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1. DECLARATION CF THE RECORD OF DECI SI ON
1.1 SITE NAME AND LOCATI ON

Cluster 1, forner NNke Mssile Site (Nike Site), Edgewood Area, Aberdeen Proving G ound (APG,
Mar yl and.

1.2 STATEMENT CF BASI S AND PURPCSE

This Record of Decision (ROD) docunent presents the remedial actions selected to reduce the risks
posed by contani nated shal | ow groundwat er, the Launch Sout hwest Landfill, and Launch Area septic/si phon tanks
and sewer lines (hereinafter referred to as sanitary sewer systen), and six deconmi ssioned Nike mssile silos
located at the NNke Site (Quster 1 of the Lauderick Creek Area) at APG Maryland. These renedial actions
wer e devel oped in accordance with the Conprehensive Environnmental Response, Conpensation, and Liability Act
of 1980 (CERCLA), as anmended by the Superfund Amendnents and Reaut horization Act of 1986 (SARA) and, to the
extent practicable, the National Ol and Hazardous Substances Pollution Contingency Plan (NCP). This
deci sion is based on the Admi nistrative Record for this site. Docunents contained in the Admnistrative
Record are identified in Sect. 2.2.

The U S. Environnental Protection Agency (USEPA) and the Maryland Departnent of the Environment (MDE)
concur on the sel ected remnedies.

1.3 ASSESSMENT CF THE SI TE

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

1.4 DESCRI PTION OF THE SELECTED REMEDI ES

The duster 1 cleaning is part of a conprehensive environmental investigations and cleanup currently
bei ng performed at APG under the CERCLA program APGis divided into 13 study areas conprising 55 clusters
that enconpass potential sources of contamination. duster 1 of the NNke Site is part of the
Lauderick Creek Study Area. The renmining clusters of the Lauderick Creek Study Area and the other study
areas are being addressed as separate actions.

This action addresses the principal threats at the N ke Site in four ways: extracting and treating

cont am nated groundwat er, isolating the Launch Southwest Landfill as a potential source of contam nation

by installing an inpermeabl e conposite cap, renoving contam nants fromthe sanitary sewer system and

filling the systemwith an inert material, and accepting the interimmssile silo renmedial action (renoval of
contam nated liquids and filling the silos with an inert material) as the final action. This four-part

remedy minimzes the risk associated with exposures to contam nated nmaterials by renoving the source(s) of
contami nati on where possible, by isolating fromthe environnment potential contamnants that will remain in
pl ace (Launch Sout hwest Landfill), and by linmting access to the site and affected groundwater. The ngjor
components of the selected renmedy, arranged by site/feature, are presented in the follow ng sections.

1.4.1 Selected Renedy for Contam nated G oundwat er

Renmoval of groundwater using extraction wells and treatnent of the water using aboveground
reducti ve dehal ogenati on.

Di scharge of treated water to a tributary of the Bush River.

Long-term groundwater nonitoring to ensure reduction of contam nants to clean-up |evels.
Land-use restrictions prohibiting the use of on-site groundwater.

1.4.2 Selected Renedy for Launch Sout hwest Landfill

Installation of a conposite cap over the landfill (approximately 1.1 acres).
Institution of |and-use restrictions.

Installation of a chain link fence.

Installati on of groundwater nonitoring wells and | ong-term groundwat er monitoring.

1.4.3 Selected Renedy for Sanitary Sewer System

Remove sl udge from sewer system

H gh-pressure water blast sewer |lines, manhol e, and tanks to clean the system

Fill clean tanks, manholes, and pipes with inert material (e.g., concrete grout or slurry mxture).
Renmove all surficial structures, regrade, and vegetate.



Di spose of the sludge and wash water off-site.

1.4.4 Selected Renedy for Nke Mssile Silos

No further action will be concluded on the Nke Mssile Silos. It is recomrended that the renoval
acti on-whi ch included punping the | ead-contani nated water fromthe six silos, transporting the water
off-site for treatment, and filling the six mssile silos with concrete-be accepted as the final
action.

1.5 STATUTCRY DETERM NATI ONS

The selected renedies are protective of human health and the environment, conply with federal and
state requirenents that are legally applicable or relevant and appropriate to the renedial action, and are
cost-effective. The renedi es use permanent solutions and alternative treatment technologies to the
maxi mum extent practicable. The selected renedy for contam nated groundwater (on-site treatnent)
neets the statutory preference for remedi es enploying treatnment that reduces the toxicity, nobility, or
volume as a principal element. The capping of the landfill and the off-site transport and di sposal of sl udge
reduce the nobility of contam nants by placing themin controlled, nonitored | ocations. However, these
remedi es do not neet the statutory preference for treatnent that reduces the volune or toxicity of
contam nants. Wth respect to landfill wastes, the potential presence of unexpl oded ordnance (UXO, and
the fact that no maj or sources of contanmi nants have been identified, support a contam nant rather than a
renmoval remedy. Because sone of the remedi es di scussed above do not allow for unrestricted future use
of the site, a revieww ||l be conducted within 5 years after commencenent of renedial actions to ensure
adequat e long-term protection of human health and the environnment is naintained
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2. DEC SI ON SUMVARY

2.1 SITE NAME, LOCATIQON, AND DESCRI PTI ON

Cluster 1 is located in the Lauderick Creek Study Area of APG in Harford County, approximately
45 miles north of Baltinore, Maryland (see Fig. 1). APGis bordered to the east and south by the
Chesapeake Bay; to the west by Qunpowder Falls State Park, the Crane Power Plant, and residentia
areas; and to the north by the towns of Edgewood, Joppa, Magnolia, Perryman, and Aberdeen. APGis
di vided by the Bush Rver into two nain areas; the Edgewood Area of APGlies to the west of the river
and the Aberdeen Area lies to the east. The Edgewood Area, including Gaces Quarters and Carrol
Island, is listed in the National Priorities List (NPL). The NPL is USEPA's list of U S. hazardous waste
sites considered priorities for long-termrenedi al eval uati on and response.

The Nike Site, also referred to as Cluster 1 of the Lauderick Creek Area, is |located in the northeast
portion of the Edgewood Area. The Nike Site is bordered to the west and north by the installation boundary,
the Antrak railroad tracks, and residential areas; and by wooded and nmarshy areas of the Lauderick Oreek Area
to the south and east. The Nike Site consists of approximately 300 acres, of which a 102.2-acre portion was
originally designated for closure under the Department of Defense Base
Real i gnnent and O osure (BRAC) program The site is no longer considered part of this program and al
further actions will be conducted as a standard CERCLA activity. The |aunch area, |ocated at the northern
end of uster 1 to the west of Monks Creek (see Fig. 2), includes six abandoned nissile silos, severa
buildings, a 1.1-acre landfill, and a septic tank/subsurface sand filter bed system An abandoned
underground fuel oil storage tank was renoved fromthe | aunch area in 1991. The barracks area, |ocated
sout hwest of the launch area (see Fig. 2), consists of five buildings, a septic tank, and a subsurface sand
filter bed. 1In addition, five underground fuel oil storage tanks were installed in the barracks area in
1957, four remain in use

Cluster 1 and the surrounding area consist of forest, open field, and wetlands. The adjacent area
north of the Antrak line consists of forest and a resident subdivision. Residential subdivisions exist and,
based on zoning, may be built throughout the area north of the Antrak line in the near future. Al residents
are expected to use the public water supply; according to the Harford County Health Department, the use of
wells for donestic water supply in hones scattered in the area was discontinued in the 1970s when public
wat er servi ce was established

Gound elevations at Custer 1 range frombay-level along creeks to about 40 ft above nean sea |eve
at high points imrediately south of Antrak right-of-way. Terrain consists of subtly rolling flatlands
separated by shall ow swales and a tributary to Lauderick Creek and Monks Creek. The overall slope of
the terrain is to the south and east toward the Bush River and the Chesapeake Bay. A very small portion
of the site lies in the 100-year fl oodpl ain.

There are two predom nant groundwater aquifers in the vicinity of Custer 1: the surficial aquifer



and the confined aquifer. The surficial aquifer is hydraulically unconfined, with underwater tending to nove
toward and di scharge to adjacent creeks and intermttent tributaries. The second aquifer is |ocated about 40
ft below the surficial aquifer and is hydraulically confined, which inpedes hydraulic comrunication with the
surficial aquifer.

<I M5 SRC 0396230A>
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2.2 SITE H STORY AND ENFORCEMENT ACTI VI Tl ES
2.2.1 Hstory of duster 1

The Lauderick Creek Area cover approximately 1,530 acres and enconpasses duster 1. |t was used
by the U S. Arny Chemical School for a wide variety of chemcal warfare training activities between
1920 and 1951. Training activities included the use and firing of chem cal ordnance; identification of
chem cal agents, riot control agents, and snokes; decontam nation of personnel and equi pnent; clothing
i npregnation and | aundering; and handling and nai nt enance of chem cal warfare equipnent. The training
al so provided instruction, and possibly field practice, in the disposal of chem cal agents, riot control

agents, snokes, chem cal ordnance, and chenical -agent-contam nated material. The naterials used in
trai ning included snoke and tear gas, high explosives, and lethal-agent-filled nunitions. As a result of
these training activities, UXO has often been found and is still present in the Lauderick Creek Area.

The Ni ke Site, constructed in School Fields Four and Seven of the Lauderick Creek Area, was used
for the deploynent of Nike antiaircraft mssiles between 1954 and 1973. The Arny deployed N ke mi ssiles at
many sites throughout the United States to protect nmajor cities and strategic mlitary installations from
aerial attack. There were two types of N ke missiles: the N ke A ax, which was used between 1954
and 1959, and the N ke Hercul es, which was used between 1959 and 1973. Both were two-stage m ssiles;
the Ajax was armed with a hi gh-expl osives warhead and the Hercul es was armed with either a high-
expl osives or a nuclear warhead. The N ke missiles were renoved fromthe mssile silos when the N ke
Site was decommi ssioned in 1973.

The Nike Site at APG consists of the mssile silo area (i.e., Launch Area), the Barracks Area, and the
Control Area. In the Nke Site mssile silo area, N ke mssile were assenbl ed, stored, and mai ntai ned
within each of the six silos. The Barracks Area consists of five buildings used as living quarters and
office space. The Control Area is being investigated under CERCLA as part of the Lauderick Creek Study Area
and therefore is not included as part of the N ke Site.

The Maryl and National Quard has | eased the Lauderick Creek Area, including the Nike Site, fromthe
Arny since 1973. The Maryland National Guard uses the area for lightly infantry training.

UXO was recovered during activities at the Launch Area during range-clearing surface sweeps in 1977
and 1984 and during site clearance for the facility investigation drilling. UXO may be present throughout
Cluster 1.

2.2.2 Enforcenent Activities
2.2.2.1 Resource Conservation and Recovery Act Facility Assessnent

In 1989, the U S. Arny Environnental Hygi ene Agency (AEHA) conducted a RCRA Facility Assessnent (RFA)
that addressed the entire Edgewood Area, including the forner Nike Site. AEHA recommended that a nunber of
sites within the former N ke battery area be designated as RCRA solid waste nmanagenent units requiring
further investigation and possible remediation. These sites included parts of the wastewater systens,
suspected landfill sites south and southwest of the Launch Area, an alleged French drain near Building E6871,
t he vehicl e washpad, and concrete-lined ditches wi thin the Launch Area.

2.2.2.2 Resource Conservation and Recovery Act Facility Investigation

Wil e preparing the RFA, AEHA al so sanpl ed areas of probable or suspected contam nation in and
around the forner N ke Site. The sanple anal yses becane the basis of the RCRA Facility Investigation
(RFI') conducted for the site in 1990 to identify contaminants related to prior usage of the area, verify
cont am nant novenent pathways, and provide source characterization data. The RFl concluded that past
N ke-rel ated activities caused |limted contam nation and that contam nati on was probably limted to known
points of release. It was al so suggested that past chenmical warfare material (CW)-rel ated rel eases night
be scattered throughout the area. The RFl concluded that any future rel ease of this property for
"unrestricted" use would be severely affected by contam nation related to UXO and to past training at the
Chem cal Warfare School .



2.2.2.3 Enhanced Prelimnary Assessnent/ Sanpling Design Pl an

An Enhanced Prelimnary Assessnent of the Ni ke Site, conducted by the U S. Arny Corps of Engineers'
(USACE' s) Toxic and Hazardous Materials Agency (currently the U S. Arny Environmental Center) in 1990
recommended additional investigation and sanpling. This request resulted in the preparation of a Sanpling
Design Plan in 1990 that focused on potential contam nant sources, |ocations of existing and forner
facilities, and past installation activities.

2.2.2.4 Environnental Assessnent and Renediation of NNke Mssile Silos

An Environnental Assessment for the Nke Mssile Silos performed in 1993 for the USACE by Roy F.
West on recomrended the silo water be renoved and treated off-site and the silos be filled with an inert
material. In July of 1993, a Wrk Plan to performthe work was prepared; the recomended renedi al
actions were inplemented in late 1993 and early 1994.

2.2.2.5 Renedial Investigation and Feasibility Study

A renmedial investigation and feasibility study (RI/FS) for uster 1 was initiated in 1990 to
determ ne the nature and extent of contanination and to identify alternatives available to clean up the area.

The remedial investigation (R) identified four contam nated areas and nedi a, including the Launch
Area septic tanks and lines, the unconfined groundwater, the Launch Sout hwest Landfill, and UXO  The
feasibility study (FS) recommended the remedi al actions presented herein, with the exception of UXQO
Al though UXO was considered in the FS, it is not discussed herein because it is being addressed
separately.

2.3 HGHLIGHTS OF COWUNI TY PARTI Cl PATI ON

The RI/FS and Proposed Plan for Cluster 1 of the Lauderick Creek Study Area were rel eased to the
public on April 24, 1996. The public comrent period began on that date and ended on June 8, 1996. The
docunents constituting the Admi nistrative Record were nade available to the public at the foll owi ng
| ocati ons:

Harford County Public Library, Aberdeen and Edgewood Branches;

Essex Community Col | ege Library, Baltinore, Mryland;

Aber deen Proving G ound, TECOM Public Affairs O fice (in the Aberdeen Area of APG: and
M Il er Library Washi ngton Col | ege, Chestertown, Maryl and.

The notice of availability of the Proposed Plan was published in the several |ocal newspaper in
Harford and Baltinore Counties. A public nmeeting was held at the Edgewood M ddl e School, Edgewood, Maryl and,
on May 8, 1996, to informthe public of the preferred alternatives and to seek public comrents.

At the neeting, representatives fromAPG the USAEC, USEPA, MDE, |CF-Kaiser (an environnental consultant),
and Danes & Mbore (an environnmental consultant) answered questions about conditions at the site and the
remedi al alternatives under consideration. Responses to the comments received during this period are
included in the Responsiveness Summary appended to this ROD.

2.4 SCOPE AND RCLE OF CLUSTER 1

Cluster 1 represents one conponent of a conprehensive environnental investigation and cleanup
currently being performed at APGto conply with CERCLA requirenents. This ROD addresses Custer 1
of the Lauderick Creek Study Area, which includes contam nated shall ow groundwater, a landfill, a
sanitary sewer system and deconmi ssioned Nike mssile silos. These areas pose potential future risks
because of possible human exposure to site contam nants through dernmal contact, inhalation, or ingestion.
The purpose of this response is to prevent current or future exposure of individuals to the contani nated
groundwater, landfill wastes, sewer system and deconmi ssioned nissile silos by renoving contam nants
where possible or isolating the contanminants to prevent further mgration (e.g., capping the Launch
Sout hwest Landfill) where renmoval is not possible.

2.5 SUWARY COF SI TE CHARACTERI STI CS

The R report investigated 19 sites and features at Custer 1. The R concluded that w despread
| ow- | evel organic chenical contam nation poses no current threat to hunan popul ations or the environnent.
Sources of this contam nation are neither conspicuous nor evident by sight or smell at the ground surface.
However, the Rl did identify three sites and features with significant contamnation, that is, where at |east
one organi c chenical paraneter exceeded a prelimnary screening criterion (USACE 1994). Refer to Fig. 2 for
their |ocations.



Surficial Aquifer Goundwater Trichloroethene (TCE)-contam nated groundwater in the surficial
aquifer is the prelimnary environnental concern at Guster 1. The contam nant plune is defined as
groundwat er with concentrations of TCE exceeding 1 microgramper liter (:Ig/L) as shown in Fig. 3.
Concentrations of up to 299 Ig/L TCE have been detected near the center of the plume. Table 1
summari zes the chem cals of concern detected in the surficial aquifer groundwater that were not
elimnated based on risk-based or background-Ilevel screening criteria. The exact source of TCE
contam nation at duster 1 is unknown. Based on water |evel data collected during the R, it appears
the predom nant direction of groundwater flowin the vicinity of the site is to the south-southeast,
toward Monks Creek. A snall conponent of groundwater at the northern boundary appears to flow in

a northerly direction. The surficial and confined aquifers do not appear to be hydraulically

i nterconnected due to the presence of a continuous confining |ayer of clay. Therefore, the surficial
aqui fer contanination is not expected to nigrate downward.

<I M5 SRC 0396230C



Tabl e 1.
Summary of Chemicals of Potential
Concern Detected in Surficial Aquifer
G oundwater at Custer 1 Not Elim nated
Based on Ri sk-Based or N ke Site Background Level s

Det ect ed Det ect ed
Conpound on-site concentrations background concentrati ons
(zg/L) (zg/L)
del t a- BHC 0. 021 -
Benzene 1.0-6.0 -
Car bon di sul fide 11.0 23.0
1, 4- di chl or obenzene 3.0 -
bi s(2- et hyl hexyl) 3.0-109 14- 31
phthal ate
Hept achl or 0.018 -
Hept achl or epoxi de 0.018 -
Tet rachl or oet hene 10.0 2.0
Tri chl or oet hene 1.0-299 1.0
Arsenic (total) 4.0-5.3 -
Beryllium (total) 0.80-1.6 -
Mercury (total) 0.20-2.8 -
N ckel (total) 31. 5- 207 -
Arseni ¢ (dissol ved) 4,3-5.8 -
Beryl | i um (di ssol ved) 0.71-1.1 1.1-1.2
Mercury (dissol ved) 0. 47 -

N ckel (dissol ved) 32.3-210 -



Launch Sout hwest Landfill The Launch Sout hwest Landfill contains construction rubble with

asbestos waste. In addition, several 55-gal drums |abeled hydraulic fluid were found lying enpty on
their sides at the site, which suggests waste nmay have been di sposed of there. Predesign field
investigation sanpling detected asbestos in surface soil sanples at the landfill. The landfill is
approximately 275 ft long by 175 ft wi de and has an average depth of 8 ft. Because soil and
groundwat er near the landfill were found to be uncontam nated except for the asbestos, nost

contam nation is believed to be linted to buried wastes.

Launch Area Sanitary Sewer System Based on results fromthe R, the Launch Area septic sewer
systemcontains relatively small vol unmes of sludge and residues contanmi nated with a variety of

chem cal s including trace metals, solvents, and pesticides. Table 2 sunmarizes chemnical s of
potential concern detected in the sewer system sludge that could not be elimnated based on
background contani nant |evels. Investigations during the Rl deternined that the sewer |ine sludge
and residue contam nation are confined to within the sewer |lines (USACE, 1994). The cont ani nat ed

sl udge and residue are likely distributed along the Iength of the 800-ft line. Al though the

contam nation is confined within the sewer lines, there is a small potential for contam nants to be
rel eased to the environnent if groundwater infiltrates the deteriorating lines or rainwater flushes
the contamnants out of the lines to the surrounding soils.

Ni ke Mssile Silos In addition to the three sites/features identified in the R, the six N ke
mssiles silos were addressed in a separate interimaction (USACE 1993). Water in the nmissile silos
was found to contain elevated | evels of |ead. Therefore, the water was renoved and di sposed of
off-site and the silos were filled with an inert material. There is no | onger a potential source of
contam nation in the mssile silos. It is recoomended that the interimaction, which has already
conpl eted, be accepted as the final renedy for the nmissile silos and that no further action be
taken. For the purposes of this docunent, it is assuned this recommendation will be accepted and
the missile silos will not be discussed further.

2.6 SUWARY OF SI TE RI SKS
2.6.1 Human Health R sks

A Human Health Baseline R sk Assessment (RA) was conducted as part of the Rl to determine the
potential risk posed to hunman health if cleanup activities were not perforned at uster 1. The Human
Heal th RA incorporated contam nant concentrations detected in sanples collected during the R, the
toxicity of those contam nants, and the possi bl e human exposure to these contaninants. Based on this
information, conservative estimate of risk were deternined usi ng USEPA gui dance to ensure potenti al
health effects are not underesti mated. The Human Heal th RA consi sted of contam nant identification,
exposure assessnent, toxicity assessnent, and risk characterization.

The purpose of contaminant identification is to evaluate the chemcals detected in various site nedia
and to identify the contam nants posing potential human health risk. Chem cal of potential concern were
selected for evaluation in the RA based on an eval uation of the data, on a conparison to background

concentrations for inorganic chemcals, and on USEPA Region Il1's risk-based screening procedure
(USEPA 1994). Contaminants of concern were selected for groundwater (surficial and confined aquifer),
surface soil, surface water (Lauderick Creek and Monks Creek), and sedinent (Lauderick Creek and

Monks Creek). Table 3 summarizes the contam nants of concern sel ected for each medi um of concern.



Tabl e 2.

Paraneters Indicated by Anal ysis of Sl udge
in Septic Sewer Lines That Exceed Prelimnary
Screening Criteria and Cannot Be Di sregarded

Based on Background or R sk-Based Levels

Maxi mum

Par anet er concentration Prelimnary

detected screening criteria
1, 4-di chl or obenzene 610, 000 =g/ kg 27,000 :-g/kg
bi s (2-ethyl hexyl) 20, 000 :-g/ kg 46, 000 =g/ kg

pht hal at e

Arocl or-1254 13,000 :-g/kg 83 :g/kg
Arocl or-1260 1500 :-g/kg 83 g/ kg
Arsenic 5.3 ng/ kg 2.3 ng/ kg
Beryllium 0.75 ny/ kg 0.15 ny/ kg
Cadm um 26. 8 ny/ kg 3.9 ng/ kg
Chr om um 112 ng/ kg 3.9 ng/ kg
Manganese 257 ng/ kg 39 ng/ kg
Mer cury 3.56 ny/ kg 2.3 ng/ kg



Conpound

Organi cs

del t a- BHC

Benzene
Benzo( a) pyr ene

Car bon di sul fide

1, 4-di chl or obenzene
1, 2-di chl or oet hene
(total)

bis (2 ethyl-hexyl)
pht hal at e
Hept achl or
Hept achl or Epoxi de

Surficial

Tabl e 3.
Summary of Chenical of Potential Concern
at Cluster 1, Aberdeen Proving G ound

G oundwat er Surface wat er
Sur face soil
Lauderi ck
Confi ned Creek Monks Cr eek

Lauderi ck
O eek

Sedi nent

Monks Creek



Tabl e 3. (Conti nued)

G oundwat er Sur face water Sedi nent
Conpound Surface soil
Lauderi ck Lauderi ck
Surfici al Confi ned Cr eek Monks Cr eek Cr eek Monks Cr eek
Tet r achl or oet hane X
Trichl or oet hene X X
I nor gani cs
Ant i mony X
Arseni c X X X X
Beryllium X X
Cadm um X
Manganese X X
Mer cury X
N ckel X
Vanadi um X
Vanadi um

X - Selected as a chenical of potential concern for this medium



The obj ective of the exposure assessnent is to estinate the type and nagni tude of potential exposures
to the contam nants of concern that are present at, or mgrating from a site. Under the current |and-use
scenari o, exposure pathways eval uated include incidental ingestion of chemcals in surface soil by a
caretaker or trespasser, incidental ingestion of chemicals in Lauderick Creek and Monks O eek sedinent by a
trespasser, dermal absorption of chemicals in Minks Creek surface water by a trespasser, and incidenta
i ngestion and dermal absorption of chemicals in Lauderick Creek surface water by a trespasser. The future
uses of Custer 1 that were considered include mlitary, industrial, and residential. The residentia
| and-use scenario is the nost conservative scenario and therefore it was selected for quantitative
eval uation. Exposure pathways eval uated for the future residential |and-use scenario include ingestion of
groundwater fromthe surficial or confined aquifer by an on-site resident, inhalation of volatile organic
compounds (VQCs) in groundwater fromthe surficial and confined aquifers while showering by an on-site
resident, dermal absorption of chenmicals in groundwater fromthe surficial and confined aquifers while
bat hing by an on-site child, and incidental ingestion of chemicals in soil by an on-site resident. Exposures
to surface water and sediment are expected to be sinmlar to those under the current |and-use conditions and
therefore were not eval uated under the future |and-use scenario

Exposure point concentrations in soil, groundwater, surface water, and sedi nent were calculated as the
95% upper confidence linmt on the arithnmetic nean sanple concentration or the maxi num det ected
concentration (whichever was lower). This was used as the reasonabl e maxi mum exposure (RVE)
concentration (i.e., the maxi mum exposure that is reasonably expected to occur at a site).

G oundwat er data were grouped into plumes and hot spots, and all rounds of groundwater data
avail able for the wells of each group were used to cal cul ate the exposure point concentration. To eval uate
potential exposure to VOCs rel eased fromwater while showering, a nodel was used in which indoor air
concentrations are based in the exposure point concentration in groundwater, the rate of chem cal rel ease
into the air, the buildup and decay of VOCs in shower roomair, and the time-wei ghted average VOC
concentrations for the duration of the shower room exposure. Exposures were estimated by conbining
nmeasured or cal cul ated environnental concentrations at the selected points with the extent,
frequency, and duration of exposure for each receptor of concern. The major assunptions about exposure
frequency and duration were consistent with USEPA gui dance (USEPA 1989a, 1989b, 1991, 1992). For
exanmpl e, for the future residential |and-use scenario, an exposure frequency of 350 days/year (based on
exposures of 7 days/week for 50 weeks/year) and an exposure duration of 30 years [which is the USEPA
(1989a, 1991) upper bound value for living at one residence] were used

The purpose of the toxicity assessnment is to assess the toxicol ogi cal hazards of contam nants of
concern as a function of the anticipated route of exposure. Quantitative indices of toxicity include cancer
potency factors (CPFs) and reference doses (RfDs). USEPA' s Carcinogeni c Assessment G oup devel oped CPFs for
estimating excess lifetine cancer risks associated with exposure to potentially carcinogenic chem cals. CPFs,
whi ch are expressed in the reciprocal dose 1/(nmilligram per kil ogramper day), [1/(nmg/kg-day)], are
multiplied by the estimated i ntake of a potential carcinogen, in mlligrans/kilogram day (ng/kg-day), to
provi de an upper-bound estimate of the excess lifetine cancer risk associated with exposure at that intake
level. The termupper bound reflects the conservative estimate of the risks calculated fromthe CPF. Use of
this approach nakes underestimation of the actual cancer risk highly unlikely. CPFs are derived fromthe
results of human epi dem ol ogi cal studies or chronic ani mal bi oassays to which aninal -to-hunman extrapol ati on
and uncertainty factors have been appli ed.

Rf Ds have been devel oped by USEPA to indicate the potential for adverse health effects from exposure
to chem cal s exhi biting noncarcinogenic effects. RfDs, expressed in units of ng/kg/day, are estinates of
lifetine daily exposure |evels for humans, including sensitive individuals. Estinmated intakes of chemcals
fromenvironnental nedia (e.g., the anount of a chemcal ingested fromcontam nated drinking water) can be
conpared to the RFD. RfDs are derived from hunan epi dem ol ogi cal studies or animal studies to which
uncertainty factors have been applied (e.g., to account for the use of aninal data to predict the effects on
humans). These uncertainty factors help ensure the RiDs will not underestimate the potential for adverse
noncar ci nogeni ¢ effects. CPFs and RfDs identified for the contam nants of concern are sunmarized in Tables
7.9 and 7.10 of the RA

The purpose of the risk characterization is to relate exposure estimates to toxicity data to estinate
potential health hazards/risks. Excess lifetine cancer risks are determined by multiplying the intake | eve
by the CPF. These risks are probabilities that are generally expressed in scientific notation (e.g., 1 X
10-6 or 1E-06). An excess lifetinme cancer risk 1 x 10-6 indicates that, as a plausible upper bound, an
individual has a 1 in 1 nillion chance of devel oping cancer as a result of site-related exposure to a
carci nogen over a 70-year lifetime under the specific exposure conditions. USEPA' s acceptable risk range for
cancer is 1 x 10-4 to 1 x 10-6, meaning there is 1 additional chance in 10,000 (1 x 10-4) to 1 additiona
chance in 1 mllion (1 x 10-6) that a person will devel op cancer.

Noncar ci nogeni ¢ effects of a single contam nant in a single nmediumare expressed as the hazard
quotient (HQ, which is the ratio of the estinated intake-derived fromthe contam nant concentration in a



given nediumto the contaminant's RFID. The Hazard Index (H) can be generated by adding the HE for
all contam nants within a nediumor across all nedia to which a given popul ati on may reasonably be
exposed. The H provides a useful reference point for gauging the potential significance of multiple
contam nant exposures within a single mediumor across nedia. An H of 1 or less indicates the human
popul ation is not likely to experience adverse health effects

Tabl e 4 sumari zes pat hway-specific and cunul ative risks calculated for the current |and-use scenario
Al risks for pathway-specific exposures under current |and-use conditions were below 1 x 10-6--the | ow end
of USEPA's target risk range. In addition, none of the H's for any of the exposure pathways were greater
than 1, indicating adverse noncarcinogenic effects are not likely to result fromexposures through any of the
pat hways eval uated. Cunul ative risks were calculated for multiple pathways where the same receptor could
potentially be exposed via multiple exposure scenarios. Under current |and-use conditions, the conbined
risks for both caretakers and trespassers were |ower than USEPA's risk range for health protectiveness at
Superfund sites (see Table 4). |In addition, the conbined H's for caretakers and trespassers were |ess than
1 (see Table 4), indicating noncarcinogenic effects are unlikely to occur as a result of conbined exposures
t hrough the pat hways eval uat ed

Tabl e 5 sumari zes pat hway-specific and cunul ative risks calculated for future | and-use conditions at
Cluster 1. Under future | and-use conditions, the pathways that resulted in potential cancer risks greater
than 1 x 10-6 were ingestion of surficial and confined groundwater by an on-site resident, inhalation of VOCs
fromsurficial groundwater while showering by an on-site resident, and dermal absorption of chenicals in
surficial and confined aquifer groundwater while bathing by a child resident. However, these risks were
still within USEPA's target risk range of 1 x 10-4 to 1 x 10-6; and H's for these pathways were | ess than 1,
with the exception of one isolated detection of arsenic in a confined groundwater well. Potential cancer
ri sks associated with the remaining future | and-use scenari o pathways were below 1 x 10-6, and H's were | ess
than 1.



Tabl e 4.
Summary of Pathway Specific and Cunul ative Ri sks,
Cluster 1, Current Land-Use Conditions

Potential risks to adult Potential risks to
car et akers chil d/teenage trespassers

Exposur e pat hway

Excess upper - Excess upper -

bound lifetine Hazard | ndex bound lifetine Hazard | ndex

cancer risk cancer risk
I nci dental ingestion of NA <1 (4E-03) NA <1 (3E-03)
surface soil
I nci dental ingestion of NE NE 1E- 08 NA
Lauderi ck Creek
sedi ment
I nci dental ingestion of NE NE 2E-07 <1 (3E-03)
Monks Creek sedi nent
I nci dental ingestion of NE NE NA <1 (4E-04)
Lauderick Creek
surface water
Dermal contact with NE NE NA <1 (1E-03)
Lauderick Oreek
surface water
Dermal contact with NE NE 4E- 09 <1 (7E-02)
Monks Creek surface
wat er
Tot al NA <1l (4E-03) 2E- 07 <1 (8E-02)
NE = Not eval uated; pathway not conplete

NA

Not applicable; either no chem cals were present for this pathway or chemicals sel ected | acked
toxicity criteria.



Tabl e 5.
Summary of Pathway Specific and Cunul ative Ri sks,
Custer 1, Future Land-Use Conditions

Potential risks to hypothetical future residents
Exposur e pat hway
Excess upper - bound Hazard | ndex
lifetine cancer risk

Inci dental ingestion of on-site surface soil by 0-30- NA <1 (2E-02)
year-ol d residents

I ngestion of groundwater by adult resident
Surficial aquifer

O ganic chemcal s

Goup 1 (Wlls 2A 2B, 3A 6B 8E- 06 <1 (1E-01)
7A, 21A, 22A, 29A, 36A)
Goup 2 (Vells 33A 34A) 1E- 05 <1 (9E-02)
Goup 3 (Vell 16A) 2E- 05 <1 (1E-01)

I norgani ¢ chemcal s

Goup 6 (Vells 15A, 16A) 1E- 04 <1 (5E-01)
Group 7 (Vells 26B, 9A) 7E- 05 <1 (3E-01)
Group 8 (Vells 21A, 2A, 2B, 34A) 4E- 05 <1 (4E-03)
Goup 9 (Well 26B) NA <1 (3E-01)
Group 10 (Vell 36A) NA <1 (2E-02)
Group 11 (Vells 22A, 2A) NA <1 (1E-01)
Group 13 (Vells 16A, 18A, 5A) NA <1 (2E-01)
9A)
Confined aquifer
Organi c chem cal s

Group 4 (Vell 10 3E- 05 <1 (3E-01)
Goup 5 (Vell 36B) 5E- 07 <1 (3E-02)

I norgani ¢ chemnical s

Goup 13 (Vel| 36B) 2E- 04 <1 (9E-01)



Tabl e 5. (continued)
Potential risks to hypothetical future residents
Exposur e pat hway
Excess upper - bound Hazard | ndex
lifetinme cancer risk

I nhal ati on of volatile organics rel eased from
groundwat er while showering by adult residents

Surficial aquifer

Goup 1 (Wlls 2A 2B, 3A 6B, 7A 2E- 06 <1 (4E-01)
21A, 22A, 29A, 36A)

Goup 2 (Vells 33A 34A) 5E- 07 <1l (3E-01)
Confined aquifer
Goup 5 (Vell 36B) 2E- 07 NA

Der mal absorption of chem cals in groundwater while
bat hi ng by child residents

Surficial chemcals

Organic chem cal s

Goup 1 (Vlls 2A, 2B, 3A 6B, 1E- 06 <1 (9E-02)
7A, 21A, 22A, 29A, 36A)

Goup 2 (Vells 33A 34A) 4E-07 <1 (1E-02)
Goup 3 (Vell 16A) 8E- 07 <1 (3E-02)

I norgani ¢ chenical s

Group 6 (Vells 15A, 16A) 1E- 07 <1 (2E-03)
Goup 7 (Vells 26B, 9A) NA NA
Goup 8 (Wlls 21A, 2A, 2B, 34A) 4E- 06 <1 (2E-03)
Goup 9 (Vell 26B) NA NA
Group 10 (Vell 36A) NA NA
Group 11 (Vells 22A, 2A) NA <1 (4E-03)
Goup 12 (Vells 16A, 18A 5A, NA <1 (7E-03)

9A)
Confined Aquifer
Organi c chemical s

Goup 4 (Vell 10 2E- 06 <1 (7E-02)



Tot al
Tot al

NA

(a)

(b)

Table 5. (continued)

Potential risks to hypothetical future residents
Exposur e pat hway

Excess upper - bound Hazard | ndex

lifetinme cancer risk

Goup 5 (Well 36B) 9E- 08 <1l (1E-02)
Ri sk - Adult Resident (a) 2E- 04 >1 (2E+00)
Ri sk - Child Resident (b) 6E- 06 <9E- 02

Not applicabl e; pathway was not eval uated because (1) no chem cals exhibiting

car ci nogeni ¢/ noncar ci nogeni c effects were selected as chemcals of potential concern for this
pat hway/ medi um conbi nation, (2) chem cals selected |acked toxicity criteria, or (3) pathway not
conpl ete.

=Total risk to adult resident assumes ingestion and dermal contact with soil and ingestion and

inhal ati on of groundwater. The groundwater well groupings associated with the highest risks for
organics (Goup 4 for ingestion and Goup 1 for inhalation) and for inorganics (Goup 13 for

i ngestion).

Total risk to child resident assunes ingestion and dermal contact with soil and dermal contact wth
groundwat er. The groundwater well groupings associated with the highest risks for organics (G oup
4) and for inorganics (Goup 8) were conservatively used to calculate cunul ative ri sk.



Under future land-use conditions, multiple pathway risks were calculated for an on-site resident.
Based on assuned exposure to the naxi num detected concentration in one well for both organic and
i norgani c anal ytes, the total cancer risk to an on-site resident for incidental ingestion of surface soil and
ingestion and inhal ati on of contam nants in groundwater was 2 x 10-4. The child resident's cunul ative
cancer risk for incidental ingestion of surface soil and dermal contact with groundwater was 6 x 10-6. The
curmul ative risk for the adult resident was just above USEPA's target risk range of 1 x 10-4 to 1 x 10-6
while the cunulative risk for the child resident was within USEPA' s target risk range. The H associ ated
with the child resident is less than 1, indicating noncarcinogenic effects are not likely to occur to a child
resident as a result of conbi ned exposures through the pathways eval uated. However, the H for the adult
exceeds 1, which indicates a potential for noncarcinogenic effects.

In addition to the health risks caused by the chem cal contam nants in groundwater, a hazard nay be
posed by CWfilled containers and asbestos found in the landfill. Containers filled with CAM present a
human safety hazard if they accidentally rupture or corrode, thereby rel easing contam nants to the
environnent. Asbestos is an inhalation hazard and has been shown to cause |ung cancer

As in any RA there is a large degree of uncertainty associated with the estimates of hunan health
ri sks. Because an RMVE case was evaluated in the RA to place a conservative upper bound on the potentia
risks, the risks presented in this RA are likely to be overestinated. Consequently, the estinates cal cul ated
for Guster 1 should not be construed as absolute estinmates of risk but rather as conditional estimates based
on a nunber of assunptions regarding environnental sanpling and anal ysis, exposure paraneter estimation, and
t oxi col ogi cal data.

2.6.2. Environnental Risks

An Ecol ogi cal Ri sk Assessnment (ERA) was conducted as part of the Rl to evaluate potential inpacts
to both terrestrial and aquatic population or comunities if cleanup activities were not perfornmed at
Cluster 1. R sks were characterized by conbining estinates or neasures of exposure with estinates or
nmeasures of toxicity. Toxicity is characterized by defining the relationship between chenica
concentration and a given ecol ogical effect. Chem cal and bi oassay data collected as part of the R and
bi ol ogi cal assessnent studies being conducted at Cluster 1 were used in conjunction with data fromthe
scientific literature to characterize exposure, toxicity, and risks.

The ERA focused on chenmicals with the greatest potential to inpact ecol ogi cal comunities.
Chemi cal s of potential concern in surface soils include the pesticide 4,4'-DDT, 4, 4'-DDE, pol ynucl ear
aromati c hydrocarbons (PAHs) [e.g., benzo(b)fl uoranthene, benzo(k)fluoranthene, chrysene, fl uoranthene
phenant hrene, and pyrene], other organics (e.g., benzoic acid, di-n-butylphthal ate, ethylbenzene, styrene
tol uene, and xyl enes), and netals (e.g., beryllium iron, nanganese, nickel, and zinc).

Arsenic, copper, manganese, and ni ckel were selected as inorganic chemcals of potential concern in
Monks Creek surface water. In Monks Creek sedi nment, beta-BHC, benzoic acid, 4,4'-DDD, 4,4'-DDE
net hoxychl or, 4-nethyl phenol, fluoranthene, pyrene, cadm um cobalt, nmanganese, and sel eni umwere
identified as chem cals of potential concern. |In Lauderick Creek sedinent, the PAHs [e.g.
benzo(a) ant hracene, benzo(a)pyrene, benzo(b)fl uoranthene, benzo(g,h,i)perylene, benzo(k)fl uoranthene,
i ndeno( 1, 2, 3-cd) pyrene, 2-nmethyl - napht hal ene, chrysene, acenapht hene, anthracene, fl uoranthene
napht hal ene, phenant hrene, pyrene], 4,4'-DDT, 4,4'-DDD and 4, 4' - DDE, di benzof uran, 2-nethyl phenol
ni trobenzene, and xyl enes were selected for eval uation

Aquatic organisns could potentially be exposed to chemcals in Lauderick Creek and Monks O eek
by direct contact with contam nated water and sedi nent, by the respiration of chemcals in water and
sedi nent, and by ingestion of contam nated sedinment and food. Terrestrial plants may be exposed to
chem cal s of potential concern in soil as a result of direct contact and uptake via the roots. Soil-dwelling
invertebrates may be exposed to chenicals via dermal absorption and via the ingestion of contanmi nated soils.
Because of their intimate contact with soil and the availability of data, earthworms were used as the
receptor species for evaluating potential inpacts to terrestrial invertebrates. Terrestrial vertebrates may
be exposed to chem cals of concern through the ingestion of contam nated food itens (e.g., soil dwelling
invertebrates). Shrews were used as the receptor species for evaluating potential inpacts to small mammal s
because they are insectivorous and thus have a significant potential exposure to chem cals fromsoi
invertebrates. Birds were not selected for evaluati on because they are likely to have less intimate contact
with the soil than snmall mamals. Birds generally have a | arger hone range than snall nammal s and are not
likely to receive as nuch exposure to the site

Potential risks to aquatic organi sms were cal cul ated by conparing surface water concentrations
(average and RVE) of the chemicals of potential concern in Minks Creek with available toxicity reference
values (TRVsS) [e.g., Anbient Water Quality Criteria (AWX), toxicity data for aquatic life]. Sedinent
concentrations of the chem cals of potential concern in Lauderick Creek and Monks O eek were conpared
with available TRVs [e.g., sedinent quality criteria (SQC] and the results of invertebrate bi oassay tests.



Potential risks to terrestrial organisns were eval uated by conparing surface soil concentrations (average and
RMVE) with derived TRVs. TRVs were derived fromavail able toxicity data.

A conparison of surface water concentrations in Monks Creek with TRVs indicates the cal cul ated
RVE for copper exceeds its TRV. However, copper was detected in only 1 of 9 surface water sanples
coll ected, and the average concentration was bel ow the TRV. Therefore, adverse chronic effects to
aquatic life in Monks Creek are not expected. Conparison of sedinment concentration data to site-specific
TRVs suggests benthic invertebrates nay be at risk for chronic toxicity as a result of exposure to DDT
netabolites in Monks Creek. However, bioassays conducted with Monks Creek sedinment and C. tentans
and H azteca suggest the chronic toxicity potential is low The sedinent bioassay test result should be
wei ghted nore heavily than the predicted potential toxicity resulting fromconparison of exposure point
concentrations with TRVs.

Sanmpl es fromtwo | ocations in the sedi ment from Lauderick Creek showed concentrations of a
nunber of organic contami nants [anthracene, benzo(a)anthracene, 2-nethyl naphthal ene, fluorene, pyrene,
2- et hyl phenol, 4,4'-DDE and 4, 4'-DDD] that exceed site-specific TRVs, which indicates benthic
invertebrates in Lauderick Creek nmay potentially be effected as a result of exposure to these conpounds in
sediment. However, this area is outside the Forner N ke Site and is not addressed in this docunment. A
conpari son of surface soil concentrations to derived TRV s indicates terrestrial organisms-including
plants, soil invertebrates, and snall mammal s-are not expected to be adversely affected by exposure to
the potential contam nants of concern because surface soil concentrations were bel ow derived TRVs.

It should be noted there is a | arge degree of uncertainty associated with the estimation of toxicity
and exposure of ecological receptors. Uncertainty exists in the toxicity data used to devel op TRVs for
terrestrial plants, wildlife, and aquatic organisns, in the devel opnment of exposure point concentrations, in
the derivation of SQC from AWQC, and in the assunptions regardi ng bi oconcentration of DDT from soil
by earthworns and their consunption by shrews. Therefore, the results of the ERA should not be
construed as absol ute concl usions but instead as general indications of potential ecological effects.

2.7 CROUNDWATER REMEDI ATI ON

The Arny used the conclusions fromthe R, the remedial action objectives (RAGs) listed in the FS,
and applicable or relevant and appropriate requirenments (ARARs) to set cleanup objectives for
groundwat er contam nation at Cluster 1. The cleanup objectives for groundwater are to prevent hunan
exposure to on-site contam nated groundwater, to prevent off-site mgration of contam nated groundwater,
and to renedi ate on-site groundwater to the maxi mum contam nant level (ML) of 5 Zg/L. Actual or
t hreat ened rel eases of hazardous substances fromsurficial groundwater at this site, if not addressed by
i mpl enenting the response action selected in this ROD, may present an inminent and substanti al
endangernment to public health, welfare, or the environnent.

2.7.1 Description of Alternatives
2.7.1.1 Alternative 1: No Action

The no-action alternative includes no renedial actions to contain, renove, or treat the contam nant
plume at Custer 1. Evaluation of the no-action alternative provides a baseline agai nst which no nmeasure
other alternatives. Goundwater nonitoring, including annual sanpling and analysis for 30 years, wll
det er mi ne whet her contanminant mgration is occurring.

The followi ng najor ARARs are cited as part of Aternative 1:

Because of the presence of contam nants in the surficial aquifer, federal MCLs [40 Code of Federal
Regul ations (CFR) 141, 143], Maryland groundwater quality criteria (COVAR 26.08.02.09), and

Maryl and drinking water standards (COVAR 26.04.01) are exceeded. This alternative does not

achi eve cleanup to a level that nmeets these standards. The hunman health risks present in Sect.
2.6.1 under a future | and-use scenario for on-site residents are not reduced, and TCE contam nati on
in groundwater as high as 299 -g/L can conti nue.

The costs for Alternative 1 are as foll ows:

Capital costs: $0

Oper ations and mai nt enance (&M cost: $12,570/ year
Net present worth: $193,232 for 15 years

There is no inplenmentation time required for this alternative.

2.7.1.2 Alternative 2: Treatnent in Biological Sequencing Batch Reactors



This alternative involves the extraction of groundwater, treatnent in sequencing batch reactors
(SBRs), and discharge of treated water to a tributary of the Bush River. The nmgjor conponents of this
remedi al alternative are described bel ow

G oundwater is renoved by extraction wells in accordance with Maryl and water appropriation or use
regul ati ons (COVAR 08. 05.02), which govern the construction of nonitoring wells and the
extraction of groundwater fromthe subsurface.

The extracted groundwater is treated in an aboveground SBR systemthat enpl oys mi croorganisns to
reduce TCE levels in the aquifer to below 5 Zg/L to neet federal MCLs. The treatnent systemwill
be designed, operated, and closed in accordance with Maryl and standards for chem cal, physical, and
bi ol ogi cal treatment of hazardous waste (COVAR 26.13.05.18) and in accordance with air quality
requirenents for construction and operation of processes that generate potentially hazardous air
em ssions (COVAR 26.11.01 and .06). Hazardous sludge that may be generated as a result of the
treatment process will be stored, handl ed, characterized, and disposed of in accordance with

Maryl and hazar dous waste managenent regul ati ons (COVAR 26.13) and likely disposed of off-site,
depending on its characteristics. The specific treatnent systemconfiguration and operati onal
procedures for the SBRw Il be devel oped during the design phase.

The treated groundwater is discharged to a tributary of the Bush River. The treatnent systemw || be
desi gned and inplemented in accordance with the substantive requirements of the National Poll utant
Di scharge El i mnation System (NPDES) program Long-term groundwater nmonitoring is performed in
accordance with RCRA cl osure and postclosure requirenments (COVAR 26. 13. 05. 06-.07). Land-use
restrictions are inplemented to mninize human exposure to contamn nants.

This alternative neets groundwater cleanup objectives by treating the contam nated surficial aquifer
to 5 Ig/L TCE, by preventing human exposure through treatnment and | and-use restrictions, and by
preventing off-site mgration of contaninants through groundwater extraction.

The costs for Alternative 2 are as fol |l ows:

Capital costs: $1, 465, 830

O8M cost:  $103, 763/ year

Net present worth: $2,542,890 for 15 years

This alternative is expected to reach the MCL within 15 years.

2.7.1.3 Alternative 3: Treatnment by Utraviolet-catal yzed Oxi dation

This alternative involves the extraction of groundwater, treatnent by ultraviolet (UV)-catal yzed
oxi dation, and discharge of treated water to a tributary of the Bush River. The najor conmponents of this
remedi al alternative are described bel ow

G oundwater is renoved by extraction wells in accordance with Maryl and water appropriation or use
regul ati ons (COVAR 08. 05.02) that govern the construction of nmonitoring wells and the extraction of
groundwat er. The extracted groundwater is treated in an aboveground UV-oxidation systemthat enploys
W irradiation in conjunction with oxidizers such as ozone or peroxide to reduce TCE levels in the
aquifer to below5 Zg/L to neet the federal MCL. The treatment systemw || be designed, operated,
and cl osed in accordance with Maryl and standards for chem cal, physical, and biol ogical treatnent of
hazar dous waste (COVAR 26.13.05.18) and in accordance with air quality requirements for

construction and operation of processes that generate potentially hazardous air em ssions (COMAR
26.11.01 and .06). The specific treatment system configuration and operational procedures wll be
devel oped during the design phase. The treated groundwater is discharged to a tributary of the Bush
River. The treatnent systemw || be designed and inplenented in accordance with the substantive
requi renents of the NPDES program

Long-term groundwater nmonitoring is performed in accordance with RCRA cl osure and postcl osure
requi renents (COVAR 26. 13. 05. 06-. 07) .
Land-use restrictions are inplemented to mnimze human exposure to contam nants.

This alternative neets groundwater cleanup objectives by treating the contam nated surficial aquifer
to 5 Ig/L TCE, by preventing human exposure through exposure treatnment and | and-use restrictions,
and by preventing off-site mgration of contam nants through groundwater extraction.

The costs for Alternative 3 are as fol |l ows:
Capital costs: $511,491

O&M cost: $144, 991/ year
Net present worth: $2,018, 106 for 15 years



This alternative is expected to reach the MCL within 15 years.
2.7.1.4 Alternative 4: Treatnent in Place Using Reductive Dehal ogenation

This alternative involves funneling groundwater through permeabl e subsurface treatnent sections,
perform ng | ong-term groundwater nonitoring, and inposing | and-use restrictions on groundwater use
during the renediation period. The major conponents of this renedial alternative are described bel ow.

This in situ reductive dehal ogenation system desi gn consists of a "funnel and gate" systemin which
the funnel is a sealable joint sheet pile wall that directs groundwater flowto the gate, which is
filled with an iron-sand m xture that provides a reduci ng environment capable of abiotic
degradation of TCE. The groundwater is treated until it reaches TCE concentrations bel ow the MCL of
5 Zg/L as it flows through the iron and sand m xture. Construction is performed in accordance with
Maryl and standards for chenical, physical, and biol ogical treatment of hazardous waste (COVAR
26.13.05.08) and air quality requirements for construction and operation of processes that generate
potentially hazardous air em ssions (COMAR 26.11.01 and .06). Al trenching and other construction
activities will be perforned in accordance with Qccupational Safety and Health Administration
(CsHA) Standards (29 CFR 1926) governing construction safety. The approxinately 16,518 cubi c yards
of soil excavated during construction will be characterized in accordance with RCRA Subtitle C
Requirenents (40 CFR 261) to determine its hazard characteristics. The excavated material is
expected to be nonhazardous and will be used as backfill material during construction in accordance
with Maryl and erosion and sedinent control regul ations (COVAR 26.09.01). Laboratory

permeability tests and a treatability study are perforned before full-scale inplenentation of this
alternative.

Long-term groundwater nonitoring is perforned at the site. Mnitoring wells are installed

upgr adi ent and downgradi ent of the treatment sections in accordance with Maryl and groundwat er
noni toring and protection requirenments (COVAR 26. 13. 05.06) and regul ati ons governing the
construction of nonitoring wells and extraction of groundwater (COMAR 08.05.02) to evaluate the
long-term effectiveness of treatment and to accurately determ ne whether contaminant mgration is
occurring. Sanpling would occur annually for a period of 60 years-the estimated duration of the
groundwat er treatment process.

Land-use restrictions. Tenporary |and-use restrictions are inplenented to prohibit on-site use of
contam nated groundwater for the duration of the groundwater treatnent process (60 years). This
al ternative neets groundwater cleanup objectives by treating the contaninated surficial aquifer to
5 Ig/L TCE, by preventing human exposure through groundwater treatment and | and-use restrictions;
and by preventing off-site mgration of contam nants through groundwater extraction and treatnent.

The costs for Alternative 4 are as foll ows:

Capital costs: $3,565, 095

8M cost:  $52, 860/ year

Net present worth: $4, 565,698 for 60 years

This alternative is expected to reach the MCL within 60 years.

2.7.1.5 Alternative 5: Treatnment by Aboveground Reductive Dehal ogenation
This alternative invol ves:

Extraction of contam nated groundwater as described in Sect. 2.7.1.2. A treatability study is
perforned before the alternative is inplenmented, and punp tests are conducted before final design of
the system Treatnent using aboveground reductive dehal ogenation. Reactive nedia conposed of
grindings of metallic iron produce a reducing environment capable of abiotic degradati on of TCE.
The treatment systemwill be designed, operated, and closed in accordance with Mryl and standards
for chem cal, physical, and biol ogical treatment of hazardous waste (COVAR 26.13.05.18) and with
air quality requirenents for construction and operation of processes that generate potentially
hazardous air em ssions (COVAR 26.11.01 and .06). Hazardous sludge that may be generated as a
result of the treatment process will be stored, handl ed, characterized, and disposed of in
accordance with Maryl and hazardous waste managenment regul ati ons (COVAR 26.13) and |ikely di sposed
of off-site, depending on its characteristics. The specific treatment system configuration and
operational procedures for the reductive dehal ogenation systemwi ||l be devel oped during the design
phase. Discharge of treated groundwater to a tributary of the Bush River. The treatnment systemwill
be designed and inplemented in accordance with the substantive requirements of the NPDES program
Long-term groundwater nonitoring is perfornmed in accordance with RCRA closure and postclosure

requi renents (COVAR 26. 13. 05. 05. 06-.07). Land-use restrictions are inplenented to mnimze human



exposure to contam nants.

This alternative nmeets groundwater cleanup objectives by treating the contam nated surficial aquifer
to 5 Ig/L TCE, by preventing human exposure through groundwater treatnment and | and-use
restrictions, and by preventing off-site mgration of contam nants through groundwater extraction.

The costs for Alternative 5 are as fol |l ows:

Capital costs: $706, 901

O&M cost:  $83, 850/ year

Net present worth: $1, 737,266 for 15 years

This alternative is expected to reach the MCL within 15 years.

2.7.1.6 Alternative 6: Treatnment by Air Stripping
This alternative invol ves:

Extraction of contam nated groundwater as described in Sect. 2.7.1.2, including a treatability study
and punp test. Air stripping using stripping towers to reduce TCE concentrations in the aquifer to
below the MCL of 5 Ig/L by volatilizing the TCE fromthe groundwater. The treatnment systemw || be
desi gned, operated, and closed in accordance with Maryl and standards for chem cal, physical, and

bi ol ogi cal treatnent of hazardous waste (COVAR 26.13.05.18) and air quality requirenents for
construction and operation of processes that generates potentially hazardous air em ssions (COVAR
26.11.01 and .06). Hazardous sludge that may be generated as a result of the treatnent process wll
be stored, handl ed, characterized, and di sposed of in accordance with Maryl and hazardous waste
nmanagenent regul ati ons (COVAR 26.13) and |ikely disposed of off-site, depending on its
characteristics. The specific treatnent systemconfiguration and operational procedures will be
devel oped during the design phase. Treatnment of effluent gases using granular activated carbon in
accordance with air em ssions regul ati ons previously discussed. Contami nated air passes through an
activated carbon adsorption unit if treatment of off-gases is necessary. Spent carbon is picked up
and di sposed of by the vendor. D scharge of treated groundwater to a tributary of the Bush River.
The treatment systemwill be designed and inplenented in accordance with the substantive

requi renents of the NPDES program Long-term groundwater nonitoring is perforned in accordance with
RCRA cl osure and postcl osure requirenents (COVAR 26.13.05.06-.07). Land-use restrictions to

m ni m ze human exposure to contam nants.

This alternative neets groundwater cleanup objectives by treating the contanmi nated surficial aquifer
to 5 Ig/L TCE, by preventing human exposure through groundwater treatment and | and-use
restrictions, and by preventing off-site mgration of contam nants through groundwater extraction.

The costs for Alternative 6 are as foll ows:

Capital Costs: $1,143,104

O&M cost: $81, 467/ year

Net present worth: $1,988,708 for 15 years.

This alternative is expected to reach the MCL within 15 years.

2.7.2 Summary of the Conparative Analysis of Alternatives

As required by CERCLA, the renedial alternatives |listed above were evaluated using nine criteria
specific by USEPA (see Table 6). This section and Table 7 summari zes the rel ative perfornmance of each
of the landfill remediation alternatives with respect to seven of the nine CERCLA evaluation criteria. The
last two evaluation criteria, state and comunity acceptance, are evaluated in Section 2.7.2.3.



Tabl e 6.
USEPA Evaluation Oriteria for
Remedi ati on (C eanup) Alternatives

Overall Protection of Human Health

and the Environnmental addresses

whet her a cl eanup et hod provi des
adequat e protection to human health and

the environnment and descri bes how ri sks
presented by each pathway are

el i mnated, reduced, or controlled
through treatnment, engineering controls,
or institutional controls

Conpl i ance wi th ARARs addresses

whet her a cleanup nmethod will neet all
applicable or relevant and appropriate
requirenents (federal and state

envi ronnent al requirements).

Long- Term Ef f ecti veness and

Per manence is the ability of a cleanup
nmethod to maintain reliable protection of
human heal th and the environment over
tine after the action is conpleted

Reduction of Toxicity, Mbility, or

Vol ume Through Treatnent is the
anticipated ability of a cleanup nethod to
reduce the toxicity, mobility, or volume
of the hazardous substances present at

the site through treatnent

5

Short-Term Ef f ecti veness addresses the
period of time needed to conplete the
cl eanup and any adverse inpacts on
human heal th and the environment that

may occur during the construction and

operation period.

6

7

I npl emrentability is the technical and
adm nistrative feasibility of a cl eanup
met hod, including the availability of
materials and services required by the
nmet hod.

Cost includes the estinated capital and
operation and nai nt enance costs of each
cl eanup et hod

State Acceptance indicates whether the
State of Maryland agrees with the
preferred cl eanup nethod.

Communi ty Acceptance indicates

whet her concerns are addresses by the
cl eanup met hod and whet her the
comunity has a preference for a

cl eanup method. Public comrent is an
i mportant part of the final decision
This ROD represents APG s request to
the community to provide coments on
t he proposed cl eanup



Renedi al
alternative Overal | protection
to hunmen health and

the environnment

Groundwat er

Capi tal

No

protection.
partially met.

Al ternative 1--
action with

noni toring and

land use restrictions

Requi red | abor, equipnent,
Groundwat er
Alternative 2--
SBRs

Reduce risks to potential
receptors; prevents off-site
m gration; RACs are net.

Required | abor, equipnent,
Groundwat er
Alternative 3-- Reduces risks to potential
UV- ox receptors; prevents off-site
nmigration; RAOs are net.
technol ogy.
Groundwat er
Al ternative 4- Reduces risks to potential
in situ reductive receptors; prevents off-site
dehal ogenati on nmigration; RAOs are net.

NPW $4, 565, 698

Renedi al
alternative Overal |l protection
to hunman health and

the environnent

Groundwat er
Alternative
aboveground
reductive

dehal ogenati on

Reduces risks to potential
receptors; prevents off-site
nmigration, RAOs are net.

5..

Wth Gas Treatnent

Groundwat er Reduces risks to potential
Al ternative 6-- receptors; prevents off-site
air stripping m gration; RACs are net.

Conpliance with
ARARs

May provide adequate
RACs are Not net.
NPW $198, 032

Conpliance with all
ARARS.

Conpliance with all
ARARSs.

NPW $2, 018, 106

Conpliance with all
ARARS.

Conpliance with
ARARs

Conpliance with all
ARARs.

Conpliance with all

ARARs.

Table 7.

Conparison of Groundwater Renedial Action

Eval uation criteria

Long-term
ef fectiveness and per manence

May not be effective long-term
groundwat er monitoring will
indicates if conditions change.

8 to 13 years are required to

reduce all TCE contam nation vol unme.
bel ow MCL. Long-term O&M
i s high.
reduce all TCE contami nation
bel ow MCL. Long-term O&M
in high.

Approxi mately 60 years are

required to reduce all
contam nation bel ow MCL.
Long-term Q&M i s | ow.

TCE

Evaluation criteria

Long-term
ef fectiveness and per manence

8 to 13 years are required to

reduce all TCE contam nation
bel ow MCL. Long-term O&M
i s high.

8 to 13 years are required to

reduce all TCE contam nation
$1, 143, 104
below MCL. Long-term Q&M

i s high.

Al ternatives

Reduction of Toxicity,

Mobi lity, and Vol ume

No reduction other than
natural processes.

toxicity, mobility,

Ef fectiveness

No inmpacts on
communi ty or worker
health or the

and

Process is

destructive and
nonreversi ble. Contam nated

8 to 13 years are required to
vol ume.

increase in noise and

dust .

toxicity,

Process is

destructive and nonreversible

and no hazardous byproducts

Per manent reduction of
toxicity, mobility, and

vol ume, mobility, and

destructive, nonreversible,
and no hazardous byproducts

dust .

required, noderate

Short-Term

M nor

I npl ement ability

No construction,
or disposal needs.

equi prent ,
st orage,

Per manence reduction of

$4, 800

&M
$12,570/ year
envi ronnent

NPW $2, 542, 890

and naterials are readily Capi t al
short term avail able. Presence of CWw [e'4Y]
filled containers could delay $103, 763/ year
i npl ementation. Proven
sl udge nmy be generated. Technol ogy.

Per manent reduction of
nmobi lity, and and naterials are readily
M nor short-term avai |l abl e.
increase in noise and filled containers
i mpl ementation. Proven

increase in noise and

dust .
for

groundwat er and

Greater
wor kers to contact

potenti al

are produced.

Ext ensi ve excavation Required | abor,
and naterials are readily

avai |l able. Presence of CW+

filled containers could del
i mpl ementation. Most

previ ous studies have been

are expected.

Presence of CWw

Capi tal

$511, 491
coul d del ay oM
$144, 991/ year

equi pnent ,

Capi t al
ay
&M

$52, 860/ year
CW»filled bench-scal e;
difficult to inplenent.
cont ai ners.

Reduction of Toxicity, Short-Term
Mobi lity, and Vol ume Ef f ecti veness I npl ement ability Cost
Per manent reduction of Requi red | abor, equipnent,
toxicity, mobility, and M nor short-term and nmaterials are avail able.
volume. Process is increase in noise and Presence of CWWfilled
destructive nonreversible and dust . contai ners could del ay &M
no hazardous byproducts are inpl ementation. Proven at the $83, 850/ year
expect ed. bench scale |evel. NPW $1, 737, 266
Requi red | abor, equipnent,
Reduction of toxicity and and naeterials are readily
nmobility. Process is M nor short-term avail able. Presence of CW& Capi tal
nondestructive. Contamn nant increase in noise and filled containers could delay
is transferred to atnosphere dust . i mpl ementation. Proven [e'4Y]

or gas treatment unit.

technol ogy. My need air

$81, 467/ year
eni ssion permt.

$3, 365, 095

may be nore

Capi tal
$706, 901

NPW $1, 988, 708



Overall protection of human health and the environment. The five treatnent alternatives involve
groundwat er treatnent and provi de adequate protecti on of human health and the environment by reduci ng TCE
concentrations to below the MCL of 5 Ig/L. Because contam nant concentrations will be reduced through
treatnment, the discharge of treated groundwater to a tributary of Bush River is not expected to have any
adverse environnental inpacts. Aternative 1, no action, provides no protection of human health and the
envi ronnent, even though nonitoring determines if the TCE plune is approaching the site boundary or Mnks
Creek. Achievenent of ARARs All five treatment alternatives conply with all ARARs including reduci ng TCE
concentrations belowthe MCL of 5 -g/L. Aternative 1 does not conply with ARARs.

2.7.2.2 Primary Balancing Criteria

Long-termeffectiveness Alternatives 2, 3, 5 and 6 (SBRs, UV-oxidation, aboveground reductive al ogenation
and air stripping, respectively) provide relatively sinmlar high levels of |ong-termeffectiveness and
permanence. Alternative 4 (in situ reductive dehal ogenation) requires considerably nore tine than the other
treatnment alternatives to achieve the sane level of remediation. Aternative 1 (no action) does not provide
long-term effectiveness and permanence. Reduction in toxicity, nobility, or volune of contam nants
Alternatives 2 through 5 (SBRs, WV-oxidation, in situ reductive dehal ogenati on, and aboveground reductive
dehal ogenati on, respectively) reduce the contam nant toxicity, nobility, and volune in a relatively simlar
manner by a magni tude assuned to be conparable to the destruction of the contamnant. Alternative 2 and 6
(SBRs and air stripping, respectively) result in hazardous byproducts (sludge or carbon filters). In
addition, Alternative 6 (air stripping) is a nondestructive technology (TCE is not destroyed but mnerely
transferred to another nedium. Alternative 1 does not reduce the toxicity, mobility, or vol ume of
cont am nated groundwater. Short-termeffectiveness Alternative 1 is highly effective in the short term
because public access to Custer 1 is currently restricted. Alternatives 2 through 6 invol ve extensive
construction activities that may pose sone short-termrisks to workers, the community, and the environnent

t hrough dust generati on, exposure to potentially contam nated soil and groundwater during construction, and
potential encounters with UXO These risks would be mitigated by using engineering controls and persona
protective equi pment during construction activities. Alternative 4 (in situ reductive dehal ogenation) may
pose the greatest short-termrisk because of the increased potential for workers

to contact contam nated groundwater and the extensive excavation that would be required to install a
slurry/treatnent wall around the plume. The extensive excavation may al so increase the |ikelihood of

acci dental UXO detonation. Alternatives 2, 3, 5 and 6 are expected to reduce TCE concentrations

bel ow the MCL within 15 years, while Alternative 4 (in situ reductive dehal ogenation) may require

60 years, resulting in lower short-termeffectiveness. Inplenentability Alternative 1 (no action) is easily
i npl enent abl e because it requires mnimal construction, no equipnent, and mninal handling of contam nated
materials. Aternatives 2, 3, and 6 (SBRs, W-oxidation, and air stripping, respectively) are relatively
easy to inplement because the required | abor, equiprment, and materials are readily avail abl e and because they
are proven technol ogi es conmonly used to treat contaminated water. As with all the treatnment alternatives,
UXO presence may delay inplenentation. 1In addition, air em ssion permts may be required for Alternatives 2,
3, and 6. Alternative 5 (aboveground reductive dehal ogenation) is expected to be noderately easy to
inplement. The required | abor, equipnment, and materials are readily avail able

However, this alternative has not been denonstrated on a full-scale basis at simlar sites, so unforeseen
inplenentation difficulties may arise. This possibility is believed to be offset by the advantage gai ned by
denonstrating an innovative technology. As with the other treatnent alternatives, UXO presence nay del ay
inplenentation, and an air emissions permt nmay be required. Alternative 4 (in situ reductive dehal ogenati on)
is expected to be moderately difficult to inplement. Al though the |abor, equipnent, and materials are readily
avai |l abl e, the construction of a slurry wall around the entire plume or plumes will be conplicated by
shoring, dewatering of the trench, and the presence of UXO In addition, this alternative has not been

enpl oyed on a full-scale basis at other simlar sites, so unforeseen inplenentation difficulties may be
encountered. Cost The estinmated capital, O& and net present worth costs for each groundwater renedia
alternative are summari zed in Table 7

2.7.2.3 Mdifying Criteria

State Acceptance MDE has been involved in the selection of the alternatives for groundwater cleanup at
Cluster 1 and in identifying cleanup objectives for groundwater (concentrations of TCE below the MCL of 5
Ig/L). In addition, the State of Maryland is satisfied that the appropriate renedial action process was
followed in evaluating renedial action alternatives for the groundwater at duster 1 and concurs with the

sel ected renedy. Public Acceptance APG solicited input fromthe public on the devel opnent of alternatives and
on the alternatives identified in the proposed plan. The public is in agreement with the cl eanup objecti ves,
and nost of the commenters were in agreement with the preferred alternative. Several nenbers of the public
preferred a different treatnment system such as air stripping, for cleanup of the groundwater. During the
comrent period, APG provided these commenters with additional information regarding their concerns. It
appears the additional information satisfied their concerns A detailed sunmary of comments and APG s
responses are presented in section 3.0



2.7.3 Sel ected Renedy

The sel ected remedy to clean up the groundwater contam nation at Cluster 1 is Alternative 5,
aboveground reductive dehal ogenation, using a groundwater cleanup objective of 5 Ig/L for TCE, based on
ARARs. Alternative 5 is highly protective of human health and the environment; conplies with all ARARs; has
a high level of long-termeffectiveness and permanence; reduces the toxicity, mobility, and volume of
contamination through treatment; has a high | evel of short-termeffectiveness; is expected to be easily
inplenentable; and is relatively cost-effective. Because the TCE plunme is not an immedi ate threat to hunman
health or the environment, this alternative presents a unique and ideal opportunity to evaluate an
i nnovative technol ogy that has al ready been shown to effectively treat site groundwater in bench-scale
testing. There are no negative inpacts to human health or the environment by enpl oyi ng such an innovative
technol ogy. Alternative 5 will contain the plume on-site (by groundwater extraction) and will provide
treatnment to reduce TCE levels to below the MCL of 5 Zg/L.

The maj or conponents of the sel ected renedy include:

Extraction of contam nated groundwater using extraction wells to include an artificial cone of
depression within the water table and to renove contamnmi nated groundwater fromthe aquifer. The
wel | characteristics are based on groundwater nodeling. Punp tests are conducted before final
design of the systemto determine/confirmthe transmssivity, punping rate, hydraulic conductivity,
and cone of influence of the recovery wells. A pilot-scale treatability study is performed before
inmpl enentation of the alternative.

Treat ment usi ng aboveground reductive dehal ogenati on vessel s, which contain reactive nmedia
conposed of netallic iron filings. The readily oxidizabl e nmedi um produces a reduci ng environnent
capabl e of abiotic degradation of TCE

Di scharge of treated groundwater to a tributary of Bush River. Sanpling will be conducted before
and after discharge to ensure that the discharge is not causing an exceedence of Anbient Water
Quality Criteria.

Long-term groundwat er nonitoring including annual sanpling for 15 years.

Land-use restrictions to prohibit the on-site use of groundwater.

The costs for Alternative 5 are summari zed in Table 8.

The goal of this renmedial action is to restore groundwater to its beneficial use, whichis, at this
site, as a potential drinking water source. Based on infornation obtained during the renedial investigation
and on a careful analysis of all renedial alternatives, it is believed the selected remedy will achieve this

goal. It may becone apparent, during inplenentation or operation of the groundwater extraction systemand its
nodi fi cations, that contam nant |evels have ceased to decline and are remaining constant at |evels higher
than the renedi ati on goal over sone portion of the contam nated plume. |In such a case, the system

performance standards and/or the renedy rmay be reeval uat ed.

The sel ected renmedy will include groundwater extraction for an estimated period of 15 years, during
whi ch the systems performance will be carefully nonitored on a regular basis and adjusted as warranted
by the performance data collected during operation. Modifications may include any or all of the foll ow ng:

Cessation of punping at individual wells where cleanup goal s have been attai ned.

Alternating punping at wells to elimnate stagnation points.

Pul se punping to allow aquifer equilibration and to all ow adsorbed contam nants to partition into
groundwater. Installation of additional extraction wells to facilitate or accel erate cleanup of the
contam nant pl une.

At those wells where punping has ceased, the aquifer will be nonitored every 5 years follow ng
di scontinuati on of groundwater extraction to ensure cleanup goals continue to be naintained.

The estimated net present worth cost of Alternative 5 is $1,737,266. The estimated tinme for
remedi ation is 15 years.

2.7.X Performance Standards

The contam nants plune of TCE will be contained and treated until the MCL of 5 ug/L is attained
within the Former N ke Site and areas affected by this TCE plune. Goundwater nonitoring will be
conducted to ensure the plune is not mgrating and that |evels of TCE are being reduced to 5 ug/L.
Di scharge of the treated water will neet the substantive requirenents of the NPDES Pernit program

2.7.4 Statutory Determ nations

The sel ected renmedy discussed in Sect.2.7.3 satisfies the requirenents under Sect.121 of CERCLA to:



Protect human health and the environnent.

Conply with ARARs.

Be cost-effective.

Use permanent solutions and alternative treatnent technol ogies or resource recovery technol ogies to
t he maxi mum extent practicabl e.

Satisfy the preference for treatnment as a principal elenent.

2.7.4.1 Protection of Human Health and t he Environnent

The selected renedy, Alternative 5 wll reduce risks to future users of Custer 1 by treating the
groundwat er via extraction, followed by treatnent using aboveground reductive dehal ogenati on then
di scharge of the treated groundwater to a tributary of the Bush River. After groundwater is treated, no
adverse health effects are anticipated if humans, aninals, or vegetation are exposed to the treated
groundwater. G oundwater extraction and treatnent are expected to reach the MCL of 5 Zg/L TCE within
15 years, which is protective of human health and the environment. Tenporary |and-use restrictions wll
mnimze the risks to human health and the environment until the MCL is reached. G oundwater extraction
prevents the off-site mgration of contam nants and the potential discharge of groundwater to Monks Creek by
creating a hydraulic gradient in the direction of the punping wells. No unacceptable short-termrisks or
cross-nedia inpacts will be caused by inplenenting Alternative 5 because UXO cl earance will be perforned
bef ore excavation or drilling begin. During remediation, short-termincreases in noise and dust are not
expected to affect adjacent communities; renediation workers will wear adequate personal protective
equi pnent .

2.7.4.2 Conpliance with ARARs

The selected renmedy will conply with all chemcal-, location-, and action-specific ARARs. Through
the use of a reductive dehal ogenation treatnent systemw th appropriate engineering controls to mnimze
rel ease of pollutants to air, land, or water, the renedy will achieve the ARARs |isted bel ow

Chemi cal - speci fic ARARS

- Maryl and standards applicable to generators of hazardous waste (COVAR 26.13.03), which

apply to the generation of potentially contam nated spent nmedia fromthe reductive
dehal ogenation unit (applicable).

- Maryl and regul ati ons for groundwater nonitoring and protection (COVAR 26. 13. 05.06), which
apply to groundwater nonitoring and groundwater quality criteria (applicable).

- Maryl and NPDES regul ati ons (COVAR 26.08.04) apply to treated effluent discharged to surface
water of the state (applicable).

- Maryl and surface water quality criteria (COVAR 26.08.02.03) may apply to treated effl uent
di scharged to surface water (relevant and appropriate).

- Maryl and drinking water quality standards (COVAR 26.04.01) apply to potabl e groundwat er
(rel evant and appropriate).

- Maryl and air quality regul ations (COVAR 26.11.01-26.11.02) apply to general or toxic process
em ssions and construction activities that generate particul ates (applicable).

Locati on-specific ARARs
None.
Action-speci fic ARARs

- Maryl and standards applicable to tanks and containers (COVAR 26. 13. 05. 09-.10) such as may
be sued to tenporarily store groundwater before treatnent/di sposal (applicable).

- Maryl and transportation and di sposal standards (26.13.04) which apply to off-site shipnent of
potentially contam nated spent reductive dehal ogenati on media (applicable).

- Maryl and landfill standards (COMAR 26.13.05.14) apply to disposal of potentially contam nated
spent reductive dehal ogenati on nedia (applicable).

- Maryl and chemi cal, physical, and biol ogi cal treatnment standards (COVAR 26.13.05.18) apply to
treatnent systens such as the aboveground reductive dehal ogenati on system (applicable).



- Federal standards for mscellaneous units (40 CFR 264 Subpart X) nmay apply to any UXO
encountered during construction activities (relevant and appropriate).

- Federal Fish and WIdlife Coordination Act applies to the conservation of wildlife resources
(such as bald eagle) that nay nest in the Edgewood area (applicable).

- Maryl and nontidal wetlands regul ati ons (COVAR 08.05.04) apply to any actions, such as
groundwat er extraction, that nmay affect wetlands near duster 1 (applicable).

- Maryl and wat er appropriation or use regul ati ons (COVAR 08.05.02) apply to groundwat er
extraction (applicable).

- Maryl and regul ations for well drillers (COVAR 26.05) apply to groundwater nonitoring and
extraction well construction (applicable).

2.7.4.3 Cost-Effectiveness

The selected renedy is cost-effective because it has been determned to provide overall effectiveness
proportional to its cost (the net present worth is $1,737,266). O the five action alternatives, the
selected renedy is nore cost-effective than the other alternatives. This technology is further recomended
because of the destructive nature of the technology and for the advancenent of this innovative technol ogy
during a full-scale application of this systemat a hazardous waste site. USEPA and Departnent of Defense
gui dance encourages inplenentati on of innovative technol ogies at federal facilities.

2.7.4.4 Uilization of Pernanent Solutions and Alternative Treatnent Technol ogies to the
Maxi mnum Ext ent Practicabl e

The selected remedy, Alternative 5, is a permanent solution that uses alternative treatnent
technol ogi es to the naxi mum extent practicable and provi des the best bal ance of tradeoffs anong the
alternatives. Alternative 1 fails to nmeet several criteria and thus appears to be unacceptable. The
remaining five treatnment alternatives meet the threshold criteria and are conparable in terns of long-term
effectiveness. and permanence; reduction in toxicity, nobility and volume of contaminants; and short-term
effectiveness. They differ in terns of inplenentability and cost. Alternatives 2 and 4 are the nost costly.
Alternative 6, while least costly, is a nondestructive technology. Unlike the other alternatives, the
sel ected renedy uses an innovative technology but requires treatability testing to deternine its
effectiveness before inplenentation. There will be no negative inpacts to human health or the environnent
fromusing an innovative technol ogy.

The support of the state and community in the eval uation process and the selection of Alternative 5
further justify its selection.

2.7.4.5 Preference for Treatnment as a Principal Elenent

The statutory preference for treatnment is satisfied by using aboveground reductive dehal ogenation to
treat TCE-contam nated groundwater at C uster 1.

2.8 LANDFI LL REMEDI ATI ON

The Arny set cleanup objectives for the | aunch Sout hwest Landfill by using the conclusions fromthe
R, and RAGs listed in the FS, and ARARs.

Al t hough the Launch Sout hwest Landfill was reportedly used for the disposal of construction debris,
approxi mately 10 enpty 55-gal druns were encountered there. It is possible that other wastes were
di sposed of at the landfill. These wastes could include currently intact containers of potential
contanmi nants that may be released in the future. Therefore, the cleanup objectives for the landfill are to
prevent the contam nati on of groundwater or surface water by any potential contaninants of concern that may
be present in the landfill and to minimze the potential for human contact with the water.

Actual or threatened rel eases of hazardous substances fromthe landfill, if not addressed by
i mpl enenting the response action selected in this ROD, may present an inminent and substanti al
endangernment to public health, welfare, or the environnent.
2.8.1 Description of Alternatives

2.8.1.1 Alternative 1: No Action.

The no-action alternative involves no renedial action. No efforts are nade to contain or renove the



landfill contents. However, long-termnonitoring will be conducted. Evaluation of the no-action
alternative provides a baseline agai nst which to neasure other alternatives.

Wth respect to ARARs, RCRA requirenments for a general closure (COVAR 26.13.05.07) and

closure of a landfill (COVAR 26.13.05.14) are not met because controls to reduce contam nated runoff
and to protect human health and the environnent are not inplemented. |In addition, long-termliquid or
precipitation nmigration through the closed |andfill are not mnimzed. However, the required groundwater

nmonitoring is perfornmed through the installation of additional nonitoring wells and annual groundwat er
sanpling and analysis. This alternative does not achieve the protection of human health and the
environnent within the guidelines of the NCP. The safety risks presented in Sect. 2.6.1 for on-site
residents are not reduced.

The costs for Alternative 1 are as fol |l ows:

Capital costs: $51,500

O8&M cost:  $4, 100

Net present worth: $94,058 for 15 years

This alternative is expected to require 7 nonths to inplenent.

2.8.1.2 Alternative 2: Installation of a Conposite Cap
This alternative includes the follow ng:

Clearance of the entire landfill site for UXO before and during excavation; Technical Escort Unit
(TEU) will be notified of and responsible for the disposal of any UXOidentified on-site in
accordance with ARW regul ati ons.

Performance of site grading, sedinent and erosion control, and installation of a geonet to convey
landfill gases to a venting system if required.

Installation of a capping systemin accordance with USEPA gui dance for the closure of a hazardous
waste landfill.

Mai nt enance and repair operations as needed (e.g., cutting vegetation, regrading, revegetating).
Long-term groundwat er nonitoring in accordance with RCRA closure and postcl osure requiremnents
(COVAR 26. 13. 05. 06-. 07).

Future | and-use restrictions prohibiting construction on the landfill cap or any activities that
m ght conpromi se the integrity of the landfill cap.

Installation of a perimeter chain link fence.

This alternative nmeets the cl eanup objectives for the landfill. It prevents contam nation of
groundwat er or surface water and nminimzes the potential for hunman contact with the waste by isolating the
source with an inperneable cap to prevent infiltration of liquids; this also ninimzes contam nant transport
to groundwater or surface water.

The costs for Alternative 2 are as fol |l ows:

Capital costs: $1,041, 132

O8M cost:  $25, 860/ year

Net present worth: $1,438,665 for 30 years

This alternative is expected to require 12 to 24 nmonths to inplenent.

2.8.1.3 Alternative 3: Conventional Excavation of Landfill Contents in an Arnored, Filtered-Air
Shelter and O f-site D sposal of Excavated Waste

This alternative invol ves:
Clearance of the entire landfill site for UXO before and during excavation with TEU notified of, and

responsi ble for, the disposal of any UXOidentified on-site in accordance with Arny regul ations.
Conventional excavation within an arnored, filtered-air shelter of the entire volune of waste in the

landfill (estimated 18,538 cubic yards of material) in accordance with OSHA construction safety
requirenents (29 CFR 1926) and Maryl and erosion and sedi ment control regulati on (COVAR 26. 09. 01).
Segregation of waste into soil, debris, and rubble fractions.

Of-site disposal of excavated waste fractions in accordance with Maryland Solid Waste Regul ati ons
(COVAR 26.04.07) and Maryl and Hazardous Waste Regul ati ons (COVAR 26.13) governi ng storage,
transport, characterization, and disposal of hazardous waste. Disposal location will depend on
whet her the waste is hazardous or nonhazardous.

Backfill, compaction, seeding, and mul ching of landfill area.



Table 8

COST ESTI MATE
GROUNDWATER ALTERNATI VE 5

G oundwat er Extraction with Vertical Well Manifolds;
Treat ment by Above G ound Reductive Dehal ogenati on;
Di scharge of Treated Water to Surface Water;
Long Term G oundwater Monitoring; Land Use Restrictions
Cluster 1, Aberdeen Proving G ound

CAPI TAL COSTS

Item Rate ($)
Site Preparation
- Site clearing, grubbing, hauling and di sposal 3825 /acre
- UXO cl earance (10-hour day)(a) 1350 /day

Site Preparati on Subt ot al

Groundwat er Extraction System

- Vertical Well Installation (b) (c) 180 /f oot

I ncl udes | abor, materials, well devel opnent, containerization of cuttings/fluids
- Disposal of CQuttings (d) 35 /ton
- Transportation/D sposal of Cuttings (e) 100 /ton
- Soil Sanple collection/ TCLP chemical profiling of soil cuttings (f) 1,200 /sanpl e
- Baker Tanks (3) 6,500 gallon (g) (h) 600 /tank/ nmo.
- Tank Delivery/Pickup (3 tanks) (h) 800 /trip
- Water Sanmples (Full Suite TCL) (f) 1,200 /sanple
- UXO Support (10-hour day)(a) 1, 350 /day
- Field installation oversight (labor and materials - 3 sites) (i) 640 /day

G oundwat er Extraction System Subt ot al

G oundwat er Conveyance System
- 1Hp Subnersible punps (7), piping; sensors; pitless adapters - installed (j) 1,350 /well

- ALT.1 160 psi, 2"/6" Dual-wall piping/connectors, installed (k)(I) 29 /1 f

- ALT.1 Trenchi ng/ backfilling (12" Wby 36" D; includes nmob/denob.) (m 1.59 /1f

- BElectrical, installed (15% of other conveyance systemcost) (i)

- 4" PVC treatnent discharge piping/connectors, installed (m 16.34 /I f
- Trenching/ backfilling (12" Wby 36" D) (m 0.59 /If

- Rip-rap (18" thickness), installed (m 56 /sy

- Installation oversight (i) 840 /day
- UXO support (8-hour day) (a) 940 /day

G oundwat er Conveyance System Subt ot al

600

150

Quantity Unit  Cost (9)
0. 09 acre 344
2 days 2,390
2,734
310 f oot 55, 800
3.5 ton 123
3.5 ton 350
3 sanpl e 3, 600
3 t ank 1, 600
2 trips 1, 600
3 sanpl es 3, 600
3 days 4, 050
21 days 17, 640
wel | 9, 450
600 | f 17, 400
| f 954
5, 489
150 | f 2,450
| f 89
3 sy 168
5 days 4,200
2 days 1, 880
42,079



This alternative neets the cl eanup objectives for the landfill of preventing contam nation of
groundwat er or surface water and nminimzing the potential for human contact with the waste by renoving
the source fromthe site.

The costs for Alternative 3 are as fol |l ows:

Capi tal costs: $9, 787, 633 (excavated waste i s consi dered hazar dous)

$3, 954, 862 (excavated waste i s considered nonhazar dous)
&M cost:  $0/ year

Net present worth: (equal to capital costs)
This alternative is expected to require 18 to 24 nonths to inplenent.

2.8.1.4 Alternative 4: Telerobotic Excavation of Landfill Contents in an Arnmored, Filtered-Air
Shelter and Of-site D sposal of Excavated \Waste

This alternative invol ves:

O earance of the entire landfill site for UXO before and during excavation, with TEU notified of,
and responsible for, the disposal of any UXO identified on-site in accordance with Arny
regul ati ons. Tel erobotic excavation of the entire volunme of waste in the landfill (estimated 18.538

cubic yards of naterial) within an arnmored, filtered-air shelter to provide additional safety and
to reduce the likelihood of a release to the environnment in the unlikely event of accidental
detonation of UXO The shelter will be tested after assenbly to determine if chenical agents could
leak in the event of accidental detonation of chem cal agent UXO Real-tine are nonitoring for
chem cal agents nay be used to protect workers and nearby residents. This work is performed in
accordance with OSHA construction safety requirenents (29 CFR 1926) and Maryl and erosi on and

sedi nent control regul ations (COVAR 26.09.01). Segregation of waster into soil, debris, and rubble
fractions. Of-site disposal of excavated waste fractions in accordance with Maryl and solid waste
regul ati ons (COVAR 26.04.07) and Maryl and hazardous waste regul ati ons (COVAR 26.13) governi ng
storage, transport, characterization, and disposal of hazardous waste. Disposal |ocation will

depend on whether the waste i s hazardous or nonhazardous. Backfill, conpaction, seeding, and
mul ching of landfill area.
This alternative neets the cl eanup objectives for the landfill of preventing contam nation of

groundwat er or surface water and nminimzing the potential for hunman contact with the waste by renoving
the source fromthe site.

The costs for Alternative 4 are as fol |l ows:

Capi tal costs: $9, 662, 333 (excavated waste i s consi dered hazardous)
$3, 829, 562 (excavated waste i s considered nonhazar dous)
&M cost:  $0/ year

Net present worth: (equal to capital costs).
This alternative is expected to require 18 to 24 nonths to inplemnent.
2.8.2 Summary of the Conparative Analysis of Landfill deanup Alternatives

As required by CERCLA, renedial alternatives |listed above were evaluated using nine criteria
speci fied by USEPA (see Table 6). This section and Table 6 summarizes the rel ative performance of each
of the landfill cleanup alternatives with respect to the nine CERCLA evaluation criteria.

2.8.2.1 Threshold Criteria

Overal | protection of human health and the environment.

Alternative 2 (conposite cap) provides a high level of overall protection to human health and the
envi ronnent by preventing transport of, and human contact w th, contam nants through the contai nment of
wast es beneath an inperneable cap. In addition, the disturbance of the wastes during construction is
mni m zed, thereby mnimzing short-termrisks to human health and the environment. Alternatives 3 and
4 (conventional excavation and telerobotic excavation, respectively) also have high | evels of overall
protection to human health and the environnent because the waste is renoved fromthe site. However, there
may be significant short-termrisks to human health and the environment during transport of the wastes.
Alternative 1 (no action) does not provide overall protection of human health and the environment.

Achi everrent of ARARs. Alternatives 2, 3, and 4 conply with all ARARs. Alternative 1 (no action)
does not conply with ARARs.



2.8.2.2 Primary Balancing Oriteria

Long-termeffectiveness Alternatives 3 and 4 nay provide greater |long-termeffectiveness and
permanence than Alternative 2 because the landfill contents are permanently renoved fromthe site thereby
elimnating any potential for |eaching of contam nants into groundwater or surface water. However, if the cap
is properly maintained, Alternative 2 can also provide a high level of long-termeffectiveness. Alternatives
1 (no action) provides no long-termeffectiveness. Reduction in toxicity, nobility, or volume of contaninants
Alternatives 3 and 4 result in a permanent reduction in the toxicity, nobility, and volune of the waste
because it is excavated and renoved fromthe site. Alternative 2 reduces the nobility of contaminants in the
landfill but does not reduce their toxicity or volume. Alternative 1 (no action) provides no reduction in
toxicity, mobility, or volume of contaninants.

Short-termeffectiveness Aliternatives 2, 3, and 4 involve construction activities that can generate
short-terminpacts fromdust, soil erosion, or accidental detonation of UXO However, Aternative 2
(conposite cap) provides fewer short-terminpacts than Alternatives 3 and 4 because the waste i s not
di sturbed. Short-terminpacts may be greater for Aternatives 3 and 4 because of the extensive excavation
conducted, the greater potential for encountering UXO and the need to transport wastes. However, the use of
an arnored, filtered-air shelter during excavation can mtigate sonme of these risks. Alternative 1 (no
action) provides no short-term effectiveness.

Inpl emrentability Alternative 2 (conposite cap) is expected to be relatively easy to inplenment because
the I abor, equipment, and materials are readily avail abl e and because capping is a well-denonstrated
technology at simlar sites. Alternatives 3 and 4 (conventional excavation and tel erobotic excavati on,
respectively) are expected to be noderately difficult to inplenent because the use of an arnored,
filtered-air shelter or tel erobotic excavation is not well denmonstrated at simlar sites and may result in
encountering unforeseen inplenentation difficulties. In addition, the excavation and transport of waste
materials is nore difficult than the construction of a cap. Alternative 1 (no action) requires no effort to
i npl enent .

Cost The estimated capital, O&M and net present worth cost for each landfill renedial alternative
are summarized in Table 9.

2.8.2.3 Mdifying Criteria

State Acceptance MDE took part in the selection of the remediation alternatives for landfill cleanup at
Cluster 1 and in identification of cleanup objectives (preventing acci dental detonation of UXO and | eakage
of contam nants to the environnment). |In addition, the State of Maryland is satisfied that the

appropriate renedial action process was followed in evaluating remedial action alternatives for the Ilandfill
at Custer 1 and concurs with the selected remedy. Public Acceptance APG solicited input fromthe public on
t he devel opnent of alternatives and on the alternatives identified in the proposed plan. The public is in
agreenent with the cleanup objectives, and nost of the comrenters were in agreenment with the preferred

alternative. One conmunity group requested additional site characterization for the landfill and other
menbers of the public preferred the landfill be excavated. During the comment period, APG provided those
comrenters with additional information on their concerns. |t appears the additional information satisfied

their concerns. A detailed summary of concerns and APG s responses are contained in section 3.0.
2.8.3 Sel ected Renedy

The sel ected remedy for the cleanup of the Southwest Launch Landfill is Alternative 2, conposite cap.
This alternative is highly protective of human health and the environnent, conplies with all ARARs, has a
hi gh level of |ong-termeffectiveness and permanence if the cap is properly naintained, reduces the
nmobility of contam nants through contai nment, has a high |l evel of short-termeffectiveness, is expected to
be easy to inplenent, and is relatively cost-effective. Alternative 2 involves:

Site preparation: clearing the area of trees, vegetation, root nat, and debris, and stripping an
average of 6 in. of soil. Debris is disposed of at an off-site landfill or wood chipping facility in
accordance with Maryl and solid waste regul ati ons (COVAR 26. 04.07) governi ng di sposal of debris. This work is
perforned in accordance with Maryl and erosi on and sedi nent control regul ations (COVAR 26. 09.01) and OSHA
construction safety guidelines (29 CFR 1926). Cearance of the entire landfill site for UXO TEU will be
notified of, and responsible for, the disposal of any UXO identified on-site in accordance with Arny
regul ations. Stabilization of seep areas or soft, |loose soil with geogrid to support the cap.

Performance of site grading, sedinent and erosion control, and installation of a geonet to convey
landfill gases to a venting system if required. Installation of a capping systemin accordance with USEPA
gui dance for the closure of a hazardous waste |landfill, including:

- A geosynthetic clay |layer substituted for the typical conpacted 2-ft-thick clay layer of |ow

permeability.

- A layer of synthetic geonenbrane.

- A drainage |layer overlain by filter fabric to prevent clogging by fines.

- Afinal earthen cover with a 3% m ni rum sl ope and vegetative stabilization.



I nspection of cap systemat regular intervals to check for signs of erosion, settlenent, or invasion
by deep-rooted vegetati on and burrowi ng aninmals in accordance with Maryl and hazardous waste nanagenent
regul ati ons governing cl osure and postcl osure care (COVAR 26.13.05.07). Mintenance and repair operations as
needed (e.g., cutting vegetation, regrading, revegetating). Installation of groundwater nonitoring wells in
accordance with Maryl and water appropriation and use regul ati ons (COMAR 08. 05.02) governing well construction
and groundwat er extraction and Maryl and hazardous waste regul ati on (COVAR 26. 13. 05. 06) governing cl osure
requirenents to detect off-site contam nant migration, with sanpling and anal ysis conducted annually. Future
| and-use restrictions prohibiting construction on the landfill cap or activities that conprom se the
integrity of the landfill cap.

Installation of a perimeter chain link fence.

This selected remedy neets the landfill cleanup objectives by containing the waste to prevent
m gration of contaminants to the environment and to prevent human contact with waste naterials.

The costs for Alternative 2 are summari zed in Table 10.



Renedi al alternative Overal | protection Conpliance with
to hunmen health and ARARSs

the environnment

Does not provide adequate

Landfill Alternative

Capital $1, 041, 132;
2--RCRA cap Hi gh | evel of protection. ARARSs.

NPW $1, 438, 665.

increases
Landfill

$9, 787, 633;
Al ternative 3

nonhazar dous

-conventi onal Hi gh | evel of protection. ARARs.

capital $3, 954, 862.
excavation

No Q&M

Required | abor and
Landfill Alternative
Hazar dous capital
4--telerobotic
excavation
coul d del ay

Hi gh | evel of protection. Conplies with all
nonhazar dous

i mpl emenati on.

No inpacts on conmunity or

capital $3,829,562.

Conpari son of

ef fectiveness and per manence

Conplies with all

into groundwater or surface

Hazar dous capital

Conplies with all

is removed.

source of potential contam nation

ARARs.

No construction,

Tabl e 9.
Landfill Remedial Action Alternatives

Eval uation criteria

Reduction of toxicity,
nobi lity, and vol ume ef fectiveness

Long-term

No associ at ed No Action
toxicity,

nmobi lity, and vol unme.

Significantly reduces risks as a
result of |eaching of contam nating Reduces contam nated

mobi lity but not
runof f of contam nant vol ume or
toxicity.

water. O&Mis required.

More effective because the Per manent reduction in

source of potential contam nation toxicity, mobility, and

No Q&M i's vol une.

required.

More effective because the Per manent reduction in

toxicity, mobility, and

is removed. No &M is vol une.

required.

wor ker health or the equi pment, storage, or
envi ronment . di sposal

contam nated vol une or

acci dent al

Short-Term
I npl ement ability Cost

protection. RAOs are not Not met. Ri sks are not reduced. No reduction of
capital or O&M net.

needs. costs.

Required | abor, materials,

O&M $25, 860/ year ;
avai |l abl e.

M nor, short-termincreases
noi se and dust.

and equi pnent are readily

Moderate short-term

in noise and dust. Potential for Requi red | abor and

accidental detonation of UXO. equi prent are readily

Greater risk because of avai |l abl e.

di sturbance of waste.

Moderate short-termincrease

in dust. Potential for equi pment are avail abl e.

UXO det onati ons. Use of specialized $9, 662, 333;

Greater risk because of equi pment

di sturbance of waste.



2.8. X Perfornmance Standards

The landfill cap will prevent migration of contaninants fromthe waste to the groundwater. The cap
will have a permability of 1X10-7 cmis. The cap and groundwater will be nmonitored in accordance with
an approved Qperation and Mai ntenance Plan. A 5 year review will be conducted in accordance with Section
121(c), CERCLA deanup O eanup Standards, to ascertain if the cap has maintained its integrity and
ontamination is not |eaching to the groundwater.

2.8.4 Statutory Determ nations

The sel ected renedy discussed in Section 2.8.3 satisfies the requirements under Section 121 of
CERCLA to:

Protect human health and the environnent.

Conply with ARARs.

Be cost-effective.

Use pernmanent solutions and alternative treatnent technol ogi es or resource recovery technol ogies to
t he maxi mum ext ent practicabl e.

Satisfy the preference for treatnment as a principal elenent.

2.8.4.1 Protection of Human Health and the Environnent

The sel ected remedy, Alternative 2, conposite cap, will reduce risks to future users of Custer 1
t hrough contai nnent of the entire volune of waste in the landfill with an i nperneable cap. Alternative 2
is highly protective of hunman health and the environnent because it prevents mgration of contam nants to
the environnent by preventing infiltration of precipitation and elimnating the potential for direct contact
with the waste. Al so, the potential for surface waster contam nation due to runoff is elimnated, as is the
potential for airborne dispersion of potentially contam nated dust, except during construction activities.
However, surrounding communities are sufficiently distant to be relatively unaffected by noise and dust.
Precautions will be taken to ensure the safety of site workers, who will wear appropriate personal protective
equi pnent. Dust and erosion control measures are inplenented to mnimze off-site mgration of sedinent and
particulates. Al work is conducted in conpliance with applicable OSHA regul ati ons, and workers have all
appropriate health and safety certifications.

No adverse environnental inpacts are expected from capping activities under this alternative.
2.8.4.2 Conpliance with ARARS

The selected remedy will conply with all chemcal-, location-, and action-specific ARARs. By
contai ning the waste beneath an inperneabl e cap and using appropriate engineering controls during

construction, operations, and nai ntenance to prevent rel ease of pollutants to air, land or water, the
sel ected renedy will achieve the ARARs |isted bel ow



Table 8 (Con't)
COST ESTI MATE
CGROUNDWATER ALTERNATI VE 5

CAPI TAL COSTS

Item Rate ($) Quantity Uni t Cost (%)

G oundwat er Treatment (**)
ALT.1 - Vessels at 3 Sites (*)

- (3) 10,000 gallon vessels (8370x1.5=%$12, 555) (n) 12,555 /tank 3 t anks 37, 665

- (1) 5,000 gallon vessels (2977 x 1.5 = $4,465) (o) 4, 465 /tank 1 t anks 4, 465

- Reactive Media (p) 477 /ton 472 tons 225, 144

- (3) Pre-fabricated treatnment system buildings, including heating, insulation 57, 000

vents, etc. Footings and concrete slab ($6000 additional) for (2) sites. (i)
G oundwat er Treat nent Subt ot al 324, 274
Land Use Restrictions for G oundwater 4, 000

Constructi on Subt ot al 461, 650
Construction Contingencies (20% 92, 330
Health and Safety Training and Equi pnent (2.5% 11, 541
Total Construction Cost 565, 521
Desi gn, Engi neering, and Constructi on Managenent (25% 141, 380
TOTAL CAPI TAL COST 706, 901
NOTE:

* ALT 1 = Treatnment units at 3 contamination sites; 1-10,000 gallon at each and an additional 5,000 gallon tank at sil os.

** The capital costs for the above ground treatment units shown in this table are estimates based on bench scale results for TCE degradation rates
The costs for inplenentation of full scale operation will vary based on the results of a pilot scale field testing program



Table 8 (Con't)

COST ESTI MATE
GROUNDWATER ALTERNATI VE 5

&M COSTS
Item Rate ($) Quantity Uni t Cost (%)
Annual G oundwat er Monitoring

- Sanpl e Analysis (VQCs) (30-day turnaround) (f) 145 /sanpl e 7 sanpl e 1,015

- Q¥ QC Sanmple analysis (field and trip blanks) (f) 145 /sanpl e 4 sanpl e 580

- Sanpl e containers and shipment (i) 100 ea 2 ea 200

- Labor (i) 1, 200 / day 2 days 2,400

- Field supplies (i) 225 /[sanpl e 7 sanpl e 1,575

- Report preparation and sanpl e nanagenent (i) 3,000 ea 1 ea 3, 000

Annual Sanpling Subt ot al 8,770
Above Ground Reductive Dehal ogenati on System
- Visual Inspection (2 hours per day) (i) 40 / day 365 days 14, 600
- Influent and effluent sanpling including VOC s anal ysis, blanks, containers, 20, 880
shipping, field supplies, and report preparation (8 [At 1] x12x$145x1.5) (f)
(6[Al't 2] x12x$145x1.5)(f)

- Spare parts (average) (i) 1, 600
Syst em Subt ot al 37,080
Punps 0. 653 /1000 gal . 36792 24,025

Annual O&M Subt ot al 69, 875
Conti ngency and Over head (20% 13, 975
Annual &M Cost 83, 850
TOTAL O&M COST (15 YEARS @ 5% DI SCOUNT FACTOR) 870, 365
Reactive Medi a Repl acement (Assuned at 7.5 years $250, 000 PW @ 5% 160, 000

NET PRESENT WORTH OF GROUNDWATER ALTERNATI VE 5 1,737, 266



NOTES

Unl ess ot herwi se stated costs were obtained fromR S. Mans,
Human Factors Applications,

(a)
(b)
()
(d)

et et e e e L e e e T
—_— e T D e

~— —

Vendor Quote:
Vendor Quot e:

Har di n- Huber ,

Drilling length of 310 feet

Inc., Baltinore,
=2 wlls @30,
Approxi mately 3.5 tons = 310 linear feet x 6"

Mar yl

Soil will be stored on plastic sheeting onsite;
cuttings may be di sposed by spreading themonsite.

Typi cal cost for | oading,
General Physics,
One 6,500 tank per treatnent site;

Vendor Quot e;

Vendor Quote;

Baker Tanks

Danes & Moore estinate

Vendor Quote:

Drillers Services, Inc. Mllersville,

haul i ng,
Gai t her shurg,
vol une devel opnent water = 20gpm x 2 hours x 2 wells (or 3 wells).

and.

Mar yl and.
2 wells @50,
dia borehole x 100 | b/CF

Table 8 (Con't)

COST ESTI MATE
GROUNDWATER ALTERNATI VE 5

1993.

shoul d testing reveal

and incineration of soil at Soil
Mar yl and.

and 3 wells @50" (silos)

the presence of mninal to no contam nation,

Safe, Baltinmore, MD (if necessary).

M/ Har di n- Huber ,

Inc., Baltinore, Mryland

Pi pe I ength/trenching estinmate from southern and northern contami nation areas to central treatnment facility at silo pad.

Mat eri al based on vendors quote:
Rates were obtained fromR S. Mans,

Vendor Quote:
Vendor Quote:
Vendor Quot e:

Chem Tai ner,

Envi ronnent al

West Babyl on,

Technol ogi es,

J.P. McEl venny Co.,
1992. Unit costs for hazardous waste were increased by 50%

New Yor K.
Tarus Equi pment Co., Col unbus Chio

I nc.,

Ontari o,

Inc., Exton,

Canada.

Pa.

Installation cost based in R S. Mans.



Sit

Lan

(including perineter chain link fence and | and use restrictions) (a,f)

Tabl e 10

COST ESTI MATE
LANDFI LL ALTERNATI VE 2

Installation of a Conposite Cap and Land Use Restrictions

Cluster 1, Aberdeen Proving G ound

CAPI TAL COSTS
I tem

Site Preparation

Site clearing, grubbing, hauling and disposal (a)
UXO cl earance (h)

Site grading material (a)

Proofrolling (a)

e Preparation Subtota

Landfill Cap

Ceosynthetic day Liner (c)

Synt hetic geormenbrane (installed and tested) (d)
Synthetic geonet for drainage (installed and tested) (d)
Ceotextile filter fabric (installed) (d)

Topsoil (2 ft., installed) (a)

Vegetati on (a)

Vent system (including 2 wells, filter fabric, and geonet for gas collection) (d,f)
and filter fabric) (a,d)

Anchor trench (including excavation, |oading, hauling, disposal
Mobi | i zati on/ demobi | i zation (f)
dfill Cap Subtota

Land Use Restrictions

Rate ($)(a)

3825 /acre
1195 /day

19.97 /cy

1.43 /sy

Quantity Uni t

1.1 acre
10 days
2228 cy
5347 sy
49, 000 sf
49, 000 sf
49, 000 sf
5400 sy
4456 cy
1,815 sf

Cost (%)

4,028
11, 950
44, 493

7,646

68, 297

26, 950
177, 380
44,100
21, 600
93, 888

3, 557
68, 700
106, 118

9, 000
551, 293

27,000



Tabl e 10
COST ESTI VATE
LANDFI LL ALTERNATI VE 2
CAPI TAL COSTS
Item Rate ($)(a)

Wl | Abandonnent
- Abandon 2 well (160 feet) (b, f)

- Chem cal analysis of drumed waste (TCLP) (i) 1, 600 /sanple
- Disposal of drummed solid waste (f) 390 /drum

- Disposal of drummed decon rinseate (RCRA organic extraction) (f) 1.25 /gal

- Transportation of drum shipnment (solid & liquid) (f) 300 /shi pnent

Vel | Abandonment Subt ot al
Installation of Monitoring Wlls (b) 3,225 /well
Constructi on Subt ot al
Construction Contingencies (20%
Heal th and Safety Training and Equi prent (including dust control equi prent) (2.5%
Total Construction Cost
Desi gn Engi neering, and Constructi on Managenent (25%

TOTAL CAPI TAL COST

Quantity

18
110

sanpl es
druns
gal s
shi pnent

wel |'s

Cost ($)

11700
4,500
7,020
138
300
23, 658
9, 675
679, 923
135, 985
16, 998
832, 905
208, 226

1, 041, 132



Item

Annual G oundwat er Monitoring

- Sanple Analysis (VQCs, sem VOC's, netals, and pesticides) (Qg)

- Q¥ QC sanmple analysis (field and trip blanks) (g)
- Sanpl e containers and shi pment (f)

- Labor (f)

- Field supplies (f)

- Report preparation and sanpl e nanagenent (f)
Annual Sanpling Subtota

I nspecti on and Mai ntenance of Landfill Cap

- Routine Inspection and mnor repairs (20 days/year) (f)

- Mowing of the cap (assunme nmowed 3 tines/year) (f)
I nspecti on and Mi nt enance Subtota

Annual Q&M Subt ot al
Conti ngency and Over head (20%
Annual &M Cost

TOTAL Q&M COST (FOR 30 YEARS @ 5% DI SCOUNT FACTCOR)

NET PRESENT WORTH OF LANDFI LL ALTERNATI VE 2- SYNTHETI C CAP

Table 10 (con't)

COST ESTI MATE
LANDFI LL ALTERNATI VE 2

&M COSTS

Rate ($)(a)

1, 225 /sanpl e
1, 225 /sanpl e
100 ea

1, 200 / day
225 /sanpl e
3,000 ea

500 /day
225 /ac

(a) Unless otherw se stated costs were obtained fromR S. Means, 1993

(b) Vendor quote; Environnental Drilling, Inc., Baltinore
(c) Vendor quote; James dem Corp., Fairmont, Georgia
(d) Vendor quote; MIler Company, Fallston, Maryland.

(e) Vendor quote; Hardin and Huber, Baltinmore, Maryl and

(f) Danes & Moore estimate.

(g) Vendor quote; Savannah Laboratories, Savannah, Georgia
(h) Vendor quote; UXB International, Inc., Chantilly,
(i) I'ncludes one sample of soil cutting fromeach well

Mar yl and.

Virginia
abandonnent borehol e and one sanpl e of

Quantity Uni t

sanpl e
sanpl e
ea
days
sanpl e
ea

P WFEPFEPNW®W

20 days

ri nsewat er.

Cost (%)

3,675
2,450

100
1, 200

675
3, 000
11, 000

10, 000
450
10, 450
21, 550
4, 310
25, 860
397, 533

1, 438, 665



Chemi cal - Speci fi c ARARs

- Maryl and standards for groundwater nonitoring and protection (COMAR 26.13.05.06) apply to
groundwater quality in the vicinity of the landfill as determi ned by periodi c groundwat er
moni toring (applicable).

- Maryland air quality regul ati ons (COMAR 26. 11. 01-26. 11. 02. 21) apply to cap construction,
operations, and maintains activities that may result in the discharge of pollutants to the
at nosphere (applicable).

Locati on- Speci fi c ARARs

- Maryland Natural Resources Code annotated, Sects. 8.1801 to 8.1816, applies to construction
activities in the Chesapeake Bay critical area (applicable).

Action-Speci fic ARARs

- Maryl and hazardous waste managenent requirenents for closure and postcl osure ( COVAR
26.13.05.07) that apply to wastes left in place, requiring a cover (applicable).

- Maryl and hazardous waste managenent |andfill standards (COVAR 26.13.05.14) that provide
design requirenents for hazardous waste |landfill caps (applicable).

- RCRA Subtitle C Standards for mscellaneous units (40 CFR 264 Subpart X) may apply to UXO
encountered during cap construction activities (relevant and appropriate).

- Fish and Wl dlife Coordination Act, which governs the conservation of wildlife resources (such as
the bald eagle) that nay rest in the Edgewood Area and be distributed during constructions
activities (applicable).

- Maryl and erosion and sedi ment control regulation (COVAR 26.09.01) apply to disturbance of
significant quantities of earth such as would be expected with construction of a cap (applicable).

- Maryland regulations for well drillers (COVAR 26.05) apply to construction of nonitoring wells
near the landfill (applicable).

2.8.4.3 Cost-Effectiveness

The selected remedy is cost-effective because it has been determned to provide overall effectiveness
proportional to its cost, the net present worth being $1,438,665. The estimated cost of the selected renedy
is less than the cost of conventional excavation or telerobotic excavation of the landfill contents.

2.8.4.4 Uilization of Pernmanent Solutions and Alternative Treatnent Technol ogies to the
Maxi mum Extent Practicabl e

Alternative 2 is a permanent solution that uses alternative treatnent to the nmaxi mum extent
practicable. Aternative 1 fails to neet the threshold criteria of overall protection and conpliance with
ARARs and is thus clearly unacceptable. Alternatives 2, 3, and 4 neet the threshold criteria. Aternative 2
is preferred because although landfill contents are not renoved-and the toxicity and vol une of contam nants
are not reduced-the nobility of the contam nants and short-termrisks are mnimzed. Aternatives 3 and 4
are conparable in terns of the degree of long-termeffectiveness and reduction in toxicity, nobility, and
volume of waste. They differ primarily in terms of short-terminpacts and i nplenentability. The selected
remedy provides nore short-termprotection than Alternatives 3 and 4 because no wastes are disturbed and
therefore risk to the community is minimzed. Aternatives 3 and 4 are nore difficult to inplement because
of the innovative nature of the air shelter and the significant amount of waste that must be excavat ed.

The support of the state and community in the eval uation process and the selection of Aternative 2
further justify the selection of Aternative 2.

2.8.4.5 Preference for Treatnment as a Principal Elenent

The statutory preference for treatnment is not satisfied by the sel ected remedy because neither the
volume nor toxicity of the waste is reduced. However, the size of the landfill, the potential presence of
UXO in the waste, and the fact that no maj or sources of contam nation have been identified support a
contai nnent rather than a renmoval renmedy. Because this remedy will result in hazardous substances
remai ni ng on-site above health-based levels, a revieww |l be conducted within five years after
comrencenent of remedial action to ensure that the renedy continues to provide adequate protection of



human heal th and the environnent.
2.9 SLUDGE ( SANI TARY SEWER SYSTEM) REMEDI ATI ON

The Armny used the conclusions fromthe R, the renedial action objectives listed in the FS, and
ARARs to set cleanup objectives for the sludge in the sewer lines at Custer 1. Four septic tanks and one
si phon tank in the launch area and the sewer |ine and manhol e that connect Buil ding E6872 with the septic
tanks and distribution box are considered to be of concern. El evated |evels of both organic and inorganic
contami nants were detected in sludge sanples (see Table 2) collected fromseveral of the septic tanks and
the nmanhol e. The cl eanup objective for the sanitary systemis to prevent the migration of
contami nation fromthe sludge to groundwater and surface water/sedi nment.

Actual or threatened rel eases of hazardous substances fromthe sewer line, if not addressed by
i mpl enenting the response action selected in this ROD, may present an inminent and substanti al
endangernment to public health, welfare, or the environnent.

2.9.1 Description of Alternatives
2.9.1.1 Alternative 1: No Action

In this alternative, no renedial actions are performed at the site. No efforts are undertaken to
contain, renove, or treat contam nants. However, annual sanpling and anal ysis of septic/syphon tanks and/or
the sand filters is performed for 15 years. Evaluation of the no-action alternative provides a baseline
agai nst which to neasure other alternatives.

Wth respect to ARARs, although no receptors are currently exposed to the sludge, the RCRA
requirenents for closure and postclosure, as inplenented by COVAR 26.13. 05. 07, are not met because
no controls are inplemented to protect human health and the environment fromthe contam nated sl udge
over the long-term

This alternative does not achieve the protection of human health and the environnent within the
guidelines of the NCP. The safety risks presented in Sect. 2.6.1 for on-site residents are not reduced.

The costs for Alternative 1 are as foll ows:

Capital costs: $0

O&M cost:  $3,430

Net present worth: $35,603 for 15 years

This alternative is expected to require no time to inplenent.

2.9.1.2 Alternative 2. dean and dose Sanitary Sewer Systemin Place

This alternative invol ves:

Punmpi ng cont am nated sludge fromfour 1,000-gal septic tanks and one 1, 000-gal siphon tank.

d eaning the tanks, one manhole, and the |aunch area sewer |ines by high-pressure water blasting.
Filling tanks with inert naterial.

Removi ng surface structures, grading, and vegetating of disturbed areas.

Di sposi ng of contam nated sl udge and wash water at a |licensed RCRA facility in accordance with
Maryl and regul ati ons governing the transportati on and di sposal of hazardous waste (COVAR
26.13.04) at a licensed RCRA facility.

This alternative neets the sanitary sewer system cl eanup objective of preventing the mgration of
contami nation fromthe sludge to groundwater or surface waster/sedi ment by elimnating the source of
contanm nation fromthe site and elimnating the contai nnment transport pathway.

The costs for Alternative 2 are as foll ows:

Capital Costs: $89,884 to $151, 632 (dependi ng on sl udge di sposal nethod)

&M cost:  $0

Net present worth: (Equal to capital costs)

This alternative is expected to require 1 to 2 nonths to inplenent.
2.9.1.3 Alternative 3: dean and Excavate the Sanitary Sewer System

This alternative involves:

Punmpi ng contam nated sludge fromfour 1,000-gal septic tanks and one 1, 000-gal siphon tank.



Cl eaning the tanks, one nmanhole, and the launch area sewer lines via high pressure water blasting.
Excavating the sewer |ines, nmanhole, and five tanks after cleaning in accordance w th Mryl and
erosi on and sedi nent control regul ations (COVAR 26. 09.01) and OSHA construction safety guidelines
(29 CFR 1926).

Di sposi ng of contami nated sl udge, washwater, and excavation debris (tanks, nanhole, pipes) at a
licensed RCRA facility in accordance wi th hazardous waste managenent regul ati ons ( COVAR
26.13.04). The excavation debris may be di sposed of at a sanitary landfill if it is deened
nonhazar dous i n accordance with Maryl and solid waste nmanagenent regul ati ons (COMAR 26. 04. 07) .
Tenporary stockpiling of excavated hazardous waste to await off-site disposal in accordance with
hazar dous waste managenent regul ati ons for waste piles (COVAR 26.13.05.12).

Shi ppi ng hazardous waste off-site in conpliance with Maryl and regul ati ons governing the
transportati on and di sposal of hazardous waste (COVAR 26.13.04).

This alternative nmeets the sanitary sewer system cl eanup objective of preventing the mgration of
contam nation fromthe sludge to groundwater or surface water/sedinment by elimnating the source of
contami nation fromthe site and elimnating the contam nant transport pathway.

The costs for Alternative 3 are as foll ows:

Capi tal costs: $205,031 to $291, 068 (dependi ng on sludge and debris di sposal nethod)
&M cost:  $0

Net present worth: (Equal to capital costs)

This alternative is expected to require 4 to 6 nonths to inplenent.

2.9.2 Summary of the Conparative Analysis of Sanitary Sewer System O eanup Alternatives

As required by CERCLA, the renedial alternatives |listed above were evaluated using the nine criteria
speci fied by USEPA (see Table 6). This section and Table 11 summari ze the rel ative performance of each
of the Sanitary Sewer Systemrenediation alternatives with respect to the nine CERCLA eval uation
criteria.

2.9.2.1 Threshold Oiteria

Overal|l protection of human health and the environment Alternatives 2 and 3 (clean and close in situ and

cl ean and excavate, respectively) provide overall protection of human health and the environnent by renoving
the source of contanination and elimnating the contam nant migration pathway. A ternative 1 (no action)
provi des no overall protection of human health and the environnent.

Achi everrent of ARARs Alternatives 2 and 3 conply with all ARARs. Alternative 1 (no action) does
not conply with ARARs.

2.9.2.2 Primary Balancing Criteria

Long-term ef fecti veness Al though both Alternatives 2 and 3 provide |ong-termeffectiveness, Aternative 3 may
provide a slightly greater degree of |ong-termeffectiveness because the sewer |ines, manhole, and tanks are
permanently renoved fromthe site, thereby elimnating and potential for water to infiltrate the

| oose-fitting pipes and nobilize any potentially present contaninant residues. Alternative 2 minimzes this
possibility by filling the lines, tanks, and manhole with an inert nmaterial. Alternative 1 (no action)

provi des no | ong-term ef fectiveness.

Reduction in toxicity, nmobility, or volume of contaminants Alternatives 2 and 3 achieve relatively simlar
degrees of reduction in the mobility, toxicity, and volune of waste because the contam nated sludge is
renmoved in both cases. Alternative 1 (no action) provides no reduction in toxicity, mobility, or vol ume of
cont am nants.

Short-termeffectiveness Both alternatives nay involve short-terminpacts from worker exposure to

contam nated sl udge and confined space entry. Alternative 2 has a slightly higher level of short-term
effectiveness than Alternative 3 because di sturbance of the systemand surrounding solid is mnimzed by
| eavi ng the system conponents in place. Aternative 3 has a | ower |evel of short-termeffectiveness than
Al ternative 2 because of the potential for accidental detonation of UXO during excavation activities. In
addi tion, because the sewer |ines are conposed of cenent-asbestos pipes, Alternatives 3 requires nore
extensive health and safety precautions that Alternative 2. Aternative 1 (no action) provides no short-
term effectiveness.



Renedi al Overal | protection Conpliance with
alternative to hunmen health and ARARSs
Cost
the environnment
Does not provides adequate
No associ at ed
No action protection. RAOs are not Not met.
capital or O&M
nmet .
di sposal needs. costs.
Hi gh | evel of protection
Capital $89, 884 or
Sludge Alternative Potential source of Conpliance with all

2-clean and close
insitu

contam nation is renoved
and the physical hazard of

ARARs.

Depends on sl udge
tank collapse is elimnated.

di sposal .
Hi gh level of protection.
Potential source of
Capi tal $205, 031 or

Sludge Alternative contami nation is renpved.
$291, 068,
3-clean and Sewer |ines, manhol e and Conplies with all
excavat e tanks are renoved, thus ARARSs.

Depends on sl udge
preventing water infiltration
and debris disposal.
into sewer system

Tabl e
Conparison of Sludge Renedial

Evaluation criteria

Long-term

ef fectiveness and per manence nmobi lity,

Ri sks are not reduced. nmobi lity,

Hi ghly effective in renoving

contam nants. Elimnates

potential source of groundwater Per manent reduction in
or source of groundwater toxicity, mobility, and
contami nation. No C&Mis vol une.
required.

Hi ghly effective in renoving

contam nants. Elimnates Per manent reduction in

potential source of groundwater toxicity, mobility,
or surface water/sedinment vol une.
contam nation. No Q&M is

required.

Reduction of toxicity,
and vol une

11.
Action Alternatives

Short-Term
Ef fectiveness

No reduction of toxicity,

and vol une. wor ker

heal th or the environnent.
Workers need to wear

appropriate protective clothing.

because of excavation.

and Workers need to wear

appropriate protective clothing

I npl ement ability

No inpacts on conmmunity or

health or the equi pnent ,

No construction,

storage,

environnent .

No inpacts on conmunity

Required | abor, materials,
and equi pnent are readily
avai | abl e.

I mpact on community health or
the environment is greater
Required | abor, materials,

and equi pnent
avai |l abl e.

are readily

and equi pment, especially

because of adequate pipes.

capi tal
no &M

no &M

or

$151, 632;

capital



I mpl erentabi lity The | abor, equi prent, and material necessary to inplenent Alternatives 2 and 3 are readily
available. Aternative 2 is expected to be relatively easy to inplenment. Alternative 3 is expected to be
nore difficult to inplement that Alternative 2 because the systemw ||l be excavated, involving significant
denmolition and grading activities, along with increased risk for encountering

UXO Alternative 1 (no action) requires no effort to inplement.

Cost The estimated capital, O&M and net present worth costs for each sewer systemrenedial alternative are
summari zed in Table 11.

2.9.2.3 Mdifying Criteria

State Acceptance MDE took part in selecting the renedial alternatives for sewer systemcleanup at Cluster 1
and identifying cleanup objectives (preventing accidental detonation of UXO and | eakage of contam nants to
the environnent). |In addition, the State of Maryland is satisfied that the appropriate remedi al action
process was followed in evaluating remedial action alternatives for the sewer systemat Custer 1 and concurs
with the sel ected renedy.

Public Acceptance APG solicited input fromthe public on the devel opnent of alternatives and on the
alternatives identified in the proposed plan. The public is in agreement with the cleanup objectives,

and nost of the commrenters were in agreenment with the preferred alternative. Several menbers of the public
preferred that the sanitary sewer system be excavated. During the coment period, APG provided these
comrenters with additional information on their concerns. |t appears the additional information satisfied
their concerns. A detailed sunmary of concerns and APG s responses are contained in section 3.0.

2.9.3 Sel ected Renedy

The selected renmedy to clean up the sewer systemat Quster 1 is Alternative 2, dean and d ose
Sanitary Systemin Place. This alternative is highly protective of human health and the environnent,
neets all ARARs, has a high level of |ong-termeffectiveness and permanence, reduces the nobility and
vol ume of waste by renoving the sludge fromthe site, has a high |l evel of short-termeffectiveness, is
expected to be easily inplementable, and is relatively cost-effective. The selected renedy involves:

Punmpi ng cont am nated sludge fromfour 1,000-gal septic tanks and one 1, 000-gal siphon tank.

Cl eaning the tanks, one nmanhole, and the launch area sewer lines via high-pressure water blasting.
Filling the tanks, manhole, and lines with inert material.

Renmovi ng surface structures, grading, and vegetating di sturbed areas.

Di sposi ng of contami nated sl udge and washwater at a |licensed RCRA facility.

The costs for Alternative 2 are summarized in Table 12. This alternative would prevent the mgration
of contam nation fromthe sludge to groundwater or surface water/sedi ment by renoving the sludge fromthe
site and elimnating the potential transport pathway.

2.9. X Performance Standards

The systemwi ||l be cleaned by water blasting and filled with an inert material to prevent collapse of
the piping system Sl udge, wash water, and any other generated waste will be renoved and di sposed of or
treated in accordance with Federal and state requirenents.

2.9.4 Statutory Determ nations

The sel ected renmedy discussed in Sect. 2.9.3 satisfies the requirenents under Sect. 121 of CERCLA
to:

Protect human health and the environnent.

Conmply with ARARs.

Be cost-effective.

Use pernmanent solutions and alternative treatnent technol ogi es or resource recovery technologies to
t he maxi mum extent practicable.

Satisfy the preference for treatnent as a principal elenent.



Table 12

COST ESTI MATE
SANI TARY SEWER SYSTEM ALTERNATI VE 2

H gh Pressure Water Bl ast Sewer Lines, Manhole, and Septic Tanks;
Fill Tanks, Sewer Lines with Inert Material
Ofsite Disposal of Sludge/deaning Fluid at a Licensed RCRA Facility
Cluster 1, Aberdeen Proving G ound

CAPI TAL COSTS

Item Rate ($)(a) Quantity Uni t Cost 1 ($)(b) Cost 2 ($)(c)
Renoval of Sl udge 1.45 /gal 5, 000 gal 7,250 7, 250
H gh Pressure Water Bl ast using |ine pigging 5, 000 5, 000
(i ncluding equi prent, |abor, and naterials)
Inert Fill Material (Flo-Ash assuned) 1.04 /gal 5, 000 gal 5,200 5, 200
Di sposal
- Septic waste (RCRA stabilization) 390.00 /drum 100 druns 39, 000
- Septic waste (RCRA incineration) 775.00 /drum 100 dr ums 77,500
- Rinse Water (RCRA treatnent) 0.52 /gal 2,500 gal 1, 300
- Rinse Water (RCRA organic extraction) 1.25 /gal 2,500 gal 3,125
Transportation
- Drum Shi pent (sl udge) 100 dr urs 300 300
- Vacuum Truck (rinse water) 650 650
Subt ot al 58, 700 99, 025
Conti ngency (20% 11, 740 19, 805
Health and Safety Plan and Equi prent (2.5% 1, 468 2,476
Subt ot al 71,908 121, 306
Desi gn, Engi neering, and Managenent (25% 17,977 30, 326
TOTAL CAPI TAL COST 89, 884 151, 632

(a) Al quotes were provided by the dean Harbors Environnment Services, Inc.
(b) Assumes RCRA stabilization of septic waste, RCRA treatment of rinse waters.
(c) Assumes RCRA incineration of septic waste, RCRA organic extraction of rinse waters.



2.9.4.1 Protection of Human Health and t he Environnent

The selected renedy, Alternative 2, will reduce risks posed to future users of Quster 1 through
hi gh-pressure water blasting of sewer system conponents and tanks, filling of conponents with an inert
material, and off-site disposal of sludge and wash water. Under this alternative, the source of potential
contanmination (sludge) is removed and the physical hazard of tank collapse is elininated. Al though the
potential for water to infiltrate the loose-fitting pipes still exists, it is mnimzed by filling the system
with an inert material. |In addition, the permanent renoval of contam nated sludge fromthe sewer |ines
reduces the potential for migration of any residual contam nation to groundwater and surface water. However,
the transportation of the contaninated sludge to be di sposed of poses sone risks to human health and the
envi ronnent because fluid nay | eak fromthe vehicle during transport or an acci dent nay rel ease
contam nated fluid to the environnment. Engineering controls and rigorous safety practices will mninize
such risks. No construction activities are anticipated with this alternative. Exposure of workers to
contaminants via inhalation and dermal contact is possible, especially during renoval of contam nated
sludge fromthe 1,000-gal tanks and the nanhole. However, workers will wear protective clothing to
m nimze contact with contam nated sl udge.

2.9.4.2 Conpliance with ARARs

The selected renmedy will conply with all ARARs. The selected remedy will achieve the ARARs |isted
bel ow by renoving the sludge fromthe site and filling the sewer systemwith an inert material, thereby
preventing future release or transport of contam nants to the environment. |In addition, appropriate
engi neering controls will be enployed during a renediation to prevent release of pollutants to air, |and, or
wat er .

Chemi cal - Speci fi c ARARs

- Maryl and standards applicable to generators of hazardous waste (COVAR 26.13.03) apply to the
generation of hazardous sludge and washwater as a result of cleaning the sewer lines (applicable).

- RCRA Subtitle Cidentification and listing of hazardous waste (40 CFR 261) applies to the
characterization of sludge and washwat er before di sposal (applicable).

- Toxic Substances Control Act pol ychlorinated bi phenyl (PCB) requirements (40 CFR 761) apply to
PCB- contai ning materials (applicable).

Locat i on- Speci fi ¢ ARARs
None.
Action- Speci fic ARARs

- Maryl and standards applicable to tanks and contai ners (COVAR 26. 13.05.09-.10) apply if
hazar dous sl udge or washwater is stored in tanks or containers prior to disposal (applicable).

- Maryland transportati on and di sposal standards (COVAR 26.13.04) apply to shipment of hazardous
sl udge and washwater off-site (applicable).

- Federal Fish and Wldlife Coordination Act requirenents govern the conservation of wildlife
resources (such as bald eagles) that nay be present as the Edgewood Area and may be di sturbed
during construction activities (applicable).

2.9.4.3 Cost-Effectiveness

The selected remedy is cost-effective because it has been determned to provide overall effectiveness
proportional to its cost, the net present worth cost being $89, 884 or $151, 632, depending on the sludge
di sposal method. The estimated cost of the selected renedy is | ess than the cost of cleaning the sewer
system and excavating it.

2.9.4.4 Uilization of Pernanent Solutions and Alternative Treatnent Technol ogies to the
Maxi mum Extent Practicabl e

The selected remedy, Alternative 2, is a permanent solution that uses treatment to the maxi mum extent
practicable. Aternative 1 fails to meet the threshold criteria of overall protection and conpliance with
ARARs and is thus clearly unacceptable. Both Alternatives 2 and 3 neet the threshold criteria. They are
al so conparable in ternms of reduction in toxicity, mobility, and volunme of contam nants; inplenentability;
and degree of protection. They differ primarily in terns of cost. Alternative 3 nay generate additional



short-terminpacts as a result of activity-generated dust, soil erosion, or accidental detonation of UXQO The
increase in long-termprotection afforded by Alternative 3's pernanent renoval of sewer system conponents is
only slightly greater than that of Alternative 2. Because Alternative 2 is |less costly while providing a

hi gh degree of protection and fewer short-terminpacts, it is the preferred alternative.

The support of the state and community in the eval uation process and the selection of Aternative 2
further justify the selection of Aternative 2.

2.9.4.5 Preference for Treatnment as a Principal Elenent

The statutory preference for treatnment is satisfied by using off-site treatnment of the sludge (by
stabilization or incineration) and washwater (by organic extraction or RCRA treatnent) as the primary
nmeans for disposing of the contam nants.

2.10 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The sel ected renedies were the preferred alternatives presented in the Proposed Plan. No changes
have been nade.

3. RESPONSI VENESS SUMVARY

The final conponent of the Record of Decision (ROD) is the Responsiveness Summary. The purpose of
t he Responsi veness Summary is to provide a summary of the public's comments, concerns, and questions about
the groundwater, landfill, sanitary sewer system and former mssile silos at the Aberdeen Proving G ound
(APG N ke Site and the Arny's responses to these concerns.

During the public comment period, witten comments, concerns, and questions were received by APG and
the Environnental Protection Agency (EPA).

APG held a public neeting May 8, 1996, to formally present the Proposed Plan and to answer questions
and receive comments. The transcript of this meeting is part of the Adninistrative Record for the site. Al
comrents and concerns summari zed bel ow have been considered by the Arny and EPA in selecting the final
cl eanup nethods for the groundwater, landfill, and sanitary sewer systemat the Nike Site.

Thi s responsi veness summary is divided into the foll owi ng sections:

3.1 Overview

3.2 Background on Community Invol venent

3.3 Sunmary of Comments Received During Public Comrent Period and APG s Responses

3.4 Sanpl e Newspaper Notice Announcing Public Comrent Period and the Public Meeting
3.1 OVERVI EW

At the tine of the public comment period, the Arny had endorsed preferred alternatives for the cleanup

of the groundwater, landfill, and sanitary sewer systemat the Nike Site. For the groundwater, APG
recommended aboveground treatment by reductive dehal ogenation. APG s preferred alternative for the
landfill was to construct a conposite cap. For the sanitary sewer system APG proposed cl eaning and properly

closing the system As part of the Proposed Pl an, APG al so recommended taking no further action

at the mssile silos. EPA concurred with the preferred alternatives. Mryland Departnent of the Environnent
supported the Arny's plan and stated it would finalize its position after the public coment

peri od.

The public agreed there was a need to renediate the groundwater. The najority of the commenters
agreed with treatnent by aboveground reductive dehal ogention. A few comunity nmenbers and a community group,
Nei ghbors Involved in the Conmunity of Edgewood (NICE), preferred treatnment by air stripping. Aberdeen
Proving G ound Superfund G tizens Coalition (APGSCC) agreed with the Arny's preferred alternative but
bel i eved the ROD shoul d not be signed until additional site characterization had been conpl et ed.

The nmajority of the public who returned comment forns agreed with the preferred alternative for the

landfill of installing a conposite cap. Approximately 45% of the individuals who returned comment forns
expressed a preference for conventional or telerobotic excavation. The community group NICE al so preferred
excavation. APGSCC comented that additional characterization of the landfill should be performed before

maki ng a deci sion on a cl eanup net hod.

Approxi mately 70% of the comunity nmenbers who returned comment forns agreed with cleaning and
closing the sewer systemin place. Several commenters, including the coomunity group N CE, reconmrended
the sewer system be excavated. APGSCC originally supported the preferred alternative, assumng the property



remai ned under Arny control, in later comrents, APGSCC supported excavation, considering it
quite possible that parts of APG would be returned to civilian ownership.

The public indicated support for the preferred alternative for the mssile silos of closure in place.

APG has summari zed and addressed questions and concerns raised by the public in Sect. 3.3. APG
hopes this additional information will clarify further the rationales for the decisions made for the N ke
Site cl eanup.

3. 2 BACKGROUND ON COMMUNI TY | NVOLVEMENT

Ctizen's interest in the Nke Site increased substantially in the spring of 1995 after the appearance
of several newspaper articles about the Nke Site. Prior to this time, interest primarily cane fromthe
Restoration Advisory Board neetings (formerly Technical Review Committee meetings) and fromthe
Executive Director of the APGSCC.

Concerns rai sed before the Proposed Pl an included interest in the extent of the groundwater
contami nation and whether it had noved off-post. APG has been keeping the comrunity inforned about its
investigation results through the nonthly Restoration Advisory Board neetings, fact sheets, and personal
di scussions. Residents al so were concerned about the possibility of nunitions' still being present at the
site. APGis addressing nunitions as a separate renoval action and will continue to work closely with the
community on this project.

APG has nmintai ned an active public involvenent and i nformation programfor the Nike Site. H ghlights
of the community's involvenent in the site and APG s activities during the last 2 years foll ows.

APG began di scussi ng possi bl e cleanup nethods for the Nike Site at Technical Review Committee
neetings in July 1994. Qher Technical Review Committee/Restoration Advisory Board neetings where
APG presented information on the Nike Site cl eanup included February 1995, April 1995, August 1995,
Cct ober 1995, Novenmber 1995, January 1996, February 1996, March 1996, and April 1996.

APG s Commandi ng General, Major General Tragemann, sent a letter in March 1995 to nore than

20, 000 residents who live al ong APG s Edgewood Area northern boundary. Al though the letter
primarily discussed the possibility of ordnance al ong the boundary, it also invited residents to
join the restoration progranis nailing list. The letter also invited residents to attend one of the
availability sessions scheduled for April.

APG hel d availability sessions on April 1, April 8, and April 19, 1995. Mre than 500 peopl e
attended and had information avail able to themon the proposed cleanup plans for the Ni ke Site.

APG hel d four tours of the APG Edgewood Area for the public on May 6, 1995. The tours included the
O Field groundwater treatnent facility, the NNke Site, and the Lauderick CGreek Study Area. D splays
on APG s cleanup activities were set up at the Conference Center. Approxinately 100 citizens

at t ended.

On May 10, 1995, APG et with representatives of NNCE to answer their questions about the Nike Site
cl eanup pl ans.

On May 12, 1995, APG net with representatives of the APGSCC and their advisors regarding the N ke
Site. APG staff have net on several other occasions with the Executive Director of the coalition and
their advisors to discuss the Nike Site.

APG made presentations on the NNke Site to the National Association of |ndependent Fee Appraisers on
May 9, 1995; the Harford County Horebuil ders on May 11, 1995; Edgewood M ddl e School students
on May 31, 1995; and the Harford County Board of Realtors on June 20, 1995.

APG prepared a question and answer fact sheet on ordnance and nailed the fact sheet in July 1995 to
approxi mately 23,000 residents in the Edgewood, Joppa, and Abi ngdon area and to all citizens onits
mailing list. APGagain invited residents to join the mailing list.

APG nmade a presentation on the Nike Site to the Harford County Realtors MIlion Dollars Association
on August 2, 1995.

In Decenber 1995, APG sent a letter to 450 residents on its mailing list who live near the Nke Site
asking if they were interested in attending small group interview sessions on the N ke Site planned
for early 1996. Interested residents returned postcards noting the best days and times to hold the
neeti ngs.



In February 1996, APG held five snmall interview sessions with citizens residing closest to the N ke
Site to hear their concerns. APG held simlar neetings for on-post residents living near the site
and enpl oyees who work near the site.

APG rel eased the Proposed Plan for the NNke Site for public comrent fromApril 24 to June 8, 1996.
In response to a request from Congressman Ehrlich and a citizens group. APG and EPA extended the
comrent period an additional 30 days to July 8, 1996. Copies were available to the public at APG s
information repositories at the Aberdeen and Edgewood Branches of the Harford County Library, Mller
Li brary at Washi ngton Coll ege, and the Baltinore County Departnent of Environnental Protection.

APG i ssued a press rel ease announcing the availability of the Proposed Plan, the dates of the public
comment period, and the date and tine of the public neeting in The Aegis, The Cecil Wig, and
Avenue, and the Kent County News.

APG prepared and published a fact sheet on the Proposed Plan. APG nuil ed copies of this fact sheet
to nore than 2,500 citizens and elected officials on its Installation Restoration Programmailing
list. The fact sheet included a formthat citizens could use to send their comments to APG

On May 4, 1996, APG held a tour of the Nike Site for the public.

On May 8, 1996, APG held a public neeting at the Edgewood M ddl e School. Representatives of the

Arny, EPA, and the Maryl and Department of the Environment answered questions about the proposed
al ternatives under considerations.

3.3 SUMVARY OF COMMENTS RECEI VED DURI NG THE PUBLI C COMVENT PERI OD AND AGENCY RESPONSES

Comrent s rai sed during the Nike Site public comrent period on the Feasibility Study and the Proposed
Pl an are summari zed bel ow. The comments are categorized by topic and by source.

COMMENTS FROM QUESTI ONNAI RE | NCLUDED W TH FACT SHEET

As part of its fact sheet on the Proposed Plan, APG included a questionnaire that residents could
return with their comments. APG received 31 conpleted returns.

G oundwat er

Responses on the conpl eted returns were:

1 Alternative A. Take no action

2 Alternative B: Treatnent in sequencing batch reactors

1 Alternative C Treatnent by ultraviolet catal yzed oxi dation

1 Alternative D0 Treatnent in place using reductive dehal ogenati on
20 Alternative Ei  Treatnent by aboveground reductive dehal ogenati on
4 Alternative F:  Treatnent by air stripping

2 Have no preference

Comrent 1: One person recommended taking no action and testing every nonth.

APG Response: APG appreciates the desire for effective use of resources. However, it is inportant to take
action now to restore the groundwater as a resource. One of the EPA a criteria for evaluating cleanup
actions is whether the action conplies with all applicable or relevant and appropriate requirenent, which
includes federal and state regulations. The groundwater at the Nike Site is considered potential drinking
water. Therefore, it is a requirement that the groundwater be cleanup up to EPA drinking water standards.

Comrent 2: One person preferred air stripping because it would be "sinpler to run, easier to control
reaction, no sludge generated, no sludge handling costs, proven technol ogy."” Another person preferred air
strippi ng because it "should clean the water better than the rest."

APG Response: Al treatnent alternatives were shown to be equally effective in treating the water at the

Ni ke Site. A treatnent study was conducted for the preferred alternative, reductive dehal ogenation, which
showed reductive dehal ogenati on woul d be effective in treating the groundwater. Air stripping does not break
down the trichloroethene (TCE); it nerely transfers the TCE to another nedia such as a carbon filter. The
filter must then be handl ed as waste. Reductive dehal ogenation, however, conpletely breaks down the TCE into
nont oxi ¢ conpounds and does not produce any sludge or by-products. Reductive dehal ogenations is also easy to
run and mai ntain.



Commrent 3: (ne resident commented "I just hope it's not too late for those in Harford County who have
been exposed for years unknow ngly." Another resident expressed concern for her nother who died from
cancer and had drank the well water at their home in Edgewood.

APG Response: APG places a high priority on protection of human health. The area of groundwater

containing the TCE is nostly on-post with only a very snmall area extending onto the Antrak property. There
are no residential water wells near this groundwater. Because no one is drinking the water, no one has been
exposed to the TCE

Comment 4: Several residents asked about how and when the di scharge woul d be nonitored and the inpacts
on Bush River or marine life.

APG Response: The discharge woul d be nonitored in accordance with state requirements under the Nationa
Pol I uti on Di scharge Elimnation System (NPDES). These state requirements are in place to ensure protection
of the streans and marine life receiving the discharge. |In addition, these requirenents dictate where and
when sanpl es woul d be collected to evaluate the discharge. Generally, sanples are collected at the discharge
point on a regular basis. A sanpling programwi |l be devel oped to collect sanples during and after startup
fromthe treatnment systembefore water is discharged to the Bush River or a tributary of the Bush River to
verify the treatment systemis working correctly and in accordance with the NPDES pernit.

Comrent 5: One resident commented that "It is difficult for a lay person to judge which is a safer, nore
efficient, and cost-effective approach."”

APG Response: APG understands that many issues are conplex and technical in nature and will, therefore
strive to provide the public with accurate and understandabl e information. The public is encouraged to ask
questions at neetings or call APG for nore details. An Infornation Line is available to ask questions or
obtain information 24 hours a day; the nunber is (410) 272-8842 or 800- APG 9998

Comment 6: A resident asked "What is the effectiveness of ultraviol et oxidation versus iron treatnent?"
APG Response: They are both equally effective in treating the contam nated groundwater

Comment 7: Two residents asked about the 60 years required for in-place reductive dehal ogenation and
whet her the cost was per year or total

APG Response: The cost shown for in-place reductive dehal ogenation is the total estinated cost to install
and operate the systemfor 60 years. This alternative enploys a technology that is installed bel ow ground
(in situ) to treat the groundwater in place. The groundwater is treated as it flows through the iron nedia.
The ot her technol ogi es extract the groundwater and treat it above ground. Extracting the groundwater at
various locations in the plune allows a larger area of the plume to be treated at one tine. This decreases
the anmount of time it takes to treat the plume to concentrations below EPA required limts. This is why the
in situ technology has an estinmated tinme for cleanup of 60 years and the other punping and treatnent
technol ogi es require only 15 years.

Landfill

Responses on the conpl eted returns were:
0 Alternative A. Take no action
17 Alternative B: Installation of a conposite cap
8 Alternative C Conventional excavation and off-site di sposa
6 Alternative D Tel erobotic excavati on and off-site disposa
0 Have no preference on the alternative

Comrent 8: Several residents expressed a preference for conventional excavation and off-site disposal

They believe it fixes the problemand elininates the need to take any other action in the future. One person
preferred Alternative C"only if it could be guaranteed that no gases and chem cal s woul d become airborne
during detonation."” Another suggested the tel erobotic excavator being used at OField could be used to
val i date the cost estinate for excavation

APG Response: The telerobotic excavator is being used to place sand on top of the OField Landfill.
Because it is not being used for excavation with all the ancillary safety requirements, the costs woul d not

be conparable to excavation of the landfill contents at the NNke Site. APG agrees that excavating the
landfill provides a permanent solution for the NNke Site. Capping the landfill was chosen because it is an
equal | y effective solution and provides the same |evel of risk reduction as would be achieved with
excavation. Capping of the NNke Site landfill is especially effective because the waste is |ocated above the

groundwat er table and the cap prevents water frominfiltrating into the waste, thus preventi ng unknown



hazar dous substances from noving out of the landfill.

Comrent 9: (One person agreed with the conposite cap solution but expressed a concern about the "sl ow
breakdown of containers and |eaking of chenicals into the soil."

APG Response: APG shares this concern and has investigated this possibility through its sanpling program

The availabl e information about the landfill indicates construction debris was disposed of at the site. As
part of the renedial investigation of the landfill, APG collected groundwater, sedinent, surface water, and
soil sanples. The analytical results identified no hazardous waste | eaching fromthe landfill. Because the
landfill is nmore than 40 years old, and | eaching fromcontai ners woul d have begun by now. Capping the
landfill will elimnate infiltration of water into the landfill, which will prevent unknown hazardous
substances from noving out to the landfill. Strategically placed nmonitoring wells around the landfill will

provide an early warning of any unanticipated problens with the groundwater under the landfill.
Comrent 10: One person asked "Wiat are the federal and state requirenments for disposal ?"

APG Response: Federal requirenents for disposal include Title 40 Code of Federal Regul ations (CFR) Part
264, Standards for Omers and Qperators of Hazardous Waste Treatnent, Storage, and Disposal Facilities.
State requirenents include Title 26, Subtitle 13, D sposal of Controlled Hazardous Substances. These
regul ati ons descri bed how waste defined as hazardous will be managed during the cl eanup process. They
inpl enent the statutory requirements under the Resource Conservation and Recovery Act (RCRA), which

regul ates waste from"cradle to grave." This nmeans that once a waste is created, RCRA inposes
requi renents on those who generated it; those who transport it; and those who ultinmately treat, store, or
di spose of it. These federal and state requirenents will dictate howthe landfill at the Nke Site is

properly closed.
Sanitary Sewer System

Responses on the conplete returns were:

0 Alternative A. Take no action

22 Alternative B: Clean and close in place
8 d ean and excavate

1 No preference on the alternative

Commrent 11: Several residents preferred the sanitary sewer system be excavated; their coments included a
preference for what seened to be a nore pernanent solution, a concern for civilian or recreational use of the
land in the future, and a concern that cost not be a factor in the decision.

APG Response: Ceaning and closing the systemin place is an equally effective and permanent solution as it
renoves contamnants and is in accordance with industry standard practices. There are nany nman- nmade
features at the N ke Site, such as the nmissile silos, that will remain in place along with the sanitary sewer
system |If the land were to be turned over, which the Arny does not foresee, these features woul d be handl ed
at that time. Furthernore, cleaning and closing the sanitary sewer systemin place effectively renoves any
ri sks associated with the substances that currently remain in the system |In addition, the EPA requires cost
be consi dered when eval uating each alternative, however, protection of human health and the environment is
the nore inportant criteria for eval uation.

Mssile Silos

Responses on the conpl eted returns were:

20 Take no action
4 Have no preference
6 No response indi cated

Comrent 12: One resident asked if the silos are "absolutely harm ess” and if not, suggested they be
renmoved. One resident suggested capping the silos like the landfill. Another resident asked if there were
any alternatives.

APG Response: Because an action has already been taken at the Nke Mssile Silos, there are no alternatives
to present. Alternatives were evaluated before the renoval action was conducted. This action is in the
Proposed Plan w thout renedial alternatives because EPA requires renoval actions be presented in the
Proposed Plans to obtain final approval of the action.

The contam nation associated with the mssile silos was contained within the silos. Al contam nation
inside the silos was renoved and the silos were filled with flowable fill concrete. Renoving the



contami nation elimnated any threat it posted. Filling the silos with concrete prevents groundwater from
infiltrating into the silos. The structure that make up the silos are not contamnated. |t was the

contami nation inside the silos that was the problem therefore, the silos no |onger pose any threat to human
health and the environment.

M scel | aneous Conment s

Comment 13: Several residents expressed their appreciation for APGs continuing to take action and
encouraged APG to "keep up the good work."

APG Response: APG acknow edges and appreci ates the feedback.

Comrent 14: One resident commented that "the briefings and comuni cations, |ike this booklet, give ne
confi dence you are doing a good job. You should know that reducing fear and worry is a very inportant
health benefit of your good work. Thank you."

APG Response: APG acknow edges and appreci ates the feedback.

Comrent 15: A resident commented "the inclusion of this questionnaire causes nme to pay much cl oser
attention to the details of information provided. M input makes ne feel nore involved and responsible in
this clean-up task."

APG Response: APG acknow edges and appreci ates the feedback.

COMMENTS AT MAY 8, 1996, PUBLI C MEETI NG

Fol l owi ng are coments that were raised verbally at the May 8 public nmeeting on the Proposed Plan. A
full transcript of the nmeeting is at APG s infornation repositories.

G oundwat er

Comrent 16: If charcoal filters were used in the air stripping treatment method, is disposal at a landfill
the only di sposal option?

APG Response: Charcoal filters can be regenerated using steamso the filters can be reused. This is
general ly nore expensive than di sposal at a hazardous waste landfill. The solvent, TCE, which would be
removed fromthe filters, would then require proper disposal as a hazardous waste.

Comrent 17: What is the |east nunber of years the cl eanup using reductive dehal ogenati on woul d take?

APG Response: The cleanup could be conpleted in as few as 7 years or could take as many as 20. This will
be better evaluated through the startup of the systemand initial results.

Landfill
Comment 18: When was the landfill first found?

APG Response: The records search done as part of an environmental study in the |late 1980s found the first
evidence of the landfill in records and aerial photos fromthe 1950s.

Comment 19: A resident asked if there is a State of Maryland law that requires landfills under 10 acres to
be excavated? He strongly prefers the landfill to excavated and believes it is not because of the cost.

APG Response: There is not a Maryland State Law that requires landfills under 10 acres to be excavat ed.
Through information searched and di scussions with Maryl and Department of Environnent (MDE) it was

deternmined there is no law, regulation, or guideline that requires landfills to be excavated. MDE allows
site closure alternatives to be proposed on a site-by-site basis. MDE allows either excavation or capping to
be consi dered, regardl ess of the size.

Commrent 20: A resident asked the state if they had data that showed the cap will safety contain a detonation
froma high expl osive round with possible chenmi cal rounds nearby.

APG Response: The landfill cap will be designed to contain chem cal rounds. The design of the landfill will
be based on the | argest expected chemi cal munition at the N ke Site.

Comment 21: One resident was concerned the landfill is having an inpact on his property values. Two other
resi dents were concerned about their property values' being inpacted by the Nike Site in general.



APG Response: APG appreci ates the concern over what is, for nost people, their largest financial asset. In
di scussions with the community, APG has heard concerns from many peopl e about property values. APG

will continue to distribute accurate informati on about the NNke Site to the community and, as requested, to
potential hone buyers.

Sewer System

Comment 22: Should the land be turned over and soneone want to build on that land, won't they have to dig
the sanitary sewer systemup? Mre cost-effective for taxpayer to dig it up so the next guy com ng al ong
doesn't have to dig it up.

APG Response: There are nmany man-made features at the Nike Site (such as the nissile silos) that will be
remaining in place along with the sanitary sewer system |f the land were to be turned over, which the Arny
does not foresee, these features would be handles at that time. deaning and closing the sanitary sewer
systemin place effectively renoves any risks associated with the substances that currently remain in the
system This alternative is also in accordance with industry standard practice for abandonnent of sanitary
sewer |ines.

M scel | aneous
Comrent 23: A resident suggested advertising neetings on Channel 4.

APG Response: W agree this is a good idea and have been discussing the use of cable television in our
public information program W will keep the community inforned on this idea.

Comment 24: A resident stated insufficient anounts of information are being disclosed to buyers of new
hores.

APG Response: Wil e nandatory disclosures of information in under the county's control, APG continues to

be in favor of information on forner activities' at APG being disclosed to new buyers. APG has nmade several
presentations to organi zations such as the Harford County Board of Realtors, Harford County Homebuil ders,
Nat i onal Associ ation of |ndependent Fee Appraisers, and the Harford County Realtors MIlion Dollars
Association. Many realtors are giving prospective buyers copies of APG fact sheets, and nmany of the buyers
contact us through our Information Line to obtain additional information. APGw |l continuing preparing fact
sheets and i ssuing news rel eases.

COWENTS FROM ABERDEEN PROVI NG GROUND SUPERFUND Cl TI ZENS CQALI TI ON

At the public nmeeting on May 8, 1996, the APGSCC submitted comrents on vari ous APG docunents,
including the Proposed Plan. Following is a summary of the comments fromthese docunents. (APGSCC is
the reci pient of two Technical Assistance Gants fromthe U S. Environnental Protection Agency.)
G oundwat er

Comrent s from Aberdeen Proving G ound Superfund Ctizens Coalition dated February 28, 1996

Comrent 25: APGSCC agrees with the Arnmy's preferred alternative but recommends the sel ected
alternative not becone part of a ROD until the plume is sufficiently characterized.

APG Response: The preferred treatnent alternatives is capable of effectively treating the contam nants in
the plune regardless of the size of the plume and will not affect the selection of the treatnment alternative
in the ROD. Delineation of the plune will be conpleted before final design of the system

Speci fic questions rai sed by APGSCC ar e:

(a) |Is a groundwater flow nodel being considered for this site simlar to that being conducted in the
Vst wood Area?

APG Response: A nodel simlar to that as Westwood wi |l not be conducted. However, nodeling will be
conducted to determ ne the placenment of the extraction well to ensure the entire groundwater plune will be
capt ur ed.

(b) "Have any efforts been made to predict the effects of different seasons on groundwater flow?"
APG Response: Yes, groundwater contour nmaps have been nmade at different times of the year to assess

seasonal changes in flow. \Water |evel neasurenents continue to be collected periodically as nore nonitoring
wel I's and piezoneters are installed. Goundwater contour maps will continue to be updated.



(c) "Are other effects on groundwater flow (e.g., shallow residential wells or historical activities) going
to be consi dered when anal yzing surficial aquifer flow direction?"

APG Response: There are no docunmented shallow wells that woul d have any influence on surficial aquifer
flowdirection. H storical activities have no influence on the current groundwater flow direction. Al
pertinent information for analyzing surficial aquifer flow direction will be taken into account.

(d) "Are piezoneters going to be used off-base to characterize the extent of hydrogeol ogical flow of f-
base?"

APG Response: Yes, piezoneters are |ocated off-base to the north of the Nike Site near the Antrak
Property.

(e) "What is the current plan regarding the utilization of HydroPunch to characterize contam nation off-
base?"

APG Response: Hydropunch has been used to characterize the plune along the Amrak Property. Hydropunch and
nonitoring wells will be installed north of the Antrak property to fully delineate the plune.

(f) "Have chenmical data fromthe "~background wells been conpared to results fromthe Reference
Sanmpling Programto verify that using on-base wells as representatives of natural background for the
study area is appropriate?”

APG Response: No, the data were not available at the tine the Renedial Investigation was conduct ed.
However, the background sanples that were collected were approved by the EPA for use in the risk
assessnent and are upgradient in areas that were unaffected by Arny activities

(g) "Has APG considered the fact that past activities and the nillions of unexpl oded ordnance (UXO nay
have increased the natural background | evels of certain conpounds making the use of on-site
concentrations for comparison unreliable (e.g., arsenic, gross beta)?

APG Response: Background sanples for the Nke Site were collected fromareas that are upgradi ent and
unaffected by past activities at the Nike Site. Therefore, they were appropriate background sanples to use
in the risk assessnent for conparison to site inorganic concentrations

Commrent 26: "It is the Installation Restoration Progranis (I RP) consistent stance that groundwater is not
flowi ng of f-base even though their data indicate otherwise.” "APG should present clear evidence that

wor se- case scenari os regarding water flow potentials towards the comunities have been constructed and that,
regardl ess of what is encountered, the current water-treatment concept can be nodified to resol ve any
problens.” Record of Decisions (RODs) present cost for renedial alternatives and actually rule out certain
alternatives based in projected costs. Therefore, it is inportant to have a clear grasp on the extent of
contami nation and the major forces which will affect design since these directly affect the cost of the
operation. One design phase issue worth mentioning in these conments is that the selected alternative for
the treatment of groundwater cannot be supported by the citizens w thout proper chem cal analysis of the
effluent of the proposed treatnment process, including nonitoring for chenical agent breakdown products and
radi onucl i des. "

APG Response: It is the Arny's policy to present draft data and docunents at Restoration Advisory Board
neetings to provide the comunity with the nost current information. As the data are anal yzed and as
studi es progress and new data are obtained, material being presented to the community may change. The
initial information on the groundwater did not indicate it was flow ng of f-base, and APG presented this
information to the Restoration Advisory Board. As APG s studies continued and as EPA and the U. S

Geol ogi cal Survey continued to examine the data, a snall area at the northern boundary where the
groundwat er flow appears to be reversing was discovered. APG imediately presented these data to the
Restoration Advisory Board and the comunity.

APG s design for the groundwater treatnent systemw || be conpleted only after the area of affected
groundwater is fully characterized. Because the plune is close to being fully characterized, there will be
mni mal i npact on cost of the alternative. The type of contami nation was identified in the Renedia

I nvestigations Report making selection of the treatment alternative feasible at this tine. A bench-scale
treatability study was perfornmed over a 2-nonth period on the groundwater that contained the highest
concentration of TCE fromthe N ke Site using reductive dehal ogenation (the preferred alternative). Chenica
anal yses were performed before, during, and after the study to determ ne the effectiveness of the treatnent
technol ogy. Reductive dehal ogenation proved to conpletely destroy chenicals of concern. In addition, when
the treatnment systemis installed, water entering the system water being treated, and final effluent will be
nonitored. Substantive nonitoring and reporting requirenents of an NPDES permt will be followed to ensure
the di scharged water has no adverse effect on the environnent.



Comrent s i n Undat ed One-page Handout Regardi ng Aberdeen Proving Gound' s Proposed Pl an

Commrent 27: "Local communities could be at risk fromprivate shallow wells which nay exist. There is also a
possibility of exposure to TCE vapors in basenents of homes if the plune was to nigrate to the
communities." "TCE has been detected off APG property at concentrations above the acceptabl e |evel

maki ng the map in the PP wong."

APG Response: Data are currently being eval uated and maps are being constructed to show the full area of
known contam nation. The contam nated groundwater that exists off-post has recently been di scovered and
information regarding the concentrations of TCE were not avail abl e when the Proposed Plan was witten.
There are no docunented residential wells in the shallow groundwater that could be affected by the off-post
contam nation. Extraction wells and a punping systemw || be installed to capture any contam nation and
reverse the flow of the contam nated groundwater pulling it toward the base boundary, not to other

communi ties.

To date, the contam nation off-base has very |ow concentrations and is small is size. Efforts are currently
being taken to find the farthest extent of the plunme. The residential hones closest to the area of
groundwat er receive their water supply fromthe county. The TCE concentrations in the groundwater are too
low to present a vapor hazard to any residents who mi ght have basenents

Landfil |
Comrent s dated February 28, 1996

Comment 28: APGSCC does not support capping the landfill at the present tine. APGSCC recomends

APG "wait for the data to determine if capping is the best route to take, or if long-termnonitoring would be
nore practicable." "This citizens group would like to hear from APG and the regul atory agenci es why they
believe that capping this site is the best alternative, in |light of the |ack of contam nation, costs of the
project, and linmted renedial funds for the fiscal year."

APG Response: The landfill has been fully delineated; there are no outstanding data. The Conprehensive

Envi ronnent al Response, Conpensation, and Liability Act (CERCLA) process requires that applicable or

rel evant state and federal requirenents be foll owed when considering the type of renediation to be instituted
at a given site. Two pieces of evidence that suggest the Nke Site landfill could be a problemare the druns
that once contained hydraulic fluid found on top of the landfill and tiles containing asbestos that were
found within the landfill. Gven this information, the CERCLA process and the EPA required that APG | ook at
alternatives for renmediating the landfill; therefore, capping and excavation alternatives were eval uated
Long-termnonitoring i s not considered remedi ati on and coul d not be used as a separate remnedi ation
alternative. Long-termnonitoring can be used in conjunction with other alternatives such as institutiona
control s or capping.

Capping the landfill was chosen because it is an equally effective solution and provides the sane |evel of

ri sk reduction as woul d be achi eved with excavation. Capping the Nke Site landfill is especially effective
because the waste is | ocated above the groundwater table and the cap prevents water frominfiltrating into
the waste and t hus prevents unknown hazardous substances from noving out of the landfill. G ven the known
information about the landfill, sufficient data have been gathered to make an inforned decision regarding the
landfill.

Comrent  29:

(a) "How nmany drunms were | abeled as hydraulic fluid?"

APG Response: The |abels on three druns indicated they contai ned hydraulic fluid.

(b) "Were any or all of these druns sw ped or sanpled to determine their original contents?"

APG Response: Thirteen drunms were rusty and enpty. One additional drumcontained 3 in. of bright-red
liquid. Oganic vapor levels taken fromthe drumindicated the contents of the drumcontained volatile
organics. The contents of the drumwere sanpled for organi cs and i norganics.

(c) "Wre soil sanples collected at their |ocation?"

APG Response: Two conposite surface soil sanples were collected in February 1995. Conposite surface
soil sanmples were collected fromsix |locations at 60°-are intervals and 10 ft fromcenter point |ocation

Di screte sanple for volatile conpounds were collected fromthe center points. One sanple were collected
fromthe site of the ten toppled druns at the northwest potion of the landfill. A second soil sanple was



collected fromthe site of the four upright druns at the east end of the landfill. 1In addition, a sludge
sanple of the red liquid renmoved fromthe rusted druns was col | ected.

(d) "What contami nati on was docunented from such effects?"

APG Response: The contam nation assessnent is documented in the "Nike Mssile Battery Site Renoval

Actions Report,"” which is located in the Adm nistrative Record. The Administrative Record is |ocated at four
separate locations: Harford County Library, Aberdeen Branch; Harford County Library, Edgewood Branch; Kent
County, Washington College MIler Library; and the Baltinore County Departnent of Environmental Protection.

The soil was sanpled for volatile organi c conpounds (VOCs), semvolatile organi c conpounds,

pesti ci des/ pol ychl ori nated bi phenyls, and total metals. No contamination was detected in the sanples. The
red liquid found in the drumdid not indicate the presence of organics or inorganics above the detection
limts using the Toxicity Characteristic Leaching Procedure. The |iquid was di sposed of by APG s waste
contractor.

(e) "In addition to 2S (a single sanpling point for VOCs), were any other soil sanples tested for VOCs at
the landfill?"

APG Response: Yes, sanple 3S was anal yzed for VOCs. Sanple 2S was centrally | ocated near the druns

and 3S was taken downsl ope of the site. The sanples did not contain VOCs above the detectable limt.

These data are available in the Renmedial Investigation Report for Cluster 1 contained in the Adm nistrative
Recor d.

(f) "Didthe perimeter of the conposite sanple (2S) fall outside the |ocation of the druns?"

APG Response: The sanple was taken before the druns were renoved and had to be taken outside of the
| ocation of the drums. However, 2S was taken near the druns.

(g) "What current characterization efforts are underway for this Cperable Unit?"

APG Response: Two nonitoring wells existed at the landfill. Additional characterization at the landfill
i ncl uded push-probe sanpling at 5 | ocati ons where sanples were collected fromnultiple depths and 24
groundwat er sanples were collected. Installation of four 3/4-in. drive-point piezoneters and installation of

eight 1-in. nonitoring wells occurring during April 1996.
(h) "Have the proposed piezometer and geoprobe | ocations been altered since the Cctober RAB
presentation, since these |ocations are too close to the landfill itself and appear to largely

negl ect directions considered to be downstream by previous APG i nvestigations?"

APG Response: Yes, the locations were altered. They were noved further fromthe limts of the waste in the
landfill and placed radially around the landfill in |ocations agreed upon by APG and t he EPA

(i) "Besides enpty drunms on the surface and the known di sposal of asbestos, is there any historical
i nformati on suggesting significant contam nation?"

APG Response: "H storical information is contained in the RCRA Facility Assessment Report (AEHA
1990). There is no information suggesting "significant contam nation".

(j) "What data supports the assuned landfill depth of 8 feet?"

APG Response: El ectromagnetic and ground-penetrating radar, two types of geophysical techniques, were
used to deternine the depth of the landfill.

(k) "Does any part of the landfill site belowthe water-table | evel on a seasonal or permanent basis?"
APG Response: No.
(1) "How nmuch soil covers the actual debris in the landfill?"

APG Response: In sone places there is no soil covering the debris; in other locations there is as much as 1
ft of cover.

(m "If it is capped, what followup wuld there be?"

APG Response: There would be inspection of the cap at regular intervals to check for signs of erosion,
settlement, or invasion by deep-rooted vegetation or burrowi ng ani nmals; nmai ntenance and repair operations as



needed such as cutting vegetation, regarding or revegetating; and installation of monitoring wells with
sanpling and anal ysi s conducted annual | y.

(n) "Has spontaneous detonation been considered with regards to the selected alternative?" "Can the type
of cap selected withstand and contain an explosion? If so, how | arge of an expl osion?"

APG Response: Yes, detonation of unexpl oded ordnance has been considered with regard to all alternatives.

The landfill cap will be designed to contain a high explosive round and/or chem cal rounds. The design of
the landfill will be based on the |argest expected unexpl oded ordnance at the Nike Site

Comrent 30: "Due to the limted characterization of this landfill, it is not possible to assess the
protective value of capping the site." "APGSCC has had difficulty in deternmining if the cap will be
protective. Characterization issues remain unresolved regarding he actual contents of the landfill, and
APGSCC bel i eves the UXCs, as well as the other contents, should be excavated. Many concerned citizens agrees
that renmoval of the landfill is nost protective of future generations. APGSCC supports excavation in |ight
of the unknown contents. Capping the site will leave the site without a pernanent sol ution, posing unknown

risks for years to cone."

APG Response: As discussed in response to Comrent 28, capping the landfill was chosen because it is an
equal | y effective solution and provides the same |evel of risk reduction as would be achieved with
excavation. Capping of the NNke Site landfill is especially effective because the waste is |ocated above the
groundwat er table and the cap prevents water frominfiltrating into the waste and prevents hazardous

subst ances from nmoving out of the landfill. In addition, further characterization of the landfill such as
intrusive work including drilling or digging through the landfill was not approved by the EPA. Therefore
given the known information about the landfill, sufficient data have been gathered to nmake an i nforned

deci sion regarding capping the landfill.

Comment 31: "The originally selected alternative for remediating this site was the tel erobotic excavation
alternative. In addition to permanence and | ong-term effectiveness, a nmajor reason for the origina

sel ection was the fact that MDE guidelines require excavation of landfills less than two acres in area. The
nost recent PP should address this issue, and explain why the MDE guidelines are not going to be foll owed.
Furthernore, APGSCC is interested in why the selected alternati ve was changed. "

APG Response: Through infornation searches and discussions with MDE, it was determned there is no | aw,

regul ation, or guideline that requires landfills that are less than 2 acres in area to be excavated. MXE
allows site closure alternative be proposed on a site-by-site basis. ME allows either excavation or cappi ng
to be considered, regardless of the size. Therefore, through further evaluation using the nine criteria it
was deternined capping the landfill is the best solution

Commrent 32: "Areview of the information in the RI/FS did not turn up any contami nants at concentrations
believed to be a concern at the site. This conclusion, however, is based on limted data since sanpling of
soil and groundwater was limted. Wile the data collected there has not uncovered a problem it is not
clear that it is conprehensive enough to determne that there isn't any contam nation. W are confused by
the fact that contanination has not been found at the SWlLandfill to date, yet the IRP intends to place an
i nperneabl e cap over the landfill which is estimated to cost 1.4 mllion dollars."

APG Response: It was determ ned by APG and EPA that the sanpling at the landfill was sufficient for

characterization. Soil, surface waster, and groundwater sanpled were collected. See Comment 29 for nore
details. Because contami nation was not found in soil on top of the landfill or in groundwater around the
landfill does not mean there is not waste in the landfill that could cause a problemin the future if no

action is taken

Sanitary Sewer System
Comrent s Dated February 28, 1996

Commrent 33: APGSCC supports the selected alternative, assum ng the Lauderick Creek Study Area

permanently renains the property of the U S. Arny. "APGSCC has raised various concerns regarding the
integrity of the system the potential for the sewer systemto contam nate the surroundi ng soil during

bl asting, the permanence of excavation, and how it nmay be easier to renove the systemnow i nstead of twenty
years down the road when it is being returned to civilian ownership. These issues do not concern APG and
their intention to | eave the systemin place has not changed. In response, APGSCC strongly urges APGto
explore routes to ensure that this property is not returned to private ownership.” APGSCC expressed a
concern that "in a future residential | and-use scenario, the risk of cancer and non-cancer heal th outcones
are above acceptable guidelines for the adult based on the RI/FS cal cul ations, as well as above regul atory
limts for children based on our calculations (Attachnent 1).



APG Response: There are nmany nan-nade features at the NNke Site (such as the nmissile silos) that will be
remaining in place along with the sewer system |If the land were to be turned over, which the Arny does not
foresee, these features would be handled at that tine. deaning and closing the sanitary sewer systemin

pl ace effectively renoves any risks associated with the substances that currently remain in the system and
the flowable fill will ensure the structural integrity. Because of the concerns raised by APGSCC and
further evaluation of the solution of closing the sanitary sewer systemin place, APGw |l be performng a
canmera survey of the piping systemto ensure its integrity before proceeding.

Commrent 34: APGSCC has asked why this action is part of the Proposed Pl an as opposed to being
conducted as a renoval action.

APG Response: The sewer system coul d have been dealt with as a renoval action; however, it would still
have to be brought to closure by presenting it in the Proposed Pl an.

Commrent 35: "APGSCC is concerned with leaving this systemin place. APGSCC believes such sources

shoul d be renoved, when possible. It is quite possible that parts of APGw Il be returned to civilian
ownership in the future, so citizens should have a significant part in deciding if such operable units are
renoved or |eft behind. Excavation of this site would allow APG to assess if the soil beneath the systemis
contam nated and in need of remediation."

APG Response: Soil sanpling and soil gas survey did not detect or show any indication of contamni nation
outside of the piping system APG agrees the citizens should have a part in deciding which remediation
alternative will be chosen. Because of concerns regarding the structural integrity of the piping system the
sewer systemwill be surveyed to ensure the systemis intact and cl eaning and closing the systemin place
will be the nost appropriate solution for this problem

Mssile Silos
Comrent s Dated February 6, 1996, and February 28, 1996

Comrent 36: "APGSCC supports the interimrenoval action being accepted as a permanent action.”

APGSCC has the sanme concerns regardi ng | ong-term ownership as di scussed above on the sanitary sewer
system APGSCC feels nonitoring should be conducted around the silos to ensure the actions taken by the
Arny continue to be effective.

APG Response: Long-termnonitoring of this area is already proposed in conjunction with the groundwater
cl eanup alternative.

M scel | aneous
Comment s Dated February 28, 1996

Commrent 37: APGSCC has obj ected of ordnance cl eanup being handled as a renoval action instead of being
part of the Proposed Plan and has submitted questions regarding this project.

APG Response: APG acknow edges APGSCC s obj ectives to the ordnance cl eanup being handl ed as a

renmoval action. APG w || be issuing an Engi neering Eval uati on/ Cost Analysis for this removal action, which
is simlar to a Proposed Plan. At the end of the public coment period on this docunment, APGw || prepare a
Responsi veness Summary, similar to this document. The Responsiveness Summary will respond to questions on

t he ordnance renoval action.

Comrent 38: "APG stated that EPA's acceptable risk for cancer is 1 in ten-thousand to 1 in one-mllion.
Wiat is the reference for this range? |s one nore appropriate than the other depending on the scenario (i.e.
industrial vs. residential setting)?"

APG Response: The reference for the EPA docunent that discusses the target risk range of 1 x 10-6 to 1 x
10-4 is USEPA 1991, Role of the Baseline Ri sk Assessnent in Superfund Renedy Sel ecti on Deci sions,

OSWER Directive 9355.0-30, April 2, 1991. The docunent states that "EPA uses the general 1 x 10-6 to 1

- 10-4 risk range as a "target range' wthin which the Agency strives to nanage risks as part of a Superfund
cl eanup process. This risk range is not specific to a particular type of exposure scenario (i.e.,
residential or industrial). The EPA risk manager of the site nade the ultimte decision as to what the
target risk is for the site.

Comrent 39: "WII creek data be reviewed and strengthened during future renmedial efforts in the Lauderick
Creek Study Area, or is this the total extent to which APG plans to investigate Monks Creek? How can APG
feel confident that the few detected | ocalized hot spots nentioned in this section represent nost of the



contam nation in these surface water bodies? Doesn't it seemquite possible that many nore contam nated
sites exist in Lauderick and Monks creeks but were missed due to limted sanpling sites in these
tributaries?"

APG Response: Sanpling of streams and tributaries was conducted in conjunction with possible contam nant
sources. The Remedi al Investigations was designed to identify and define hot spots. The risk assessment
deternmined there was no unacceptable risk; therefore, there is no justification for further sanpling.

Commrent 40: "The nine criteria are divided into three groups: threshold criteria, prinmary bal anci ng
criteria, and nodifying criteria. This ternminology is newto us and we would |ike to show what agency
devi sed t his approach, and why this change was nade.

APG Response: The nine criteria are divided into three groups in accordance with the EPA Qui dance for
Conducting Renedial |nvestigations and Feasibility Studies under CERCLA and the EPA Proposed

Pl an/ Record of Decision Cuidance Docunent. There has been no change in the evaluation criteria; they have
just been grouped in accordance with EPA requirenents. The EPA Proposed Pl an/ Record of Deci sion

Qui dance Docunent states the following regarding the three groups:

The nine criteria are categorized into three groups: threshold criticismprimry bal ancing
criteria, and nodifying criteria. The threshold criteria nust be satisfied in order for an
alternative to be eligible for selection. The primary balancing criteria are used to wei gh najor
tradeoffs anong alternatives. CGenerally, the modifying criteria are taken into account after public
comrent is received on the Proposed Pl an

Comment 41: "What was the logical basis for discontinuing testing for explosives after two rounds of
sanpling? Ws this approach taken for all the different types of nedia sanpled? Wre various nedia
sanpl es tested for degradati on products of explosives? Wre various nedia sanples tested for degradation
products of explosives? Wre various media sanples tested for chem cal agents and their degradation
product s?"

APG Response: |f explosives were not found after two rounds of sanpling that were conducted quarterly,
testing was discontinued. This approach was taken for groundwater sanples that were sanpled in two
rounds. Sanples were taken for degradati on products of explosives. Sanples were also taken for nustard
and their breakdown products.

Comrent s Dated January 31, 1996

Comrent 42: APGSCC subnmitted coments regarding the risk calculations contained in the NNke Site risk
assessnent including comments on why additional calcul ations were not performed for children, particularly
under the future-use scenario, and why additional possible exposure pathways were not included

APG Response: The exposure pathways that were evaluated in the NNke Site risk assessnment were sel ected
based on the likelihood they would account for the greatest risks at the site. The selection of the nost
i nportant pathways was based on an understandi ng of which pathways are typically of nost concern in risk

assessnents and on havi ng eval uated ot her pathways for other assessnents (e.g., ingestion of gane) and
knowi ng they would not likely drive risks in the Nke Site risk assessment. |n addition, it should be noted
t he pat hways evaluated in the Nike Site risk assessnent were approved by EPA Region IIIl, indicating the

estimation of the most significant pathways was appropriate.

It is recognized that risks to other receptors could occur at the NNke Site (especially under hypothetical
future land use conditions); however, as noted above, instead of evaluating all possible pathways through

whi ch individuals coul d be exposed to chem cals of potential concern, the pathways through which the greatest
risks could occur were evaluated. It should be noted the final conclusions of the risk assessnent (i.e.
groundwater is contamnated with chem cals that would result in unacceptable risks if consuned by

hypot hetical future residents) would not change if other exposure pathways had been eval uat ed

COMMENTS FROM NEI GHBORS | NVOLVED IN THE COMWMUNI TY OF EDGEWOCD

Representatives of the comunity group (NICE) submtted questions and comrents to APG t hrough a
letter fromtheir President and through individual comments. The comments fromthe six individuals
indicated five preferred treatnment by air stripping and one preferred treatnent in place using reductive
dehal ogenation. Five preferred tel erobotic excavation and off-site disposal as the remedy for the landfill,
and one individual preferred the conposite cap be installed. d eaning and excavating the sewer system was
sel ected by five individuals, and one individual agreed with the preferred alternative of closing the sewer
systemin place. The individual who preferred closing the systemin place noted "this ground coul d never
becone civilian property because of the ground' s history and uncertainty of content." Five individuals
agreed no further action was needed for the former mssile silos, and one individual indicated no preference.



The following is a summary of other coments and questions from N CE
G oundwat er
Comrent 43: Prefer air stripping as treatnent method

APG Response: Al of the treatnment alternatives were known to be equally effective in treating the water at
the Nke Site. A treatnent study was conducted for the preferred alternative, reductive dehal ogenation

whi ch showed that reductive dehal ogenation woul d be effective in treating the groundwater. Air stripping
does not break down the TCE, it nerely transfers the TCE to another nedia such as a carbon filter. The
filter must then be handl ed as waste. Reductive dehal ogenation, however, conpletely breaks down the TCE into
nont oxi ¢ conmpounds and does not produce any sludge or by-products. Reductive dehal ogenation is also easy to
oper at e.

Landfill

Comment 44: Arny has no idea what is in the landfill; landfill is a hazardous waste |andfill and may al so
contai n unexpl oded ordnance. Since the Arny does not know what is buried at this site, there is no way of
knowing if this site contains other hazardous waste that will potentially cause further contam nation of the
gr oundwat er .

APG Response: The available information about the landfill indicates construction debris was di sposed of at
the site. However, 14 drunms were found on top of the landfill, and tiles containing asbestos were found
within the landfill. As part of the renedial investigation of the landfill, groundwater, sedinent, surface
water, and soil sanples were collected. The analytical results identified no hazardous waste | eaching from
the landfill. Because the landfill is nore than 40 years old, any |eaching fromcontai ners woul d have begun
by now. Capping the landfill will elimnate infiltration of water into the landfill, which will prevent

unknown hazar dous substances from noving out of the landfill.

The landfill cap will be designed to contain a high explosive round and/or chenical rounds. The design of
the landfill will be based on the |argest expected unexpl oded ordnance at the Nike Site
Comment 45: (Qiginal plan called for excavation of the landfill and off-site di sposal

APG Response: APGis trying to be as responsive as possible to citizens' requests for information and thus
supplies draft docurments to the public. These are, however, draft docunents that are still being revi ened
within the Arnmy and by regul ators; information may change by the time a final docunent is issued. This
occurred with the draft Proposed Pl an

As discussed in response to Conment 28, capping the landfill as chosen because it is an equally effective
sol ution and provides the sanme | evel of risk reduction as would be achi eved with excavation. Capping of the
Ni ke Site landfill is especially effective because the waste is | ocated above the groundwater table and the

cap prevents water frominfiltrating into the waste, thus preventing hazardous substances from novi ng out of
the landfill.

Comrent 46: Arny is placing econom c considerations above the health and safety of residents

APG Response: Protection of human health and the environnent is the first criteria any cl eanup nethod nust
neet; cost only becones a factor after alternatives are shown to be equally effective

Comment 47: Landfill was not a planned facility.
APG Response: The landfill was not a "permtted" facility because permts for landfills were not issued in
t he 1950s.

Comrent 48: TCE is |eaching toward water sources that lead into nearby streans that feed the Chesapeake
Bay.

APG Response: The R sanpling did not detect TCE in the groundwater at the landfill location. 1t is not
leaching fromthe landfill, and it was not detected in streanms. The groundwater contamnated with TCE is
located at the Mssile Silo area. The groundwater will be cleaned up without an inpact on any streans or the
Chesapeake Bay.

Comrent 49: Several wells that provide drinking water to residents of the area are within one mle of the
facility.

APG Response: A well survey was conducted in the winter of 1993. The survey identified two wells in



Edgewood near the Ni ke Site boundary. Only one the wells, on Freys Road, is used for drinking. These
well's could not be inpacted by the contam nated groundwater as they are too far away and too shallow. In
addi tion, the contam nated groundwater will be cleaned up using extraction wells that will be placed to
capture the contam nated groundwater and reverse the flow of groundwater to the Base boundary.

Commrent 50: If the landfill is capped, there is no way for the site to be used for future devel oprment.

APG Response: The Arny has no plans to release the site for future devel opnent. Wth existing technol ogy
limtations, APG could not declare the site free of unexpl oded ordnance, even after the proposed cl earance.
Therefore, any future plans for uses of the site would be very specul ati ve.

Comrent 51: The cost of $1.6 mllion for capping the landfill does not take into account that the Arny will
need to nonitor this site for 20 to 30 years.

APG Response: The costs for nonitoring for 30 years are included in the $1.4 nmillion to $1.6 mllion
estimated cost of installing the landfill cap.

Comment 52: If during the nmonitoring period, waste fromthe landfill is found to be causing further
contam nation, the Arny will have to excavate the site, potentially causing many times the 10 nillion dollar
estimate at this tinme.

APG Response: Capping the landfill will effectively elininate the route of migration fromthe landfill to
the groundwater by stopping infiltration of water. Therefore, it is highly unlikely the groundwater wl|
becone contam nated fromthe landfill. [If this were to happen, the landfill would not be excavated; the

groundwat er woul d be treated.
Sewer system
Comrent 53: Prefer sewer system be excavated.

APG Response: Ceaning and closing the sewer systemin place effectively renoves any risks associated with
the substances that currently remain in the system The procedure also is in accordance with industry
standards for the closure of sewer systens.

Unexpl oded O dnance

Comrent 54: (Qpposes decision to handl e as renoval action; believe the U S. Arny needs to be held
accountabl e to an outsi de agency, preferably the EPA

APG Response: The renoval action will be conducted under CERCLA. EPA has oversight of all CERCLA
actions, both renmoval and remnedial .

Commrent 55: Strongly encourage the investigation of all anomalies, regardless of their depth bel ow the
surface, and safe renoval of all UXOfromthe facility. Strongly oppose any open detonation of recovered
rounds, particularly in the "boundary area."

APG Response: Each netallic anomaly will be detected and investigated by the best technol ogy avail abl e.

APG agrees open denotation near the boundary is undesirable. Open detonation is always a last resort. The
first preference is to nove and store the item The second choice, if the itemis not safe to store, is to
nove the itemto a renbte, approved |ocation and detonate the itemthere. The last alternative, detonation
in place, is used only when an item cannot be noved w thout risking the |ives of the ordnance experts
handling the item At the present tine, detonation in place is the only option when a unexpl oded ordnance
cannot be noved. For the renmoval action, APGis |looking at ways to nitigate to the greatest extent possible
any inpacts to the community. Any other necessary protective actions al so woul d be taken.

Commrent 56: Current infrastructure could not support an evacuation.

APG Response: For the renoval action, an evacuation is highly unlikely. The nost likely protective action
woul d be to shelter in place for a very brief tine. It is also possible a snall portion of the comunity

m ght occasionally be asked to evacuate for a short tine. An evacuation would be planned and therefore could
be done without changes to the current infrastructure. APGis working with the Harford County Department of
Emergency Operations in preparing a response plan for the project. It is recognized that an extensive
community information and education effort will be needed.

COMMENTS FROM MR JAMES GAI BRO S



Commrent 57: M. Gaibrois questioned why there were substantial differences in the length of time it would
take to clean up the groundwater under the different alternatives.

APG Response: The cost shown for in-place reductive dehal ogenation is the total estinated cost to install
and operate the systemfor 60 years. This alternative enploys a technology that is installed bel ow ground
(in situ) to treat the groundwater in place. The groundwater is treated as it flows through the iron nedia.
The ot her technol ogi es extract the groundwater and treat it above ground. Extracting the groundwater at
various locations in the plune allows a larger area of the plume to be treated at one tine. This decreases
the distance the TCE nust nove to be treated and, therefore, decreases the anount of tinme it takes to treat
the plume to concentrations below the EPA required linits. This is why the in situ technol ogy has an
estimated time for cleanup of 60 years and the other punping and treatnent technologies require only 15
years.

Comrent 58: M. Gaibrois questioned whether the cost estimates included costs for any possible law suits or
road i nprovenents.

APG Response: Costs were considered for just activities associated with the remedial actions; therefore, |aw
suits were not included in the cost estinmate. Road inprovenents are not needed and, therefore, not included.

Comment 59: M. CGaibrois stated the cost figures should use worse case scenari os so adequate funding
woul d be allocated for the project and to prevent delays from having to request additional funding.

APG Response: The EPA requires cost estimates in the Proposed Plan to be within +50 and -30% These
cost estimates were conducted in accordance with these requirenents. A nore detailed cost estimate will be
performance during the renedi al design phase.

Commrent 60: M. Gaibrois questioned the use of present worth in estimating the cost of the alternatives. He
al so questioned whet her federal governnent procurenent staff reviewed the cost estimates presented in the
Proposed Pl an and whet her the cost estimates shown are adequate for contracting purposes.

APG Response: The EPA requires that present worth be cal cul ated for each alternative. These costs are used
for conparing one alternative to another. They are not used for contracting purposes.

Comment 61: M. Gaibrois questioned sone of the assunptions used in the cost estinmates, including general
installation support costs and operation and nai ntenance costs. M. Gaibrois also questioned why there are
costs shown for the no action alternative.

APG Response: Al itens included in the cost estimate are required for the renedial actions. The final cost
estimate, provided with the renedial design, will be nore detailed and accurate. The no action alternative
can include sanpling for any contami nants left in place to nonitor possible nmovenent.
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