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1.0 THE DECLARATI ON
1.1 SITE NAME AND LOCATI ON

Site 10 G oundwat er
Al l egany Ballistics Laboratory
Rocket Center, West Virginia

1.2 STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial action for Site 10 (the "site") Goundwater at the
Al l egany Ballistics Laboratory (ABL), Rocket Center, West Virginia. This deterninati on has been nade in
accordance with the Conprehensive Environmental Response, Conpensation, and Liability Act of 1980 (CERCLA),
as anended by Superfund Anendments and Reaut horization Act of 1986 (SARA), and to the extent

practicable, the National G| and Hazardous Substances Pollution Contingency Plan (NCP). This decision is
based on the adm nistrative record for this site.

The Department of the Navy (DoN) has obtained concurrence fromthe State of West Virginia with the sel ected
rermredy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting the
response action selected in this Record of Decision (ROD), may present an inmmnent and substanti al
endangernent to public health, welfare, or the environnent.

1.3 DESCRI PTI ON CF THE SELECTED REMEDY

The Navy will nanage the renmediation at Site 10 in two separate actions, based on media, or Operable Units
(OUs). The renedial action selected in this Record of Decision (ROD) addresses contam nati on associated with
groundwater and is to be inplenmented as Operable Unit Five (QU 5).

Qperable Unit Six (QU 6), defined as the contam nated subsurface soils at Site 10, will undergo further
eval uation and separate renedi ation alternatives will be studied.

The selected interimaction renedy for QU 5 is focused-groundwater extraction and discharge to Site 1
Treatnent Pl ant.

The maj or conponents of the sel ected renmedy are:

. Institutional controls, including |l and use restrictions inposed through appropriate
adm ni strative nechani sns to prevent groundwater use.

. G oundwat er punping froma mnimumof three extraction wells to capture the hot
spot of the VOC contaninant plune. The renai nder of the VOC plune wll be
investigated to better define the extent of contam nation and to determine if the
groundwat er rmay be renedi ated through natural attenuation.

. Installation of a pipeline to transport groundwater fromSite 10 to the Site 1 treatnent plant.
. Di scharge to the North Branch Potomac River.
. G oundwater nmonitoring on a tinely basis, quarterly to sem -annually, wll evaluate

groundwat er quality, contami nant mgration, and degradation for inclusion in the 5-
year site reviews.

I npl erentation of the selected interimaction renedy will address the principal threats at the site by
reducing the potential risk to human health and the environnent.

1.4 STATUTCRY DETERM NATI ONS

This interimaction renmedy for QU5 is protective of human health and the environnent in the short term and
is intended to provi de adequate protection until a final Record of Decision (ROD) is signed; conplies with



Federal and State requirenents that are legally applicable or relevant and appropriate to this |imted-scope
action, and is cost-effective.

This action is interimand is not intended to utilize permanent solutions and alternative treatment (or
resource recovery) technol ogi es to the maxi num extent practicable, however this interimaction does utilize
treatnment and thus is in furtherance of that statutory mandate. Because this action does not constitute the
final remedy for operable unit 5, the statutory preference for renmedies that enploy treatment that reduces
toxicity, mobility, or volune as a principal elenment, although partially addressed in this renedy, will be
addressed by the final response action. Subsequent actions are planned to address

fully the threats posed by the conditions at this site.

Because this remedy will result in hazardous substances renmai ning on-site above heal t h-based | evels, a review
will be conducted within five years after comrencenent of the renmedial action to ensure that the renedy
continues to provide adequate protection of human health and the environnent.

Because this is an interimaction ROD, review of this site and of this renmedy will be ongoing as the Navy
continues to develop final alternatives for this site.

<I M5 SRC 98109A>

2.0 DEC SI ON SUWARY

2.1 SI TE NAVE, LOCATI ON, AND DESCRI PTI ON
2.1.1 Site 10 Description

Al egany Bal listics Laboratory (ABL) is |located at Rocket Center, in the north central panhandl e of West
Virginia, about 10 mles south of Cunberland, Maryland. ABL consists of two plants and several additional
sites (Figure 1). Plant 1 occupies approximately 1,572 acres and is owned by the United States, controlled by
the Navy and operated, under government contract, by Alliant Tech Systens. Plant 1 was placed on the Nati onal
Priorities List (NPL) on May 31, 1994. Plant 2, a 56-acre area adjacent to Plant 1, is owned exclusively by
Alliant Tech Systens, and was not listed on the NPL. Plant 2 is |located along the river on a fl oodpl ain
separate fromPlant 1. Plant 1 lies between the North Branch Potonac River to the north and west, and Knobly
Mountain to the south and east. Several snmall towns and communities are | ocated near Plant 1, including
Pinto, Maryland, (1,500 feet to the northwest) and the community al ong McKenzie Road (750 feet north of Site
1) both located directly across the river fromSite 1 (Figure 1). These Maryland comunities include a total
of approxi mately 30-40 residents, 15 of whomobtain all potable water fromprivate residential wells. Qher
residents use a public water system Short Gap, West Virginia, is located on the other side of Knobly
Mountain, 5,000 feet to the southeast of Plant 1.

Site 10, shown in Figure 2, is approximately 4 acres in size and is situated in the south central portion of
Plant 1. Site 10 is located on the alluvial plain above the North Branch Potonmac R ver and has a range in

el evation from 664 feet above nean sea level (nsl) to 675 feet nsl. No portion of Site 10 is located in the
100-year flood zone. Most of Site 10 is level, however there is | ower topography and a nan-nade drai nage in
the center portion of the site.

The land use across the river fromSite 10 is primarily agricultural. The land is used for grow ng corn and
hay, and a dairy farmal so exists at the eastern end of MKenzie road. In addition, an aeration basin
treating wastewater fromthe unincorporated Maryl and communities of Pinto, Bel Air, and Aen Caks is |ocated
just west of Pinto and discharges to the river.

A limestone quarry and treatnent works were formerly located to the northeast across the North Branch Pot omac
Ri ver. The operation has been abandoned for over 50 years. To the northwest of ABL, a forner industrial
operation was | ocated on top of the bedrock terrace.

There are no ground water production wells currently active on the alluvial plain portion of Plant 1 at ABL.
Several residences utilize ground water wells, within 1,500 feet of the site across the river. Springs have
been identified on Plant 1 approximately 1,500 feet to the south of Site 10.

<I MG SRC 98109B>
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The North Branch Potonac River is the closest major surface body of water.



2.2 SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES
2.2.1 Hstory of Site Activities

The foll owi ng di scussion of the site background is sunmmarized fromthe Phase || Remedial |nvestigation at

Al l egany Ballistics Laboratory Superfund Site Report (August 1996) (Phase Il R Report), and the Renedi al
Investigation of the Allegany Ballistics Laboratory Report (January 1996) (R Report). Site 10 is referred to
inthe Rl and Phase Il R reports as Site PWA, which refers to Production Wll - A

Bui | ding 157 at ABL was constructed in the late 1950's initially as a chanber preparation building for the A2
Pol ari s second stage rocket notor casing. Qperations in the building included degreasing with trichl oroethene
(TCE). TCE use in the building involved a TCE solvent recovery still with both clean and used sol vent tanks
as part of the process in the building. TCE use, storage, and recovery was discontinued in Building 157 by
the early 1960's. It is assumed that the TCE fromthis building was the source of the

contami nation detected in the groundwater at Site 10.

2.2.2 Previous Investigations

Several investigations have been conducted at ABL during which Site 10 was either directly or indirectly
invol ved. Between 1984 and 1987, a Confirmation Study (CS) was conducted at several Plant 1 sites recommended
for further investigation in the Initial Assessnent Study, which was conpleted in 1983 under the Navy
Assessnent and Control of Installation Pollutants Program (NACI P) (January 1983). During the CS,

production well PWA, which is |ocated approximately 400 feet south of the former TCE still at Building 157,
was eval uated and found to contain detectable concentrations of TCE, 1,1, 1-trichloroethane (1,1,1-TCA), and
several other volatile organic conpounds (VOCs). The CS defined Site PWA as the former production well PWA

As a result of the Superfund Anendnents and Reaut horization Act (SARA) of Cctober 1986, the Navy changed its
NACI P term nol ogy and scope under the IRP to follow the rules, regulations, guidelines, and criteria

establ i shed by the United States Environmental Protection Agency (EPA) for the Superfund program For this
reason, the results of the CS are docunmented in the Interim Renedial |Investigation (InterimR) Report
(Cctober 1989). The InterimR Report recommended further investigation at six of the seven sites, including
Site PWA

Fol | owi ng the recommendati ons of the InterimR Report and in accordance with the Navy's changed | RP policy,
an Rl was contracted that would follow EPA's RI/FS fornmat under the Conprehensive Environnental Response,
Conpensation, and Liability Act (CERCLA).

The R, initiated in May 1992 and conpleted in October 1992 (final docunent dated January 1996), was
conducted to define the nature and extent of contam nation at a number of ABL sites. The R defined Site PWA
as the area around Building 157, including forner production well PWA

Activities conducted during the R included a focused facility audit to determ ne possible sources of VOC
contami nation at a nunber of sites, including Site PWA. Soil sanpling and well testing al so were conducted at
Site PWA during the R.

The RI Report (January 1996) indicated additional investigation at Site PWA was necessary to better define
the nature and extent of contamination and to support hurman health and environnental risk assessments. A
Phase Il R at a nunber of ABL sites, including Site PWA was contracted by the Navy in 1994. The Phase Il Rl
activities at Site PWA consisted of additional soil and groundwater sanpling at Site PWA (August 1996).

In order to remain consistent with the designation of sites at ABL, Site PWA was renaned Site 10 in 1995. All
further discussion will use the "Site 10" desi gnati on.

Because the results of previous investigations at Site 10 suggested that the former TCE still at Building 157
was a |likely source of groundwater contam nation, a Phase | Aquifer Testing programwas conducted at Site 10
to further define the extent of groundwater contamination and to collect hydraulic infornation necessary for
the potential design of a groundwater extraction systemat the site. Specific activities conducted during
Phase | Aquifer Testing included a Geoprobe R groundwater investigation to determne the

direction and extent of VOC contami nant nigration, well installation and testing, and groundwater sanpling.
The Phase | Aquifer Testing programis docunented in the draft Phase | Aquifer Testing Report (Cctober 1996).

A Phase Il Aquifer Testing programwas undertaken to eval uate the assunptions used in the groundwater-flow



nodel i ng and for the design of a possible extraction system oservations nade during Phase Il Aquifer
Testing showed that the assunptions were not fulfilled and site conditions changed in an eastward direction.
The Phase || Aquifer Testing Report (March 1998) docunents the testing results.

Based on the results fromthe previous investigations a Focused Feasibility Study (FFS) was undertaken for
Site 10. The FFS was conducted to assess several alternatives to address groundwater contam nation identified
at Site 10.

2.2.3 Enforcenent Actions
No enforcement actions have occurred at Site 10.
2.2.4 Hghlights of Community Participation

The Navy and ABL have had a conprehensive public invol verrent programfor several years. Starting in 1993, a
Techni cal Review Commttee (TRC) net on average twice a year to discuss issues related to investigative
activities at ABL.

The TRC was conprised of nmobstly governmental personnel, however a few private citizens attended the neetings.

In early 1996, the Navy converted the TRC into a Restoration Advisory Broad (RAB) and 8 - 10 comunity
representatives joined. The RAB is co-chaired by a community menber and has hel d nmeetings approxi mately every
three nmonths since. The Focused Feasibility Study for Site 10 and the Proposed Plan were both di scussed at

t he RAB neeti ngs.

Community relations activities for the final selected remedy included the follow ng actions:

. The docunents concerning the investigation and analysis at Site 10, as well as a copy of the Proposed
Plan, were placed in the infornation repository at Fort Ashby and La Val e Libraries.

. Newspaper announcenents on the availability of the docunents and the public comrent period/ meeting
date were placed in the Cunberland Tinmes on March 30, 1998.

. The Navy established a 45-day public coment period starting March 31, 1998 and endi ng May 14, 1998 to
present the Proposed Pl an.

. A Public Meeting was held April 8, 1998 to answer any questions concerning the Site 10 QU 5 Proposed
Pl an. Approxi mately 20 people, including Federal, State and | ocal government representatives, attended
the neeting. A summary of comrents received during the Public Meeting is attached as Appendi x B.

2.3 SCOPE AND ROLE OF OPERABLE UNIT (OR RESPONSE ACTION) WTH N SI TE STRATEGY

The selected interimrenedial action will address contam nation associated with Site 10 groundwater, as
identified in the R Report, the Phase Il R Report, and the Phase | and Il Aquifer Testing Reports.

The selected interimrenedial action will capture the highest concentration of contam nants, as defined by
the 100 ppb concentration of Volatile O ganic Conmpounds (VOCs) in the groundwater plume at Site 10.

The best professional judgenent of the Navy, EPA, and WDEP is that the part of the contam nant plune
contai ning VOCs above 100 ppb can be captured and treated through this interimaction. The selected interim
remedial action will also greatly reduce the migration of the entire plune.

This selected interimrenedial action will be consistent with and a najor conponent of any final renedial
action selected at a later time for Site 10 groundwater. The selected interimrenedial action (or selected
alternative) for groundwater at Site 10 is identified and the rationale for the selection are described in
Section 2.8.

The principal threats posed by conditions at Site 10 for this operable unit result frompotential exposures
to contam nated groundwater.

Cont am nation associated with Site 10 soil will be addressed in a future FFS and remedial alternatives for
the soils will be presented in a future ROD for soils. The selected interimrenedial action for groundwater
considers the contam nated soils as a potential source area, and will be consistent with any separate, final



actions proposed for Site 10 soils.

This ROD presents response actions to address contani nated groundwater. The selected interimremedial action
is a nodification of the one of the response action alternatives presented in the Proposed Pl an. Because of
uncertainties in the extent of groundwater contam nation and in the effectiveness of natural attenuation for
Site 10 groundwater, a final renedial action could not be selected at this time

The selected interimrenedial action for groundwater at Site 10 is expected to lead to the conpliance with
the remedi al action objectives (RAGCs) identified in the FFS for groundwater which are

Prevent or mnimze exposure of potential future onsite residents and construction
workers to contam nated groundwater originating fromSite 10

Restore the contani nated aquifers to beneficial use, where practical

The selected interimrenedial action is expected to conply with applicable or relevant and appropriate

requi renents (ARARs) and "to be considered" (TBC) requirenments, where possible. ARARs and TBC requirenents
are federal and state environnental statutes that are either directly applicable or are considered in the
devel opnent and eval uation of renedial alternatives at a particular site. The selected interimrenedi a

action will not meet maxi mum contam nant |evels (MCLs) for groundwater at Site 10. Any final renedial action
selected for groundwater at Site 10 at a later tine nust conply with the identified ARARS unless an ARAR i s
wai ved according to the criteria established in the NCP at 40 CFR 300.430(f)(1)(ii)(C. Conplete ARAR and TBC
listings for Site 10 can be found in Appendix A of the FFS and are attached as Appendix A to this ROD.

A final renedial action for Site 10 groundwater will be proposed and selected at a later tine based on
addi tional infornmation devel oped fromthe selected interimrenedial action

2.4 SUWARY OF SI TE CHARACTERI STI CS

Site 10 is underlain by two distinct lithol ogies: (1) unconsolidated alluvial deposits of clay, silt, sand,
and gravel; and (2) predonminantly shal e bedrock

Unconsol i dat ed

Drilling activities at Site 10 indicated that the unconsolidated deposits overlying bedrock generally consi st
of two distinct layers of material: (1) an upper, or surficial silty clay, considered floodplain deposits and
(2) a deeper sand and gravel layer (alluvium), with variable but typically significant amounts of clay and
silt. The fl oodpl ain deposits have an average depth of approximately 12 feet bel ow ground surface (bgs) and
the alluvial nmaterials have an average thickness of approxinmately 14.5 feet beneath Site 10.

The sand and gravel alluviumconstitutes the shallow aquifer at Site 10. The approxi nate position of the
water table is based on water-Ilevel neasurenents collected in Decenber 1996 during the Phase Il Aquifer
Testing. The alluvial deposits are believed to be saturated through their entire thickness to within two feet
of ground surface on Site 10.

G oundwater flow in the unconsolidated or alluvial aquifer at Site 10 is to the north-northeast. Based on the
nost recent groundwater nonitoring data, there appears to be a convergence or channeling of groundwater flow
in the northeast direction, which nay be affected by the |ocation of a set of sewer I|ines.

Bedr ock

Bel ow t he sand and gravel alluviumlies bedrock consisting of nainly cal careous shale and m nor |inestone of
Silurian age. The average depth to bedrock at Site 10 is approxinmately 22.5 feet.

During the R and Phase Il R, separate investigations were conducted to identify bedrock fracture sets and
orientations in the vicinity of Plant 1 that may control |ocal bedrock groundwater flow During the R, field
measurenent of 96 fracture planes identified two predomi nant orientations: (1) N26!E, and (2) N39IW The
former measurenent was the nost conmmon neasurenent recorded and is approximately parallel to the structural
trend of the WIls Muntain Anticlinoriumand the Appal achian folds in the region. The latter orientation is
oblique to the Appal achian structural trend

During the Phase Il R, aerial photographs were also studied and it was found that a nunber of probable
fracture traces adjacent to the plant display orientations that are simlar to the predom nant fracture



orientations neasured during the RI. It is assumed that fracture traces displaying these predom nant
orientations al so exist beneath Site 10. The pattern or direction of groundwater flow in the bedrock aquifer
is simlar to that of the alluvial aquifer. However, unlike the alluvial aquifer, lateral groundwater flow in
the bedrock aquifer is confined mainly to partings al ong beddi ng planes and fractures.

Bedr ock groundwat er beneath the central and eastern portion of Site 10 generally flows northeast.

Aquifer tests at Plant 1 and water-level data collected fromnmonitoring wells at Site 10 suggest varying
degrees of hydraulic interconnection exist between the alluviumand shal | ow bedr ock.

Data coll ected froman alluvial and shall ow bedrock well pair at Site 10 indicate that the vertical component
of hydraulic gradient is slightly upward fromthe bedrock to the alluvial aquifer.

Sources of Contam nation
NATURE AND EXTENT OF CONTAM NATI ON

Based on site history and previous renedial investigations, contamnation fromprior |and use practices at
Site 10 has inpacted groundwater. A brief summary of the nature and extent of contami nation follows.

Due to conplex site geology and the level of investigation to date, an accurate estinmate of the volume of the
cont am nat ed groundwat er plume cannot be made. However, Figure 3 provides an approximate aerial extent of the
contanminant plune. Figure 3 indicates the uncertainty in the extent of groundwater contam nation in the
northeast direction, along the groundwater flow direction.

This summary focuses on the prinmary constituents associated with groundwater contam nation, and is not
intended to address all of the sanpling, analytical, and evaluation results contained in previous
investigative documents. A detailed discussion of contam nant nature and extent at Site 10, as known to date
can be found in the Phase Il R Report and the Site 10 Phase Il Aquifer Study Report.

G oundwat er Cont am nati on

During the course of the Rl Phase Il R, and the Aquifer Testing prograns groundwater sanples were collected
fromall Site 10 nmonitoring wells for various analyses to determne the nature and extent of contam nation.
The anal ytical results are discussed in detail in the various reports and are briefly sumari zed here.

Vol atil e O ganic Conmpounds (VCCs)

Several VOCs were detected in Site 10 groundwater during the investigations, but the seven nost preval ent
VOCs were: trichloroethene (TCE), 1, 1-dichloroethene (1,1-DCE), trans 1, 2-dichl oroethene (1,2-DCE), methylene
chloride (MO, 1,1-dichoroethane (1,1-DCA), 1,1,1-trichloroethane (1,1,1-TCA), and tetrachl oroethene (PCE).

O the VOCs detected in Site 10 groundwater, TCE was the nobst preval ent and was detected at the hi ghest
concentrations. The hi ghest concentrations of TCE [(up to 830 nmicrograns per liter (ug/1l)] were found in a
welt |ocated hydraulically downgradi ent of the Building 157.

Simlar to TCE, 1,2-DCE was detected at the highest concentrations (30 ug/1l) in the well cluster |ocated
hydraul i cal | y downgradi ent of Building 157 TCE still. PCE was detected in both alluvial and bedrock
monitoring wells at concentrations as high as 21 ug/l and 11 ug/l, respectively. The suspected source for the
detected PCE may be Solid Waste Managenment Unit (SWWJ) 24V, which is located hydraulically upgradi ent from
the wells with PCE contam nation. PCE was detected is the soils at SWW 24V.

In general, the highest concentrations of the other VOCs are associated with sanples
contai ni ng the highest concentrations of TCE

I nor gani cs

The results of inorganics analysis on the sanples collected fromwells 10GM and 10GM1 suggested that, in
general, the concentrations of nost inorganics at Site 10 are simlar to or lower than those at Site 1
(August 1995). These results inply that the groundwater fromSite 10 can be treated simlarly to the
groundwater fromSite 1, which involves iron and nanganese precipitati on before W Oxidation and Air

Stri ppi ng.

O the total inorganics of concern froma treatmnment standpoint, calciumwas detected at simlar



concentrations in both the alluvium (75,000 mcrograns per liter [1g/L]) and bedrock (85,000 Ig/L);

approxi nately twi ce as much magnesi um (My) and sodi um (Na) was detected in the bedrock (16,000 Ig/L My and
17,000 Ig/L Na) than in the alluvium (7,000 Ig/L My and 9,000 Ig/L Na); and approximately four times as nuch
iron was detected in the alluvium (5,000 Ig/L) than in the bedrock (1,400 Ig/L).

O the total inorganics of concern froma human heal th or environmental risk standpoint, simlar
concentrations of arsenic (As) and barium (Ba) were detected in the alluvium (4 Ig/L As and 50 Ig/L Ba) and
the bedrock (9 Ig/L As and 70 Ig/L Ba), but approximately seven tines as much nanganese was detected in the
bedrock (210 Ig/L) than in the alluvium (30 Ig/L).

<I MR SRC 98109D>
Potential Routes of Contaminant M gration

Cont ami nated groundwater in the alluvial and bedrock aquifers at Site 10 is likely mgrating away fromSite
10 and toward the North Branch Potonac River.

2.5 SUWARY CF SITE R SKS

The human health and ecol ogi cal risks associated with exposure to contam nated groundwater at Site 10 were
evaluated in the Phase Il R Report. The human heal th baseline risk assessnment eval uated and assessed the
potential health risks which mght result under current and potential future |and use scenarios. Cancer risks
are presented as a nunber indicating the potential for an increased chance of devel oping cancer if directly
exposed to contam nants. As an exanple, EPA' s acceptable risk range for cancer is 1 x 10 -6 to 1 x 10 -4,

whi ch neans there might be one additional chance in one million (1 x 10-6) to one additional chance in ten
thousand (1 x 10 -4) that a person woul d devel op cancer if exposed to the contam nants at the site. The risks
eval uated for devel oping other health effects are expressed as a hazard index (H). A hazard index of one or
less indicates a very |low potential to experience any adverse health effects fromexposure to contani nants at
the site. No ecol ogical inpacts were noted based on groundwater fromSite 10. A sunmary of the human health
associated with the site are sumari zed bel ow

2.5.1 Human Health Ri sks
G oundwat er
The baseline risk assessnent characterizes risks to human health at the site. This characterization is based

on the assunption that site conditions will remain unchanged (contam nant concentrations will not increase or
decrease in the reasonabl e foreseeable future). The risk assessnent, prinmarily based on USEPA risk assessment

gui dance, is described fully in the Phase Il R Report and summarized here. It is inportant to note that the
ri sk assessnment was not revised using new data generated fromthe Phase | or
Phase Il Aquifer Testing. This is because the basic conclusion that groundwater contam nati on exceeds nmaxi mum

contam nant |levels (MCLs) and therefore, nmust be addressed, woul d not change.

There is no current exposure to contam nated groundwater at Site 10 because groundwater is no |onger used as
a drinking water source at ABL. Goundwater risks for potential future exposure scenarios were cal cul ated
using the nmost likely residential water supply source and a reasonabl e nmaxi mum residential water supply
source. The najority of the residences in the vicinity of the site are supplied by individual wells that are
in the bedrock aquifer.

Therefore, the nost likely future groundwater supply for Site 10 was assuned to be the bedrock aquifer.

Al though the alluvial aquifer nmay not be able to sustain a sufficient yield for use as a donestic or
industrial groundwater supply, it was conservatively considered as a potentially conplete future groundwater
exposure pathway. Therefore, the alluvial aquifer was evaluated as a reasonabl e maxi mum exposure scenari o.

Future adult resident exposure pathways for groundwater consist of ingestion of groundwater, inhalation of
VOCs whil e showering, and dernal contact with contam nated groundwater while washing or bat hing.

Future child resident exposure pathways for groundwater are ingestion of groundwater and dermal contact while
bat hi ng.

Ri sks for the Most Likely Water Supply Scenario. The adult noncancer hazard index and cancer risk associated
with exposure to groundwater were below or within EPA's target |evels. The child noncancer hazard index was



just above EPA s target val ue.

Child. The cunul ative hazard index for ingestion is 0.83, which is below the threshold
I evel of 1. The cunul ative hazard index for dermal contact while bathing is 0.23.
The cumul ative hazard index across pathways is 1.06, just above the EPA
threshol d val ue of 1.

Adult. The cumul ative hazard index for inhalation and i ngestion with contam nated
groundwater is 0.7, which is below the threshold val ue of 1.

Ri sks for the Reasonabl e Maxi num Water Supply Scenario. The noncancer hazard index values for inhalation,
ingestion, and dermal contact with groundwater at Site 10 were all above EPA reconmended | evel s. |ndividual
cancer risks associated with exposure to groundwater were w thin EPA recommended | evel s.

Child. The cunul ative hazard index for ingestion is 3.0, which exceeds the threshold
level of 1. TCE contributes 67 percent of the ingestion hazard. The cumul ative
hazard index for dernmal contact while bathing is 1.2, which slightly exceeds the
threshold | evel of 1. TCE contributes 88 percent of the dernal hazard due to
bat hi ng wi th groundwat er.

Adults. The cumul ative hazard indices for inhalation o f volatiles; from groundwater
whil e showering (1.9) and ingestion of groundwater (1.3), are both above the
threshold | evel of 1. TCE contributes 88 percent of the inhalation hazard and 67
percent of the ingestion hazard. The total age-adjusted cancer risk for
groundwat er exposure including inhal ati on while showering for the adult, dernal
contact while bathing for the child, and ingestion is 1.4x10 -4, which is above the
upper bound of the EPA target risk range.

No hurman health risk assessnent was performed for a future construction worker exposed to groundwater,
however the risks woul d be much lower than the residential risk eval uated above.

2.5.2 Envi ronnent al Eval uation

The Focused Feasibility Study and the Proposed Plan for Site 10 discuss the renedial actions for contam nated
groundwater at Site 10. No ecol ogical inpacts were noted based on groundwater fromSite 10. An ecol ogi cal
ri sk assessnment will be reviewed when the contam nated soils at Site 10 are addressed.

2.6 DESCR PTI ON OF ALTERNATI VES

A detail ed anal ysis of the possible renedial alternatives for Site 10 groundwater is included in the Site 10
FFS report.

The detail ed anal ysis was conducted in accordance with the EPA document entitled "CQui dance for Conducting
Remedi al Investigations and Feasibility Studi es under CERCLA' and the National Q| Hazardous Substances

Pol l uti on Contingency Plan(NCP). A summary of the remedial alternatives that were devel oped to address
contanmination associated with Site 10 groundwater is presented below Aternatives 2, 7, and 10 presented in
the FFS did not pass the screening criteria, were not evaluated in detail and therefore are not summarized
bel ow.

GROUNDWATER ALTERNATIVE 1 - NO ACTI ON

Description: Under this alternative no further effort or resources woul d be expended at Site 10. Because
contam nated groundwater would be left at the site, a review of the site conditions would be required every 5
years. The reviewis specified in the NCP. Alternative 1 serves as the baseline agai nst which the
effectiveness of the other alternatives is judged.

Cost: There are no costs associated with this alternative.

Tine to Inplenent: |nplenentati on woul d be i medi ate.

GROUNDWATER ALTERNATI VE 3 - SI TEW DE GROUNDWATER EXTRACTI ON AND DI SCHARCE TO THE SI TE 1 TREATMENT PLANT.

Description: The najor conponents of this alternative include:



1. Institutional controls, including | and use restrictions inposed through
appropriate admni strative nmechani snms to prevent groundwater use.

2. G oundwat er punping fromfive extraction wells across Site 10.

3. Installation of a pipeline to transport groundwater fromSite 10 to the Site
1 treatnment plant.

4. Di scharge to the North Branch Potonac R ver.
5. G oundwater nonitoring on a tinely basis, quarterly to sem -annually,
wi Il eval uate groundwater quality, contami nant migration, and degradation for

inclusion in the 5-year site revi ews.

Al luvial groundwater extraction will occur across the length of Site 10 with the focus of preventing the
continued mgration of contam nants fromthe site.

Based on prelimnary groundwater nodeling, the extraction flowrate is estinated to range from30 to 90 gpm
depending on the transmissivity in the alluvial the aquifer.

The treatment plant flowrate will be revised based upon punp tests conducted on the extraction wells once
they are installed and tested.

The pipeline that transports the extracted groundwater to the treatnment plant will be double-walled to
provi de secondary contai nnent of the transported groundwater.

Di scharge of treated water to the North Branch Potomac River will conply with ARARs, governed prinmarily by
the State of West Virginia's National Pollutant D scharge Elimnation System (NPDES) program

The Anbient Water Quality Criteria (AWX) for water and organisms will be considered further in the
cal cul ation of final discharge limts to be protective of human health and the environment.

The State of Maryland has the right to review the discharge limtations inposed by West Virginia, and nay
i npose nore stringent linmtations at their discretion. The treatnent plant will be designed to conply with
the final discharge linits once they are established.
Cost: The estinated costs associated with this alternative are listed bel ow

Capital : $659, 519

Annual operation and nai ntenance: $240,000 (Year 1)

$110, 000 (Years 2-15)

Net present worth (30-year): $1, 900, 000
Tinme to I nmplenent: Four months to inplenent.
GROUNDWATER ALTERNATI VE 4 - SI TEW DE GROUNDWATER EXTRACTI ON, Al R STRI PPING AND DI SCHARGE TO THE STORM SEWER.

Description: The nmjor conmponents of this alternative include:

1. Institutional controls, including |and use restrictions inposed through
appropriate adm ni strative nmechani sms to prevent groundwater use.

2. G oundwat er punping fromfive extraction wells across Site 10.
3. Construction of a treatment systemat Site 10 and treatnent of the
groundwat er by netal s sequestration and air stripping. Establishment of an O8&M

program for the groundwater treatnment plant and extraction system

4. Di scharge of the treated water to an existing storm sewer which runs
adj acent to Site 10 and di scharges to the North Branch Potonac River.



5. G oundwater nonitoring on a tinely basis, quarterly to sem -annually,
wi Il evaluate groundwater quality, contam nant migration, and degradation for
inclusion in the 5-year site revi ews.

The Site 10 treatment plant process consists of metals sequestration and air stripping. Al the equipment
included in the systemis standard and readily available froma variety of vendors.

Di scharge of treated water to the North Branch Potomac River will conply with ARARs, governed prinmarily by
the State of West Virginia's National Pollutant D scharge Elimnation System (NPDES) program

The Anbient Water Quality Criteria (AWX) for water and organisms will be considered further in the
calculation of final discharge limts to be protective of human health and the environnent.

The integrity of the stormsewer will be investigated and any |eaking portion of the pipe, especially the
clay sections will be upgraded if necessary. A new 160-foot segnent of stormsewer will be constructed in
order to discharge Site 10 treated groundwater directly to the river. As part of the Site 10 nonitoring
program the new di scharge point will be nmonitored to conply with ABL's future NPDES permt requirenents.
Cost: The estimated costs associated with this alternative are listed bel ow.

Capi tal : $880, 000

Annual operation and nai nt enance: $250, 000 (Year 1)
$120, 000 (Years 3-15)

Net present worth (30-year): $2, 200, 000
Time to Inplenent: Four to five nonths to inplenent.

GROUNDWATER ALTERNATI VE 5 - SI TEW DE GROUNDWATER EXTRACTI ON, CARBON ADSCRPTI ON, AND DI SCHARGE TO THE STORM
SEVER.

Description: The major conponents of this alternative include:

1. Institutional controls, including | and use restrictions inposed through
appropriate adm ni strative nmechani sms to prevent groundwater use.

2. G oundwat er punping fromfive extraction wells across Site 10.

3. Construction of a treatment systemat Site 10 and treatnent of the
groundwat er by carbon adsorption. Establishnent of an O&M programfor the
groundwat er treatnment plant and extracti on system

4. Di scharge of the treated water to an existing storm sewer which runs
adjacent to Site 10 and discharges to the North Branch Potonac River.

5. G oundwater nonitoring on a tinmely basis, quarterly to sem -annually,
wi Il evaluate groundwater quality, contami nant mgration, and degradation for
inclusion in the 5-year site revi ews.

The Site 10 treatnent plant process consists of a bag filter, netals sequestration, and carbon adsorbers. All
the equi pment included in the systemis standard and readily available froma variety of vendors.

Di scharge of treated water to the North Branch Potomac River will conply with ARARs, governed primarily by
the State of West Virginia's National Pollutant D scharge Elimnation System (NPDES) program The Anbient
Water Quality Criteria (AWX) for water and organisms will be considered further in the cal cul ation of final
di scharge limts to be protective of human health and the environnent.

The integrity of the stormsewer will be investigated and any | eaking portion of the pipe, especially the
clay sections will be upgraded if necessary. A new 160-foot segnent of stormsewer will be constructed in
order to discharge Site 10 treated groundwater directly to the river.

As part of the Site 10 nonitoring program the new di scharge point will be nonitored to conply with ABL's



future NPDES permt requirenents.
Cost: The estinated costs associated with this alternative are listed bel ow
Capi tal : $1, 330, 000
Annual operation and nai nt enance: $340, 000 (Year 1)
$210, 000 (Years 2-15)
Net present worth (30-year): $3, 600, 000

Time to Inplenent: Four to five nonths to inplenent.

GROUNDWATER ALTERNATI VE 6 - SI TEW DE GROUNDWATER EXTRACTI ON, UV/ H 20 2 OXI DATI ON, AND DI SCHARGE TO THE STCRM
SEVER.

Description: The mmjor conmponents of this alternative include:

1. Institutional controls, including | and use restrictions inposed through
appropriate adm ni strative nmechani sms to prevent groundwater use.

2. G oundwat er punping fromfive extraction wells across Site 10.
3. Construction of a treatment systemat Site 10 and treatnent of the
groundwat er by netal s sequestration and U/ H 20 2 Oxidation. Establishnent of

an O&M program for the groundwater treatnment plant and extraction system

4. Di scharge of the treated water to an existing storm sewer which runs
adj acent to Site 10 and di scharges to the North Branch Potonac River.

5. G oundwater nonitoring on a tinmely basis, quarterly to sem -annually,
wi Il eval uate groundwater quality, contam nant migration, and degradation for

inclusion in the 5-year site reviews.

The Site 10 treatnent plant process consists of netals sequestration and UW/H 20 2 xidation. Al the
equi pnent included in the systemis now considered standard and readily avail abl e from sel ected vendors.

Di scharge of treated water to the North Branch Potomac River will conply with ARARs, governed primarily by
the State of West Virginia's National Pollutant D scharge Elimnation System (NPDES) program The Anbient
Water Quality Criteria (AWX) for water and organisms will be considered further in the calcul ation of final
di scharge limts to be protective of human health and the environnent.
The integrity of the stormsewer will be investigated and any | eaking portion of the pipe, especially the
clay sections will be upgraded if necessary. A new 160-foot segnent of stormsewer will be constructed in
order to discharge Site 10 treated groundwater directly to the river. As part of the Site 10 nonitoring
program the new discharge point will be nonitored to conply with ABL's future NPDES permt requirenents.
Cost: The estinated costs associated with this alternative are listed bel ow

Capital : $1, 500, 000

Annual operation and nai ntenance: $290,000 (Year 1)

$160, 000 (Years 2-15)

Net present worth (30-year): $3,300, 000
Tinme to Inplenent: Four to five nonths to inplenent.
GROUNDWATER ALTERNATI VE 8 - FOCUSED GROUNDWATER EXTRACTI ON, Al R STRI PPING AND DI SCHARGE TO THE STORM SEWER.

Description: The najor conponents of this alternative include:

1. Institutional controls, including | and use restrictions inposed through



appropriate adm ni strative nechani sns to prevent groundwater use.
2. G oundwat er punping fromthree extraction wells to capture the hot spot
of the VOC contani nant plume. The remai nder of the VOC plume will be
remedi at ed through natural attenuation.
3. Construction of a treatment systemat Site 10 and treatnent of the
groundwat er by netal s sequestration and air stripping. Establishment of an O8&M
program for the groundwater treatnment plant and extraction system

4. Di scharge of the treated water to an existing stormsewer which runs
adj acent to Site 10 and di scharges to the North Branch Potonac River.

5. G oundwater nonitoring on a tinmely basis, quarterly to sem -annually,
wi Il evaluate groundwater quality, contam nant migration, and degradation for

inclusion in the 5-year site revi ews.

The Site 10 treatnent plant process consists of netals sequestration and air stripping. All the equi pnent
included in the systemis standard and readily available froma variety of vendors.

The majority of the VOC plunme is conposed of fairly low, |ess than 100 lg/L(ppb) TCE concentrations, with a
much smaller fraction containing significantly higher, up to 830 ppb TCE concentrations. This "hot spot" is
located in the general vicinity of Building 157 and for purposes of design and planning, it has been assumed
that the "hot spot" generally coincides with the 100 ppb VOC isopleth or contour.

Three extraction wells will capture the VOC hot spot and the assunption has been nade that the hot spot wll
be renediated within 10 years, and groundwater extraction will cease at that tine.

The remai nder of the VOC plume will be renediated through natural attenuation. Institutional controls will be
i npl enent ed, consisting of groundwater use restrictions and a groundwater nonitoring program

Di scharge of treated water to the North Branch Potomac River will conply with ARARs, governed primarily by
the State of West Virginia's National Pollutant D scharge Elimnati on System (NPDES) program

The Anbient Water Quality Criteria (AWX) for water and organisnms will be considered further in the
cal cul ation of final discharge linmts to be protective of human health and the environment.

The integrity of the stormsewer will be investigated and any | eaking portion of the pipe, especially the
clay sections will be upgraded if necessary. A new 160-foot segnent of stormsewer will be constructed in
order to discharge Site 10 treated groundwater directly to the river. As part of the Site 10 nonitoring
program the new di scharge point will be nmonitored to conply with ABL's future NPDES permt requirenents.
Cost: The estinated costs associated with this alternative are |isted bel ow.
Capi tal : $700, 000
Annual operation and nai nt enance: $160, 000 (Years 1-2)
$ 80,000 (Years 3-15)
$ 30,000 (Years 16-30)
Net present worth (30-year): $1,800, 000

Tinme to I nmplenent: Four months to inplenent.

GROUNDWATER ALTERNATI VE 9 - FOCUSED GROUNDWATER EXTRACTI ON AND DI SCHARGE TO SI TE 1 TREATMENT PLANT.
Description: The nmjor conponents of this alternative include:

1. Institutional controls, including | and use restrictions inposed through
appropriate adm ni strative mechani sms to prevent groundwater use.



2. G oundwat er punping fromthree extraction wells to capture the hot spot
of the VOC contami nant plume. The remai nder of the VOC plume will be
renmedi ated through natural attenuation.

3. Installation of a pipeline to transport groundwater fromSite 10 to the Site
1 treatment plant.

4, Di scharge to the North Branch Potomac River.
5. G oundwater nonitoring on a tinely basis, quarterly to sem -annually,
will evaluate groundwater quality, contam nant mgration, and degradation for

inclusion in the 5-year site revi ews.

The majority of the VOC plune is conmposed of fairly low, |ess than 100 1g/L(ppb) TCE concentrations, with a
much snmaller fraction containing significantly higher, up to 830 ppb TCE concentrati ons.

This "hot spot" is located in the general vicinity of Building 157 and for purposes of design and pl anni ng,
it has been assumed that the "hot spot" generally coincides with the 100 ppb VCC i sopleth or contour.

Three extraction wells will capture the VOC hot spot and the assunption has been nmade that the hot spot wll
be renediated within 10 years, and groundwater extraction will cease at that tinme.

The remai nder of the VOC plune will be renediated through natural attenuation. Institutional controls will be
i npl enent ed, consisting of groundwater use restrictions and a groundwater nonitoring program

Based on prelimnary groundwater nodeling, the extraction flowrate is estinmated to range from20 to 30 gpm
depending on the transmssivity in the alluvial the aquifer.

The treatment plant flowrate will be revised based upon punp tests conducted on the extraction wells once
they are installed and tested.

The pipeline that transports the extracted groundwater to the treatnment plant will be double-walled to
provi de secondary contai nnent of the transported groundwater.

Di scharge of treated water to the North Branch Potomac River will conply with ARARs, governed prinmarily by
the State of West Virginia's National Pollutant D scharge Elimination System (NPDES) program The Anbient
Water Quality Criteria (AWX) for water and organisms will be considered further in the calcul ation of final
di scharge limts to be protective of human health and the environnent.
Cost: The estimated costs associated with this alternative are |isted bel ow.
Capital: $602, 368
Annual operation and nai ntenance: $150,000 (Years 1-2)
$ 70,000 (Years 3-15)
$ 30,000 (Years 15-30)
Net present worth (30-year): $1, 600, 000

Time to Inplenent: Three to four nmonths to inplenent.

2.7 SUMVARY OF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

The remedial alternatives presented in Section 2.6 were evaluated in the FFS agai nst seven of the nine
criteriaidentified in the NCP. Evaluation of all nine criteria are presented bel ow

Alternatives 2, 7 and 10 devel oped for the early screening during the FFS, did not pass the screening and
were not evaluated in the conparative analysis.



2.7.1 THRESHOLD CRI TERI A
Overal|l Protection of Human Health and the Environnment
The Site 10 RAGs i ncl ude:

Preventing or mnimzing exposure of potential future onsite residents and
construction workers to contam nated groundwater originating fromSite 10.

Restoring the contam nated aquifers to beneficial use, where practical.

The No Action alternative will not meet either RAO Annual groundwater nonitoring is required in order to
identify trends in contaninant reduction, and in order to make a better estimate of the tine to remediation.

Alternatives 3 through 6 will neet both RAGCs. These alternatives incorporate sitew de groundwater extraction,
which will prevent offsite migration of groundwater contam nants. Each alternative incorporates a treatnent
conponent, which will reduce the toxicity of the groundwater contaninants, thereby preventing exposures of
future site residents and constructi on workers to contani nant concentrations above prelininary remediation
goal s (PRGs).

Alternatives 8 and 9 will likely meet both of the RAGCs during the 30-year study period. These alternatives
incorporate focused groundwater extraction fromthe VOC hot spot, and allow the nore dilute portion of the
VOC plunme to be renedi ated through natural attenuation. Goundwater nonitoring will be used to confirmthat
offsite mgration is not occurring, and natural attenuation processes are degradi ng the VOC contam nants so
their concentrations are reduced to the PRGs.

In each of these alternatives, extracted groundwater will be treated, thereby mnimzing the potential for
future exposures to contani nants above PRGs.

Conpl i ance with Applicable or Rel evant and Appropriate Requirenents

Chemi cal - Speci fi ¢ ARARs- - G oundwat er chemi cal -specific ARARs (MCLs) would likely be attained during the
project life by each of the alternatives, except the No Action Alternative. Alternatives 3 through 6 will
likely achieve the ARARs for groundwater w thin the 30-year study period.

G oundwat er extraction will increase the hydraulic gradient, thereby increasing the rate of VOC noverent. |t
is likely that chem cal -specific ARARsS will be met within 15 years. However, the presence of VOCs in the
silty clay layer of the alluviummay conplicate renoval and | engthen the time of remediation.

In Alternatives 8 and 9, chemical-specific ARARs will likely be achieved in the VOC hot spot. Prelimnary
cal cul ations perfornmed during groundwater flow nodeling indicated that nuch of the hot spot area can be
punped at a higher rate than what is planned for in the sitewi de extraction alternatives.

Therefore, it is likely that the hot spot will be renediated nore quickly in these alternatives, and the
chem cal -specific ARARs will be met sooner in this portion of the aquifers than with sitew de extraction
alternatives. Natural attenuation is a slower process. Therefore, it will take |onger for chem cal -specific
ARARs to be net on the remainder of the site, if natural attenuation is occurring at Site 10 at all.

However, hot spot extraction will prevent continued mgration of contam nants fromthe site, so the natural
attenuation process will only be required to renediate the nore dilute portions of the contam nant plune.
Therefore, it is likely that Aliternatives 8 and 9 will neet the chemical -specific ARARs for groundwater
within the 30-year study period.

Locati on-Specific ARARs--There are no location-specific ARARs for any of the alternatives except alternatives
3 and 9. In these tw alternatives, extracted groundwater will be discharged to the Site 1 treatment plant.
The | ocation-specific ARARs for the Site 1 treatnment plant were addressed in the Site 1 FFS.

Action-Specific ARARs--There are no action-specific ARARs for Alternative 1. The remai nder of the
alternatives rely on piping to convey water fromthe extraction wells to a treatnment system The State of
West Virginia Goundwater Protection Act (°47CSR58-4.7 to 4.7.4) indicates that pipelines that convey
contam nants shall preferentially be installed above ground where feasible. Above ground installation is not
feasi bl e either because pipelines will cross roads and because the potential for freezing exists.



In Alternatives 3 and 9, extracted groundwater will be conveyed to the Site 1 treatnent plant through a
doubl e-wal | ed pipe in order to provide additional safeguards against the spread of contam nation to clean
ar eas.

The State of West Virginia Goundwater Protection Act (°47CSR58-8.1.2) requires that cleanup actions shall
not rely primarily on dilution and dispersion if active remedial neasures are technically and economcally
feasible. Alternative 3 through 6 would satisfy this ARAR because the alternatives use active punping to
cleanup the site. Alternatives 8 and 9 rely on active punp and treat systens as well as natural attenuation
processes to renedi ate groundwat er contam nation and should fulfill this requirenent.

Alternatives 8 and 9 will also fulfill the USEPA OSWER policy directive entitled Draft InterimFi nal OSVER
Moni tored Natural Attenuation Policy (OSVER Directive 9200. 4-17).

This policy indicates that nonitored natural attenuation will be nost appropriate when used in conjunction
with active renedi ati on neasures (e.g. source control), or as a followup to active renedi ati on neasures that
have al ready been i npl enented.

2.7.2 PRI MARY BALANCI NG CRI TERI A
Long-term Ef f ecti veness and Per manence

Al of the alternatives (except the No Action alternative) will provide a mninal anmount of residual risk
follow ng inplenentation of the alternative. Alternatives 3 through 6 and 8 and 9 mnimze the risk
associated with groundwater contam nants renmaining at Site 10. Five-year site reviews are required for each
alternative.

There is no significant distinction between Alternatives 3 through 6 in nmeeting this evaluation criterion.
These alternatives incorporate sitewi de extraction and treatnent, and in doing so, will renediate the aquifer
to PRGs. Alternatives 8 and 9 rely on focused groundwater extraction fromthe VOC hot spot, and natural
attenuation for the remainder of the VOC plune. It is likely that only minimal residual risk will remain
followi ng conpletion of these alternatives. However, it will take |longer for these alternatives to be
conpleted than with Alternatives 3 through 6.

Reduction of Toxicity, Mbility, or Volunme of Contam nants Through Treat nent
Alternatives 3 through 6 will provide an equal degree of reduction in toxicity, nobility, and vol urne.

In these alternatives, sitewide extraction will be used to capture the entire VOC plune, and treatment
technol ogies will be used to reduce contam nant concentrations to chenical -specific ARARs.

Alternatives 8 and 9 will provide a | esser degree of reduction in toxicity, nobility, and vol une of
groundwat er contam nants than Alternatives 3 through 6 in the short term because these alternatives rely on
focused extraction and natural attenuation.

Alternative 1 provides no reduction in toxicity, nobility, or volume for groundwater.
Short-Term Ef f ecti veness

Alternative 1 can be inplenmented nost quickly, however it does not neet the renedial action objectives.
Alternatives 3 and 9 can both be inplenented in about the sane anmount of tinme, four to six nonths.

There will be no significant inpacts to the ABL facility under any of the alternatives.

Alternatives 3 and 9 will likely produce the |argest disturbance due to the installation of the Site 10

di scharge pipeline that nust be installed across facility roads. In these alternatives, the Site 1 treatnent
system nmust al so be tenporarily shut down for nodifications. Alternatives 4, 5, 6, and 8 will have a m nor
inpact on the facility, unless the stormsewer requires a najor upgrade to handle the treated discharge. If
an upgrade were required, the potential disruption to ABL would be the sane as Alternatives 3 and 9. Al
construction will take place on ABL property.

The majority of the risk results fromfugitive dust em ssions that can be controlled. Alternative 1 will have
virtually no inpact on the facility.



I npl enentability
There are no significant technical difficulties associated with any of the alternatives.

Aqui fer testing and nonitoring will be necessary to evaluate how effective the well network will be in
capturing the contam nant plune.

Alternatives 3 and 4 require the design and construction of an effective extraction well network for the
entire sitewi de contam nant plunme and for Alternative 4, 5, and 6 the construction of a conplex treatment
facility. Alternatives 8 and 9 require the design and construction of a focused, linmted extraction well
network, and for Alternative 8 the construction of a conplex treatment facility. Alternative 9 will rely on
the Site 1 treatment systemfor treatnment of the contam nated groundwater.

Fi ve-year site reviews will be required in all of the alternatives because contam nated media will remain on
site after inplenentation of each alternative.

Cost

The annual operating and mai ntenance (O&V) cost is estimated to be simlar for Alternatives 3 and 8, while
Alternative 5 has the highest & and Alternative 9 has the smallest & On a present worth basis,
Alternative 5 is the nost costly, at $3, 600, 000.

The present worth of Alternative 3 is $1,900,000 and that of Alternative 8 is 1,800,000. Alternative 9 is the
| east expensive alternative (excluding the No Action Alternative), with a present worth of $1, 600, 000.

2.7.3 MDD FYING CRI TER A
St at e Accept ance

The West Virginia Dvision of Environmental Protection, on behalf of the State of West Virginia, has revi ened
the information available for Site 10 G oundwater, QU 5 and has concurred with the sel ected renedy.

Communi ty Acceptance

Community Acceptance summari zes the public's general response to the alternatives described in the Proposed
Pl an and the Focused Feasibility Study. No witten coments were received during the forty-five day coment
peri od, which began on March 31 and ended on May 14, 1998. The comments recorded at the Proposed Plan Public
Meeting held April 8, 1998 and the responses are referenced in the Responsiveness Summary, Section 3.0 and
included in Appendi x B of the RCD.

2.8 THE SELECTED REMEDY

Not one of the alternatives discussed in Section 2.6 can be inplenented at this time at Site 10. Because of
the uncertainty in the effectiveness of natural attenuation at Site 10 and because the full extent of

al luvi al and bedrock contam nation at Site 10 has not been defined, not one of the alternatives would be
effective as a final renedial action for Site 10 groundwater at this tine.

As an interimaction, a nodification of Alternative 9 - Focused G oundwater Extraction and D scharge to Site
1 Treatnment Plant, is the selected interimrenedial alternative. Based on available infornation and the
current understanding of Site 10 conditions, a nodified Alternative 9 appears to provi de the best bal ance
with respect to the nine NCP evaluation criteria.

In addition, this selected alternative is anticipated to approach neeting the follow ng statutory
requi renents:

Protection of human health and the environment (groundwater). The sel ected
interimrenedial action will greatly reduce the mgration of the entire plune and
with institutional controls in-place, will be protective of hunman health.

Conpl i ance with ARARs. Wil e conpliance with chem cal -specific ARARs
(MCLs) for the groundwater plume will not occur for the entire site, it is
estimated that the greatest concentration of contami nants, as defined by the 100



ppb concentration of VOCs in the groundwater plume at Site 10 will be captured.
Cost - ef fecti veness.

Utilization of permanent solutions and alternative treatnent or resource recovery technol ogies to the maxi mum
extent practicable.

The maj or conponents of the selected interimaction remedy are:

. Institutional controls, including |and use restrictions inposed through appropriate
adm ni strative nechani sns to prevent groundwater use.

. G oundwat er punping froma mnimumof three extraction wells to capture the hot
spot of the VOC contaninant plune. The renai nder of the VOC plune wll be
investigated to better define the extent of contam nation and to determine if the
groundwat er may be renedi ated through natural attenuation.

. Installation of a pipeline to transport groundwater fromSite 10 to the Site 1 treatnent plant.
. Di scharge to the North Branch Potonac R ver.
. G oundwater nmonitoring on a tinmely basis, quarterly to sem -annually, wll evaluate

groundwat er quality, contam nant migration, and degradation for inclusion in the 5-
year site reviews.

This selected interimrenedial action will be consistent with and a najor conponent of any final renedial
action selected at a later time for Site 10 groundwater.

The selected interimaction alternative addresses contam nated groundwater at Site 10, but does not address
contami nation associated with surface and subsurface soil overlying the groundwater aquifers. As discussed
previously, a separate FFS will be prepared whi ch addresses soil contam nation.

2.8.1 PERFORVANCE STANDARDS

The performance standards outlined below will be used to evaluate the overall performance of the sel ected
interimaction renedy.

Capture the Site 10 contami nant plune, which is defined by the 100 ppb VOC cont am nant concentration contour
as presented in the Phase 11 Aquifer Test Report.

Treat all extracted groundwater to | evels neeting the substantive requirements of the dean Water Act
Nati onal Pollutant Discharge Eli mnation System (NPDES) regul atory program The Anbient Water Quality
Criteria (AWX) for water and organisnms will be considered further in the calculation of final discharge
limts devel oped to be protective of hunan health and the environnent.

Devel op and i npl enent groundwat er investigation and nonitoring plans that will define the extent of
groundwat er contam nation in both the alluvial and bedrock aquifers and will denonstrate if natural

attenuation is effective at Site 10.

Devel op and i npl enent institutional controls, including | and-use restrictions inposed through appropriate
adm ni strative nechani sns to prevent groundwater use.

A site -specific |land-use control inplenentation plan shall be devel oped by the Navy and incorporated in the

Renedi al Design. The inplenentation plan shall identify the [and area under restriction and shall include a
di scussion of site access controls, site security, operation and mai ntenance activities necessary to naintain
any physical access control features, drilling controls, groundwater use controls,

notice filed on local property records, and site signs.

Wthin 30 days of conpletion of the installation of the punps in the extraction wells at Site 10 signs shall
be posted indicating hazardous substances are present. These signs shall be renoved at the conpletion of the
r ermredy.

Alliant Tech Systens prepares the planning docunents that would affect the |land use or future | and use of the



property at ABL. These docunents are usually submtted and any change to the existing |land use to a specific
area at ABL woul d be approved by the Navy. The planning docunents for the facility, either those

devel oped by Alliant Tech Systens (or other parties contracted to the Navy), or those devel oped by the Navy
shal | be updated with notations indicating the area of the Site 10 groundwater plume as an area where
construction can not occur, residential devel opment can not occur, and where groundwater can not be used.

As part of the yearly O & M Report, the Navy shall conduct a field inspection and certify that the
institutional controls as outlined above are still in-place and effective. The Navy shall notify USEPA and
W/DEP 60 days before planning changes in the use of Site 10 groundwater or any of the use restrictions in the
pl anni ng docunents referenced above in relation to Site 10. If the land use at Site 10 changes, the Navy
shal | i mredi ately upon discovery notify the EPA and W/DEP. The Navy shall also notify WHDEP and EPA in
advance, if the Navy contenplates any transfer, by sale or |lease, of the land area including Site 10.

Additionally, a notice shall be filed in local property records with the docunents indicating United States
ownership of the property in question at the county courthouse which indicates that ABL Plant 1 is an NPL
site, Site 10 groundwater is restricted fromuse according to requirenents of this ROD, and that information
specific to Site 10 groundwater can be reviewed in the admnistrative record for Site 10.

2.9 STATUTORY DETERM NATI ONS
Remedi al actions nust neet the statutory requirenments of Section 121 of CERCLA as di scussed bel ow.

Remedi al actions undertaken at NPL sites must achi eve adequate protection of human health and the
environnent, conply with applicable or relevant and appropriate requirenents of both Federal and State | aws
and regul ations, be cost effective, and utilize, to the maxi mumextent practicable, permanent sol utions and
alternative treatnent or resource recovery technol ogi es.

Al so, renedial alternatives that reduce the volune, toxicity, and/or nobility of hazardous waste as the
principal elenent are preferred. The foll owi ng di scussion summarizes the statutory requirenents that are net
by this preferred alternative.

2.9.1 Protection of Human Heal th and the Environnent

The selected interimrenedial action will protect human health and the environnent in the short termand is
intended to provide adequate protection until a final Record of Decision is signed.

The installation of extraction wells, the capture of the "hot spot"” contam nation, and the treatnent at Site
1 groundwater treatnment plant will prevent continued migration of highly contam nated groundwater fromSite
10 and will reduce contam nant concentrations in the aquifer beneath Site 10.

Land use restrictions and site access restrictions will prevent future use of groundwater,
therefore elimnating direct contact, ingestion and inhalation threats associated with
groundwat er contam nation at the site.

2.9.2. Conpliance with ARARs

The selected interimrenedial action will be constructed to neet all applicable or relevant and appropriate
requi renents (ARARs) whether chem cal, action, or location specific, where possible. The selected interim
remedi al action will not neet naxi numcontam nant |evels (MCLs) for groundwater at Site 10.

Under this alternative, extracted groundwater will be treated and discharged to the North Branch Potonac
Ri ver.

Chemi cal -specific ARARs require contam nant concentrations in discharged groundwater to be | ess than
di scharge limts established by the State of West Virginia and the federal government. The groundwat er
treatment systemw || be designed to neet these criteria.

Action-Specific ARARs - The State of West Virginia Goundwater Protection Act regulations (47CSR58-4.7 to

4.7.4) require that pipelines that convey contaninants should preferentially be installed above ground. All
residuals fromthe groundwater treatnent plant will be properly handl ed, characterized, and undergo proper
di sposal followi ng federal and state regul ati ons such as the Resource Conservation and Recovery

Act (RCRA).



Section 121 of CERCLA, as anended by SARA, requires a periodic review of renedial actions at |east every five
years for as |long as contam nants that pose a threat to hunman health and the environment remain onsite.

2.9.3 Cost-Effectiveness
The selected interimrenedial action is the nost cost-effective alternative in neeting the RAGCs.

The "no action" and the other alternatives are less costly than the selected alternative, however these
alternatives at this tine can not be inpl enented.

2.9.4 Wilization of Permanent Solutions and Alternative Treatnent Technol ogi es or Resource Recovery
Technol ogi es to the Maxi mum Extent Practicable ("ME P.")

The selected interimrenedial action will greatly reduce dissolved contam nation in the groundwater providing
a permanent solution in these contam nated areas, and it will greatly reduce the mgration of the hot spot.
Finally, a portion of the treated groundwater will be utilized by the facility for plant operations. Al though
this selected interimaction is not intended to address fully the statutory nmandate for pernanence and
treatnment to the maxi numextent practicable, this interimaction does utilize treatment and thus is in
furtherance of that statutory nandate.

2.9.5 Preference for Treatnent as a Principal El enent

Because the selected interimrenmedial action does not constitute the final renedy for the groundwater at Site
10, this statutory preference for renedies that enploy treatnent that reduces toxicity, nmobility, or volunme
as a principal element, although partially addressed in the selected interimrenedial action will be
addressed by the final response action.

2.9.6 Docunentation of Significant Changes

The selected remedy is the same alternative identified as the recomrended alternative in the Proposed
Remedi al Action Plan and that was presented to the public at the public nmeeting held April 8, 1998.

There were no significant changes to the recommended renedi al action alternative presented in the Proposed
Pl an.



3. 0 RESPONSI VENESS SUMVARY

The selected interimaction renedy for Site 10 QU 5 is the focused groundwater extraction and di scharge to
Site 1 treatrment plant. No witten comments, concerns, or questions were received by the Navy, EPA or the
State of West Virginia during the public comment period fromMarch 31, 1998 to May 14, 1998. A public neeting
was held on April 8, 1998 to present the Proposed Plan for Site 10 QU 5 and to answer any questions on the
Proposed Pl an and on the docunents in the information repositories. Several questions were answered during
the neeting. Based on the limted comrents, the public appears to support the selected renedy. The transcript
of the neeting is part of the admnistrative record for this Cperable Unit. A summary of comments received
during the Public Meeting is attached as Appendi x B.



APPENDI X A

Appl i cabl e or Rel evant and Appropriate Requirenents

ARAR or TBC
. LOCATION
SPECI FI C

Endanger ed
Speci es Act of
1978

The

Ar chaeol ogi cal
and Hi storical
Preservation Act
of 1974

Ri vers and
Har bors Act of
1890

Mgratory Bird
Area

Site 10 G oundwat er

Al l egany Ballistics Laboratory,

Regul ati on

16 USC 1531
50 CF.R Part
402

16 US.C °
469

33 USC 403

16 USC
Section 703

QO assification

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

West Virginia

Requi renent Synopsi s

Act requires federal agencies to ensure that any action authorized by an
agency is not like to jeopardize the continues exi stence of any
endangered or threatened species or adversely affect its critical habitat.

Requires actions to avoid potential |oss or destruction of significant
scientific, historical, or archaeol ogical data. Construction on previously
undi sturbed | and woul d require an archaeol ogi cal survey of the area.

The North Branch Potomac River is classified as a navigable river.
Permits required for structures or work in or affecting navigable waters

Protects al nost all species of native birds in the U'S. fromunregul ated
"take" which can include poisoning at hazardous waste sites. Mgratory
birds are encountered near the river at Site 1.



Appl i cabl e or Rel evant and Appropriate Requirenents

W1ld and Scenic
Ri vers Act

Fish and Wl dli
Coordi nati on Ac
Section 662

Resource
Conservation an
Recovery Act

G oundwat er
Protection Act

APPENDI X A

Site 10 G oundwat er

Al l egany Ballistics Laboratory,

16 USC 1271
et seq. And
section 7(a)

fe 16 USC 662
t,

40 C.F.R
d 264. 18(b)

47 CSR 58
4.10

West Virginia

Potential ly
Appl i cabl e

Potential ly
Appl i cabl e

Potential ly
Appl i cabl e or
Rel evant and
Appropriate to
renoval and

t r eat nent
activities.

Rel evant and
Appropriate

Avoi d taking or assisting in action that will have direct adverse effect
scenic rivers. Construction activities near the North Branch Potomac
Ri ver may have an adverse effect on the river.

Action taken should protect fish or wildlife. Response actions (treated
di scharge) will be protective of human health and the environnent.

Appl i cabl e to hazardous waste facilities constructed within 100-year
fl oodpl ai n. Rel evant to construction of facilities for managenent of
materials simlar to hazardous waste. Facility nmust be desi gned,
constructed, operated, and maintained to avoid washout.

Facility or activity design nust adequately address the issues arising
fromlocating in karst, wetlands, faults, subsidences,
protection areas determ ned vul nerabl e.

on

del i neat ed wel | head



Appl i cabl e or Rel evant and Appropriate Requirenents

Al l egany Ballistics Laboratory,

Executive O der
11988, Protection
of Fl oodpl ai ns

Executive O der
11990, Protection
of Wetl ands

Procedures for

I npl ementing the
Requi rement s of
the Council on
Envi ronnent al
Quality on the
Nat i onal

Envi ronnent al
Policy Act

APPENDI X A

Site 10 G oundwat er

40 CF.R 6, Potential ly
Appendi x A; Appl i cabl e
excl udi ng

Sections

6(a)(2),

6(a) (4),

6(a)(6); 40

C.F.R 6.302

40 CF.R 6, Appl i cabl e
Appendi x A

40 CF. R Appl i cabl e
Part 6

Appendi x A

West Virginia

Facilities or activities located within the floodplain nust conply with
this order. Actions taken should avoi d adverse effects, nininize
potential harm restore and preserve natural and beneficial val ues.

Action to minimze the destruction, |oss, or degradation of wetlands.

This is EPA's policy for carrying out the provisions of Executive Oder
11990 (Protection of Wtlands). No activity that adversely affects a
wet | and shall be pernitted if a practicable alternative that has | ess effect
is available. If there is no other practicable alternative, inpacts must be
m tigat ed.



Endangered and
Thr eat ened Fi sh
Speci es
Construction on
Nonti dal Waters
and Fl oodpl ai ns
Nonti dal Wetl ands
I'1. ACTION
SPECI FI C
AR

Clean Air Act

Clean Air Act

APPENDI X A

Applicabl e or Rel evant and Appropriate Requirenents
Site 10 G oundwat er

Al l egany Ballistics Laboratory,

COVAR
08. 02-12/
08. 03. 08

COVAR
08. 05. 03

COVAR
08. 05. 04/
08. 05. 07

CAA Section
101 and 40
C.FR 52

40 CF. R 52

Appl i cabl e

Appl i cabl e
To Be
Consi der ed

Rel evant and
Appropriate

Appl i cabl e

West Virginia

Actions will be performed to conserve endangered fish species and the
habitats they depend on.

Any renedial action that alters the waterway or floodplain in the State of
Maryland will follow these regul ations.

Protect the nontidal wetlands of the State of Mryl and

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

Predict total em ssion of volatile organic conpounds (VOCs) to
denonstrate allowabl e emi ssion levels fromsimlar sources using
Reasonabl y Avail abl e Control Technol ogy (RACT).



Clean Air Act

Clean Air Act

Clean Air Act

Clean Air Act

Air Pollution
Control Act

Air Pollution
Control Act

Air Pollution
Control Act and
t he Hazar dous
Wast e
Managenent Act

APPENDI X A

Applicabl e or Rel evant and Appropriate Requirements

40 CF.R 60
Subpart
WW and CC

40 CF. R 61

CAA Section
112(D

CAA Section
118
°45CSR7-4. 2

©45CSR25-3. 2

°45CSR25-4. 3

Site 10 G oundwat er
Al | egany Ballistics Laboratory,

To Be
Consi der ed

Rel evant and
Appropriate

Rel evant and

Appropriate
Appl i cabl e
Appl i cabl e

Rel evant and
Appropriate

Rel evant and
Appropriate

West Virginia

New Source Performance Standard (NSPS): deals with non-nethane
organi ¢ comnpounds.

Verify that em ssions of mercury, vinyl chloride, and benzene do not
exceed | evel s expected fromsources in conpliance with hazardous air
pol lution regul ati on.

Em ssi on Standards for new stationary sources.

Control of pollution fromFederal Facilities.

Al Il owabl e mineral acids stack gas concentration.

Adopts by reference Table 25-A of the Code of Federal Regul ations

Facility design, construction, maintain, and operate in a manner to
m ni m ze hazardous waste constituents to the air.



APPENDI X A
Applicabl e or Rel evant and Appropriate Requirenents
Site 10 G oundwat er
Al egany Bal listics Laboratory, West Virginia

Air Pollution °45CSR27-3. 1 Appl i cabl e Best Avail abl e Technol ogy requirenments for the discharge of emi ssions
Control Act thru ©45-27- of toxic air pollutants.
3.5
Air Pollution °45CSR27-4. 1 Appl i cabl e Best Avail abl e Technol ogy requirenments for Fugitive Em ssions of
Control Act thru 4.2 Toxic Air Pollutants.
Air Pollution °45CSR30 Appl i cabl e Requirenents for the air quality pernitting system
Control Act
Ar Qality COVAR To Be Anbient air quality standards, general em ssions standards, and
26. 11 Consi der ed restrictions for air em ssions fromconstruction activities, vents, and
treat ment technol ogi es.
WATER
Criteria for 49 CF.R Potentially A facility shall not cause a discharge of pollutants into the waters of the
Cl assification of 257.3-3(a) Appl i cabl e U S that is in violation of the substantive requirenments of the NPDES
Sol i d Waste under CWA Section 402, as amended.

D sposal Facilities
and Practices



APPENDI X A
Applicabl e or Rel evant and Appropriate Requirenents
Site 10 G oundwat er
Al egany Bal listics Laboratory, West Virginia

Criteria for 49 CF.R Potential ly A facility or practice shall not cause nonpoint source pollution of the

Cl assification of 257. 3-3(a) Appl i cabl e waters of the U S. that violates applicable |egal substantive requirenents
Sol i d Wage i mpl enenting an areawi de or Statew de water qualify managenent plan

Di sposal Facilities approved by the Admi ni strator under CM Section 208, as amended.

and Practices

Criteria for 49 C F. R Potential ly A facility or practice shall not contam nate an underground dri nki ng

Cl assification of 257.3-4 and Appl i cabl e wat er source beyond the solid waste boundary or a court- or State-

Solid Waste Appendi x | establ i shed alternative.

Di sposal Facilities
and Practices

Cl ean Water Act 40 C F.R 403 Appl i cabl e Pretreatnent Standards. Control the introduction of pollutants into
POTV.

G oundwat er 46 C S R Appl i cabl e Standards for purity and quality for groundwater in the State.

Protection Act 12.3.1 thru 3.3

Moni t ored Nat ural CSWER TBC Moni tored natural attenuati on nost appropriate when used in

Attenuation Policy Directive conjunction with active remedi ati on measures or as followup to active

9200. 4- 17 remedi ati on nmeasur es.

Cl ean Water Act 40 CF. R 121 Rel evant and Cont ami nated groundwater wll be cleaned up to MCLs, except in a

Appropriate DNAPL- zone, if one exists, which will be exenpt because it is

technically inpracticabl e based on engi neeri ng concerns.



Cl ean Water Act

Cl ean Water Act

d ean Water Act

QG oundwat er
Protection Act

QG oundwat er
Protection Act

G oundwat er
Protection Act

APPENDI X A

Applicabl e or Rel evant and Appropriate Requirements

40 C.F.R
122. 44(a)

40 C.F.R
122.41(i) ()

40 CF. R
125. 100

°46CSR12-3.1
thru 3.3 plus
Appendi x A;
°47CSR-58-1
to °47CSR58-
12

°46CSR12-3. 3

©47CSRS8- 4. 2

Site 10 G oundwat er
Al | egany Ballistics Laboratory,

Appl i cabl e
Appl i cabl e
Appl i cabl e

Rel evant and
Appropriate

Appl i cabl e

Rel evant and
Appropriate

West Virginia

Best Avail abl e Technol ogy (BAT). Use BAT to control toxic and
nonconventional pollutants. Use best conventional pollutant control
technol ogy (BCT) to control conventional pollutants.

Moni tori ng Requirenents. D scharge nmust be nonitored to assure
conpliance. Conply with additional substantive requiremnents.

Best Managenent Practices. Devel op and inplenment a Best
Management Practice programto prevent the rel ease of toxic
constituents to surface waters.

This establishes the mini num standards of water purity and quality for
groundwater | ocated in the state.

Constituents in groundwater shall not cause a violation of the standards
found at 46 CSR in any surface water.

Subsurface bores of all types shall be constructed, operated and cl osed
in a manner which protects groundwater.



G oundwat er
Protection Act

QG oundwat er
Protection Act
QG oundwat er

Protection Act

QG oundwat er
Protection Act

QG oundwat er
Protection Act

APPENDI X A

Applicabl e or Rel evant and Appropriate Requirements

© 47CSR58-
4.3.2

047CSR58-
4.4.1
047CSR58-
4.5.2

047CSR58-4. 7
to 4.7.4

047CSR58 4.8

Site 10 G oundwat er
Al | egany Ballistics Laboratory,

Rel evant and
Appropriate

Rel evant and
Appropriate

Rel evant and
Appropriate

Rel evant and
Appropriate

Rel evant and
Appropriate

West Virginia

New areas used for storage shall be designed, constructed and operated
to prevent rel ease of contam nants.

Loadi ng and unl oadi ng stations including but not linted to drums,

trucks and railcars shall have spill prevention and control facilities and

procedures as well as secondary contai nment.

New i npoundnents shall be designed and operated to prevent
contam nati on of groundwater.

Pi pel i nes conveyi ng contam nants shall preferentially be installed above
ground. Ditches conveying contam nants nust have appropriate |liners.
Punps and rel ated equi pment nust be installed to prevent or contain any
| eaks or spills.

Requi rements for secondary contai nment for sunps and above ground
t anks.



G oundwat er
Protection Act

G oundwat er
Protection Act

QG oundwat er
Protection Act

G oundwat er
Protection Act
G oundwat er

Protection Act

G oundwat er
Protection Act

APPENDI X A

Applicabl e or Rel evant and Appropriate Requirements

© 47CSR58-
4.9.4 to 4.9.7

© 47CSR58-
8.1.3

©47CSR58-
8.1.2to 8.1.3

©47CSR58-
4.10
°47CSR59-4. 1
to 4.7

°47CSR 60-1
to 23

Site 10 G oundwat er
Al | egany Ballistics Laboratory,

Appl i cabl e

Appl i cabl e

Rel evant and
Appropriate

Rel evant and
Appropriate

Appl i cabl e

Appl i cabl e

West Virginia

G oundwat er nmonitoring stations shall be |ocated and constructed in a
manner that allows accurate determ nation of groundwater quality and

| evel s, and prevents contamination of groundwater through the finished
wel | hole or casing. Al groundwater nonitoring stations shall be
accurately located utilizing |atitude and | ongitude by surveying, or other
accept abl e means, and coordi nates shall be included with all data

col | ected.

Adequat e groundwat er nonitoring shall be conducted to denonstrate
control and contai nment of the substance. The director shall specify
whi ch paraneters should be nonitored in a renedi al operation.
Groundwat er nonitoring nust continue until results assure adequate
remedi al action was taken.

Clean up actions shall not rely primarily on dilution and di spersion if
active renedi al neasures are technically and econom cal ly feasible.

Facility or activity design nust adequately address the issues arising
fromlocating in Karst, wetlands, faults, subsidence, delineated well head
ptotection areas determ ned vul nerabl e.

Monitoring well Drillers certification.

Moni toring wel |l design Standards.



APPENDI X A
Applicabl e or Rel evant and Appropriate Requirenments
Site 10 G oundwat er
Al l egany Ballistics Laboratory, Wst Virginia

G oundwat er °47CSR60- 5 Appl i cabl e Requi rement s and procedures governing the installation and
Protecti on Act to 18 and devel oprment and/ or redevel opnent and reconditioning of tenporary or
°47CSR60- 20 permanent nonitoring well (s), piezoneter(s), recovery well(s), well(s),
to 22 and bor ehol es.
G oundwat er °47CSR60- 19 Rel evant and Abandonnent requirenents and procedures for tenmporary or permanent
Protecti on Act Appropriate nmonitoring well (s), piezoneter(s), recovery well(s), well(s), and
bor ehol es.
Water Pol | ution 246 CSR 1-1 Rel evant and Rul es establishing the requirenents governing the di scharge or deposit
Control Act to 9 Appropriate of sewage, industrial wastes and other wastes into the waters of the State
and establishing water quality standards for the waters of the State
standing or flowi ng over the surface of the State.
Water Pol | ution °47CSR10 Appl i cabl e Requi renments for NPDES

Control Act



APPENDI X A
Appl i cabl e or Rel evant and Appropriate Requirenents
Site 10 G oundwat er
Al |l egany Bal listics Laboratory, Wst Virginia

Heari ng COVAR Appli cabl e Requirenents for public information/notification of the use of State of
Procedures for 08. 05- 06 Maryl and wat er resources.

\Mat er way

C(bst uct i on,

\\at er way

Construction, and

Wat er

Appropriation and

Use Pernits

Water Quality COVAR Appli cabl e Di scharge of treated groundwater will neet State NPDES linits. There
26. 08. 02/ is an agreenent between West Virginia and Maryl and that the West

Di scharge Limts 26. 08. 03/ Virginia NPDES limts could apply to discharges fromthe Wst Virginia

Permts 26. 09. 04 shore.

M scel | aneous

Public Health °64CSR42- Rel evant and Abandonment criteria for test wells and groundwater sources.
Laws of West 4.3.3.20 to Appropriate

Virginia 4.3.3.20.2.3

Di vi si on of °38CSR11 Rel evant and Requirenents for spill prevention

Envi r onnent al Appropriate

Protection



Er osi on and

Sedi nent Control ;

St or mnat er
Managenent

Resour ce
Conservati on
Recovery Act

Resour ce
Conservati on
Recovery Act

Resour ce
Conservati on
Recovery Act
Resour ce
Conservation
Recovery Act

and

and

and

and

COVAR
26.09.01/
26.09. 02

40 CFR
262.10(a),
262. 11

40 CFR
262. 34

40 CFR
262.171,172,
173

40 CFR
264. 111

APPENDI X A

Applicabl e or Rel evant and Appropriate Requirements
Site 10 G oundwat er

Al l egany Ballistics Laboratory, West Virginia

To Be
Consi der ed

Appl i cabl e

Potentially
Appl i cabl e

Potentially
Appl i cabl e

Potential ly
Appl i cabl e or
Rel evant and

Appropriate

Any | and cl earing, grading, other earth disturbances require an erosion
and sedi ment control plan.

Wast e generator shall determine if that waste is hazardous waste.

Cenerator may accumul ate hazardous waste onsite for 90 days or |ess or
must conply with requirements for operating a storage facility.
Accumul ati on of hazardous waste onsite for |onger than 90 days woul d
subj ect to the substantive RCRA requirenments for storage facilities.

Cont ai ners of RCRA hazardous waste nust be:

- Maintai ned in good condition.

- Conpatible with hazardous waste to be stored.

- Cosed during storage except to add or renove waste.

Ceneral performance standard requires elinmination of need for further
mai nt enance and control: elimnation of postclosure escape of hazardous
wast e, hazardous constituents, |eachate, contam nated run-off, or

hazar dous waste deconposition products. May be relevant to active
managenent of wastes which are sufficiently simlar to hazardous

wast es.



APPENDI X A
Appl i cabl e or Rel evant and Appropriate Requirenents
Site 10 G oundwat er
Al egany Ballistics Laboratory, Wst Virginia

Resour ce 40 CFR Potentially I nspect container storage areas weekly for deterioration.

Conservation and 264. 174 Appl i cabl e

Recovery Act

Resour ce 40 CFR Potentially Pl ace containers on a sloped, crackfree base, and protect from contact

Conservation and 264. 175(a) and Appl i cabl e with accunmul ated |iquid. Provide containnent systemwith a capacity of

Recovery Act (b) 10 percent of the volume of containers of free |iquids. Renove spilled or
| eaked waste in a tinmely nmanner to prevent overflow of the containment
system

Resour ce 40 CF. R Potentially Keep containers of ignitable or reactive waste at |east 50 feet fromthe

Conservation and 264.176 Appl i cabl e facility property line.

Recovery Act

Resour ce 40 CF. R Potentially Keep inconpatible naterials separate. Separate inconpatible materials

Conservation and 264. 177 Appl i cabl e stored near each other by a dike or other barrier.

Recovery Act

Resour ce 40 CF. R Potentially At closure, renmove all hazardous waste and resi dues fromthe

Conservation and 264. 179 Appl i cabl e cont ai nment system and decontam nate or renove all containers, liners.

Recovery Act

Resour ce 40 CF. R Potentially Movenent and di sposal of hazardous waste to new | ocation and

Conservation and 268. 40 Appl i cabl e pl acenent in or on land will trigger |and disposal restrictions for the

Recovery Act hazardous waste. Attain |and di sposal treatnent standards before

di sposi ng of hazardous waste.



Resour ce
Conservati on and
Recovery Act

U S. Departnent
of Transportation

U S. Departnent
of Transportation

U S. Departnent
of Transportation

U S. Departnent
of Transportation

U S. Departnent
of Transportation
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Applicabl e or Rel evant and Appropriate Requirenents

Site 10 G oundwat er

Al l egany Ballistics Laboratory,

40 CF. R

264. 251

(except 251(j),
251(e) (11))

49 C.F.R
171. 2(f)

49 CF.R
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Appl i cabl e

Potentially
Appl i cabl e

West Virginia

Waste put into waste pile subject to | and ban regul ati ons.

No person shall represent that a container or package is safe unless it
neets the requirenents of 49 USC 1802, et seq. O represent that a
hazardous material is present in a package or notor vehicle if it is not.

No person shall unlawfully alter or deface |abels, package, or
descriptions, packages, containers, or notor vehicles used for
transportati on of hazardous materi al s.

Each person who of fers hazardous material for transportation or each
carrier that transports it shall nark each package, container, and vehicle
in the manner required.

Each person offering non-bul k hazardous materials for transportation
shal | mark the proper shipping nane and identification nunber (technical
name) and consi gnee's name and address.

Hazardous materials for transportation in bul k packages nust be | abel ed
with proper identification (ID) nunber, specified in 49 CFR 172.101
table, with required size of print. Packages must remain marked until
cleaned or refilled with nmaterial requiring other marking.
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West Virginia

No package marked with a proper shipping name or |ID nunber may be
offered for transport or transported unless the package contains the
identified hazardous material or its residue.

The marki ng nust be durable, in English, in contrasting colors,
unobscured, and away from ot her marki ngs.

Label i ng of hazardous material packages shall be as specified in the list.

Non- bul k conbi nati on packages containing |iquid hazardous naterials
must be packed with closures upward, and rmarked with arrows pointing
upwar d.

Each bul k packagi ng or transport vehicle containing any quantity of
hazardous material must be placarded on each side and each end with the
type of placards listed in Tables 1 and 2 of 49 CFR 172.504.



APPENDI X B

SUMVARY OF COMMENTS RECEI VED DURI NG
PUBLI C MEETI NG AND RESPONSES

The follow ng represents the Department of the Navy's responses to all the coments received on the subject
Proposed Pl an. The Navy, WHDEP, or the EPA have received no witten commrents fromthe public. Consequently,
the following is based on remarks made or questions posed that were recorded and transcribed during the
public neeting held April 8, 1998 at Building 1 at ABL Plant 1. A conplete copy of the transcript included in
the Administrative Record which can be found in the information repositories |ocated at:

Fort Ashby Public Library

Box 74, Lincoln Street

Fort Ashby, West Virginia 26719
Contact: Jean Howser

304/ 298- 4493

La Vale Public Library
815 National H ghway

La Val e, Maryland 21502
Contact: Sondra Ritchie
301/ 729- 0855

Question 1: |Is there any way that (Remedi al Advisory)Board nenbers can get this (Proposed Pl an)
earlier than just comng to the board (public) neeting and listening to the presentation?

Response: Yes. Anytime after March 31, 1998, RAB nenbers and nenbers of the public could have gotten a copy
of the Proposed Plan by visiting either of two infornation repositories either at the Fort Ashby

or La Vale libraries. W had hoped to be able to send all the RAB menbers copi es of the Proposed

Pl an before the opening of the public comrent period, which was March 31, 1998. However, for this Site, the
Proposed Plan was not finalized until the day before (March 30th) it was sent out and the public announcenent
was i ssued in the papers.

Question 2: Wen was the | atest groundwater data collected and have any recent sanpl es been
taken (at Site 10)? If the data is not all that recent, do we know if contam nation has
mgrated further (then indicated on your map) or if it is less?

Response: The nost recent sanpling data and analytical results are from Decenber 1996, a little nore than

a year and a half ago. The data, as presented on the nmap, indicates that we do not know the full extent of
groundwat er contam nation or the potential for continued contanminant mgration. W are fairly certain that we
have outlined or defined the area of the greatest |evel of contam nation, what we are calling the "hot spot™”
as defined by the 100 ppb VOC contour. Because we do not know the full extent of contam nation we

have proposed this groundwater renmedy as an interimaction. As nore information is devel oped during the

noni toring phase a final decision on howto clean-up the contaninated aquifers can be nade.

Question 3: Wiat is the existing evidence of natural attenuation (occurring in the groundwater at
site 10)?

Response: The existing evidence for assumng sone natural attenuation is occurring in the groundwater at
Site 10 is that we are detecting sone of the degradati on or daughter products. For TCE in the groundwater at
Site 10 a daughter product that we have detected is DCE. What we do not know is if the degradation reactions
are going to conpletion, so that the contaninants are changed to relatively harm ess conpounds. Conti nued
nonitoring and investigation will answer this question

Question 4: In there a finite amount of water in the water table or aquifer that is contam nated?
Do you know if there is a source of TCE that is recontaninating the water?

Response TCE is no longer used at the facility and has not been used at Building 157 for nore than thirty
years. TCE concentrations in the soil beneath the forner solvent recovery still at Building 157 are fairly
low and the potential for that contam nated soil to be a continuing source for groundwater contam nation is
| ow. However, the soils are being evaluated as a separate operable unit and an assessnment of the |eaching
potential of the contaminants in the soil will be perfornmed.



It would be misleading to say that there is a finite anount of contam nated groundwater at Site 10. The
problemis that organic contam nants, such as TCE, can adsorb to soils and other organics particles in the
aqui fer. These adsorbed contamnants tend to slowy desorb or dissolve in the moving groundwater and
cont am nat e additional volumes of groundwater. A rule of thumb is that we woul d have to renmove 10 tines the
pore volume of groundwater froman area to successfully remove organi c contamnation. There is not a sinple
answer to your question, especially if a dense, non-aqueous phase |iquid (DNAPL) exists in the

aqui fers

Question 5: Do you have DNAPL (at Site 10)?

Response: W are not certain. Some researchers are now saying that if you detect any TCE i n groundwat er

you have DNAPLs sonewhere nearby. At this time, unlike Site 1 at ABL, we do not think we have a DNAPL probl em
at Site 10. In the sanpling of the nonitoring wells at Site 10 we have not detected a separate phase

mat eri al

Question 6: Do you have estimates of your recharge rate at this aquifer, and if it is constant or
subj ect to heavy precipitation or other events?

Response: The recharge for Site 10 cones nostly fromrainfall, so whatever seasonal rainfall variations
there are, that could change the infiltration rate and therefore the recharge rate. W do not have a
recharge rate for the alluvial aquifer calculated froma specific rainfall anmount

Question 7: How long will it take (to punp out the contam nated groundwater) and what are the
turnover rates going to be? Have you estinmated turnover rates?

Response: W have estinmated that punping fromthree extraction wells, at punping rates from7 to 15 gall ons
per minute, would capture the contaminants in the "hot spot" as defined by the 100 ppb VOC concentration
within 10 years. W expect that the entire contaninated groundwater plume could take 30 years or nore to be
remedi ated. W have not estimated any specific turnover rates

Question 8: On the data (fromthe groundwater wells) you get, did it give you any sense as to how TCE
concentrations, mght have been stratified, (in) the depth of the wells? O do you know? O are you not able
to collect that (kind of) data?

Response: There are two aquifers beneath Site 10, both contam nated with VOCs at different concentrations.
The alluvial aquifer occurs at a depth of twenty-five to forty feet below the ground surface. It is conposed
of sand, clay and in sone |ocations a cobble zone perhaps six to seven feet thick. Above this zone, to the
ground surface is a silty clay to clay-rich material that is not a good aquifer.

The bedrock aquifer occurs bel ow the alluvial aquifer, deeper than forty feet fromground surface. This
aqui fer is conposed of fractured |inestones and shal es. The groundwater in the bedrock noves al ong these
fractures

W have a good, general understanding of the vertical distribution of groundwater contam nation in the two
aqui fers. There is a much higher or greater concentration of contam nants in the alluvial aquifer than in the
bedrock aquifer. TCE, for exanple, was detected at a concentration of 830 ppb in the alluvial aquifer and
only at 300 ppb in the bedrock aquifer

This constitutes the extent of the comrents and responses on the Proposed InterimRenedial Action Plan for
Site 10 G oundwater at the Allegany Ballistics Laboratory.



