with saprolite, a clay-
rich, weathered conponent of parent bedrock, which retains the features of the granite

2.1.0.9 Soils and geologic conditions at the NGA area were characterized during the R at the
site. An unconfined aquifer is presen within the Eastover Formation. This aquifer, referred

to as the upper aquifer, would be the first water bearing unit to be inpacted by any
contamination originating fromthe NGA. Vertical mgration of contam nants fromthe upper

aquifer to the | owest aquifer would be inhibited by the underlying Calvert and Aquia

Formati ons. These two fornmations, which have | ower perneabilities than the overlying and
underlying fornmations, are referred to as the Confining Unit. Soil and geol ogi ¢ conditions at

the area were characterized during the Renedial Investigation (RI) at the site. The |ower aquifer
is confined by the Calvert and Aquia Formations

2.1.0.10 Gound-water flow in the upper aquifer is generally towards the northeast. The

average depth to ground water varies with season but typically ranges from13 to 16 feet bel ow
ground surface. The hydraulic gradient has been cal culated to range fromO0.05 percent to 0.12
percent. The low hydraulic gradient in the ground water indicates that the potentionetric surface
and ground-water flow direction are susceptible to seasonal changes in recharge, discharge, or
precipitation. Flow direction of ground water within the |lower aquifer is expected to be eastward.

2.1.0.11 Parker Pond and Bel | wod El k Preserve are the two environnental areas near NGA

site in the DGSC. The Parker Pond is a recreational pond with fish and waterfow. It is
stocked with bluegill, |argenmouth bass, and catfish for recreational fishing. The Bellwood El k
Preserve is a 20-acre fenced area supporting eight to ten elk. The herd is cared for and

noni tored by DGSC per sonnel

2.2 SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES

2.2.0.1 Past industrial operations at the DGSC have included parachute nanufacture and repair
nmess kit and canteen repair, refrigerator repair, material handling, equipnent overhaul, and
engi ne rebuilding. Current industrial operations include the refurbishing of steel conbat hel mets
and conpressed gas cylinders using both wet (acid and caustic) and dry (ball blasting) processes,
and tent and fabric repair.

2.2.0.2 The DGSC notor pool operations include mnor vehicle repairs, fluid changes, and

vehicle lubrication. These activities take place at the notor pool facility located in the southern
portion of the DGSC. There are several underground gasoline and fuel storage tanks |ocated

t hroughout the installation

2.2.0.3 Chemical operations at the DGSC have included storing and shipping flamrabl e, toxic,
corrosive and oxidi zer chemcals for DLA. The majority of the chemcals are stored in

war ehouses at the DGSC. Chenmicals stored at the DGSC have al so included pesticides and
her bi ci des for use at DGSC and as part of the chem cal stock mssion of the DGSC. The
National Cuard Area (NGA) is one area of DGSC. The Virginia Arny National Quard has

|l eased this property fromDGSC since the 1950s. It is currently used for vehicle naintenance
operations, which includes the use of both chlorinated and nonchlorinated sol vents for the
degr easi ng process.

2.2.0.4 Operable Unit 3 (QU3) consists of soils in the NGA Soils of this site are nostly
covered by concrete, asphalt, and gravel. Previous activities that have occurred in this area
i nclude the use of both underground and aboveground storage tanks for the storage of fuels



(gasoline and diesel fuel), oils, and solvents. Sonme waste solvents were reportedly di sposed of
inthe site's stormsewer, or on an unpaved area on the site. Wiste |liquids fromthe NGA have
al so been used for dust suppression on |local roads. The former operation of a portable

sandbl asting shed in the vicinity of the alleged sludge disposal area has al so been reported.

Ei ght underground storage tank sites exist at the NGA. Seven have been brought into
conformance with Commonweal th of Virginia regulations by either testing, renoval, or

repl acenent. One tank (#7) probably does not exist. However, DGSC has plans to investigate
this tank within the next year.

2.2.0.5 The primary current activities that occur at the NGA are vehicl e mai ntenance

operations, using both chlorinated and nonchl ori nated sol vents for degreasing purposes. Vehicle
mai nt enance operations occur five days a week and support approxi mately 50 percent of

Virginia's National Guard. Al currently generated waste oils and sol vents are di sposed of
through a private contract. Effluents fromthe vehicle washracks at this site, which are equi pped
with grit traps and off/water separators, are discharged to the sanitary sewer system

2.2.0.6 Sanpling events conducted at the site during the course of Rl activities revealed the
presence of certain netals, various polynuclear aromatic hydrocarbons (PAHs), and sone

vol atil e organi ¢ conpounds (VOCs). The upper aquifer is primarily contam nated with volatile
and seni-volatile organics. Volatile and seni-volatile organics were al so detected in the | ower
aqui fer. Aquifer contami nation at NGA is addressed by this docunent only to the extent that

it is inpacted by soil contam nation; ground-water contam nation at this site is a conmponent of
Qperable Units 6 and 9 and is addressed by separate RODs and proposed pl ans.

2.2.0.7 The DGSC has inplemented a Spill Prevention Control and Countermeasure Plan

(SPCC) and An Installation Spill Contingency Plan (ISCP) to aid in the prevention, control, and
remedi ation of spills at the DGSC. The SPCC plan identifies procedures and actions that are

to be followed to prevent spills and/or control spills once they occur. The | SCP presents
guidelines for spill response, including cleanup and di sposal of chemicals and contami nated soils.

2.2.0.8 In 1984, the DGSC was recommended for placenent on the CERCLA National Priority
List and was promulgated to the NPL in 1987. This action was a result of a Hazard Ranking
System (HRS) scoring performed for the DGSC that was based on the concl usions of previous
studies done at the site by the United States Arny Environmental Hygi ene Agency (USAEHA).
The DGSC received a hazardous ranking score of 33.35, with 28.5 being the nininum
necessary to be pronulgated to the NPL. In August 1986, the EPA issued a Corrective Action
Permt to DGSC pursuant to the Resource Conservation and Recovery Act (RCRA), 42 U.S.C
6901 et seq. As part of the RCRA activities conducted at the site, Dames & Mdore, a
contractor of DGSC, submitted three Remedial Investigation Reports pertaining to sites
investigated at DGSC in 1989. |In Septenber 1990, the DLA, DGSC, EPA, and the
Commonweal th of Virginia entered into a CERCLA Interagency Agreenent (| GA) pursuant to
Section 120 of CERCLA, 42 U. S. C. 8§ 9620, which guides remediation activities. Since 1990,
DGSC has been conpleting the Renedi al Investigation reports begun by Danes and Moore, and
preparing feasibility studies. Records of decision have been issued for QU1, QU5 and OR

2.3 SUMVARY OF COVMUNI TY PARTI CI PATI ON

2.3.0.1 On 23 February 1984, the DGSC organi zed an Interagency Task Force conprised of

state regul atory agencies, U S. Environnental Protection Agency (EPA), County agencies,
Virginia National Quard, Rayon Park Representatives, and DGSC personnel. The purpose of

this group was to ensure that actions carried out at the site were done with input and review
fromaffected parties.

2.3.0.2 DGSC prepared a community relations plan in 1992. Two public neetings have been

hel d in support of the records of decision for QUlL, OQJ5, and OU9. In 1994, the base held a
public information session to provide additional information to the public. DGSC al so sends out
information to a predetermined mailing list on a regular basis. The comunity relations effort
neets the requirenents of Section 117(a) of the Conprehensive Environnmental Response,
Conpensation, and Liability Act (CERCLA) of 1980, as anended by the Superfund

Amendrrent s and Reaut hori zation Act (SARA) of 1986.

2.3.0.3 The proposed plan and ROD for COperable Unit 3 - National Guard Area were nade

avail able to the public in 1995. The proposed plan was nade available to the public in the

adm nistrative record maintai ned at the Chesterfield Public Library at the Chesterfield County
Courthouse in Chesterfield, Virginia. The notice of availability for this document was published



in the Richnmond Times D spatch, on July 24, 1995. The public coment period was held

t hrough Septenber 6, 1995. |In addition, a public neeting was held on August 22, 1995. At
this nmeeting, representatives fromthe DLA, EPA, and Commonweal th of Virginia answered
questions concerning the renmedial alternatives evaluated for this site. A response to the
comrents received during this period is included in the Responsiveness Sunmary, which is part
of this Record of Decision. This decision docunent presents the selected renedial action for
Qperable Unit 3 - National Guard Area at the DGSC in Chesterfield County, Virginia, chosen
in accordance with CERCLA, as amended by SARA and, to the extent practicable, the National
Contingency Plan. The decision for this site is based on the adninistrative record.

2.4 SCOPE AND ROLE OF OPERABLE UNIT
2.4.0.1 The work at the DGSC has been organized into 13 operable units:

QUL - Open Storage Area

Q)2 - Area 50 Source Area

QM - Fire Training Source Area

QU5 - Acid Neutralization Pits Source Area
QU6 - Area 50/ Qpen Storage Area/ National Quard Area G ound Water
QU7 - Fire Training Area G ound Water

QU8 - Acid Neutralization Pits Gound Water
O - InterimAction for QU6

QU10 - Building 68

QU11 - Transitory Shelter 202

QU12 - Building 112

QU13 - PAH Area

Anong these OUs, OU6 and OO address the remedi ation of ground water in the area which
covers the NGA site, OSA site, and Area 50 site. QU is the interimaction for QOU.

2.4.0.2 The scope of this action addresses the third operable unit (QJ3) at the site, the National
Quard Area (NGA; Figures 2-1 and 2-2). OU3 addresses the contaninated soils present at the

NGA. Gound water at the NGA site will be addressed under Qperable Units 6 and 9. Potenti al
direct exposure to soils is the main conponent of risk to human health. The purpose of this
response is to prevent current or future exposure to the contaninated soil.

2.5 SUMVARY OF SI TE CHARACTERI STI CS

2.5.0.1 Land use in Chesterfield County in the vicinity of DGSCis primarily single famly
residential, intermxed with retail stores and light industry. The DGSCis the major industry in
the area. The area to the northeast and east of DGSC has been devel oped as both single famly
and nulti-famly housing. |mmediately downgradi ent of the Open Storage Area (CSA), Area

50 and the National Guard Area (NGA) is an undevel oped wooded area approximately 0.25-mle

wide. An apartment conplex is |ocated east of the wooded area. Rayon Park, a housing

subdi vi si on consi sting of 83 houses, is |ocated east of DGSC and south of the wooded area.

2.5.0.2 Minicipal water is supplied to the residents of the downgradi ent apartnment conplex and
Rayon Park. Al of the off-base residents (prinmarily east of the NGA) hones have been served
by the public water supply since June 1987, but sonme of the hones al so have private ground-
water wells. A residential well survey was performed by Engi neering-Science, Inc., in Cctober
of 1992 to deternmine the locations, nunber of users in the household, and types of usage of
residential ground-water wells around the DGSC property. Fromthe approxi mate center of the
OSA, NGA, and Area 50 sites, a half-mle radius was extended to determ ne nunber of

wells within that area of the DGSC. A total of 53 wells were identified within the half-mle
radius with 6 identified as being in the Lower Aquifer (greater than 35 feet) and one being in
the Upper Aquifer (less than 35 feet). Forty-six (46) of the wells had no information relating
to the depth of the well. O the 53 total wells, four wells are utilized for all the househol ds
wat er supply needs; eight wells are used for outside purposes only such as irrigation of |awns,
gardens, etc.; and 34 are not currently in use with nost of the owners relying on the public
wat er supply for their househol d water needs. The renuining seven wells had no reported
information regardi ng current usage of the wells (ES, 1992).

2.5.0.3 The land surface at NGA has been extensively altered by grading and filling operations.
The topography is essentially flat at the site with [imted slope towards the east boundary. The
maxi mum di fference in the | ocal topographic relief is approxinmately 12 feet. Elevations range



from 120 feet mean sea level (nsl) in the west portion of the facility to 108 feet nsl on the east
boundary. El evations in the NG range from 112 to 108 feet mean sea level (msl). Surface
drainage in the NGA area is presently directed towards a storm sewer systemthat drains

nort heast and di scharges into No-Name Creek at the east boundary of NGA. No- Name

Creek flows north-to-south along the eastern edge of the NGA, turns to the east, and ultimately

di scharges to the Janmes R ver

2.5.0.4 Several sanpling and anal ysis prograns have been perforned at the NGA during the
Remedi al I nvestigation and Renedi al Investigation Addendumin order to eval uate the nagnitude
and extent of contami nation. Soil sanples were collected to identify sources of contam nants
potential pathways of contam nant nigration, as well as the magnitude and extent of
contamination. In addition to soil sanples, ground-water sanples have al so been collected in
order to deternine the extent of ground-water contami nation belowthis site. Further, sedinent
and surface-water sanples were collected fromthe unnaned creek in order to characterize
constituents present in these nedia.

2.5.0.5 The results of the chem cal analysis on the soil sanples are presented in Table 2-1
Sanpl e | ocations are shown in Figure 2-3

Sanpl es were anal yzed for netals volatile organics, and sem -volatile organics. Sanples were

al so anal yzed for total petrol eum hydrocarbons (TPH), which is a broad anal ysis (including as

a summation volatile and sem -volatile organic constituents indicative of fuels-rel ated

contam nation). The nost frequently detected constituents in the soils at the NGA were netals

O her constituents detected in soils fromthis site included volatile and sem -volatile organic
conpounds. Petrol eum hydrocarbon contanination at the NGA area is principally limted to the
upper 0 to 5-foot depths, but also present in |ow concentrations at greater soil depths. The only
vol atil e organi ¢ conpounds detected were acetone, in two soil borings at 1-foot and 3-foot

depths; total xylenes, detected in one boring at 1-foot depth; and methyl ene chloride. For the
seni-volatile organics, the majority of constituents were detected only once and at one sanple
location in the former sludge disposal area, in a surficial soil sanple (acenaphthene, anthracene
benzo(a) pyrene, benzo(b)fl uoranthene, benzo(g,h,i)perylene, benzo(k)fl uoranthene

di benz(a, h)ant hracene, and indeno(1, 2, 3-cd)pyrene). Benzo(a)anthracene was detected at three
sanpling locations, at depths of 1 foot and at the surface. Chrysene was detected at two
sanpling locations, at depths of 1 foot and at the surface, respectively. Fluoranthene was
detected at four sanpling locations, at depths of 1 foot in a surficial soils. Phenanthrene was
detected at four sanpling locations, at depths fromsurface to 4 feet. Pyrene was detected at
three sanpling |ocations, at depths fromsurface to 3 feet. Total petrol eum hydrocarbons (TPH)
was detected in NGA soils at concentrations higher than background. TPH detections in the soi

at NGA were highest in the surficial soils at two sanple locations at a depth of 3 feet and 1 foot,
respectively. Volatiles and sem -volatiles were not analyzed for in these two soil sanples with

t he hi ghest TPH concentrations. TPH (diesel) was detected in concentrations above background

at one sanple |ocation, which al so had exceedances for volatile and seni-volatile organics.

Pet r ol eum hydr ocarbon contami nation in the soils was detected at depths up to 14 feet. The
sanpl es at depths greater than 3 feet had TPH concentrati ons an order of magnitude |ess than

the sanples taken within the top 3-foot depths. This indicates that TPH soil contamination is
probably concentrated within the upper 0 to 3-foot depths, but is present at |low |levels at greater
depths. The volunme of contaminated soil at the NGA is estimated to be 1340 cubic yards

Based on the levels of the contam nants detected, principal threats, as defined in the NCP, do

not exist in the NGA area



CONSTI TUENTS DETECTED | N NATI ONAL GUARD AREA SA LS
Def ense Cener al

CONSTI TUENT

Metal s (ng/ kg):

Al um num
Arseni c
Bari um
Beryl i um
Cal ci um
Chr om um
Cobal t
Copper
Iron

Lead
Magnesi um
Manganese
Mer cury

N ckel

Pot assi um
Sodi um
Vanadi um
Zi nc

TABLE 2-1

Supply Center,
Qperable Unit 3
R chrmond, Virginia

FREQUENCY

OF DETECTI ON

10/ 10
14/ 14
10/ 10
6/ 14
10/ 10
14/ 14
6/ 10
13/ 14
10/ 10
14/ 14
10/ 10
10/ 10
4/ 4
9/ 14
10/ 10
10/ 10
9/ 10
14/ 14

Vol atile Organics (:g/kg):

Acet one

Met hyl ene Chl ori de
Xyl enes (total)

4/ 19
19/ 24
1/ 10

Sem - Vol atil e Organics (Ig/kQ)

Acenapht hene

Ant hr acene

Benzo(a) ant hr acene
Benzo( a) pyr ene

1/ 10
1/ 10
3/19
1/ 10

Quard Area

MAXI MUM DETECTED
CONCENTRATI ON

20, 000
7.5

74

1.2

1, 200
34 JH
25

28 JL
76, 000
120 JL
700
120

0. 04
27
2,200
230 JB
83

67

190
31
8.9

130
320
990
990

LOCATI ON OF DEPTH CF
MAXI MUM DETECTI ON SAMPLE

f eet

NGA- SB- 10B
NGA- SB- 8B
NGA- SB- 6A
D\VB- 25

NGA- SB- 10A
NGA- SB- 6A
NGA- SB- 8A
NGA- SB- 8B
NGA- SB- 8B
D\VB- 30

NGA- SB- 6A
NGA- SB- 8A
DVB- 30

NGA- SB- 10A
NGA- SB- 8A
NGA- SB- 8A
NGA- SB- 10B
NGA- SB- 6A

=
a

(&)]

&)

NGA- SB- 4
NGA- SB- 3
NGA- SB- 3

w ww

NGA- SB- 8A
NGA- SB- 8A
NGA- SB- 8A
NGA- SB- 8A

O OO



TABLE 2-1

CONSTI TUENTS DETECTED | N NATI ONAL GUARD AREA SO LS
Def ense General Supply Center, National Quard Area

Operable Unit 3
Ri chnond, Virginia

FREQUENCY
CONSTI TUENT OF DETECTI ON

Benzo(b) f | uor ant hene 1/ 10
Benzo(g, h,i)peryl ene 1/ 10
Benzo( k) f | uor ant hene 1/ 10
Chrysene 2/ 23
Di benz(a, h) ant hracene 1/ 10
FI uor ant hene 5/ 24
I ndeno( 1, 2, 3- cd) pyrene 1/ 10
Phenant hr ene 71 24
Pyrene 6/ 24
QG her Conpounds (ng/kg):

Total Petrol eum 12/ 21

Hydr ocar bons ( TPH)

Sources: Dames & Moore, 1989.
LAW 1993
Engi neeri ng- Sci ence, 1993

BDL = Bel ow Detection Limt

MAXI MUM DETECTED
CONCENTRATI ON

1400
630
750

1000
120

2000
670

1400

1800

420

LOCATI ON COF

MAXI MUM DETECTI ON

NGA- SB- 8A
NGA- SB- 8A
NGA- SB- 8A
NGA- SB- 8A
NGA- SB- 8A
NGA- SB- 8A
NGA- SB- 8A
NGA- SB- 8A
NGA- SB- 8A

D\VB- 49

JH = Estimated quantitation possibly biased high based upon QC data
JL = Estimated quantitation possibly biased | ow based upon QC data
JB = Estimated quantitation possibly biased high or fal se positive based upon QC data

<I MG SRC 0395205D>

DEPTH CF

SAMPLE

PRPORPOFRPOOO



2.5.0.6 The prinmary constituents detected in the upper aquifer ground water at the NGA were
volatile and sem -volatile organics (Table 2-2). There does not appear to be a correlation

bet ween anal ytes detected in the soil and ground water at the NGA. The only anal yte detected
in both the NGA soil and Upper Aquifer is nethylene chloride, which was attributed to

| aboratory contam nati on of the soil sanples and did not exceed the concentrations in the
background soil sanples. 1In general, concentrations of constituents in the NGA ground water
were | ess than or equal to concentrations of the same constituents in the Area 50 ground-water
sanpl es, indicating that the potential source of contamnation is located within Area 50. N ne
compounds, including 1, 1-dichl oroet hane, chloroform 1, 2-dichl oroethane, toluene, carbon
tetrachl oride, 1,1-dichloroethene, vinyl chloride, bis(2-ethylhexyl)phthalate, and 2-chl oroethyl
vinyl ether, were detected at higher concentrations in the NGA ground water than in the Area

50 ground water. None of these constituents were present in the NGA soils at significant
concentrations. Therefore, the NGA soils do not appear to be contributing to ground-water
contam nation at this site.

2.5.0.7 The prinmary constituents detected in the |l ower aquifer were volatile organics
However, they were detected at considerably | ower concentrations than in the upper aquifer

2.5.0.8 Surface-water sanples were collected fromvarious |ocations of No-Nanme Creek.

Met hyl ene chl oride, toluene, and other volatiles were detected in low levels in some surface-
wat er sanpl es, but were not consistently detected in discrete sanpling events at the sane

| ocations. Sedinent sanples were collected fromthe unnamed creek during the R, and while
TPH was detected in all five sanples collected, volatile organics were not. Senmi-volatile
organics were not detected in any sanple collected. The nmaxi num TPH concentrati on detected

in any sedi nent sanple collected was 430 ng/kg. Sedinent/surface-water toxicity tests
conducted on sanples fromthe unnaned creek show no inpacts relative to the control station

on Kingsland Creek, with the exception of an inpact to d adoceran reproduction at an upstream
sanpl e conpared to the reference location. Since the unnaned creek apparently generates as

a function of both ground-water and surface-water discharge fromthe Cpen Storage Area, Area
50, and the NGA, contaminants in the creek cannot be directly attributed to soil contam nation
at the NGA. Furthernore, a benthic macroinvertebrate survey was al so perforned along the
unnaned creek, with results classifying the benthic popul ations as noderately inpacted. Since
bi odi versity was found to increase downstream the |ower |evels of benthic organisms noted
progressively upstreammay be a function of only "point of origin" versus possible

contami nation. The NGA, therefore, probably does not inpact the unnamed creek



TABLE 2-2

CONSTI TUENTS DETECTED | N NATI ONAL GUARD AREA UPPER AQUI FER

Def ense Cener al

CONSTI TUENT
Vol atil e Organics

Br onodi chl or onet hane
Carbon tetrachloride

Chl or obenzene

2- Chl oroet hyl vinyl ether
Chl orof orm

Di br onochl or onet hane

1,1 D chl or oet hene

1,1 D chl or oet hane

1, 2 Di chl or oet hane

1, 2 Dichl oroet hene

trans 1,2 D chl oroet hene
1, 2-Di chl or opr opene

Met hyl ene Chl ori de

Tet rachl or oet hene

Tol uene

1,1,1 Trichl oroet hane
1,1, 2 Trichl oroet hane
Trichl or oet hane

Vinyl Chloride

Sem - Vol atil e Organics

Bi s(2- et hyl hexyl ) pht hal at e

1, 2 Dichl orobenzene
1, 3 Di chl or obenzene
1,4 D chl orobenzene

Source: Danes & Moore, 1989

BDL = Bel ow Detection Limt

Supply Center,
Ri chrmond, Virginia

RANCE CF

DETECTED CONCENTRATI ONS

BOL -
BOL -
BOL -
BOL -
BOL -
BDOL -
BDOL -
BDOL -
BOL -
BOL -
BOL -
BOL -
BOL -
BDOL -
BDOL -
BDOL -
BOL -
BOL -
BOL -

BOL -
BOL -
BOL -

Zg/ kg

48
30
230
5
140
39
33
45
50
300
620
240
75
1, 100
9.4
23
14
5, 500
87

Qperable Unit 3

LOCATI ON OF
MAXI MUM DETECTI ON

AEHA- 31A
AEHA- 28A
AEHA- 28A
AEHA- 19A
AEHA- 24A
AEHA- 14A
AEHA- 18A
AEHA- 28A
AEHA- 19A
AEHA- 24A
AEHA- 28A
AEHA- 19A
AEHA- 14A
AEHA- 23A
AEHA- 21A
AEHA- 28A
AEHA- 28A
AEHA- 23A
AEHA- 23A

AEHA- 27A
AEHA- 20A
AEHA- 20A
AEHA- 14A



2.5.0.9 There are no pronul gated chem cal -specific applicable or relevant and appropriate
requirenents (ARARs) for constituents in soils. The Virginia Departnment of Environnent

Quality (DEQ has set an unofficial cleanup | evel of 100 ppmfor TPH at underground storage

tank cl osures when there is no evidence to suggest that a rel ease has occurred at a site. At UST
sites where a rel ease has occurred, the VDEQ all ows for a site-specific evaluation of potenti al
TPH exposure and migration. The 100 ppm TPH gui dance value is considered a "to be

consi dered" (TBC) requirenent, rather than an ARAR

2.6 SUMVARY COF SI TE RI SKS

2.6.0.1 The baseline risk assessnent provides the basis for taking action and indicates the
exposure pathways that need to be addressed by the renedial action. It serves as the baseline
indicating what risks could exist if no action were taken at the site. This section of the ROD
reports the results of the baseline risk assessnment conducted for this site.

2.6.0.2 A baseline risk assessnent has been conducted for the Area 50, CSA, and NGA as
docunented in the Rl Report and revised in the Remedial |nvestigation Report Addendum for

Area 50, Qpen Storage Area and National GQuard Area (R Addendunm). The objective of a

baseline risk assessment is to provide the framework for developing risk information necessary
to assist in the risk nanagenent deci si on-nmaki ng process at investigation sites. The baseline risk
assessnent eval uates the potential health inpact of the contam nants detected in soil, ground
wat er, surface water, and sedinents on the exposed and potentially exposed popul ations if no
action is taken to renedy conditions at the site. The R Addendum baseline ri sk assessnent
treats the nedia for Area 50, OSA, and NGA as one operable unit and does not separate the soi
results by site. This baseline risk assessnent summary fromthe R Addendum i ncl udes only

the results pertinent to the National Guard Source Area (i.e., contam nated soils).

2.6.0.3 Table 2-3 presents a summary of information relative to constituents of concern within
soils at the NGA. Note that the nunber of constituents of concern shown on Table 2-3 is

reduced fromthe total nunber of constituents encountered at the site. This reduction is done
to create a nore nanageable list of constituents, and is performed by considering the toxicity
and frequency of occurrence for each constituent. For each constituent, the range of reported

values is conpared to background, the EPA Region Ill screening concentration, and a site-
speci fic risk-based cl eanup | evel devel oped for the potential future residential use. The boxed
val ues on Tabl e 2-3 represent the chosen cleanup level, i.e., the concentration to which cl eanup

shoul d occur. This chosen cleanup level is either the | owest of the cal cul at ed noncarci nogenic
and carcinogenic risk-based soil cleanup |evels or the background concentration. The differences

between the EPA Region Il RBCs and the cal cul ated ri sk-based soil cleanup | evels can be
attributed to the inclusion of the dermal route of exposure in the risk-based soil cleanup |eve
calculations. In addition, as noted in the table, the RBCs are adjusted to represent a 0.1 hazard

i ndex, whereas the cal cul ated risk-based soil cleanup | evels represent a hazard index of 1. The
bol ded and italicized nunbers on Table 2-3 indicate constituents which exceed cl eanup |evels.

As may be seen, two netals (berylliumand manganese) and six sem -volatile constituents exceed
cleanup | evel s based on the potential future residential use. Table 2-4 provides additiona
information concerning the calculation of the risk-based soil action |evels.

2.6.0.4 A potential data limtation exists for surface soil at the NGA. The data collected at the
former sludge disposal area and the forner solvent degreasing area represents only a snal

portion of the site and potentially the worst case concentrations of constituents. However,
because these are the only surficial soil data available, they have been used to characterize
exposure for the entire NGA. The use of these data nay tend to overestinate the risk for this

area



PARAMETER

MVETALS (Total),
Al um num
Bari um
Beryllium
Copper
Lead
Manganese
Vanadi um

ny/ kg:

SEM
Benzo( a) ant hr acene
Benzo( a) pyr ene
Benzo(b) f | uor ant hene
Benzo(g, h,i)perlyene
Benzo( k) f | uor ant hene
Chrysene

Di benz(a, h) ant hracene
FI uor ant hene

I ndeno( 1, 2, 3- cd) pyrene
Phenant hr ene

Pyrene

VOLATI LES, ng/ kg:
Met hyl ene Chl ori de

OTHERS, g/ kg:

Pet r ol eum Hydr ocarbons (D esel)

I ndi cates the Chosen Soi l
noncar ci nogeni ¢ and carci nogeni c Ri sk -
Italic nunbers indicate an exceedance of the Region III
Bol ded nunbers indicate an exceedance of the Chosen Soil
Bol ded and Italic nunbers indicate an exceedance of both the Region |11

- VOLATILES, ny/kg

Action Level, i.e.,

FREQUENCY
oF

DETECTI ON ( a)

10/ 10
10/ 10

5/ 10
10/ 10
10/ 10
10/ 10

9/ 10

3/19
1/ 19
1/19
1/19
1/ 19
2/ 19
1/19
4/ 19
1/ 19
5/ 19
5/ 19

6/ 19

2/9

Based Soil

bori ngs,

Ri sk- Based Concentration Tabl e,

as appropriate).

(a) MNunber of sanples in which chemical
(b) Maxi mum val ues from shal | owest soil
(duplicate or SB-3 (0.5-2.5 ft.)).
(c) EPA Region III
represent a 0.1 hazard i ndex,
(d) OSVER Directive #9355. 4-02,

JH Esti mat ed val ue:

JL Estimated val ue:

possi bl y bi ased high

possi bly biased | ow

Interim CQui dance on Establishing Soil

TABLE 2-3

CONSTI TUENTS OF CONCERN DETECTED | N SURFACE AND SUBSURFACE SO LS

Quard Area

REGON Il R SK-

BASED SCREEN NG

Resi denti al End- Use
Def ense General Supply Center, National
Ri chrmond, Virginia
RANCGE OF MAXI MUM
REPORTED BACKGROUND
VALUES CONCENTRATI ON ( b)
7,500 - 20,000 11, 400
10 - 74 22
0.35 - 1.1 0.51
3.1 JL - 28 JL 21.9
16 JL - 120 JL 57
24 - 120 66
23 - 83 44
0.11 JH - 0.99
0.99
1.4
0.63
0.75
0.19 - 1
0.12
0.19 - 2
0. 67
0.076 - 1.4
0.17 - 1.8
0.014 - 0.019
35 - 140

Action Level, i.e

First Quarter,

the concentration to which clean up should occur.
Action Levels or the Background Concentrati on.
Ri sk- Based Screeni ng Concentrations.

, either the cal cul ated R sk-Based Soi l
Ri sk- Based Screening Concentration and the Chosen Soi l

January 7, 1994.

was positively detected/the nunber of sanples avail abl e.
Danmes and More sanpl e DMV 10A-3 (10 ft.),

Val ues are for

Thi s chosen soil

resi denti al

Lead O eanup Levels at Superfund Sites,

action |evel

Action Level

Engi neering Sci ence sanples - SB-1 (0.5-2.5 ft.),

soil.

USEPA O fice of Solid Waste and Emergency Response,

CONCENTRATI ON (c)
Resi dential Soil

23, 000
550
0.15
290

500 (d)

39
55

0. 88
0. 088
0. 88

8.8
88
0. 088
310
0. 88

230

85

Rl SK- BASED
SO L ACTION
LEVEL
Resi denti al

151, 000
1, 590
0. 107
2,770
45.2

364

0. 0425
0. 00428
0. 0425
0. 425
4.25
0. 00425
120
0. 00425

89.9

is either the | owest of the cal cul ated

or the Maxi mum Background Concentrati on.

Action Level.

SB-3 (0.5-2.5 ft.),

SB- DUP

(R sk-Based Screening Concentrations adjusted to

1989.



TABLE 2-4
RISK - BASED SO L ACTION LEVELS - ON - SITE RESI DENT
NATI ONAL GUARD AREA
Def ense General Supply Caser, Operable Unit 3
Ri chnond, Virginia
Pat hway- Speci fic Soil Action Levels
Conbi ned Soil Action Levels (a)

Exposure Maxi mum Reference Dose (a) Cancer Sl ope Factor (*) Adult Noncare, Action Level (ng/kg) Child Noncare, Action Level (ng/kg) Carcin. Action Level (ng/kg) (Al Pat hways) ng/kg
Poi nt Conc. Cond. (rg/ kg/ day) (mg/ kg/ day) -1 (I'ndividual Chem Risk = 1.0) (I'ndividual Chem Risk = 1.0)
(I'ndividual Chem Risk = 1x10-8) Adul t Child
Chemi cal (mg/ kg) (mg/ kg) O al Dermal (d) Inhal ation(c) Oral Der mal (d) I nhal ation(c) WOE | ngest I nhal . Der mal | ngest I nhal . Der mal | ngest . I nhal .
Der mal Noncar e. Noncar e. Carcin.
Met al s:
Al umi num 1. 61E+04 2. 00E+04 2.90E+00 1.45E-01 ND ND ND ND 2. 12E+06 - - 2. 05E+06 2. 27E+05 - - 4. 52E+05 - - -
- - - 1. 03E+06 1.51E+05 - -
Bari um 6. 39E+01 7.40E+01 7.00E-02 3.50E-03 1.43E-04 ND ND ND 5. 11E+04 1.32E+04 4. 89E+04 5. 47E+03 2. 83E+03 1. 09E+04 - - - - - -
8. 65E+05 1. 59E+05 - -
Beryl lium 6.42E-01 1.10E+00 5.00E-03 2.50E-04 ND 4. 30E+00 8. 60E+01 8. 40E+00 B2 3. 65E+03 - - 3. 49E+03 3. 91E+02 - - 7. 79E+02 1.49E-01 2. 57E+01 3. 79E-01
1. 78E+03 2. 60E+02 1.07E-01
Copper 2.02E+01 2.80E+01 3.71E-02 2.08E-02 ND ND ND ND 2. 71E+04 - - 2. 91E+05 2. 90E+03 - - 6. 48E+04 - - - - - -
2. 48E+04 2. 77E+03 - -
Lead 7.03E+00 1.20E+02 ND ND ND ND ND ND B2 - - - - - - - - - - - - - -
Manganese 1.10E+02 1.20E+02 5.00E-03 2.00E-04 1.43E-05 ND ND ND D 3. 65E+05 1. 32E+05 2. 79E+02 3. 91E+02 2. 63E+02 6. 23E+01 - - - -
- - 2. 17E+02 4. 52E+01 - -
Vanadi um 6. 60E+01 8.30E+01 7.00E-03 3.50E-04 ND ND ND ND 5. 11E+03 - - 4. 19E+03 5. 47E+02 - - 1. 09E+03 - - - - - -
2. 50E+03 3. 64E+02 - -
Semi - Vol atil es:
Benzo(a) ant hracene 1.25E-01 9.90E-01 ND ND ND 7.30E-01 7.30E-01 6. 10E- 01 B2 - - - - - - - - - - - - 8. 78E-01 3. 53E+02
4. 46E- 02 - - - - 4. 25E-02
Benzo(a) pyrene 2.94E-01 9.90E-01 ND ND ND 7.30E+00 7. 30E+00 6. 10E+00 B2 - - - - - - - - - - - -
8. 78E- 02 3.53E+01 4.46E-03 - - - - 4. 25E-03
Benzo(b) fl uorant hene 2.62E-01 1.40E+00 ND ND ND 7.30E+01 7.30E-01 6. 10E-01 B2 - - - - - - - - - - - - 8. 78E-01
3.53E+02 4. 46E-02 - - - - 4. 25E-02
Benzo(g, h,i)peryl ene 2.19E-01 6.30E-01 ND ND ND ND ND ND - - - - - - - - - - - - - -
Benzo(k) fl uorant hene 2.39E-01 7.50E-01 ND ND ND 7.30E-02 7.30E-02 6. 10E- 02 - - - - - - - - - - - -
8. 78E+00 3.53E+03 4. 46E-01 - - - - 4.25E-01
Chrysene 1. 35E-01 1. 00E+00 ND ND ND 7.30E-03 7.30E-03 6. 10E- 03 B2 - - - - - - - - - - - -
8. 78E+01 3.53E+04 4. 46E+00 - - - - 4. 25E+00
Di benz(a, h) ant hracene 1.20E-01 1.20E-01 ND ND ND 7.30E+00 7. 30E+00 6. 10E+00 - - - - - - - - - - - - 8. 78E- 02
3.53E+01 4. 46E-03 - - - - 4. 25E- 03
Fl uor ant hene 2.39E-01 2.00E-01 4.00E-02 4.00E-02 ND ND ND ND 2. 92E+04 - - 5. 59E+02 3. 13E+03 - - 1. 25E+02
- - - - - - 5. 48E+02 1. 20E+02 - -
I ndeno( 1, 2, 3-cd) pyrene 2.48E-01 6.70E-01 ND ND ND 7.30E-01 7.30E-01 6. 10E- 01 B2 - - - - - - - - - - - - - - - -
- - - - - - 4. 25E- 02
Phenant hr ene 2.18E-01 1.40E+00 ND ND ND ND ND ND D - - - - - - - - - - - -
8. 78E-01 3.53E+02 4. 46e-02 - - - - - -
Pyrene 2.71E-01 1.80E+00 3.00E-02 3.00E.02 ND ND ND 2. 19E+04 - - 4. 19E+02 2. 34E+03 - - 9. 35E+01 - -
- - - - 4. 11E+02 8. 99E+01 - -
Vol atil es:
Met hyl ene Chlori de 1.20E-02 1.90E-02 6.00E-02 6.00E-02 8.57E-01 7.50E-05 7.50E-03 1.65E-03 B2 4. 38E+04 7. 94E+07 8. 39E+02 4. 69E+03 1. 70E+07 1. 87E+02 8. 55E+01 1.31E+05 4. 34E+00
8. 22E+02 1. 80E+02 4. 13E+00
O her:
Petrol eum Hydr ocar bons (Diese 1. 40E+02 1. 40E+02 ND ND ND ND ND ND - - - - - - - - - - - - -
(a) Source for RfDs and CSFs: USEPA's IRI'S, 1994, and HEAST, 1993 PATHWAY - SPECI FI C | NTAKES:
(b) Dernal RfD = Oral RfD* Percentage Absorbed I ngestion of Incarcinogen: 1.37E-06 day -1 (Adul t)
(c) Inhalation "RfD" represents inhaled dose corresponding to RfC where "RfD = (Rf C*20 nB/day)/ 70kg. 1.28E-05 day -1 (Child)
(d) Dermal CSF = Oral Slope Factor/Percentage Absorbed Carci nogen: 1.56E-06 day -1
(e) Combined Soil Action Level (Carcinogens) = 1E-06/[(Intake Factor(ing) * CSF(oral)) + (Intake Factor(inh) * CSF(inh)) + (Intake Factor(der) * CSF(der))]
Conbi ned Soil Action Level (Noncarcinogens) = 1/[(Intake Factor(ing)/RfD(oral)) + (Intake Factor(inh)/ RfD(inh)) + (Intake Factor(der)/ RfD(der))] I nhal ation of Incarcinogen: 1.08E-08 day -1 (Adul t)
5.05E-08 day -1
(Child)
- - Soil Action Levels could not be calculated for the pathway or chemi cal due to a lack of toxicity information or toxicity values. Carci nogen: 4.64E-09 day -1
ND - Not determ ned; data not avail able
WOE - Weight of Evidence; USEPA carcinogen classification according to the weight of evidence from epideneol ogi c and ani mal studies. Dermal Contact with Soils Manganese Al Oher
Met al s Al'l O her Conpounds
Noncar ci nogen: 7.16E-07
(Adul t) 7.16E-08 day -1 (Adult) 7.16E-05 day -1 (Adult)
3. 21E- 06 (Child) 3.21E-07 day -1 (Child) 3.21E-04 day -1 (Child)
Car ci nogen: 3.07E-07

3.07E-08 day -1 3.07E-05 day -1



2.6.0.5 A conplete exposure pathway consists of a source, a release mechanism an

environnental transport route |eading to an exposure point, a receptor, and an exposure route
There are four potential exposure pathways at the site. There are exposure to soils (including
airborne particul ates), surface water, sedinents, and ground water under present site conditions
or under anticipated future site use.

2.6.0.6 Under the current conditions, which are light industrial basew de, and vehicle

nmai nt enance for the NGA area, the nost |likely exposure to soil at the site is for on-site workers
and residents. Potential exposure routes are through dermal contact with contam nated soils,
incidental ingestion of soils through hand to mouth contact, and inhal ati on of contam nated dust
particles. Based on current site use, on-site workers, utility workers, construction workers, and
possi bl e future-use residents are the receptors nost likely engaging in activities which have the
potential to |lead to exposure to soils

2.6.0.7 Potential sources of contami nation also include the stream sedi nents and surface water
in No-Nane creek, on and off the NGA site. No-Name Creek is a snall intermttent stream

and use of the surface water as potable water is not expected. However, given the proximty

of the creek to off-site resident housing and unlimted access to the creek, public wading by
children and adults is a plausible scenario for residential exposure to No-Name Creek sediments
and/ or surface water. Future land use in the areas adjacent to the base is expected to renain
resi denti al

2.6.0.8 On-site exposure to ground water beneath the NGA site is not expected. There are
currently no drinking water supplies on the DGSC facility utilizing ground water. Drinking
water for DGSC is received through the county water supply. Of-site residents have the
potential to conme into contact with contaninated ground water through the use of private wells
for drinking water and ot her uses (bathing, irrigation of gardens, etc.). However, ground water
issues will be addressed in QU6/ON. |In general, the future land use is expected to remain
unchanged fromits present use

2.6.0.9 A transfer of property, owned by DGSC, nust be in accordance with section 120 (h)

of CERCLA, 42 USC 89620 (h) and any regul ations pursuant to Section 120 (h) and Section 40

of Code of Federal Regulations (CFR) Part 373. These regulations require the name, date, and
quantity (concentration) of any hazardous wastes that have been stored one year or nore,

rel eased, or disposed of on the site be identified and reported prior to any property transfers
Therefore, potential future exposure related to residential use would be eval uated and

at the time of such property transfer. DGSC currently has no plans to sell the subject property.
However, although no future residential exposure is thought likely to occur, future residentia
exposure is considered in the baseline risk assessnent, and in the subsequent cal cul ation of soil
cleanup levels used in this ROD.

2.6.0.10 DGSC has certain precautions in place to prevent exposure to contam nated subsurface
soil. Any nilitary construction projects that take place on the facility require a prelimnary
assessnent screening (PEAS) to be perforned by facility environmental staff prior to any

intrusive activities at a site. The original plan to characterize all DLA sites and prepare a
detail ed map of each category, as outlined in the DLA-WPolicy Menorandum dat ed Decenber

27, 1989, has not been inplemented. However, the current procedure of conducting a PEAS

and ot her procedures discussed in the DLA-WPolicy Menorandum such as a review of aeria

phot ographs, soil gas analysis and soil borings, and precautionary instructions to the construction
contractor to contact the facility environnental and safety group in the event of unusua

situations during construction, would serve to protect human health during construction activities.

2.6.0.11 The toxicity assessment is an integral part of the risk evaluation process. Quantitative
ref erence val ues describing the toxicity of the constituents of concern are evaluated. Toxicity
val ues such as the Reference Dose (RfFD) and the Carcinogen Slope Factor (CSF) are based

primarily on human and ani mal studies wth supportive evidence from phar nacoki netics,

nut ageni city, and chem cal structure studies.

2.6.0.12 Slope factors (SFs) have been devel oped by EPA' s Carci nogeni ¢ Assessnment G oup

for estimating excess lifetine cancer risk associated with exposure to potentially carcinogenic
contami nant (s) of concern. SFs, which are expressed in units of ng/kg-day-1, are nmultiplied by
the estimated intake of a potential carcinogen, in ng/kg-day, to provide an upper-bound estinmate
of the excess lifetinme cancer risk associated with exposure at that intake |level. The term "upper
bound" reflects the conservative estinate of the risk calculated fromthe SF. Use of this
approach nmakes underestinmation of the actual cancer risk highly unlikely. Slope factors are



derived fromthe results of human epi dem ol ogi cal studies or chronic aninal bioassays to which
ani mal -t o- human extrapol ati on and uncertainty factors have been applied (e.g., to account for
the use of aninmal data to predict effects on humans).

2.6.0.13 Reference doses (RfDs) have been devel oped by the EPA for indicating the potentia

for adverse health effects fromexposure to contam nant(s) of concern exhibiting noncarcinogenic
effects. RfDs, which are expressed in units of ng/kg-day, are estimated of lifetine daily
exposure levels for humans, including sensitive individuals. Estinated intakes of contam nant(s)
of concern fromenvironnental nedia (e.g., the ambunt of a contami nant(s) of concern ingested
from contam nat ed-drinking water) can be conpared to the RfD. RfDs are derived from human

epi demi ol ogi cal studies or aninmal studies to which uncertainty factors have been applied (e.qg.

to account for the use of animal data to predict effects on hunmans).

2.6.0.14 R sks frompotential carcinogens are estimated as probabilities of cancer as a result

of exposure to chemcals fromthe site. The risks fromeach pathway (dernal contact, inhalation
and ingestion) can be summed to find the conbined risk for the receptor. The conbined risk

of the constituents of concern in soil for the on-site utility worker was estinmated to be 5 x 10-6
which is within the USEPA's Target R sk Range of 1 x 10-4 to 1 x 10-6. The conbined risk for

the future on-site residential exposure to soil was estimated to be 1 X 10-4, which is at the high
end of the Target Ri sk Range. Additional information on the calculation of risk for the
residential population is summarized on Tabl e 2-5.

2.6.0.15 Noncarcinogenic effects are characterized by conparing the estimated chem cal intakes

to the appropriate reference dose (RfFD) value. The ratio of the chronic RfDto the chronic daily
intake for a specific chemcal is terned the hazard quotient. The sumof the individual chenica
hazard quotients is the hazard index for that pathway. A hazard quotient or index greater than

one indicates that the threshold for response for that chem cal or pathway has been exceeded.

The total conbined hazard index for the soil pathways (dermal contact, inhalation and incidenta
ingestion) for the on-site utility worker was estimated to be 0.02. The total conbined soi

pathway risks for the future on-site residential adult and child exposures to soil were 0.5 and 2.5
respectively. The hazard index for the on-site residential child is the only hazard i ndex that
exceeds the USEPA' s threshold val ue of one.

2.6.0.16 Estinated risks for each potentially exposed receptor group are sumarized in Table

2-6. As may be seen, the potential use of the site by future residents represents the highest risk
with the noncarcinogenic risk exceeding its target range and the carcinogenic risk being at the
unaccept abl e end of the target range. Noncarcinogenic risks were not exceeded for any of the

ot her receptor groups. Carcinogenic risks were within the target range for on-site workers and
utility workers. However, it should be noted that conservative assunptions are made in the

cal cul ation of risks which may lead to an overestimation of actual risk. For exanple, the on-site
wor ker scenari o does not take into account the presence of an asphalt or concrete cover over the
site which would mninmize the potential hunan exposure to soils, and therefore, reduce the
potential risk. Benzo(a)pyrene is the main contributor to potential risk to on-site workers at the
NGA. However, benzo(a)pyrene was detected in only one of 19 sanples, the sanple being

taken froma currently unused area. The risk assessnent makes the conservative assunption that
benzo(a)pyrene is present at simlar concentrations across the whole site, which will overstate

the risk due to this chemcal. Due to these conservative assunptions, risks to on-site and utility
wor kers are consi dered borderline at the NGA



TABLE 2-5

ADDI TI ONAL | NFORVATI ON ON

CALCULATI ON OF RI SK FOR THE RESI DENTI AL PCPULATI ON

(Potential Future Use)
Def ense General Supply Center,
Ri chnmond, Virginia

CARCI NOGENI C RI SK

On-Site Residential Adult:

Inci dental ingestion of soils

I nhal ati on of fugitive dust
Dermal contact with soils

Total risk for on-site residential
NON- CARCI NOGENI C RI SK

On-Site Residential Adult:
I ncidental ingestion of soils
I nhal ati on of fugitive dust
Dermal contact with soils
Total risk for on-site residential
On-Site Residential Child
Inci dental ingestion of soils
I nhal ati on of fugitive dust

Dermal contact with soils

Total risk for on-site residential

adult (NG&A):

adult (NGA):

child (NGA):

Qperable Unit 3

ESTI MATED EXCESS CANCER RI SK

1E- 05
4E- 08
1E-04
1E- 04

ESTI MATED HAZARD | NDEX

0.05
0. 02
0.4

0.5

.1
1.9

2.5



Def ense Cener al

POTENTI AL RECEPTORS
On-site workers
Uility workers
Constructi on workers
Resi dents (potenti al
Target risk range

* Child exposure

TABLE 2-6

SUMVARY OF ESTI MATED RI SK

Supply Center,

Ri chrmond, Virginia

future use)

ESTI MATED
CARCI NOGENI C RI SK

4 x 10-5

5 x 10-6

8 x 10-7

1 x 10-4

1 x 10-4 to

Operable Unit 3

ESTI MATED
NONCARCI NOGENI C RI SK

0.18

0.02

0.27

2. 5%

1 x 10-6 1.0



2.6.0.17 Ecological risks posed by the site to the environment were considered very slight

during the RI. This was nainly because of the |low | evels of contam nants present. The prinary
exposure pathway whi ch was considered in the environnental pathway was surface run-off to

the streamnear the site. However, surface-water and sedinent toxicity testing in the adjacent

No- Name Creek did not indicate inpact to the stream and the benthic macroi nvertebrates al so
indicated no significant inpact to species diversity or abundance. Al so, in assessing the
environnental transport routes present at the site, no critical habitats or endangered species were
identified that would be affected. Considering the linmted inpact to the creek and the limted
contam nation at the site, it is difficult to conclude that the site poses any ecol ogi cal risk.

2.6.0.18 Actual or threatened rel eases of hazardous substances fromthe site, if not addressed
by inplementing the response action selected in this ROD, may present an inm nent and
substantial endangerment to public health, welfare, or the environment.

2.7 DESCRI PTI ON OF ALTERNATI VES

2.7.0.1 CERCLA requires that each selected site remedy be protective of human health and the
environnent, conply with ARARs, utilize pernmanent solutions and alternative treatnent

t echnol ogi es or resource recovery technol ogies to the maxi mum extent practicable, and be cost
effective. ARARs identified for QU3 are shown in Table 2-7.

2.7.0.2 During the Focused Feasibility studies (Focused Feasibility Study Report for QU3 -
Nati onal Quard Source Area, Law Environnental, Septenber 1994) for the NGA site, seven
remedial action alternatives were initially identified. Through screening, four out of seven
remedi al action alternatives were selected for detailed analysis. These four alternatives are
described in the foll owi ng paragraphs. For easy reference, the same nunbers used in the FS
report are assigned to these alternatives. The four alternatives are as follows:

Alternative 1 (No Action)

Alternative 2 (Institutional Control)
Alternative 4 (Ex-Situ Biorenediation)
Alternative 5 (Excavation, Of-Site D sposal)



TABLE 2-7
APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)
AND TO BE CONSI DERED (TBCs) REQUI REMENTS
NATI ONAL GUARD SOURCE AREA
OPERABLE UNIT 3

TYPE OF ARAR ARARSs TBCs
Chemi cal - Specific None identified USEPA Region |1l Risk-Based Screeni ng Concentrations
Ri sk-based Action Levels for Constituents in Soil
Locati on- Specific Endanger ed Speci es Act of 1973 Protection of Wtlands
(16 USC 1531-1544) (Executive Order 11990)

VA Endangered Speci es Act
(Code of VA 8§29.1-563 et. seq.)

Fish and WIldlife Coordination Act Requiremnents
(33 CFR 320-330; 40 CFR 6.302)

VA Wt | ands Act Requirenents
(Code of VA Title 62.1, Chapter 2.1)

VA Wt | ands Regul ati ons
(VR 450- 01- 00510)

Virginia State Water Control Law
(Code of VA 62.1-44.2 et. seq.)

Virginia State Water Control Board Regulations entitled "Water Quality
St andar ds" (VR 680- 21- 00)

VA Standards for Surface Water
(VR 680-21-01. 14)

St ormnat er Di scharge Requirenments National Pollutant Discharge
El i mi nation System (CWA 40 CFR 122)

Virginia Pollutant Discharge Elimnation System (VPDES) and Virginia
Pol | uti on Abaterment (VPA) Permit Program (VR 680-14-01)

VA Water Protection Permt Regul ations
(VR 680- 15-02)

VA St ormaat er Managenent Regul ations
(VR 215-02- 00)

VA Stor mnat er Managenent Act
(Code of VA 8§10.1-603.1 et. seq.)

Fl oodpl ai n Managenent
(Executive Order 11988)



TABLE 2-7
POTENTI AL APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( ARARS)
AND TO BE CONS| DERED ( TBCs) REQUI REMENTS
NATI ONAL GUARD SOURCE AREA
OPERABLE UNIT 3
TYPE OF ARAR ARARSs TBCs

Chesapeake Bay Preservation Act
(Code of VA 810.1-200 et. seq.)

Chesapeake Bay Preservation Area Designati on and Managenent
Regul ati ons (CBPA Regul ations) (VP, 173-(2-01)

Acti on- Specific
No Action None identified None identified
General Requirenents (all actions) Hazar dous Waste Qperations and Enmergency Response None identified
(CSHA 29 CFR 1910.120)

Qccupational Safety and Health Standards for Air Contam nants
(29 CFR 1910. 1000)

Recor dkeepi ng and Reporting Requirenents
(OSHA 29 CFR 1904)

National Anbient Air Quality Standards (NAAQs)
(CAA 40 CFR Part 50)

Institutional Controls None identified RCRA- O osure Requirenents
(40 CFR 264 Subpart ©§

Cl osure and Post-d osure Requirenents
(VHWWR §10. 6)

Cont ai nnent / Cappi ng RCRA- d osure Requirenents None identified
(40 CFR 264 Subpart Q

Cl osure and Post-d osure Requirenents
(VHWR § 10. 6)

VA Regul ations for the Control and Abatenent of Air Pollution
(VR 120-01-01; VR Rules 4-2, 4-3, 5-3)

In-Situ Biorenediation RCRA-Organic Air Emi ssions Standards for Process Vents ACA H Threshol d Linit Values (TLVs)
(40 CFR 264- Subpart AA)
OSHA Perm ssi bl e Exposure Limts (PELS)



TABLE 2-7
POTENTI AL APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( ARARS)
AND TO BE CONS| DERED ( TBCs) REQUI REMENTS
NATI ONAL GUARD SCURCE AREA
OPERABLE UNIT 3
TYPE OF ARAR ARARSs

Action-Specific (Cont.)

Excavation and Of-Site D sposal VA Solid Waste Managenent Regul ati ons
(CGeneral Requirenents applicable (VR 672-20-10)
to all identified process options)

VA Hazar dous Waste Managenent Regul ati ons
(VR 672-10-1)

St andards Applicable to Generators of Hazardous Waste
(40 CFR 262)

St andards Applicable to Transporters of Hazardous Waste
(40 CFR 263)

Standards for Oamners and Operati on of Hazardous Waste Treat nment,
Storage, and D sposal Facilities (RCRA 40 CFR 264)

RCRA Land Disposal Restrictions
(40 CFR 268)

RCRA O osure and Post-d osure
(40 CFR 264)

d osure and Post-d osure
(VHWR 810. 6)

DOT Rul es for Transportati on of Hazardous Materials
(49 CFR 107)

RCRA Mani festing, Recordkeeping, and Reporting Requirenents
(40 CFR 264)

RCRA Standards for ldentification and Listing of Hazardous Vaste
(40 CFR 261)

VA Regul ations for the Control and Abatenent of Air Pollution
(VR 120-01-01; VR Rules 4-2, 4-3, 5-3)

Deposi tion of Excavated Soils
(40 CFR 267 Subpart Q)

TBCs

ACA H Threshol d Lint Values (TLVs)

OSHA Perm ssi bl e Exposure Limts (PELS)



TYPE OF ARAR
Action-Specific (Cont.)

Excavation and Of-Site D sposal

I nci neration/ Thermal Treat nent

Ex-Situ Soil Washing

Ex-Situ Biorenedi ati on

Ex-Situ Solidification

TABLE 2-7

POTENTI AL APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( ARARS)
AND TO BE CONSI DERED ( TBCs) REQUI REMENTS
NATI ONAL GUARD SOURCE AREA
CPERABLE UNIT 3

ARARSs

VA Erosion and Sedi ment Control Regul ations
(VR 625-02-0)

Rel eases from Solid Waste Managenent Units
(40 CFR 268)

National Anbient Air Quality Standards (NAAQs)
(CAA 40 CFR Part 50)

RCRA | nci nerator Regul ati ons
(40 CFR 264)

Qccupational Safety and Health Standards for Air Contam nants
(29 CFR 268)

RCRA Standards for Identification and Listing of Hazardous Waste
(40 CFR 261)

CGeneral Pre-treatment Regul ations for Existing and New Sources
of Pollution for Publicly Owmed Treatment Works (POTW
(40 CFR Parts 401 and 403)

Nati onal Em ssion Standards for Hazardous Air Pollutants (NESHAP) (40
CFR 61)

RCRA-Organic Air Emission Standards for Process Vents
(40 CFR 264 Subpart G

Nati onal Em ssion Standards for Hazardous Air Pollutants (NESHAP) (40
CFR 61)

RCRA-Organic Air Em ssion Standards for Process Vents
(40 CFR 264 Subpart Q

TBCs

None identified

None identified

None identified

None identified



2.7.1 Alternative 1 - No Action

2.7.1.1 The cost estimate for Alternative 1 is as foll ows:

Capi tal Cost: $0
Annual O & M Cost: $0
Present Worth Cost: $0
Months to | nplenent: N A

2.7.1.2 The Superfund programrequires that the "No Action" alternative be evaluated at every
site to establish a baseline for compari son of other devel oped remedial alternatives. Under the
No Action alternative, the | ead agency woul d take no further action at the site to prevent
exposure to the soil contamination or to treat the soil to protect the ground water.

2.7.1.3 No chenical -specific ARARs were identified for this site. The No Action alternative
does not address TBC risk-based cl eanup |l evels. Location-specific potential ARARs are likely
to be met, since it was concluded in the Rl that unnmitigated inpacts to No-Name Oreek woul d
be m ni mal because the NGA source soils have not been identified as a significant source of
ground-wat er or surface-water contami nation. No action-specific ARARs or TBCs apply, since
no action is taken under this alternative.

2.7.2 Aternative 2 - Institutional Controls

2.7.2.1 The cost estinmate for Alternative 2 is as foll ows:

Capital Cost: $16, 500
Annual O & M Cost: $0
Present Wrth Cost: $16, 500
Months to | nplenent: 2to6

2.7.2.2 This alternative includes access restrictions, property transfer restrictions, and
preconstructi on assessment procedure to prevent current and future human exposure to

contanm nated nedia at the site. No neasures are taken which address or constitute remedi ation
of the site.

2.7.2.3 Access Restrictions: This consists of fencing and active security measures. Since the
DGSC is a secure federal facility, site access is already restricted, and the NGA site is fenced.
No additional fences or signs are required.

2.7.2.4 Deed Restrictions: Admnistrative and | egal nechanisns are in place which will limt
future devel opment at the site. The transfer of the property known as the Defense Ceneral
Supply Center would be in accordance with Section 120(h) of CERCLA, 42 U. S.C. 8§9620(h),

and any regul ations pronul gated thereunder (See 40 CFR 373).

2.7.2.5 Preconstruction Assessments: Al though current risk evaluation indicates no excessive
risk for construction workers at the NGA site, nmintenance and construction activities within the
physi cal boundaries of the National Guard Area woul d be controlled through inplenmentation of
existing policies to insure that workers and the public are adequately protected during site
activities. For mlitary construction projects, a prelimnary environmental site assessnent
screening (PEAS) woul d be performed in accordance with current clearance procedures and
potentially other guidance provided in the DLA-WPolicy Menorandum dated 27 Decenber

1989, and woul d be conpleted prior to project design within the NGA. For routine mai ntenance
or utility operations requiring excavation or trenching, DGSC s naintenance regul ation

(DGSCR) 4150.1 woul d be nodified to require an environnental reviewin Section Il which

is a statenment of policy.

2.7.2.6 No chenical -specific potential ARARs have been identified for the NGA soils. Soil
cl eanup | evel s derived from TBCs woul d not be met. However, contact wi th contaninated soil
nmedi a coul d be prevented. Location-specific ARARs are likely to be attained, since it was
concluded in the R baseline risk assessment that unnitigated inpacts to No-Nanme Creek woul d
be m nimal since the NGA source soils have not been identified as a source of ground-water or
surface-water contam nation. No action-specific ARARS have been identified. Long-term
ground-water nonitoring is addressed in OQJU6, Open Storage Areal/ Area 50/ NGA Ground Water.



2.7.3 Aternative 4 - Ex-Situ Biorenedi ati on

2.7.3.1 The cost estimate for Alternative 4 is as foll ows:

Capi tal Cost: $179, 000

Annual O & M Cost: $0

Preset Worth Cost: $179, 000

Months to | npl ement: 3to6
2.7.3.2 This alternative involves excavati on and bi ol ogi cal treatment of the soil. The
contanmi nated soil at the site will be renoved and treated on aboveground, |ined beds on site.

Necessary nutrients will be added to soil prior to placing the soil on the lined beds. Oganic
contaminants in the soil will be effectively biodegraded under this alternative.

2.7.3.3 Site Preparation/Mbilization: The site would need to be segregated into zones and
staging areas prior to nobilization for construction. Staging areas for equi pnent storage, an
office trailer, and operations will be determined prior to construction. The general work area,
i ncl udi ng staging areas, would be fenced to prevent uncontrolled access. Site preparation
includes the renoval of the existing concrete pavenent over the contam nated area.

2.7.3.4 Nutrient Addition and Irrigation System Qperation: The contami nated soils are placed
in the treatment bed. Low levels of nutrients (nitrogen and phosphorous), and possibly
surfactants or wetting agents could be added. Acclinmated mcrobes may al so be added initially
during startup. The desired range of soil noisture will be maintained for treatnent. |ncreased
oxygen delivery may be obtained by periodically mxing the soil during treatnent.

2.7.3.5 Replacenment and Site Restoration: The treated soil would be sanpled for residual
contami nant concentrations and replaced into the excavation. A base course and new concrete
pavenent woul d be constructed to match the existing surface prior to treatnent. After
remedi ation, |ong-term ground-water nonitoring would be perforned under OU6.

2.7.3.6 No chenical-specific potential ARARs have been identified. deanup |evels derived
from T TBCs can be nmet by this alternative. Location-specific ARARs can be nmet by controlling
site disturbance during the work. Potential action-specific ARARS or TBCs, as identified in
Table 2-7 for this alternative, would be net.

2.7. 4 Alternative 5 - Excavation, Of-Site D sposal

2.7.4.1 The cost estinmate for Alternative 5 is as follows:

Capital Cost: $267, 000
Annual O & M Cost: $0
Present Worth Cost: $267, 000
Months to | npl ement: 3to6
2.7.4.2 Site Preparation/Mbilization: The site will need to be segregated into zones and

staging areas prior to nobilization for construction. Staging areas for equi pnent storage, an
office trailer, and truck traffic will be determned prior to construction. The general work area,
including staging areas, will be fenced to delineate boundaries and prevent uncontrolled access.
Site preparation includes the renmoval of the existing concrete pavenent over the contani nated
area.

2.7.4.3 Excavation: Excavation will be acconplished using either a front-end | oader or a
backhoe. Soil will be renoved to a depth (nmaxi mumestinmated to be 6 feet) at which additional
testing indicates soil cleanup |evels are no | onger exceeded. Excavated soil would be placed in
trucks and transported to a pernmitted landfill facility. The volune of contam nated soils to be
excavated is estimated to be 1340 cubi c yards.

2.7.4.4 Additional Testing: During renediation, further exam nation and testing of the
underlying soils would be required. The testing would allow confirmation that renediation goal s
have been attai ned.

2.7.4.5 Replacenent and Site Restoration: After the contami nated soil has been renoved, clean
fill would be placed into the excavati ons, and the concrete pavenent woul d be replaced. No
special security or site restrictions will need to be constructed or enforced. However, a five-



year review of the NGA source soils is required under the current CERCLA requirenents.
After renediation, |ong-termground-water nmonitoring would still be required because the
ground water at the NGA is contam nated. This nmonitoring would be perforned under OU6.

2.7.4.6 No chenical -specific potential ARARs have been identified for soils. By renoving
contam nated soils, this alternative is capable of neeting soil cleanup | evels established from
TBCs. Excavated soil will be stored, tested, and disposed of in accordance with RCRA
requirenents. RCRA ARARs will be stored only if excavated soils are defined to be

"characteristic" hazardous waste. No "listed" RCRA hazardous wastes are present in the NGA
area. Excavated soils will be tested for the characteristic of toxicity pursuant to 40 CFR §
261.24. If the soil exhibits the characteristic of toxicity, it will be nmanaged in accordance with

applicable or relevant and appropriate provisions of 40 CFR Parts 261-266, and 268. These
provi sions provide requirenents for storage, transport and di sposal of RCRA hazardous wastes.
For exanple, if soil wastes generated at NGA are determined to be | and-di sposal -restricted
hazar dous wastes under 40 CFR Part 268, then such wastes would have to be store in tanks or
containers and treated prior to disposal. One formof treatnment woul d be incineration.
Backfilling with clean soil will conply with RCRA closure requirenments, if necessary. Anbient
air nonitoring and proper handling procedures during inplementation can be used to meet
action-specific ARARs.

2.8 COVPARATI VE ANALYSI S SUMVARY

2.8.0.1 In order to facilitate an effective and neani ngful conparative analysis of the
alternatives, nine descriptive criteria are used in accordance with CERCLA Sections 113, 117,
and 121, and the NCP. These nine criteria are:

Threshold Oriteria

Overall protection of human health and the environment (overall
protection)

Conpl i ance wi th ARARs
Primary Bal ancing Criteria

Long-term ef fecti veness and

Reduction of toxicity, nobility, and vol ume through treatnent
Short-term effectiveness during construction and inpl enentati on
I mpl ementability (both technical and adm nistrative)

Cost

Modi fying Oriteria

St at e accept ance
Communi ty accept ance

2.8.1 Overal | Protection

2.8.1.1 Al of the alternatives except "no action" would provide adequate protection of human
health and the environnment by elimnating, reducing or controlling risk through treatnent,
engi neering controls, or institutional controls.

2.8.1.2 Aternative 2, (Institutional Controls) would reduce or elimnate human contact by
reliance upon physical controls as well as existing regulatory and adm nistrative requirenents,
and can be effective at preventing the inappropriate future usage of the site and exposure to
contami nated soil. Alternatives 4 (Ex-Situ Biorenediation) and 5 (Excavation, Of-Site

Di sposal) would go a step further and provide greater security because the threat posed by the
chem cal contanination would be either treated to nearly nondetect levels or renoved entirely
fromthe site.

2.8.2 Conpl i ance with ARARs
2.8.2.1 ARARs and TBCl requirenments for the NGA site were identified during the feasibility

study (see Table 2-7). There are no pronul gated chem cal -specific ARARs for constituents in
soils. However, USEPA Region IIl has cal cul ated risk-based concentrations (RBCs) for the



majority of constituents of concern at the NGA. These RBCs are included as TBCs. Due to

the lack of pronul gated chemi cal -specific ARARs, soil action levels were calculated for the
constituents of concern at the NGA using health risk-based estinates. NGA site is |ocated west

of wetlands identified in the R, so the state and federal wetlands regul ati ons and requirenents
presently in effect apply. Proposed action-specific ARARs are identified during the eval uation

of the alternative for the potential renedial actions at this site. GCeneral ARARs for any renedi al
actions conducted at the site include Cccupational Safety and Health Adm nistrati on (CSHA)

requi renents for Hazardous Waste Qperations and Enmergency Response and the OSHA

Recor dkeepi ng and Reporting Requirenents (CSHA Saftey and Health Standards 29 CFR Part

1910- General Industry and 1926- Construction |ndustry).

2.8.2.2 Each alternative has been evaluated to deterni ne whether or not it will conply with the
ARARs, as well as TBC requirenents for the NGA site. A detailed discussion of ARARs and

TBCs is included in the FFS for OQJU3. There are not any soil cleanup | evels that can be used

as ARARs for soils at NGA site. However, risk based soil action |evels determned to be TBCs

for the site (see Table 2-3) will be used as cleanup |evels unless they are bel ow detection |evels
associ ated with standard anal ytical nethods.

1 1n addition to applicable or relevant and appropriate requirenents, the | ead and support
agencies may, as appropriate, identify other advisories, criteria, or guidance to be
considered for a particular release. The "to be considered" (TBC) category consists of
advi sories, criteria, or guidance that were devel oped by EPA, or other federal agencies, or
states that may be useful in devel opi ng CERCLA renedies. 40 CFR 8300.400 (g) (3).

2.8.2.3 Aternatives 4 and 5 will neet the soil cleanup levels by treating or renoving the

contam nated soil. |In addition, both alternatives would nmeet RCRA requirenents for storage,
testing, and disposal. Alternative 4 would replace soil treated to cleanup |levels, and Alternative
5 would import clean backfill. |In either case, RCRA closure requirenments woul d be net.
Alternatives 1 and 2 will not neet the soil cleanup goals; however, Alternative 2 will prevent

the contact with contanminated soils at the site. Al alternatives will neet the |ocation-specific
ARARs. Alternatives 4 and 5 will satisfy action-specific ARARs with appropriate regul atory
processing while no action-specific ARARs apply to Alternatives 1 and 2.

2.8.3 Long- Term Ef f ecti veness and Per for mance

2.8-3.1 Aternative 2 (Institutional Controls) does not renediate the contam nated soil at the
site. Effectiveness and permanence i s based on preventing exposure only. Long-term
mai nt enance of controls will effectively prevent contact with contami nated soil.

2.8.3.2 Aternatives 4 and 5 will provide irreversible long-termeffectiveness by biologically
reduci ng and physically renoving the contam nants fromthe soil and contam nated soil fromthe
site, respectively. Aternative 1 is not effective at reducing or elimnating existing or potenti al
exposure at the site.

2.8. 4 Reduction of Toxicity, Mbility, or Vol ume

2.8.4.1 Aternative 2 (Institutional Controls) will not provide reduction of toxicity, nobility,
or volune of contam nants and contami nated soil at the site. However, since DGSC is not
currently planning any changes in site usage, the additional potential for hunman exposure to
contam nation over the long termis not expected to increase significantly under this alternative.

2.8.4.2 Aternatives 4 (Ex-Situ Biorenediation) and 5 (Excavation and Of-Site Disposal) will
provi de reduction of toxicity, mobility, or volume of the contam nants by treating or renoval
of the contam nation at the site. Alternative 1 (No Action) will |eave any contanmination as it
is at the site.

2.8.5 Short-Term Ef fecti veness

2.8.5.1 Alternative 2 (Institutional Controls) and Alternative 1 (No Action) involve no site
di sturbance. No risk to human health or the environment due to renediation activities will be
caused by these alternatives.

2.8.5.2 Aternatives 4 and 5 include soil excavation, thus nmeasures for dust suppression and
erosion control will be necessary to reduce the risk to human health and the environnent during
inpl enentation. Several nonths would be necessary to inplenment Alternatives 4 and 5.



2.8.6 I npl ementability

2.8.6.1 Aternative 2 (Institutional Control) is easily and quickly inplenmentabl e because nost
of the primary access control structures currently exist and are enforced at the DGSC.

2.8.6.2 Aternative 1 (No Action) involves no action; therefore, there are no inplenentability
concerns. Atreatability study may be necessary for Alternative 4 (Ex-Situ Biorenediation) and
approval s need to be obtained to transport and di spose the contam nated soil for Alternative 5
(Excavation and Of-Site Disposal).

2.8.7 Cost

2.8.7.1 The cost conparison of the alternatives is based on the present worth of an action based
on its estimated period of conpletion, and on initial capital construction costs and annual
operation and nami ntenance costs. Based on those conparisons, Alternative 1 (no action) is the

|l east costly to inplenent, Alternative 2 (Institutional Controls) is the next |east costly
alternative to inplenent, followed by Alternative 4 (Ex-Situ Bioremedi ation), and Alternative 5
(Excavation and Of-Site Disposal). The alternatives are ranked according to cost as follows:

Appr oach Ranki ng Cost
Alternative 1 (No Action) 1st $0
Alternative 2 (Institutional Controls) 2nd $16, 500
Alternative 4 (Ex-Situ Biorenediation) 3rd $179, 000
Al ternative 5 (Excavation and 4t h $267, 000

O f-Site D sposal)
2.8.8 Support Agenci es Accept ance
2.8.8.1 The EPA and the Conmonweal th of Virginia support the preferred alternative.
2.8.9 Conmmmuni ty Accept ance

2.8.9.1 Comunity acceptance of the preferred alternative was evaluated after the public
comrent period on the proposed plan for QU3. The comunity acceptance is described in the
Responsi veness Summary of this ROD.

2.9 SEL ECTED REMEDY

2.9.0.1 Based on the detailed and conparative analysis of alternatives, it was determn ned that
a conbination of the institutional control and excavation and off-site disposal alternatives is the
nost appropriate renedy for this site.

2.9.0.2. A description of each alternative considered and a conparative analysis of alternatives
is provided in the FFS Report for the NGA. In addition, the support agency suggested that the
alternatives be nodified somewhat fromthose presented in the FFS. Specifically, the
Institutional Controls alternative was expanded to include several additional itens, and the
Excavation and Of-site D sposal alternative was reduced to target the area of contanination
driving the carcinogenic risk. A description of the selected renedy foll ows.

2.9.0.3 The selected alternative requires that institutional controls, including access
restriction, property transfer restriction, and preconstruction assessnent, be inplenented or
continued at the site. The selected alternative is primarily aimed at reducing or elimnating
human contact by reliance upon physical controls, as well as existing regulatory and adm nistrative
requirenents, and will be effective at preventing the inappropriate future usage of the site and
exposure to contamnated soil. This alternative effectively reduces risk to an acceptable |evel

for the main affected population, a future residential use, by removal of contam nants, and
restricting future use of the site. The alternative includes:

Mai nt enance of existing fencing and continued use of existing security
neasures at the facility and NGA site;

I npl erent ati on of existing deed restrictions and property transfer
requirenents in accordance with Section 120(h) of CERCLA, 42 U S.C
9620 and any regul ati ons pronul gated t hereunder;



Continued inplenentati on of existing preconstructi on assessment

procedures to characterize mlitary construction projects at the site, and
policies which cover routine maintenance or utility excavations at the
DGSC facility;

Mai nt enance of existing pavenent within the National Quard Area;
Performance of a followup chenical and biological nonitoring program
for No-Nane Creek, until all OSA/ NGV Area 50 study area renedi al

actions are conplete; and

A five-year review, to ensure that the chosen renedy continues to provide
adequat e protection of human health and the environment.

2.9.0.4 1In addition to taking advantage of existing site characteristics, practices, and structures

to prevent migration of, or exposure to, any contam nation present at the site, this alternative
al so prevents future human exposure to contam nated media at the site.

2.9.0.5 The excavation and off-site disposal portion of this remedy includes the follow ng
el ement s:

Excavation of an area of organically contam nated soil within the alleged
former water treatnent disposal area containing the highest |evels of
carci nogenic-rel ated constituents. (The area to be excavated is centered
around soil boring NGASB8, see Figure 2-3. Required excavation depths
are estimated to be approximately 2 feet. The estinmated excavation area
is approxi mtely 1,100 square feet, and the estimated volume of nateri al
to be renmoved is 100 cubic yards).

Sanpling and analysis of soils at the excavation limts and conparison to

ri sk-based soil action levels for organic constituents (see Table 2-3) or
detectable levels (if detection limts for standard anal yti cal nethods exceed
ri sk base levels) to confirmthat contaninated soils have been renoved;
Proper storage and testing of the excavated soil to classify the soil

material for off-site disposal in accordance with RCRA | and di sposal

requi renents.

Transport and di sposal of the contamnated soils to a landfill permtted to
accept the waste; and

Backfilling and regradi ng the excavati on using clean borrow naterial .

This alternative is aimed at reducing the prinary carcinogenic threat at the site. The
conbi nation of Alternatives 2 and 5 will provide effective protection of human health and the
envi ronnent .
2.9.1 Cost Sunmary
2.9.1.1 The total estinated cost of the selected alternatives is approximately $100, 000.
2.10 STATUTORY DETERM NATI ONS
2.10.0.1 To nmeet the statutory requirenments of CERCLA section 121, the sel ected renedy nust:

Be protective of human health and the environnent;

Comply with ARARs (or justify an ARAR waiver);

Be cost effective;

Utilize permanent solutions and alternative treatment technol ogies to the
maxi mum extent practicabl e; and

Satisfy the preference for treatment that reduces toxicity, nmobility, or



volume as a principal element, or provide an explanation as to why this
preference is not satisfied.

2.10.0.2 How the selected renmedy conplies with each of these requirements is sunmari zed bel ow.
2.10.1 Protection of Human Health and the Environnent

2.10.1.1 The selected alternative will reduce or elimnate potential exposure to contam nation

t hrough reliance upon physical controls as well as existing regulatory and adninistrative
requirenents, and will be effective at preventing the inappropriate future usage of the site and
exposures to contamnated soil. In addition, soil contributing the nmost risk will be renoved and
di sposed of off site. CQurrent exposure is not considered to be of concern since the contam nated
area is under an existing pavenent or gravel parking |ot, the nunber of positive detections were

very small, the location of sanples having positive detections is in a relatively unused portion
of the site, conservative assunptions were used during risk cal culations, and since exposure to
contam nated soil is unlikely except during intrusive activities. Any potential future exposures

due to a change in site use (such as residential developnent), nilitary construction projects, or
routine nmai ntenance activities which require excavation, can be prevented or mnimzed through
inmpl enentation of regulatory or administrative controls. The selected alternative is not likely
to lead to any unacceptabl e short termrisks.

2.10.2 Conpl i ance with ARARs

2.10.2.1 No chemical -specific potential ARARs have been identified for the NGA soils. The
excavation to renove contamnated soils will be continued until risk-based concentrations (or
detection limts, where higher) are net. Location-specific ARARs are likely to be attained,
because it was concluded in the R baseline risk assessnent that unmtigated inmpacts to No-
Name Creek woul d be mnimal since the NGA source soils have not been identified as a source
of ground-water or surface-water contam nation

RCRA ARARs will be triggered only if excavated soils are determned to be "characteristic"
hazardous waste. No "listed" RCRA hazardous wastes are present in the NGA area. Excavated
soils will be tested for the characteristic of toxicity pursuant to 40 CFR § 261.24. |f the soil
exhibits the characteristic of toxicity, it will be managed in accordance wi th applicable or

rel evant and appropriate provisions of 40 CFR Parts 261-266, and 268. These provisions

provide requirenents for storage, transport and di sposal of RCRA hazardous wastes. For

example, if soil wastes generated at NGA are determ ned to be | and-di sposal -restricted hazardous
wast es under 40 CFR Part 268, then such wastes woul d have to be stored in tanks or containers
and treated prior to disposal. One formof treatnment would be incineration. Long-term ground-
water nonitoring is a conponent of QU6, Open Storage Areal/ Area 50/ NGA Ground Water

2.10.3 Cost Effectiveness

2.10.3.1 The conbination of institutional controls and limted excavation is considered a cost
effective alternative for this site. The selected alternative provides overall effectiveness
proportional to its costs, and reasonable value for the dollars spent.

2.10.4 Wilize Permanent Sol utions and Alternative Treatnment Technol ogi es

2.10.4.1 During the FS study, treatnent technol ogies were evaluated in conparison with the
selected alternative and it is believed that the conbination of alternatives utilizes permanent
solutions to the naxi num extent practicable and effectively prevents the inappropriate future
usage of the site and exposure to contam nated soil. By applying this alternative, human health
and the environnent would be protected both in the present and the future in the nost econonic
measure. Alternative treatnment technol ogi es were eval uated, but were found to be not
appropriate for this site.

2.10.5 Preference for Treatnment That Reduces Toxicity, Mbility, or Vol une

2.10.5.1 Under this alternative, toxicity, nobility or volume of contaninants and contam nated
nedia at the site will be reduced. The |lowlevel threat posed by an isolated area of el evated
organic constituents will be renoved. Exposure to contamnants left in place is not considered
to be of concern, because the contam nants are under an existing concrete pavenent, the nunber

of positive detections were very snall, and exposure to contam nated soil is unlikely except
during intrusive activities. Any potential future exposures due to a change in site use (such as



residential developnment), mlitary construction projects, or routine nmaintenance activities which
require excavation, can be prevented or nininized through inplenmentation of regulatory or

adm nistrative controls. Thus, the preference for treatment has been achi eved by removing the

hi ghest | evel s of contam nation, while balancing other criteria indicates that |eaving other
contam nants in place is an effective solution

2.10.6 St at e Accept ance

2.10.6.1 The state has participated in the decision-naking process |eading to the sel ected
remedy, and concurred in its selection

2.10.7 Docunent ati on of Significant Changes

2.10.7.1 The Proposed Plan for QU3 - National Quard Source Area was submitted on July 24,

1995. The proposed plan identifies a conbination of institutional controls and excavation and
off-site disposal as the preferred alternative. As discussed in the Responsiveness Summary, no
witten or verbal comments were received fromthe public during the comment period. Thus,

it has been determ ned that no significant changes to the renedy were necessary.

3. 0 RESPONSI VENESS SUMVARY

3.0.0.1 The purpose of this responsiveness summary is to provide the public with a sunmmary
of citizen coments, concerns, and questions relating to the area of concern at the Defense
General Supply Center (DGSC) in Chesterfield County, Virginia. The area of concern
specifically addressed by this responsiveness summary is:

Qperable Unit 3 (OU3) - National Quard Source Area Soils

The responsi veness summary details the Defense Logistics Agency's (DLA) responses to these
conmment s, concerns, and questions.

During the public comrent period fromJuly 24 through Septenber 6, 1995, no comments or

phone calls were received by DGSC concerning this operable unit. A public notice was published
in the Richnond Times D spatch, a newspaper of general circulation in the area, on July 24,
1995. In addition, a public neeting was held on August 22, 1995 at the Chesterfield El enentary
School. At this neeting, DGSC representatives presented slides outlining the proposed plan for
QU3 and the public was given an opportunity to comrent on and ask questions concerning the
plans. No questions pertaining to QU3 were asked. The responsiveness sunmary for QU3 is
divided into the follow ng sections:

3.0.0.2 The summary is divided into the follow ng sections:
l. Public neeting attendance roster
1. Panel of Experts

I1'l.  Newspaper notices and letters announci ng dates of the public
comrent period and | ocation and tine of public neeting

No public comments were received. Thus, the decision to select a conbination of Alternative 2
(I'nstitutional Controls) and Alternative 5 (Excavation and Of-Site D sposal) as the site renedy
is unaffected



PUBLI C MEETI NG

At t endance Roster
ATTENDEES AT PUBLI C MEETI NG
BELLWOOD ELEMENTARY SCHOOL
AUGUST 22, 1995 - 7:30 PM

MAI LI NG
NAME ADDRESS LI ST

<I M5 SRC 0395205E>
Il PANEL OF EXPERTS

The following list represents the panel nenbers who participated in the public neeting held on
August 22, 1995.

Def ense General Supply Center

George Del l'i nger

W I Iiam Saddi ngt on

Car ol Beecher

Tom Oaens

U S. Environmental Protection Agency - Region II1
Jack Pot osnak

Virginia Departnent of Environmental Quality
Steve M hal ko

U S. Arny Corps of Engineers

Sandy d i nger

Mor gan Rut her

Suzanne Mirdock

Law Envi ronnental , Inc.

Thomas Ri chardson
Mary Ann Broookshire

1
PUBLI C NOTI CE
Ri chmond Times Dispatch - July 24, 1995
Public Meeting
Qperable Unit 3
<I M5 SRC 0395205F>
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