EPA/ROD/R07-98/168
1998

EPA Superfund
Record of Decision:

|IOWA ARMY AMMUNITION PLANT
EPA ID: 1A 7213820445

Ou 01

MIDDLETOWN, IA

03/04/1998



EPA 541- R98- 168
<I M5 SRC 981680>

| NTERI M ACTI ON
RECORD CF DECI SI ON
DECLARATI ON

SI TE NAME AND LOCATI ON

lowa Army Amunition Plant (I AAAP)
Soils Operable Unit (QU)
M ddl et own, | owna

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected interimrenedial action for contam nated soils
at 15 areas throughout the I1AAAP in Mddl etown, lowa. The interimrenedial action was chosen
in accordance with the Conprehensive Environnental Response. Conpensation and Liability Act
(CERCLA), as anended by the Superfund Anendnents and Reauthorization Act (SARA), and to the
extent practicable, the National Contingency Plan (NCP). This decision is based on
information in the site Admnistrative Record file, which is located in the follow ng
information repositories:

lowa Arny Ammunition Pl ant Burlington Public Library
Visitor Reception Area 501 N Fourth Street
Bui | di ng 100-101 Burlington, lowa 52601

M ddl et own, |owa 52683-5000 (319) 753-1647

(319) 753-7710

Danville Gty Hal
105 W Shepard
Danville, lowa 52623
(319) 392-4685

The U.S. Arny (Arny) has coordinated selection of this interimrenedial action with the U S
Envi ronnental Protection Agency (EPA). The Arny is the | ead agency for inplenenting the
interimrenedial action at the | AAAP. As the support agency, the EPA oversees the cl eanup
activities conducted by the Arny to ensure that requirenents of CERCLA/ SARA, the NCP, and the
Federal Facilities Agreement between the Arny and the EPA have been net. EPA concurs with the
sel ected renedy. The state of lowa has not participated in the review of CERCLA clean up
activities at the I AAAP and has declined to comment upon the preferred alternative presented
in the Proposed Plan for this InterimRenedial Action

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this Record of Decision, nay present an i nm nent
and substantial endangernent to the public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

The |1 AAAP has been divided into a soils QU and a groundwater QU to facilitate nanagenent of
contam nated wastes at the site. The Renedial Investigation for the soils QUis effectively
conpl ete and has been followed by a Focused Feasibility Study (FFS). Additional data have
been requested by the EPA to conplete the investigation of the groundwater QU. The sel ected
interimrenedi al action presented here addresses one of the principal threats posed by the
soils QU by tenporarily stockpiling, for future treatnment, the nost highly contam nated
soils; and by pernmanently di sposing the renmaining contam nated soils. This InterimAction for
the soils QU is expected to be a conponent of the final action for the soils QU The Interim
Action will provide for risk reduction at the site while evaluations of innovative

technol ogies to potentially treat the principal threat wastes are being conducted. Pil ot
study tests are underway at the | AAAP to eval uate biorenedi ati on technol ogi es at the tine of
this record of decision (ROD). The nmost highly contaminated soils will be stockpiled in the



on-site corrective action nanagenent unit (CAMJ), which is constructed to specifications

whi ch neet Resource Conservation and Recovery Act (RCRA) Subtitle Clandfill requirenents.
The CAMU will be used to tenporarily store CERCLA renedi ati on wastes as specified in the EPA
Menor andum dat ed March 8, 1995 entitled "Designation of Corrective Acti on Managenent Unit,
lowa Arny Amunition Plant Site, Mddletown, |owa" (see Appendix F of the | AAAP FFS for the
soils QU). The renmi ning contam nated soils will be pernmanently disposed in either the
on-site Soil Repository, which is also constructed to RCRA Subtitle C landfil

specifications, or the on-site Inert Landfill. A synthetic liner (HDPE) and geosynthetic clay
liner (GCL) cover systemwill cover contam nated soils placed in the Soil Repository. The
cover for the Inert Landfill will be simlar to the Soil Repository cover, absent the GCL.
Soils in both the Soil Repository and Inert Landfill will remain on site for |ong-term

managenent. Included in the final renedy for the soils QU wll be the treatnent nethod for
the following: soils being tenporarily stockpiled as a result of this interimaction: any
I ong-term noni toring needed to eval uate the performance of the renedy; |and usage
restrictions as required, a closure plan to address the CAMJ, and the identification and
inclusion of any other contam nated areas requiring renediation

The naj or conponents of the selected interimaction include:

. Excavation of soils contam nated at | evel s exceeding renediati on goals (RG

. Verification sanpling

. Segregation of contam nated soils according to contam nant type and risk |eve

. Tenporary storage of contam nated soils with risk | evels above 10 -5, or that
fail land disposal restriction (LDR) criteria, in the designated CAMJ on site
with a treatnent nmethod for these stockpiled soils to be specified in the fina
soils QU ROD

. Per manent di sposal of contami nated soils with risk levels between 10 -3 and 10 -1

in the on-site Soil Repository

. Per manent di sposal of contami nated soils with risk Ilevels below 10 -6 and above
the leaching RGs in the on-site Soil Repository or the on-site Inert Landfil

. Solidification/stabilization of contam nated soils containing netals at |evels
exceeding LDR criteria, and pernmanent disposal in the on-site Soil Repository

STATUTCORY DETERM NATI ONS

The selected interimaction is protective of human health and the environnment, conplies with
Federal and State of lowa requirenents that are legally applicable or relevant and
appropriate to the renedial action, and is cost-effective. This action utilizes pernanent
solutions and alternative treatnent technol ogi es to the maxi numextent practicable for this
site, given the limted scope of the action. Because this action does not constitute the
final renmedy for the | AAAP soils operable unit, the statutory preference for renedi es that
enpl oy treatment to reduce toxicity, mobility, or volune as a principal element will be
addressed at the time of the final response action for the soils operable unit. A subsequent
action is planned to fully address the principal threats posed by this operable unit.

Because this remedy will result in hazardous substances remaining on site with contamni nation
| evel s exceedi ng pertinent health-based standards, a review will be conducted within five
years after commencenent of renedial action to ensure that the renedy continues to provide
adequat e protection of human health and the environment. Because this is an interimaction
ROD, review of this site and of this renedy will be ongoing as final renedial alternatives
for the | AAAP soils QU are devel oped.
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ACRONYMS

ARAR Applicabl e or relevant and appropriate requirenent
Arny US Arny

BLRA Basel i ne ri sk assessnent

CAMU Corrective acti on nanagenent unit
CERCLA Conpr ehensi ve Environnental Response, Conpensation and Liability Act
CoC Cont ami nants of concern

COPEC Cont am nant of potential ecol ogi cal concern
CPF Cancer potency factor

DL Detection limt

DNT Di ni trotol uene

DOD Department of Def ense

EPA U S. Environnmental Protection Agency
EPC Exposure point concentration

F Fahr enhei t

FFA Federal Facilities Agreenent

FFS Focused Feasi bility Study

FS Feasibility Study

CCL Geosynthetic clay |iner

HAL Heal th advi sory | evel

HDPE H gh-density pol yet hyl ene

HI Hazard i ndex

H F Human i ntake factor

HWX H gh nel ting expl osive

| AAAP lowa Arny Ammunition Pl ant

kg Ki | ogram

LAP Load, assenble, and pack

LDR Land di sposal restriction

My MIligram

NB N trobenzene

NCP Nat i onal Contingency Pl an

NPL National Priorities List

NTC Non-time critical

(08) Qperabl e unit

PA Prelimnary assessnent

PAH Pol ynucl ear aromati c hydrocarbon

PCB Pol ychl ori nat ed bi phenyl

ppm Parts per mllion

RCRA Resour ce Conservation and Recovery Act
RDX 1,3,5-Trinitro-1, 3,5-tri azacycl ohexane
Rf D Ref erence dose

RG Renedi ati on goal

RI Renedi al I nvestigation

RVE Reasonabl e nmaxi mum exposure

ROD Record of Decision

SARA Super fund Anendnents and Reaut hori zation Act
S Site inspection

svoC Sem -vol atile organi ¢ conpound

TCLP Toxicity Characteristic Leaching Procedure
TNB Trini trobenzene

TNT Trinitrotol uene

TSCA Toxi ¢ Substance Control Act

UCL Upper confidence limt

(Yoo Vol atile, organi ¢ conpound

yd 3 Cubi c yard



1.0 Site Nane, Location, and Description

The lowa Arny Amunition Plant (1 AAAP) is a |oad, assenble, and pack (LAP) nunitions facility
located in Mddletown, a rural area of eastern lowa, 10 mles west of Burlington in Des

Moi nes County, and approxinmately nine mles northwest of the Skunk and M ssissippi R vers
(see Figure 1). CGoplands conprise about 60 percent of the county; the renmaining area is
conposed of 10 percent urban use, eight percent pasture use, and 22 percent woodl and or idle
land. The 1 AAAP is | ocated on about 20,000 acres. Approximately 8,000 acres are | eased for
agricultural use, about 7,500 acres are forested, and the remaining area is used for

adm nistrative and i ndustrial operations. Deer hunting is regulated at the | AAAP through the
use of permts. Approximately 43 housing units have been transferred to the city of

M ddl et own.

The northern area of the | AAAP consists of gently undulating terrain. The central portionis
characterized by rolling terrain dissected by a shallow drai nage system while the southern
area of the site contains drai nage ways with steep sl opes down to the creek beds. El evations
within the | AAAP range from 730 feet above nean sea level in the north to 530 feet in the
south. There are four principal aquifers in Des Mines County. These include a shallow or
surficial aquifer (drift aquifer) in unconsolidated Recent Pleistocene sedinents, and bedrock
aqui fers occurring in the M ssissippian, Devonian, and Canbro-Ordovician units

The |1 AAAP contains four watersheds. Brush Oreek drains the central portion of the site, exits
at the southeastern boundary, and flows into the confluence of the Skunk and M ssi ssi pp
Rivers. The creek's floodplain at the southern boundary of the site is estimated to be 200
feet wide. Spring Oreek drains the eastern portion of the site, exits at the southeastern
corner, and flows off site directly into the Mssissippi Rver. The creek's floodplain at the
sout heastern boundary of the site is estinmated to be 400 feet wide. Long Creek drains the
western portion of the | AAAP, exits at the southwestern boundary, and joins the Skunk River
just south of the site. The Skunk River then flows into the Mssissippi R ver. The Long Creek
dr ai nageway has been dammed near the center of the site to create the 85-acre George H.

Mat hes Lake. Use of this lake by the plant as a water source was discontinued in January
1977. A canpsite and a boat ranp used by fishernen are present at the |lake. North of Mathes
Lake is the 7-acre

Stunp Lake, which was built to serve as a sedinent control for Mthes Lake. The fl oodpl ain of
Long Creek is widest (500 feet) at the southern plant boundary. The Skunk River is |ocated
south of the | AAAP, bordering the site's perinmeter on the southwest corner. The Skunk R ver
provi des year-round recreational use.

The 15 areas within the 1 AAAP that require interimrenedial action are inpacted with various
contam nants and contain an estimated vol ume of over 42,000 cubic yards (yd 3) of

contam nated soils. Table 1 provides specific information on types of contam nants and
estinmated vol unes of contami nated soils for each of these 15 areas. Figure 2 shows the

| ocations of these 15 areas within the | AAAP

2.0 Site History and Enforcenent Activities

The |1 AAAP produced rmunitions for World War 11 fromthe plant's inception in Septenber 1941
until August 1945, and nunitions for mlitary activities in Southeast Asia in the 1960s and
early 1970s. Activities at the | AAAP continued at a reduced | evel during peacetine. Day &

Zi mrer man Cor poration operated the plant from 1941 - 1946. The former Atom ¢ Energy

Conmmi ssion operated at Line 1 from 1948 through m d-1975. Plant operations reverted to U S
Arny (Arny) control from 1946 - 1951. The Arny continues to own the | AAAP, which has been
operated by the private contractor Mason & Hanger Corporation since 1951. The | AAAP currently
is operating to LAP nunitions, including projectiles, nortar rounds, warheads, denolition
charges, anti-tank mnes, anti-personnel mnes, and the conponents of these nunitions
including prinmers, detonators, fuses, and boosters. Only a few of the production lines are in
operati on.

The prinmary source of contamnation at the site is attributable to past operating practices
in which expl osi ves-cont am nat ed wast ewat er and sl udge were di scharged to uncontrolled
on-Site | agoons and i nmpoundnments. Pink/red wastewater fromtrinitrotol uene (TNT) operations
is a listed hazardous waste (K047) according to the Resource Conservati on and Recovery Act



(RCRA) .

The U.S. Environnmental Protection Agency (EPA) added the | AAAP to the National Priorities
List (NPL) in 1990. The NPL is the EPA's list of sites that appear to pose the greatest
threat to human health and the environnment, based on the site assessnent process. The
Department of Defense (DCOD) established the Defense Environnental Restoration Account to
address sites under the Conprehensive Environnental Response. Conpensation and Liability Act
(CERCLA), as anended by the Superfund Arendnents and Reaut horization Act (SARA), that are
within the responsibility of the DOD. The Defense Environnental Restoration Account has been
renaned Environnental Restoration, Arny (ERA). The Arny, as an agency within the DOD, is the
| ead agency for inplenenting the interimrenedial action at the | AAAP. As the support agency,
t he EPA oversees cleanup activities conducted by the Arny to ensure that the requirenents of
CERCLA/ SARA and the National Contingency Plan (NCP) have been net. The EPA and the Arny
signed a Federal Facilities Agreenent (FFA) for site cleanup, which becane effective Decenber
10, 1990, followi ng public coment. The FFA provides a franework for CERCLA response actions
to be perforned at the I AAAP, including the investigation and cleanup of contami nation. The
State of lowa has declined to participate as a signatory party to this FFA

The Arny has conducted numerous investigations at the site from 1975 to the present. The
followi ng briefly summari zes the investigati ons conducted since the FFA was signed.

The Arny conducted Prelimnary Assessnents (PA) and Site Inspections (SI) at the | AAAP to
identify areas of potential contamination. The Arny, based on previous investigations or

know edge of operational and waste handling practices, identified 43 areas of known or
suspected contam nati on during the PA. In August 1991, an SI was conducted for each of the 43
areas. Limted soil, sedinent, groundwater, and surface water sanpling was conducted in an
effort to deternine whether chem cal constituents were present at |evels of concern at
suspected source areas and in associated migrati on pathways. Data obtained during the PA/Sls
were used to suppl enent data previously obtained by the Arny to develop the list of areas to
be investigated within the Renedial Investigation (RI). The presence of chem cal constituents
above anal ytical reporting limts indicated a need for further eval uation

The Arny conducted the Phase | R fromJuly through Novenber 1992. The Phase | investigation
i ncluded an expanded characterization of background levels of netals in soils, a soil gas
sanpling effort in order to discern the extent of contam nation by volatile organic conpounds
(VOQ), base-w de surface water and sedi nent sanpling, base-w de groundwater sanpling,
installation of tenporary groundwater nonitoring wells (piezoneters), off-post residentia
well sanpling, field screening for netals and explosives in soils, and fixed | aboratory

anal yses of approxi mately 20 percent of the field screening sanples collected and anal yzed.
The results of the off-post residential well sanpling effort indicated the presence of

expl osives in excess of EPA health advisory levels (HAL) in five of the wells sanpled
Contami nated wells were | ocated southwest of the site near the town of Augusta, and off-site
In the Brush Creek watershed. As an interimaction, the Arny provided affected resi dences
with bottled water. The Arny then contracted with the | ocal public water supply conmpany to
have potentially inpacted residences |ocated south of the | AAAP boundary connected to the
rural water supply district.

Results of the Phase | R were used to refine the soil and groundwater investigation in the
Phase Il R, which commenced in April 1993. During the Phase Il R, 13 soil borings were
advanced to depths of approxi mately 15 feet bel ow ground surface to obtain additiona
information regardi ng subsurface conditions at five areas. A total of 80 groundwater
nonitoring wells were placed at the site during the RI. During placenent of each well, soi
sanpl es were obtained at the soil/groundwater interface and submtted for fixed | aboratory
anal ysis. Following placenent of nonitoring wells, each well was sanpled for chemn ca
constituents indicated by previous data obtai ned and know edge of past operational and waste
handl i ng practices specific to that site

The Draft R Report, which included data obtained during the Phase | and Phase Il R, was
submitted by the Army in 1993 to the EPA for review and coment. It was subsequently
determ ned that collection of additional data was necessary to conplete the site
characterization. The FollowOn Sanpling field effort was conducted in April through August
1995 to obtain additional data to characterize the nature and extent of on-site

contami nation. The Foll ow On Sanpling consisted of the placenment of 28 additional soi
borings and 26 groundwater nonitoring wells, soil sanple collection adjacent to previously



unsanpl ed expl osi ves wast ewat er sunps, shallow soil sanpling to verify positive results from
the soil gas sanpling during the Phase | R, and collection of stream gaugi ng data and

shal  ow groundwater levels in an effort to characterize the hydraulic connecti on between
surface water and shal | ow groundwater. Follow ng the additional field sanpling effort, the
Draft-Final R Report was submitted in Novenber 1995. The Arny received and incorporated
comrents fromthe EPA on this docunent, and the Revised Draft-Final R Report dated May 21,
1996 was accepted as final in accordance with the FFA

A Focused Feasibility Study (FFS) and Proposed Plan for InterimAction for the soils operable
unit (QU) were prepared by the Arny and subnmitted for public comment in June 1997. The EPA
has requested that additional data be collected to conplete the investigation of the
groundwater QU. It is anticipated that these data gaps will be filled during the 1997

sanpl i ng season to conplete the groundwater characterization. A Feasibility Study (FS),
Proposed Pl an, and Record of Decision (ROD) for the groundwater QU will be prepared and
submitted for public review and comment. A Final ROD will be issued for the site that
enconpasses all contam nated areas of concern, including those not addressed as part of this
interimaction.

Based on data collected at the site, the Arnmy has initiated non-tine critical (NTC renoval
actions at the | AAAP to address soil contami nation at several areas across the | AAAP.
including the Pesticide Pit, the Expl osives-Contam nated Sunps, the forner Fire Training Pit,
the Inert Landfill, and the Line 1 Inpoundnent and Line 800 Pink Water Lagoon sub-sites.

Approxi mately 150 yd 3 of pesticides-contam nated soils were excavated in the spring of 1995
fromthe fornmer Pesticide D sposal Pit and di sposed of at an approved off-site waste di sposal
facility.

Expl osi ves-contam nated soils associated with over 50 abandoned wastewater sunps al so were
excavated in the spring of 1995. These contami nated soils were tenporarily stored in a |ined
stockpile near the Inert Landfill at the | AAAP, and were noved to the Soil Repository for
permanent di sposal in the spring of 1997.

An NTC renoval action to address an estinated 1,000 yd 3 of soils contaminated with VOCs from
various fuel and solvent sources at the fornmer Fire Training Pit is being planned by the Arny
for the 1997 construction season. The Arny has eval uated soil-vapor extraction and on-site

|l ow tenperature thermal desorption as possible renediation technologies to conplete this

cl eanup. An Action Menorandumto docunent the selected action will be published prior to
initiating clean up activities.

In the fall of 1996, the Arny began activities to construct a | ow perneability cover on the

17- acre Inert Landfill site. The cover will consist of a geonet drainage |ayer and a | ow
perneability geonenbrane with appropriate vegetative cover. The liners will prevent
infiltration of precipitation into the landfill material and the subsequent transport of
contam nants fromwastes to groundwater. Industrial and nunicipal -type wastes had been

di sposed in the Inert Landfill by the Arny prior to the advent of current-day waste

managenent regul ati ons. The migration of contam nants |eaching fromthese wastes to
groundoundwat er represents a continuous source of contamnants that will be mtigated by the
construction of the cover.

The Line 1 Inpoundnent and Line 800 Pink Water Lagoon sub-sites are considered to be the
greatest sources of explosive contamnation at the | AAAP. As a part of the NTC renoval
actions for the Line 1 Inpoundnent and the Line 800 Pink Water Lagoon, which are on-going at
the time of this ROD, soils have been sanpl ed, anal yzed, and segregated according to the risk
or contam nant |evel detected. Depending on the concentration of explosives in the excavated
soils, the soils have been placed in one of three areas: in the Soil Repository constructed

adj acent to the I1AAAP Inert Landfill, in the designated Corrective Action Managenent Unit
(CAMJ) al so constructed adjacent to the Inert Landfill; or beneath the cap at the Inert
Landfill as randomfill to achieve final grade. Contami nated soils at the Line 1 |Inpoundnent

and Line 800 Pink Water Lagoon were excavated and segregated in August 1997. Site restoration
activities are scheduled to be conplete by early 1998.

In addition to the areas di scussed above for which NTC renoval actions have been undert aken,
the Arny has identified 15 additional areas with soils containing chem cal constituents at



concentrations greater than cleanup goals for the site. The evaluation of potential renedia
alternatives and the identification of a preferred alternative to address these areas was the
subj ect of the Proposed Plan for InterimAction for the | AAAP soils QU A listing of the
areas proposed for cleanup within the scope of the soils QU interimrenedial action and their
respective contamnant types is presented in Table 1. Gher areas within the soils QU nay
ultimately require renedial actions to address soil contam nants. However, the nature of any
such activities is not currently well defined due to the absence of definitive data or a

t horough eval uation of risks that may be posed by contam nants that are present. The cl eanup
of any additional areas that nay be found to pose unacceptable risk and that are not
addressed in the soils QU InterimAction will be specified as part of the final soils QU ROD.

3.0 H ghlights of Comunity Participation

The RI/FS and Proposed Plan for the soils OJ were released to the public in Novenber 1996 and
May 1997, respectively. These docurments were nade available to the public in both the

adm nistrative record and the site information repositories. The notice of availability for
the Proposed Plan was published in the Burlington-Hawkeye on May 21, 1997. A public coment
period was held from May 22, 1997 to June 21, 1997. In addition, a public neeting was held on
June 5, 1997 at the Danville Community Center. At this neeting representatives fromthe Arny
and EPA were available to the public to discuss concerns, accept comments, and answer
questions regarding the preferred alternative presented in the Proposed Plan. There were no
witten or verbal comments regarding the Proposed Plan subnmitted to the Arny at this neeting
or during the comment period. The renmedy selected for the | AAAP is based on the infornation
contained in the Adm nistrative Record for the site, and on public coments.

The Administrative Record is available for review during nornal business hours at the | owa
Arny Ammunition Plant, Visitor Reception Area, Building 100-101; the Burlington Public
Library; and the Danville Gty Hall

4.0 Scope and Rol e of Operable Units

Due to the conplexity of the problens associated with the | AAAP, the site has been divided
into two QUs to facilitate project nanagerment. These are the:

. Soils QU, to address contam nation in the soils, and the

. G oundwater QU, to address contam nation of the groundwater aquifers,
contam nated surface water and sedinents, VOC contam nated nedia, and ecol ogi ca
risks

This InterimAction for the soils QU addresses the contam nated soils in 15 areas at the

| AAAP (see Table 1). These areas of the site pose the principal threat to human health and
the environnent due to risks frompossible ingestion or dernal contact with soils, and due to
potential contami nant |eaching fromsoil to groundwater. This InterimAction will address the
principal threat and reduce risks at the site while a final renedial action for the | AAAP
soils QU is being developed. The InterimAction will contain, in on-site landfill facilities.
soils contam nated at levels posing a potential health threat, or acting as a potenti al
source of continuing groundwater contam nation

Since this is an interimaction, several elenents of the final renedy have been deferred to
the final ROD for the soils QU Qher contamnated areas within the soils QU may ultinmately
require renedi al actions, however, conclusive sanpling data in these areas has not been
eval uated to date and therefore the nature of any potential renedial activities is not
currently well defined. The cleanup of any additional areas that may be found to pose
unacceptable risk that are not addressed in this InterimAction will be included as part of
the final soils QU ROD. O her elenments which will be addressed in the final soils QU RCD
woul d include |ong-termactions, such as institutional controls to restrict access and | and
usage at the Inert Landfill Area and to restrict renediated areas to comercial / industrial
land usage in the future, consistent with the cleanup goals. In addition, the final remedy
for the soils QUwll include a long-termnonitoring plan for the I AAAP Inert Landfill Area
to nonitor the performance and integrity of the Soil Repository and the Inert Landfill, and
will specify means by which the CAMU will be ultinmately cl osed



Contami nated groundwater is a principal threat at this site due to the potential for direct
ingestion of drinking water fromwells that contain contam nants above heal t h-based | evel s.
Addi ti onal data have been requested by the EPA to conplete the investigation of the
groundwater QU. It is anticipated that these data gaps will be filled during the 1997
sanpl i ng season to conplete the groundwater investigation. An FS, Proposed Plan, and RCOD for
the groundwater QU will be prepared and submtted for public review and comment. A Final ROD
will be issued for the site that enconpasses all contam nated areas of concern, including
those not addressed as a part of this soils QU interimrenedial action

5.0 Summary of Site Characteristics

The Rl perforned by the Arny from 1992 through 1995 focused primarily on identifying sources
of contam nation resulting fromprevious facility operations and waste handling practices
associated with the production of amunition, and on generally determ ning the extent of the
contam nation in surface and subsurface soils, surface water, sedinents, and groundwater.
Results of the soil investigation indicate that with the exceptions of the Line 1

I mpoundnent. Line 800 Pink Water Lagoon. Fire Training Pit. and Pesticide Pit areas,

contami nation at the site generally consists of explosives and | ead found in soils adjacent
to source areas at depths of up to approxinately three feet bel ow ground

G oundwat er has been found to exceed cleanup criteria at Lines 1, 2, 3, 3A and 6; the Line
800 Pink Water Lagoon; the Expl osives Denolition Area/ East Burn Pads, Firing Site, and I nert
Landfill; and the Fire Training Area. Surface water and sedi nent quality have been inpacted
by previous di scharges of expl osi ves-contam nated wastewater fromwashi ng down the amunition
load lines. It is suspected that the surface water and shall ow groundwater w thin the various
| AAAP wat er shed areas are hydraulically interconnected. The rel ationship between the surface
wat er, shall ow groundwater, and chem cal constituents in base-w de sedi nents is being
investigated as a part of a Suppl enental Hydrogeol ogi c Study during the 1997 sanpling season

As di scussed previously, 15 areas have been identified with soils containing chem ca
constituents at concentrations that exceed the cleanup goals for the site. Wthin these 15
areas, there are nunerous sub-areas that are represented by as few as one surface or
subsurface soil sanple result that exceeds the cleanup goals for the site. The extent of
contami nation has not been typically defined in these isolated areas of contam nation
Therefore, the Arny has calcul ated estinated volunes of contam nated soil that nay need to
be renoved based on the physical setting (e.g., boundaries forned by buildings and ot her

adj acent structures) and know edge of the site gained during previous renoval actions. Such
as the Expl osives- Contaminated Sunps renoval action conducted in 1995. The extent of soi
contamination will be further defined during the design phase for the interi mrenedia
actions.

Table 1 provides a listing of the contam nant types and the estinmated vol unes of soils to be
removed fromthe interimrenedial action sites. A detailed description of the nature and
extent of contamination at these sites is included in the Revised Draft-Final R Report and
in appendices B and E of the Soils QU FFS for the | AAAP. A brief summary of the | ocations,
types, and levels of contam nation is presented bel ow

Line 1. At Line 1, there are 25 separate areas fromwhich contam nated soils will be
renmoved. Soils to be renoved are adjacent to expl osives production buildings, a vacuum
punp house, and a cooling tower. Contam nants include explosives, netals, and

sem -vol atil e organi ¢ conpounds (SVOC). The radi onuclides actinium 228 and bi snuth 214
were detected in soils along the north side of Building 1-155-1 (a cooling tower) at
concentrations that exceed site cleanup criteria. Bisnuth 214 was detected in soils at
the southeast corner of Building 1-70-1 (a filter building). The bulk of the

contam nated soil volume at Line 1 is due to explosives and |l ead. Total |evels of roya
dernolition explosive (RDX) and TNT are near 1000 parts per mllion (ppm, and range as
hi gh as 9000 ppm Lead |evels generally range from 2000 ppm to 5000 ppm

Line 2. At Line 2, there are 18 areas adjacent to expl osives production buildings,
assenbly areas, and shi pping areas that require renediation. Contam nants include
expl osives, at levels totaling 500 - 1000 ppm wth percentage |evels in and around
sunp locations, and | ead ranging from 1500 - 2000 ppm



Line 3. At Line 3, there are 22 areas of contam nation. These areas are |ocated near a
sol vent storage building, the explosives production buildings, punp houses, and a
filter house. Contam nants include expl osives, netals, and SVOCs. Bisnuth 214 was
detected in one sanple collected south of the x-ray bay at Building 3-10. Expl osives
and | ead are the predom nant contam nants. Explosives |evels total 500 - 1000 ppmin
sone areas, ranging as high as percentage levels in and around sunp | ocations. Lead
contam nation is as high as 6000 ppm

Line 3-A At Line 3A there are eight areas of contam nation |ocated adjacent to
expl osi ves production buildings and a punp house. Contam nants detected at
concentrations that exceed cleanup criteria include explosives and | ead. Expl osives
generally are found at 200 - 500 ppmin contam nated areas of Line 3A

Lines 4A/4B. At Line 4A, one sanple obtained froma drai nageway south of Buil ding
4A-07, down gradient froma sunp, contained lead at a concentration of 1160 ppm which
exceeds cleanup criteria. None of the sanples analyzed for netals at Line 4B contained
concentrations exceeding cleanup criteria for the site

Lines 5A/5B. At Lines, 5A and 5B, 10 areas of concern were identified. These areas are
|l ocated adjacent to the tetryl screening and blending facility, the tetryl pelleting
operations, the explosives assenbly area, and punp house areas. Contam nants that
exceed cleanup criteria include explosives at percentage levels in sunp |ocations, |ead
at 1100 ppm and arsenic.

Line 6. None of the soil sanples collected adjacent to the Building 6-19 sunp contai ned
expl osives at |evels exceeding cleanup criteria for the site. Lead ranging from 3000 -
8000 ppm and antinmony were detected at concentrations exceeding cleanup criteria in
sanpl es obtained fromsoils adjacent to the Building 6-96 sunp.

Line 8. At Line 8, lead was detected at concentrations rangi ng from 1000 - 2000 ppm
adj acent to Foundation X and at the southwest corner of Building 8-81-4 (an anmmoni um
nitrate kettle house).

Line 9. At Line 9, berylliumwas detected fromthe excavation area of a forner sunmp at
| evel s exceeding RGs. Lead at 1270 ppm was detected adjacent to Building 9-58, a mxing
bui | di ng.

Line 800. There are four areas of contam nation at Line 800 that exceed cl eanup
criteria. These areas include the settling ponds associated with the Line 800 Pink
Wat er Lagoon (expl osives), the northwest corner of Building 800-04 (explosives), an
area adjacent to the east end of Building 800-04 (lead), and an area al ong the west
side of Building 800-191 (lead). Explosives are found in the range of 1500 - 2000 ppm
Lead was detected at 1800 ppm

Expl osi ves Denolition Area/ East Burn Pads. At the Expl osives Denolition Area and East
Burn Pads, explosives were detected in sedi nent sanples coll ected from drai nageways on
the east and west sides of the burn pads. Explosives also were detected in soils at 16
| ocations associated with the burn pads. Explosives |evels range from 1500 - 2000 ppm
to percentage levels in sonme pad | ocations. Based on practices at the site and the
contami nant |evels found, the possibility exists that solid phase expl osives are
present at the Burn Pads.

Denolition Area/ Deactivation Furnace. Lead was detected at 6400 ppmat a |ocation
al ong the southeast corner of the deactivation furnace

Burn Cages/Wst Burn Pads Area. Low | evel s of explosives (less than 10 ppm) and | ead at
2000 - 5000 ppmwere detected at concentrations that exceed cleanup criteria in the Ash
Di sposal Landfill, the west burn pads, and west burn pads landfill, and al ong the

sout heast corner of Building BG 13 near a truck | oadi ng dock

North Burn Pads. Lead, arsenic, and antinony were detected at concentrations that
exceed cleanup criteria for the site adjacent to Pad 1-N. Lead was detected at 12000

ppm



Roundhouse Transforner Storage Area. Pol ychlorinated bi phenyl (PCB) 1260 was detected
at 20 ppm exceeding cleanup criteria for the site at two locations in the northeast
corner of the forner pad |ocation

6.0 Summary of Site Risks

A baseline risk assessnment (BLRA) to assess the potential effects of contami nation resulting
from past operations at the | AAAP on hunan health and the environment was prepared by the
Arny, and is included in the Revised Draft-Final RI Report. The BLRA was conducted in
accordance with appropriate EPA gui dance

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by

i npl enenting the response action selected in this ROD, may present an inmmnent and
substantial endangernment to public health, welfare, or the environnent.

6.1 Human Heal th R sks

Wthin the BLRA for the | AAAP, the reasonabl e maxi num exposure (RVE) to chem cal constituents
at the site was evaluated. The following is a summary of the four steps used to assess the

site-related human health ri sks.

6.1.1 Contami nant ldentification

Contami nants of concern (COC) that are in surface and subsurface soils, groundwater, surface
wat er, and sedi nents were selected as part of the BLRA, using data previously collected at
the site. Initially, any chem cal constituent detected in a nediumwas considered a potentia
COC. Eighty-eight potential COC were identified. Chemcal constituents were elimnated from
consideration in the BLRA if they were detected infrequently or if they are essentia
nutrients and are nontoxic at the levels encountered at the | AAAP. Seventy-seven COC were
ultimately selected. Appendix 1 in Volune 11 (Ri sk Assessnent) of the 1996 Revi sed
Draft-Final R Report for the | AAAP presents the COC in each nedi umof concern, and the
concentrations of the COC on which the risk assessment was based

6.1.2 Exposure Assessnent

Based on a review of site conditions, including current and anticipated future |Iand use
contam nant distribution, and human activity patterns, the popul ations nost likely to be
exposed to chenmical constituents at the | AAAP are on-site workers, off-post residents (both
adults and children), and on-site visitors. The foll owi ng exposure pathways were judged to be
the nost inportant:

. I ngestion of contam nated groundwater, soils, surface water, and sedinents,
. Dernmal contact with groundwater, soils, surface water, and sedi nents, and
. I nhal ati on exposure to VOCs rel eased from groundwater to indoor air.

As an addendumto the BLRA, exposure scenari os were eval uated to address future |and use
conditions at the site. Reasonably anticipated future land use at the | AAAP is expected to be
of the commercial/industrial type. Risks associated with future land use are simlar in
nature but greater in magnitude than risks associated with current use. The |eaching of
contam nants to shall ow groundwat er and human consunption of the contam nated groundwater by
workers in a conmercial/industrial future |and use scenario represents the greatest potentia
human health risk associated with the site.

Exposure points were sel ected based on assuned activity patterns of potentially exposed
popul ati ons at each area of the | AAAP. Cal cul ati ons of exposure point concentrati on (EPQ
were based on the 95 percent upper confidence linmt (UCL) of the arithnetic nean
concentrations of chemcals in each nmedium assumng that each data set is |log-nornally
distributed. It was further assumed that EPCs woul d renain constant over the next 30 years.
Data associated with duplicate sanples were averaged. Further adjustnments to data sets were
made for non-detects. Detection limts (DL), anal ogous to EPA sanple quantitation limts,
were used to evaluate non-detects. If a chem cal was detected at |east once in a nediumat an



exposure point, the chenmical was assunmed to be present in that nedium and the UCL of the
arithnetic nmean was cal cul ated using one-half the DL for nondetects. If the cal cul ated
arithnetic nean exceeded t he nmaxi num detected val ue, the nmaxi num detected val ue was used as
the EPC. If a chem cal was never detected in a nedium it was assuned to be absent, and the
EPC was assuned to be zero.

The followi ng briefly describes the derivations of the EPCs for the various nedia. EPCs for
contami nated soils were derived fromanal ytical data for surface soil sanples only, to a
depth of 0.5 foot. It was assuned that exposure at each area is equally likely at any part of
the site, and that the entire site is as contam nated as the areas sanpl ed. Exposure points
sel ected for surface water exposure were Mathes Lake and the Pink Water Lagoon. Al surface
wat er sanpl es associated with Mathes Lake were included in the cal culation of EPCs for Mathes
Lake surface water. EPCs for the Pink Water Lagoon surface water were derived fromthe

maxi mum pl ausi bl e exposure scenari o presented in the endangernent assessment prepared by the
Arny In 1989. Sedinent sanples collected fromnear shore in Mathes Lake were used to

cal cul ate sedinent EPCs for Mathes Lake sedinent. Each groundwater EPC is based on anal ytical
data froma single off-site groundwater well currently used as a source of donestic water

The EPC for indoor air was derived froman assuned air to water concentration ratio of 0.5
for VOCs in off-site domestic wells (the only VOC detected in off-site wells is chloroforn).

Derivation of human intake factor (H F) included the follow ng exposure variabl es: contact
rate, body wei ght, exposure frequency, exposure duration, and averaging tinme. H Fs were
calcul ated to account for RVEs for each pathway. Average daily intakes were then cal cul ated
using H Fs and EPCs. Adjustnents were nade for radionuclides, whereby H Fs did not include
body wei ght or averaging tine vari abl es.

6.1.3 Toxicity Assessnent

Cancer potency factors (CPF) or slope factors have been devel oped by EPA' s Carci nogenic
Assessment Group for estimating excess lifetime cancer risks associated with exposure to
potentially carcinogenic chemcals. CSFs, which are expressed in units of (mlligrans per
kil ograns-day [ng/kg-day]) -1 are nmultiplied by the estimated intake of a potenti al

carci nogen, in ng/kg-day, to provide an upper-bound estimate of the excess lifetine cancer
ri sk associ ated with exposure at that intake | evel. The term "upper bound" reflects the
conservative estimate of the risks calculated fromthe CPFs. Use of this approach nakes
underestimati on of the actual cancer risk highly unlikely. Cancer slope factors are derived
fromthe results of human epi dem ol ogi cal studies or chronic animal bioassays to which

ani mal -t o- human extrapol ati on and uncertainty factors have been applied

For those chem cals for which slope factors have not been devel oped (specifically, sone

pol ynucl ear aronmatic hydrocarbons [PAH ), each chem cal was eval uated by assigning a relative
potency factor based on structure-activity relationship studies. Al radionuclides were

eval uated as known hurman carci nogens. The CPFs for COCs at the | AAAP that are carcinogens are
presented in Table 4-3 of the 1996 Revised Draft-Final R Report for this site

EPA has devel oped reference doses (RfD) for indicating the potential for adverse health
effects

from exposure to chem cal s exhibiting noncarcinogenic effects. RfDs, which are expressed in
units of ng/kg-day are estimates of lifetinme daily exposure |levels for humans, including
sensitive individuals. Estinmated intakes of chemcals fromenvironnental nedia (e.g., the
anmount of a chenical ingested from contam nated drinking water) can be conpared to the RfD.
Ref erence doses are derived from human epi dem ol ogi cal studies or ani mal studies to which
uncertainty factors have been applied (e.g., to account for the use of animal data to predict
effects on humans). These uncertainty factors help ensure that the RfDs will not
underestimate the potential for adverse noncarcinogenic effects to occur.

Rf D val ues for the BLRA for the | AAAP were derived from published oral and inhalation RFD
values. RfDs for sone PAHs were extrapol ated fromval ues available for structurally simlar
PAHs. The RfDs for COCs at the | AAAP that have noncarci nogenic effects are presented in
Tables 4-1 and 4-2 of the 1996 Revised Draft-Final R Report for this site.

Dermal exposure toxicity values were cal cul ated based on absorbed doses, rather than exposure
doses. Dernal toxicity values were approxi mated by extrapolating fromoral toxicity val ues



(i.e.. multiplying oral RfD values by an oral absorption fraction, or dividing oral slope
factors by an oral absorption fraction). Absorption fractions are chem cal -specific, and were
derived from published toxicol ogical studies, with the assunption that equally absorbed doses
are equitoxic. The absorption fraction for organic COCs and arsenic was assunmed to be 1.0.
Absorption fractions associated with netals are chemi cal -specific, and range from0.001 to
0.6 for COCs at the | AAAP

There are six chemcals for which no toxicity values exist. Lead was eval uated using EPA s
"PRG Screen" nodel for non-resident adults. The other five chenicals (alum num cobalt,
di benzofuran, iron, and sulfate) were not eval uated.

6.1.4 Ri sk Characterization

Excess lifetinme cancer risks are determned by nultiplying the intake level with the cancer
potency factor. These risks are probabilities that are generally expressed in scientific
notation (such as 1x10 -6). An excess lifetine cancer risk of 1x10 -6 indicates that, as an
upper bound, an individual has a one in a mllion chance of devel opi ng cancer as a result of
site-rel ated exposure to a carcinogen over a 70-year lifetinme under the specific exposure
conditions at a Estinmated cancer risks fromexposure to the chenical constituents present at
the site for current off-post residents using groundwater fromsupply wells for househol d
purposes range fromlx10 -5 to 5x10 -5. Expl osives have been detected in of f-post supply
well's at |evel s exceeding EPA HALs. Cancer risks for workers at various | AAAP areas range
from7x10 -8 to 3x10 -4 and for | AAAP visitors risks range from10 -8 to 4x10 -7. These risks
are attributable to incidental ingestion of contam nated soils

Eval uati on of noncarcinogenic risk is acconplished by conparing a calculated intake with an
acceptabl e intake for each chem cal constituent and for each pathway that contributes to a
popul ation's exposure. The ratio of the calculated intake to the acceptable intake is the
hazard index (H). An H val ue exceeding one indicates a potential for harnfu
noncar ci nogeni ¢ effects. No H val ues were greater than one for any current off-post
residential or on-site visitor population evaluated at the | AAAP, indicating that exposures
of these popul ations to chem cal constituents do not appear to be significant. For workers,
the H values range as high as 30. These non-carcinogenic risks are also attributable to
incidental ingestion of contam nated soils. Chemicals that contribute to these H's in excess
of one include 2,4,6-TNT and RDX. On this basis, exposed site workers may be at risk fromthe
noncar ci nogeni ¢ effects of these chem cal constituents

Assunptions and factors used in the BLRA for the | AAAP nay have resulted in uncertainties
that may lead to either an overestimate or an underestimate of risk. Uncertainties in the
BLRA are associated with the following prinmary factors: selection of COCs, data quality,

cal cul ation of EPCs, nonquantification of sone exposure pathways, determ nation of exposure
level s, uncertainties in nodeling, determ nation of transport pathways, evaluation of

bi cavailability, and toxicity val ues.

6.2 Envi ronnental Ri sks

An ecol ogical risk assessnent al so was conducted for the | AAAP (see Vol une 11 of the 1996
Revised Draft-Final R Report). In this ecological risk assessnent, a qualitative eval uation
of contam nant release, nmigration, and fate was conducted using the contam nant of potentia
ecol ogi cal concern (COPEC) that were identified for the site. Possible exposure pathways and
receptors were eval uated, as well as known ecol ogical effects of the COPECs. A qualitative
determ nati on of the ecol ogi cal popul ations nost at risk was devel oped and endpoi nts were
recommended for further study. Endangered or threatened species and associ ated habitats known
or suspected to be present at the site also were eval uat ed.

Potentially exposed popul ations at the | AAAP include plants growing in contam nated soils;
soil invertebrates; wildlife (anphibians. reptiles, nmammals and birds), aquatic invertebrates
and plants; and fish. H storical, biological studies and the | AAAP nanagenent plans indicate
a wde array of stresses are inportant at this site. These incl ude:

. Facility nmanagement practices (pest control, weed control, habitat nani pul ation
controll ed burning, etc.) and nechani cal disturbance associated with nornal
oper ati ons.



. Erosion and siltation

. Sewage treatnment plant discharges fromoff-site locations to streans draining the
site.

. Nutrient and pesticide |oading to streans, and

. Ther mal di schar ges.

The ecol ogi cal risk assessnent concludes that the potential exists for toxic effects in
terrestrial plants, invertebrates, wildlife, and aquatic benthic organi sns. Because these
concl usi ons were derived based on screening eval uati ons using known | evel s of chem ca
constituents at the site, the ecological risk assessnent suggested that further quantitative
toxicity testing and tissue sanple collection be conducted in the event that additiona
information is needed to support renedi ati on decisions. Further evaluation of the potential
ecol ogical risks associated with the | AAAP will be conducted as part of the additiona
investigations associated with the groundwater QU. Any unacceptabl e ecol ogi cal risks
identified will be addressed, as appropriate, in the groundwater QOU.

7.0 Description of Aternatives

The following is a sunmary of the remedial alternatives proposed in the FFS for renedi ati on
of soils QU at the | AAAP.

7.1 Alternative 1

This alternative invol ves excavation, on-site thernal treatnent,
solidification/stabilization, on-site disposal of ash fromthe incineration process, and
on-site disposal of soils treated by solidification/stabilization. Rotary kiln incineration
has been successfully denonstrated for treatnent of expl osives-contam nated soils. Based on
the volune of soils to be treated, it is anticipated that a transportable on-site incinerator
woul d be nore cost effective than a fixed unit that would remain at the | AAAP. The

i mpl enentation of incineration renedies has proven problematic at nmany Superfund sites.
Process prove-in, including a trial burn, is typically required prior to beginning the
incineration of contam nated soils. Additionally, incineration typically is not well accepted
by the public, requiring close coordination and explanation to gain a |level of trust and
credibility. It is estimated that Alternative 1 would require 18 - 24 nonths to inplenent at
| AAAP.

The prinmary conponents of this alternative are

1. Excavation of all targeted areas, which include approximately 42,742 yd 3 of
soils containing an estinated 168,471 kg of contam nants.

2. Verification sanpling to ensure that all soils contam nated above renedi ati on
goals (RG are excavated. RGs are identified in Section 9. 2.

3. Backfilling and restorati on of excavated areas with clean soils, froma borrow
source on site

4. Segregation of excavated soils into three groups, depending on the type of
contami nants present (see Table 1):

A. Metal s and Radi onuclides (4,992 yd 3),
B. Expl osives, SVQCs, Expl osives/ SVQCs, and PCBs (33,737 yd 3), and
C. Metals/ Explosives (4,013 yd 3).

5. Solidification/stabilization of Goup A soils. This process would i mobilize both
nmetal s and radi onuclides within the soil natrix.



6. Incineration of Goup B soils. This process would effectively treat all the
conmpounds in this group to a destruction renoval efficiency of over 99.99
percent.

7. Incineration of Goup Csoils to treat the explosives, followed by
solidification/stabilization to immbilize the netals

8. Per manent disposal in the Soil Repository of all treated soils and ash

7.1.1 Technology Description

The two nmain technol ogies used with this alternative are incineration and
solidification/stabilization. Incineration is a thermal treatnent nmethod i n which organic
conpounds are oxidi zed at el evated tenperatures (conbusted) for the purpose of their
deconposition into basic products of conbustion such as carbon dioxi de, water vapor, and (in
sone cases) inorganic gases. In nost incinerator applications, an auxiliary heat source such
as fossil fuel-fired burners is used to achieve the tenperature necessary to evaporate water
fromthe feed material and conbust the organi ¢ conpounds.

Rotary kiln incineration is the nost common nmethod used in incineration of contam nated
soils. The kiln consists of a horizontal rotating cylinder lined with firebrick insulation
The kiln is tilted slightly fromthe horizontal to induce a "downhill" tunbling notion of the
feed nmaterial. Seals at the feed and discharge ends of the kiln allow the introduction of
feed nmaterial and conbustion air, nmounting of auxiliary burners, and di scharge of ash and

of f-gases through fixed equi pnment. Conbustion air for both the auxiliary burners and organic
conmpound conbustion is provided through dedicated forced draft bl ower systens.

O f-gases pass through an air pollution control systemthat may consi st of a secondary
conbustion chanber (afterburner) where organic conpounds remaining in the kiln off-gases are
burned, a cycl one and/ or baghouse for particulate renoval, and a wet scrubber for further
particul ate renoval, chem cal scrubbing of inorganic conpounds, and cooling of the off-gases
prior to their discharge into the atnosphere. The entire systemis maintained under a slight
negative pressure gradient by nmeans of an inducted draft bl ower.

The three critical paraneters for successful incineration are residence tinme of the feed
material at an el evated tenperature, chanber tenperature, and air turbulence within the
chanber. The organi ¢ conpounds nust be exposed to the el evated tenperature of the
incineration chanber for sufficient time to allow their conplete thernal deconposition. The
chanber must be naintained at a mnimumtenperature consistent with the concentration and
conposition of organic conpounds in the feed naterial in order to allow the thernal
deconposition to be driven to conpletion. Typically, incinerator chanber tenperature
setpoints are in the 14005 Fahrenheit (F) - 18005 F range, with secondary chanber setpoints
of 18505 F - 23005 F. Because incineration is an oxidation process, sufficient conbustion air
and turbul ence nust be provided to ensure that all organi c conmpounds present are exposed to
an oxi di zi ng atnosphere. This usually requires the addition of excess air over and above the
"stoichionmetric" air required to conbust the conpounds at 100 percent efficiency. Atria
burn usually is performed in order to determ ne operational paraneters that will ensure that
the incinerator effluent are within acceptable lints

Solidification/stabilization is a technol ogy designed to i nmobilize organic and inorganic
contam nants, thereby reducing the nobility and | eaching potential of these constituents in
contam nated soils, sludges, and ash. It can be said that, in general, solidification refers
to the physical consolidation of contaminated nmaterials into a hard, rock-1ike nateri al
Stabilization refers to the chemcal inmobilization of hazardous contam nants. The Toxicity
Characteristic Leaching Procedure (TCLP) test is often used to analyze the resulting m xture
and to evaluate if the imobilization process acconplished the desired results

Solidification/stabilization, is generally perfornmed by m xing contam nated materials with
one or nore reagents to acconplish the desired i mobilizati on. Exanpl es of these reagents
include Portland cenent, kiln dust, fly ash, and specific and proprietary reagents on
occasion. The appropriate reagents and proportions, as well as appropriate mxture contents,
are generally determned by performing treatability studies.



Solidification/stabilization can be acconplished in-situ or ex-situ. The nmin advantage of
ex-situ solidification/stabilization is that the m xing process and, therefore, the final
characteristics of the structure, is much better controlled than if the mixing takes place
in-situ. Alternative 1 will utilize ex-situ solidification/stabilization.

7.2 Alternative 2

This alternative is simlar to Alternative 1, except that biorenediation is used for treating
expl osi ves and SVOCs instead of incineration. Biorenediation is not considered to be an
effective technology to treat PCBs. A pilot study would be required to inplenent

bi orenedi ation at the | AAAP. An estinmated 18 - 24 nonths woul d be required to inplenent this
alternative. Specific processes are the foll owi ng:

1. Excavation of all targeted areas, which include approximately 42.742 yd 3 of
soils
containing 168.471 kg of contam nants.

2. Verification sanpling to ensure that all soils contam nated above RGs are
excavat ed.
3. Backfilling and restorati on of excavated areas with clean soils, froma borrow

source on site.

4. Segregation of soils into four groups, depending on the type of contam nants
present (see Table 1):

A Metal s and Radi onuclides (4.992 yd 3),
B. Expl osi ves, SVOCs, and Expl osi ves/ SVQCs (33.138 yd 3),
C Met al s/ Expl osi ves (4,013 yd 3). and
D. PCBs (599 yd 3).
5. Solidification/stabilization of Goup A soils. This process would i mobilize both

netal s and radionuclides within the soil matrix.

6. Bi or erredi ati on, specifically conposting, of Goup B soils. This process would
effectively treat all the organic conpounds in this group.

7. Conposting foll owed by solidification/stabilization of Goup C soils.

8. Per manent disposal in the Soil Repository of treated soils from Goups A B, and
C.

9. Per manent disposal in the Soil Repository of Goup D soils, wthout treatnent.

This presunes the soils are contamnated with PCBs at |evels less than 50 ppm

whi ch appears |ikely based on avail able data. Should bulk soil contaminant |evels
exceedi ng 50 ppm PCBs be detected, disposal requirenents of 40 CFR 761.60 will be
further eval uated.

7.2.1 Technology Description

The nmaj or technol ogies used in this alternative are conposting and solidification/
stabilization. The latter technol ogy was described during discussion of Alternative 1.
Conposting is a technol ogy that produces a final product in which explosives are bound to the
soil matrix.

The Arny Environnental Center has conducted several pilot-scale conmposting studies to

eval uate this technol ogy for expl osives-contam nated soils and sedi nents. Three nethods of
conposting (static pile, nechanical agitated vessel, and wi ndrow) have been studied, with the
wi ndrow net hod proving to be the nost effective and cost efficient. The studies conducted for
wi ndrow conposting found the optimumrate of soil loading to be 30 percent using locally



avai | abl e anendnents. Wndrows were turned daily using a commercially avail abl e wi ndrow
turning nmachine. The duration of biological activity required to reduce the nobility and
toxicity of the mxture to acceptable |evels was approxi mately 30 days.

The U.S. Arny at the Unatilla Arny Deport Activity in Hermston, Oregon inplenented a
full-scale remedial action, where conposting was successfully utilized to treat over 14,000
tons of expl osives-contam nated soils. Based on results fromthe Uratilla Arnmy Deport
Activity renedial action, it is unlikely that conposting will be able to achi eve RDX
concentrations bel ow the | eaching renedi ati on goal of one ppm established for the | AAAP.
Theref ore, managenent of conposting treatnent residuals is likely to be needed. A pilot study
woul d be required at 1AAAP in order to define critical paraneters required to inplenent
full-scal e conposting operations.

Facilities to be used at the I AAAP could include an asphalt pad and a tenporary structure to
protect the windrows fromprecipitation and tenperature fluctuations. Conventional equi pnent
(front end | oader, dunp trucks) and the comercially avail abl e wi ndrow turni ng machi ne woul d
be used in the conposting process.

7.3 Alternative 3

This alternative involves excavation of all contam nated soils, segregation of soils based on
risk | evel s and contam nant type, nanagenent of those soils in the existing | AAAP landfills,
including the CAMJ, the Soil Repository, and the Inert Landfill, and solidification/
stabilization of soils that fail |and disposal restriction (LDR) criteria. An estimated 6-9
nmonths would be required to inplenent this alternative subject to access constraints

associ ated with | AAAP producti on schedul es. Additional response actions would he required
beyond those specified in Alternative 3 to provide treatnent of the soils stored in the CAMJ
This soil treatment would require additional tinme for inplenentation, perhaps to include
pilot studies, and woul d entail additional costs of $1,000,000 to $1, 500, 000. Specific
processes are as foll ows:

1. Excavation of all targeted areas, which include approximately 42.742 yd 3 of
soils containing 168,471 kg of contam nants.

2. Verification sanpling to ensure that all soils contam nated above RGs are
excavat ed.
3. Backfilling and restorati on of excavated areas with clean soils, froma borrow

source on site.

4. Segregation of soils into the followi ng groups, based on the risk level and the
type of contami nants present:

A H ghly contam nated soils with risk levels greater than 10 -5 and that pass
LDR criteria.
B. Moderately contam nated soils with risk levels between 10 -5 and 10 -6, and

that pass LDR criteria.
C Lightly contam nated soils with risk |evels below 10 -6, with contam nant
concentrations above Summers' nodel RGs (described in Section 9.0 of this
ROD), and that pass LDR criteria.

D. Soils that fail LDR or Toxic Substance Control Act (TSCA) criteria for
constituents other than netals.

E. Soils that fail LDR criteria for netals.

F. Soils that pass LDR criteria for |ead, but have | ead concentrations
exceedi ng 1, 000 ppm

5. Tenporary storage in the CAMJ of G oups A and D soils to await appropriate
treatnent or disposition.



6. Per manent disposal in the Soil Repository of Group B soils without treatnent.

7. Per manent disposal in the Soil Repository or the Inert Landfill of Goups Cand F
soils, as needed to achieve final grade for each of these landfills.

8. Solidification/stabilization of Goup E soils and pernanent di sposal of the
treated soils in the Soil Repository.

7.3.1 Technology Description

The CAMJ has been constructed to neet RCRA Subtitle C requirenents for hazardous waste
landfills. The bottomliner systemof the CAMJ consists of a | owperneability geosynthetic
clay liner (GCL), two 60 m| high-density polyethylene (HDPE) |iners, a geonet |eachate
collection laver, and a | eachate collection sunp. The CAMJU will be covered to prevent
exposure of contamnants to the elenents and to minimze the infiltration of precipitation.
The cover will consist of a 40 nm| HDPE geonenbrane, a geonet collection |layer, and a
separation/filtration geotextile. The cover also will be secured with 18 inches of clean,
graded soil, six inches of topsoil, and a stone protection toe-drain. The treatnment nethod
for contam nated soils tenporarily stockpiled in the CAMJU will be specified in the final
soils QU ROD.

The Soil Repository has been constructed to meet RCRA Subtitle C requirements for hazardous
waste landfills. The bottomliner systemincludes a |l owperneability GCL and two 60 mi| HDPE
liners to elimnate the potential migration of contam nants to underlying soils and

groundwat er. The bottom|liner also includes a geoconposite drainage |ayer for |eak detection
and additional drainage and | eachate collection features. The Soil Repository will be covered
by an extension of the cover to be placed on the Inert Landfill after the trench has been
filled, but will include an underlying GCL to further inprove perfornance.

The Arny began activities to construct a | ow perneability cover on the 17-acre Inert Landfill
site in the fall of 1996. The cover will include a geonet drainage |ayer and a 40 m| HDPE
liner. The cover systemwill prevent infiltration of precipitation into the landfill naterial
and the subsequent transport of contam nants fromwastes to groundwater.

8.0 Sunmmary of Conparative Analysis of Alternatives

This section evaluates the perfornmance of the three alternatives relative to the nine
criteria established in the NCP. The purpose of this analysis is to identify the relative
advant ages and di sadvant ages of each alternative.

The first step of this, analysis is to ensure that the alternative satisfies the threshold
criteria established in the NCP. The two threshold criteria are: 1) overall protection of
public health and the environnment, and 2) conpliance with applicable or relevant and
appropriate requirenents (ARAR). In general, alternatives that do not satisfy these two
criteria are rejected and not eval uated further. However, conpliance with ARARs may be
"wai ved" if site-specific circumstances warrant such a waiver as described in Section
300.430(f) (1) (ii)(C of the NCP.

The second step is to conpare the alternative against a set of balancing criteria. The NCP
establ i shes the followi ng five balancing criteria:

1) long-termeffectiveness and pernmanence

2) reduction in toxicity, nobility, or volune achi eved through treatnment
3) inplenentability

4) short-termeffectiveness

5) cost

The third and final step of the analysis is to evaluate the alternative on the basis of the
NCP nodifying criteria. The two nodifying criteria are: state and community acceptance. These
final two criteria cannot be evaluated fully until the state and public have commented on the
alternatives and their comments have been anal yzed.



8.1 Overal|l Protection of Human Health and the Environnent

Al of the alternatives evaluated would satisfy the threshold criterion of protecting hunan
health and the environnment. Each alternative would utilize the sane renmedi ation goals to
achi eve the renedial action objectives, and woul d thereby achi eve the sane | evel of
protectiveness. Alternatives 1 and 2 would utilize treatnent to attain the cleanup

obj ectives, while Alternative 3 would enploy a conbi nation of contai nment and treatnent to
achi eve these objectives. For Alternative 3, a snaller volune of contam nated soils woul d be
treated relative to Alternatives 1 and 2. This treatnent would not be acconplished as a part
of this action, but would be specified as a part of the final soils QU ROD.

8.2 Conpl i ance with Applicable or Rel evant and Appropriate Requirenents

Al of the alternatives considered would conply with the respective ARARs of federal and
State of lowa environnmental |aws. These ARARs, and a summary indicating how the alternatives
attain conpliance with identified ARARs are presented in Appendix A of the | AAAP FFS for the
soils QU. Alternative 3 conplies with RCRA LDRs by utilizing a CAMJ for tenporary nmanagenent
of the nost highly contami nated soils excavated fromthe 15 renedi ati on areas. Treatnent of
these highly contam nated soils will ultinately be required to satisfy LDRs.

In addition, EPA has eval uated whether contam nated soils at the sub-sites addressed in this
InterimROD contain hazardous waste. This deternines whether the RCRA LDRs (40 CFR part 268)
woul d be applicable to the nanagenent of the contam nated soil

EPA' s "contai ned-in" policy regardi ng the nanagenent of environnental nedia, such as soil

whi ch has been contam nated wi th RCRA hazardous waste addresses this issue. The soil itself
is not considered hazardous but is nanaged as hazardous waste under RCRA Subtitle C
regul ati ons because it contai ns hazardous waste. At sone point, soil that has been

contam nated wi th hazardous waste is no | onger considered to contain hazardous waste. Upon
this determination, the soil no |longer needs to be nanaged as RCRA regul ated waste. The poi nt
at which this occurs or nay be determ ned i s dependent on whether the hazardous waste

contami nating the soil is a characteristic hazardous waste or a |listed hazardous waste

Soil, which is contam nated with characteristic hazardous waste, is regul ated under RCRA
Subtitle Conly if the contam nated soil exhibits a hazardous waste characteristic, such as
"toxicity" for exanple. For such potentially "toxic" characteristic wastes, this neans that
the waste contaminated soil is not regul ated as RCRA hazardous waste unless TCLP anal ysi s
shows the toxic characteristic contam nant concentration neets or exceeds the defining | eve
set out in 40 CFR °261.24. Contam nated soil ceases to be regul ated as RCRA hazardous waste
when the concentration is reduced bel ow the defining regulatory |l evel and therefore ceases to
exhibit a characteristic. However, after Chemi cal Waste Managenent v. EPA. 976 F.2d 2 (D.C
Cr. 1992), cert. denied 113 U S. 1961 (1993), a nore conservative approach is to address not
only the hazardous waste characteristic, but also any underlying hazardous constituents.
Characteristic wastes may contain treatable | evels of other hazardous constituents. Before

| and di sposal, the underlying hazardous constituents in hazardous waste nust be treated to
appropriate standards (TC Rul e Preanble, 59 Fed. Reg. p. 47982. Septenber 19, 1994).

Soil, which is contamnated with |isted hazardous waste, nmust be nanaged as RCRA regul at ed
hazardous waste "as long as the material contains the |listed hazardous waste. " This
determination is outlined in the "Contained-in Interpretati on" (OSW Menorandum dat ed Novenber
13, 1986), cited in Superfund LDR Quide # 5, Directive 9347.3-05FS. July 1989. Under the EPA
"contained-in policy"

"The EPA or an authorized state has the discretion to determ ne contam nant-specific
heal t h- based | evel s, such that if the concentrations of the hazardous waste constituents were
bel ow t hose | evel s, the nedia would no | onger be considered to contain the waste. The
heal t h-based | evel s used in naki ng contained-in determ nations are nade on a site-specific
basis (Letter from M chael Shapiro, Director, Ofice of Solid Waste, EPA, to T. L. Nebrich
CSVER 9441.1994(04), March 22, 1994). "

This is sonetines called a "contained-out" determ nation. EPA has usually specified
conservative, risk-based "contained-out" |evels using standard conservative exposure
assunptions (usually based on unrestricted access) or site specific risk assessnents (See



Menmor andum from Syl via K Lowance to Jeff Zelikson, EPA Region I X January 24, 1989).

Soils at the | AAAP LAP facilities. including Lines 1, 2, 3, 3A, 5A 5B, and 800 may have been
contam nated by the discharge of pink/red water from TNT operations. As defined at 40 CFR °
261.32. pink/red water from TNT operations is included in the RCRA List of Hazardous Wastes
from Specific Sources as KO47. K047 waste is a |isted hazardous waste. It is listed as RCRA
hazardous solely on the basis of the characteristic of reactivity (See 40 CFR ° 261.30 and °
261. 32).

The Arny has sanpled the soils at the above-listed sub-sites and found that, even though the
soils are contaminated with TNT, they do not exhibit the characteristic of reactivity

In cases where the waste is listed only for reactivity, and the contaminated soil is not
reactive and does not exhibit any other characteristics, the contam nated soil may contain
hazar dous "constituents" and thereby contain the |listed waste. Consistent with the
contained-in policy previously outlined, an authorized state or EPA nay establish
heal t h-based | evel s for any hazardous constituents present in the contam nated soil bel ow
whi ch the contam nated soil would no | onger contain the |listed waste.

K047 is listed as a hazardous waste solely due to the characteristic of reactivity. No
hazardous constituents are identified in Appendix VI| to Part 261 as a basis for |isting K047
as a hazardous waste.

Al so there are no hazardous constituents for K047 identified in the LDR treatnent standards
provisions at 40 CFR ° 268.40 ff. The only treatnment standard identified for K047 waste is

t echnol ogy based--deactivation (40 CFR © 268.42). According to the tests conducted to date on
soil sanples fromthe various LAP sites, the soils are already "deactivated" because they do
not exhibit the characteristic of reactivity.

QO her possi bl e expl osive contam nants and degradati on products, which may be present in the
soils, include: high nelting explosive (HW); RDX; 2,4,6-TNT; 1,3,5-TNB; 2, 4-D nitrotol uene
(DNT) (D030); N trobenzene (NBO (D036); 1, 3-dinitobenzene (DNB); and 2, 6-dinitrotol uene
(DNT). The first three, HW RDX, and 2,4,6-TNT, are not identified as Hazardous Constituents
in Appendix VIIl to Part 261 of RCRA and therefore, do not need to be considered in naking a
"contained-out” determ nation. The latter five contamnants are identified as Appendix VI II
Hazar dous Constituents. These are the five constituents, which nmust be considered in naking a
determ nation that the excavated soil no |onger contains K047 Listed Hazardous Waste.

Two ot her expl osi ve contam nants, which might be present in soils contam nated by pink/red
wat er from TNT operations at concentrations that woul d make them RCRA characteristic
hazardous waste due to the toxicity characteristic, are 2,4-DNT (EPA HWNo. D030) and NB ( EPA
HW No. D036). Alternative 3 proposes to conduct additional sanpling to eval uate the presence
of these potentially characteristic hazardous wastes during the excavation of the soils.

Alternative 3 specifies that the excavated contaninated soil be segregated according to

curmul ative risk levels. Soils which are above a risk |evel of 10 -5 (based on the
site-specific isk assessnent), exhibit a characteristic, or exceed the LDR treatnent
standards, will be stockpiled in a RCRA tenporary stockpile for eventual treatnent which will
be determned in subsequent RCOD. Soil between the 10 -5 and 10 -6 risk levels will be

di sposed of in the on-site Soil Repository. Soil belowthe 10 -6 risk | evel and above the
Surmmer s Model soil-to-groundwater "leaching" action level will be placed in either the Soi
Repository or under the ap proposed for the Inert Landfill.

EPA has determned that soils which are below the 10 -5 cunmul ative risk |level, do not exhibit
any RCRA characteristics (reactivity or toxicity), and do not exceed LDR | evel s, when nmanaged
appropriately, do not pose a substantial threat to human health and the environnent.
Therefore these soils should not be considered to contain RCRA hazardous waste and as such
woul d not requi re managenent as RCRA hazardous waste.

Alternative 3 anticipates the possibility that sone excavated soil mght exhibit a

characteristic such as reactivity or contain 2,4-DNT (D030) or NB (D036) at concentrations
maki ng them Toxicity Characteristic hazardous wastes subject to RCRA regul ati on. Since soi
cont ai ni ng such hazardous wastes would be sent to the stockpile for storage, the tenporary



stockpile would be subject to LDR unl ess designated by EPA as a CAMJ. Such a CAMJ
desi gnation was nade by EPA in a nenorandumentitled "Designation of CAMJ, | AAAP Site
M ddl et own, |owa, dated March 8, 1995

Soils fromother | AAAP sub-sites addressed by Alternative 3, including Lines 4A. 4B, 6, 8,
and 9, the EDA-East Burn Pads, the Denolition Area, the West Burn Cages/Burn Pads, the North
Burn Pads, and the Roundhouse Transforner storage area do not contain RCRA |isted wastes, but
may be contam nated at | evels which constitute a characteristic waste. Alternative 3 requires
that the soils fromall areas addressed by this Interim Action be eval uated for possible RCRA
characteristics so that the soils are nanaged consistent with LDRs.

8.3 Long- Term Ef f ecti veness and Per manence

Alternative 1 provides the highest degree of pernmanence, as the mgjority of the contam nants
woul d be permanently destroyed via incineration. Alternative 2 provides pernanence by
utilizing conposting to stabilize explosives-contam nated soils in conbination with [ong-term
managenent of the treatnent residuals. The degree to which conposting may be considered a
long-termirreversi ble process for stabilizing expl osives-contanmi nated soils requires

addi tional eval uation through pilot testing. Alternative 3 provides for effective containnent
of contam nated soils by utilizing conservative landfill design neasures. These neasures,
when conbined with treatnent of the contam nated soils as part of the final renedy, wll

provi de for permanent, significant contam nant reduction of the principal threat.
Alternatives 2 and 3 rely on adequate namintenance of the CAMJ and Soil Repository to ensure
long-termeffectiveness in the managenent of treatnment residuals and renedi ati on wastes.

8.4 Reduction in Toxicity, Mbility, or Volunme Through Treat nent

The alternatives evaluated utilize treatnent to reduce contaminant toxicity, nobility, or
volume in varying degrees. Alternative 1 utilizes incineration to pernmanently destroy the
toxicity and nobility of the COCs. Alternative 2 reduces the toxicity and nobility of

contami nants via stabilization/conposting, but actually increases the volune of the

contam nated nedia. Alternative 3 specifies contai nment for pernmanent di sposal of |esser
contam nated materials, while nore highly contam nated naterials posing the principal threat
are tenporarily stored pending the final soils QU ROD. Alternative 3, in conjunction with the
final renmedy for the site, proposes to utilize treatnent to reduce the toxicity and nobility
of the soils posing the principal threat.

8.5 Short-Term Ef fecti veness

Each of the alternatives requires excavation and ex-situ nanagenment of contam nated soils.
Short-termrisks associated with Alternative 3 are attributed to such excavati on and
subsequent transport of these soils to the on-site nanagenment facilities. Alternatives 1 and
2 specify additional handling of the soils to acconplish treatnent objectives. R sks
associated with em ssions due to incineration specified by Alternative 1 will be nanaged by
em ssion abatenent technologies. It would be necessary to denonstrate to the local comunity
the effectiveness of the em ssions control equipnent.

8.6 Inpl emrentability

Alternative 3 is the nost readily inplenentable alternative, as the on-site contai nment
structures have been constructed as a conponent of other response actions at the site and are
presently available to receive contamnated naterial. Alternatives 1 and 2 are inplenentable.
but woul d require construction of treatnent facilities. The tine frame to inplenent
Alternative 3 would be less than either Alternatives 1 or 2, which are estimated at 1.5 to 2
years for conpletion. Each of the alternatives will require coordination wth | AAAP
operations to ensure that access is available to the areas of concern and to ensure that
conflicts with | AAAP production schedul es are mnim zed

8.7 Cost

Costs to inplenent each alternative, as estimated in Sections 3.4.1 - 3.4.3 of the FFS, are
as follows:



. Al ternative 1: $24,086,000 (see Tabl e 4)
. Al ternative 2: $26, 408,000 (see Tabl e 5)
. Al ternative 3: $2,513,000 (see Tabl e 6)

Fol | owi ng the FFS and Proposed Plan but concurrent with the witing of this ROD additional
information regarding i npl enentati on costs have becone available to the Arny. This
information is a based on costs associated with on-going renoval actions at the Line 1.

I mpoundnent and Line 800 Pink Water Lagoon sub-sites at | AAAP, which are discussed in Section
2.0 of this ROD. As a result of this information, the cost estinates developed in the FFS
have been re-eval uated. Additional costs of approxi mately $7, 000,000 have been found to be
required to inplenent each or the alternatives considered. For Alternative 3. an additional
$2, 000, 000 woul d be required for operations and nai ntenance activities over an presuned 30-
year lifetine. Thus, revised conparative cost estinmates, including capital and operations &
mai nt enance for inplenentation of each of the alternatives is provided bel ow

. Alternative 1. S31.166.400 (see Table 7)
. Alternative 2: S33.488.400 (see Table 8)
. Alternative 3: S11.532.000 (see Tables 9 and 10)

Supporting information describing the revised cost estinates are discussed further in Table 7
- 10 and Section 11.0 of this ROD. In addition, it is noted that Alternative 3 specifies that
treatnent of soils stored in the CAMJUwi |l be required as an el enent of the final action for

the soils QU Additional costs associated with this treatment are estinated at approxi mately

$1, 250, 000, based on the treatnment of 2500 cubic yards of soil at a treatnent cost of

approxi natel y $500/yd 3.

8.8 St at e/ Support Agency Accept ance

The EPA, as the support agency, has expressed support for Aternative 3 as evidenced by their
revi ew comments and acceptance of the R, FFS, and Proposed Plan. The State of |owa has
declined to comment on the Proposed Plan for this InterimRenedial Action and is not a
signatory to the | AAAP Federal Facility Agreenent.

8.9 Communi ty Acceptance

Community acceptance of the selected alternative is assessed in this ROD. No public coments
were submitted to the Arny during the public comment period, which was held May 22, 1997 to
June 21, 1997. In addition, no nenbers of the public attended the public neeting on the
Proposed Plan held at the Danville Comunity Center on June 5, 1997. Based on the nature of
the public response, the preferred alternative identified in the Proposed Plan is acceptable
to the community.

9.0 Sel ect ed Renedy

Based on information included in the Admi nistrative Record, and criteria set forth in
CERCLA/ SARA and the NCP, the Arny, with support from EPA, has selected Alternative 3 as the
alternative to address soil contamnation as an InterimAction for the | AAAP soils QU

9.1 Maj or Conponent s

The selected interimrenedy consists of the following prinary el ements:

1 Excavation of soils contam nated at |evels exceeding RG fromthe 15 renediati on
areas noted in Table 1.

2. Verification sanpling to ensure that RGs are net in the 15 renedi ati on areas.
Restoration of excavated areas to original conditions.

3 Segregation of the excavated soils according to contam nant type and concentration.



4., Tenporary storage of the nost highly contam nated soils in the on-site CAMJ
Treatnment of soils stored in the CAMJ as specified in the final RCD for the soils QU

5. Pernmanent disposal of soils contam nated at |esser levels in the on-site Soi
Repository or in the on-site Inert Landfill.

6. Solidification/stabilization of netal s-contam nated soils at |evels exceeding LDR
criteria, and permanent disposal in the on-site Soil Repository.

During the renedi al design phase, additional sanpling will be perforned in the areas to be
renmedi ated to ensure that the extent of contam nation is conpletely defined.

Since this is an interimaction, several elenents of the final renedy have been deferred to
the final ROD for the soils QU These would include long-termactions such as institutional
controls to restrict access and | and usage at the Inert Landfill Area and to restrict

remedi ated areas to comercial / industrial land usage in the future, consistent with the
cleanup goals. In addition, the final renedy for the soils QU will specify a |long-term
nmonitoring plan for the Inert Landfill Area to nonitor the perfornance and integrity of the
Soil Repository and the Inert Landfill, and will specify means by which the CAMU will be
ultimately cl osed

9.2 Renedi ati on Goal s

Remedi ation goals for the | AAAP have been established based on risk considerations (see Table
2). These include criteria associated with ingestion of and dernal contact w th contam nated
soils by the reasonably maxi mum exposed individual, as well as criteria to eval uate possible
| eaching of contam nants fromsoils to groundwater at unacceptable |evels. For the | AAAP, RGs
were established at a target carcinogenic risk of 10 -6, consistent with the NCP. The NCP
states that RGs should be established for individual constituents within the risk range of 10
-4 to 10 -6, with a preference for the nost protective values. Comercial/industrial |and use
is the current and reasonably anticipated future land use at the site upon which the RGs have
been based. RGs for additional constituents which may be detected at |evels of concern
subsequent to the R, such as during pre-design sanpling activities, will be determ ned using
the met hod which was used to determne the RGs for constituents in Table 2. This nethod is
outlined in detail in the FFS

In addition to risk-based soil RGs for protection of human health, the inpact to groundwater
fromresidual soil contanination was eval uated. The Summers' nodel was utilized to estinate
the I evel at which contam nant concentrations in soils will produce groundwater contam nation
at concentrati ons above acceptabl e | evels.

The Summers' nodel assunes that a percentage of rainfall at the site will infiltrate the
surface and desorb contam nants fromsoils, based on an equilibriumof soil and water
partitioning. It is further assuned that this contamnated infiltration will mx conpletely
with the groundwater below the site, resulting in an equilibrium groundwater concentration
with all contamnants in the final mxture fromthe infiltration.

The Summers' nodel was used to determ ne acceptable levels for the explosives RDX and
2.4.6-TNT in soils, which are found in on- and off-site groundwater. The nodel was not used
for metals, as netals are relatively imobile in the clay soils found at the | AAAP. Furt her,
TNT and RDX are the nost preval ent and nost nobile contam nants found at the site. The
site-specific "leaching" RGs for these major contributing explosives are presented in Table
3. These RGs represent contaminant levels in soils that are considered protective of hunan
health and protective of groundwater. These values are utilized as the RGs for RDX and
2.4.6-TNT, superseding the values presented in Table 2 which are based solely on soi
ingestion and dernal contact criteria

9.3 Cost

The cost for the selected renedy, Alternative 3, is summarized in the FFS and in Sections 8.7
and 11.0 of this ROD. The basis of the estimate is as follows:



1. Excavate 42,742 yd3 of contam nated soils, transport to an on-site treatnent area,
backfill and conpact excavation. Assuned unit cost is $25.50/yd 3.

2. Solidification/stabilization of soils fromGoup E. The unit cost is cal cul ated based
on a typical range of $50/yd 3 to $170/yd 3. Because there is no indication that the
soils have any particular characteristics that may nake themeither unsuitable or
nore suitable to solidification/stabilization, a unit cost of $154/yd 3 is assuned
for this process.

3. For cost estimating purposes, and because the volune of soils in Goup E is not
known, it has been assuned that soils with | ead concentrati ons above 2,000 ppmwil |
undergo solidification/stabilization. Based on the data presented in Appendi x D of
the 1 AAAP FFS for the soils QU, the anount of soils that will require stabilization
is estinated at 3,860 yd 3.

4. Analytical costs will be incurred in order to verify the extent of excavation in each
area. It has been assuned that an average of eight soil sanples per area will be

taken and anal yzed for expl osives and netal s.

The total cost of inplenentation for Alternative 3, including capital and operations &
mai nt enance costs is estimated at $11, 532, 000.

10.0 Statutory Determ nations

In accordance with the statutory requirements of Section 121 of CERCLA, renedial actions that
are selected are required to:

. Protect human heal th and the environnent

. Conmply with applicable or rel evant and appropriate requirenents (ARARs)

. Be cost effective

. Use permanent solutions and alternative treatnent technol ogies to the nmaxi num

extent practicable

. Satisfy the preference for treatnment that reduces contam nant toxicity, nobility,
or volune, as a principal elenent

The manner in which the |AAAP soils QU interimrenedial action satisfies the above
requirenents is discussed in the follow ng sections.

The selected renedy will be reviewed, at a mininmnum every five years as specified in CERCLA
121(c) because hazardous substances will remain on-site after the renedy is inplenented.

10.1 Protection of Hunman Health and the Environnent

The sel ected remedy will meet the renediation goals and renedial action objectives for the
InterimAction by preventing human contact with contam nants of concern in soils at |evels
posing a threat, and by minimzing potential inpacts associated with contam nants | eaching
fromsoils to groundwater. Contaminated soils will be managed according to the risks posed.

Low to mid-level contam nated soils posing unacceptabl e human health risks will be
permanently contained in the on-site Soil Repository or under the Inert Landfill cap. The
nost highly contamnated soils will be tenmporarily contained in the on-site CAMJ, and will be
treated to reduce contaminant toxicity, nobility, or volune at a date consistent with the
final action for the I AAAP soils QU. Renediation goals for contam nants of concern at the

| AAAP have been established based upon the nost protective of the following criteria: a
carcinogenic risk of 10 -6, a hazard index of 1, or on the leachability of contam nants from
soil to groundwater. Mintenance of the contai nment structures will determne the

ef fectiveness and permanence of the selected renmedy. A five-year review will be perforned
follow ng inplenentation of the selected remedy to ensure that the principal threats to human
health and the environnent are addressed. The five-year reviewis required to docunent that



the in

terimrenedial action has effectively mnimzed the potential for human exposure to

contam nation and has elimnated the contributions of the 15 areas addressed in this Interim

ROD to shal | ow groundwat er cont am nati on.
10.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents
The selected remedy will conply with all ARARs that are location, chenmical, and action
specific. The ARARs are presented bel ow.
10.2.1 Location-Specific ARARS
Appl i cabl e
. Endangered Species Act, 16 U S.C. 1531 et seq., and Fish and Wldlife
Coordination Act, 16 U S.C. 661 et seq.
. Bal d Eagle Protection Act, 16 U S.C. 668 et seq.
. Mgratory Bird Treaty Act of 1972, 16 U S.C. Section 703
. Nati onal Archeol ogical and H storical Preservation Act, 16 U S C. Section 469
. Native Anerican Graves and Repatriation Act, 25 U S. C. Section 3001
. Fish and Wldlife Coordination Act, 16 U S.C. 661 et seq.
. I.AC, Title XI, Natural Resources; Subtitle 6, Wlidlife; Chapter 481A WIldlife
Conservati on
10.2. 2 Chenical - Specific ARARS

Su

Appl i cabl e Soils

. TSCA, 15 U.S.C. 2601 et seq. [PCB spill cleanup policy]
Ar
. [EQA, |.A C, Duvision 567, Title Il, Chapter 28. Anbient Air Quality Standards

[Arbient Air Quality Standards]

. [EQA, |.AC, Dyvision 567, Title Il, Chapter 23. Em ssion Standards for
Cont am nant s

[ Em ssion Standard for Fugitive Dust]

rface Water
. FWPCA, 33 U. S. C. Section 402 (NPDES permt]
. IEQA, |.AC, Dyvision 567, Title IIl, Chapter 62. Effluent and Pretreatnent

Standards: Qher Effluent Limtations or Prohibitions [ NPDES permt]

. 1EQA. |I.A C, Dyvision 567, Title IV, Chapter 61. Surface Water Quality Criteria
[anti-degradation policy: water quality criteria]l

G oundwat er

. Solid Waste Disposal Act, as anended by RCRA, 42 U S.C 6901 et seq. [groundwater
protection standards for permtted hazardous waste facilities]

Rel evant and Appropriate
Soils



. lowa Underground Storage Tanks Acts, |I.A C, Division 567, Title X, Chapter 135,
I owa Underground Storage Tanks Regul ations [levels of corrective action for
petrol eum cont am nati on]

Surface Water

. SDWA, 42 U S.C. 300 et seq. [MlLs: MILGs]

. EPA, Ofice of Water. "Drinking Water Regul ations and Heal th Advisories," Cctober
1996 [ MCLs]

. EQA |.AC, Dvision 567, Title IIl, Chapter 41, lowa Drinking Water Regul ations
[ MCLs]

G oundwat er

. SDWA, 42 U S.C. 300 et seq. [MlLs: MILGs]

. EPA, Ofice of Water. "Drinking Water Regul ati ons and Heal th Advisories," Cctober
1996 [ MCLs]

. Solid Waste Disposal Act, as anended by RCRA, 42 U S.C 6901 et seq. [groundwater

protection standards for solid waste disposal facilities]

. [EQA, |.A C, Duvision 567, Title Ill, Chapter 41, lowa Drinking Water
Regul ati ons [ MCLs]

TO Be- Consi der ed

Soils

. Proposed Rul e, 55 Federal Register, July 27, 1990, "Corrective Action for Solid
Wast e Managenent Units (SWWJs) at Hazardous Waste Managenent Facilities,"”
Appendi x A - Exanpl es of Concentrations Meeting OGriteria for Action Levels
[ proposed soil action |evels]

. EPA, OSVER Directive 9355.4-02, Septenber 7, 1989, "Interim Qui dance on
Establ i shing Soil Lead O eanup Levels at Superfund Sites" [soil |ead cleanup
gui dance | evel s]

. EPA, OSWER Publication 9285.7-01B, Decenber 1991, "Ri sk Assessnent Cui dance for

Superfund: Volune | - Human Heal th Eval uati on Manual (Part B, Devel opnent of
Ri sk-based Prelimnary Renediation Goal s"

Surface Water

EPA, O fice of Water, "Drinking Water Regul ati ons and Heal th Advisories," Cctober 1996
[ proposed MCLs and proposed MCLGs]

G oundwat er

EPA, Ofice of Water. " Drinking Water Regul ations and Heal th Advisories." Cctober 1996
[ proposed MCLs and proposed MCLGs]

10.2.3 Action-Specific ARARs

Appl i cabl e
TSCA, 15 U.S.C. 2601 et seq. [PCB disposal requirenents]
Rel evant and Appropriate

Solid Waste Disposal Act, as amended by RCRA, 42 U . S.C. 6901 et seq. [LDRs]



lEQA, |.AC, Dvision 567, Title X, Chapter 141. Hazardous Waste, adoption of 40 CFR
261.21-261.24 and Table | [criteria for identifying the characteristics of RCRA
hazar dous wast es]

lEQA, |.AC, Dvision 567, Title X, Chapter 141. Hazardous Waste, adoption of 40 CFR
261.32 [criteria for listing RCRA hazardous wast es]

IEQA, |.AC, Dvision 567, Title X, Chapter 141, adoption of 40 CFR 264.14 (security
requi renent sj

lEQA, |.A C, Dyvision 567, Title X, Chapter 141, adoption of 40 CFR 264.17(a) and (b)
[general requirenents for ignitable, reactive, or inconpatible wastes]

lEQA, |.A C, Dvision 567, Title X, Chapter 141, adoption of 40 CFR Part 264, Subpart
F [requirenments for groundwater protection for |and di sposal units]

lEQA, |.A C, Dyvision 567, Title X, Chapter 141, adoption of 40 CFR Part 264, Subpart
G [cl osure and post-cl osure requirenents]

lEQA, |.A C, Dyvision 567, Title X, Chapter 141, adoption of 40 CFR Part 264, Subpart
| [requirenents for use and nanagenent of contai ners]

lEQA, |.A C, Dyvision 567, Title X, Chapter 141, adoption of 40 CFR Part 264, Subpart
L [requirenments for storage of hazardous waste in piles]

lEQA, |.A C, Dvision 567, Title X, Chapter 141, adoption of 40 CFR Part 264, Subpart
N [requirenents for disposal of hazardous waste in landfills]

lEQA, |.A C, Dvision 567, Title X, Chapter 141, adoption of 40 CFR Part 264, Subpart
S [corrective action tor solid waste managenent units ]

IEQA, |.AC, Dvision 567, Title Il, Chapter 23. Em ssion Standards for Contam nants
[fugitive dust control s]

To- Be- Consi der ed

EPA, OSVER Directive 9347.3-06FS, July 1989, "Cbtaining a Soil and Debris
Treatability Variance for Renedial Actions" [treatability variance process to conply
wi th LDRs]

10. 3 Cost - Ef f ecti veness

The sel ected renmedy will provide overall effectiveness and protection of hunan health and the
environnent proportional to its costs. The selected renedy will effectively elimnate
unacceptabl e risks to human health and the environment at an estinmated cost of $11, 532, 000,
which is approxi mately 60% 1 ess costly than the other alternatives considered. The renedy
speci fies contai nment of lowlevel threat naterial, with storage and ultimate treatnent of
the high-level or principal threat material. The approach of treating only the principa
threat material reduces the cost of the selected alternative significantly relative to other
alternatives considered, where treatnent of the entire volume of contanminated soil is

eval uated. Based on estimates in the FFS, the conbination of containnent and treatment wll
provide for treatnent of approximately 70% of the total contami nant nass by treating |ess
than 10% of the contami nated soil volunme. The selected remedy utilizes existing facilities at
the 1 AAAP to the nmaxi num extent practical to achi eve significant cost advantages.

10.4 Wilization of Permanent Solutions and Alternative Treatnent Technol ogi es (or Resource
Recovery Technol ogi es) to the Maxi mum Extent Practicable

The sel ected renmedy neets the statutory requirenent to utilize pernmanent sol utions and
treatnent technol ogies to the nmaxi mum extent practicable. The sel ected remedy provides the
best bal ance of tradeoffs anobng alternatives, which are protective and ARAR-conpli ant
relative to the five primary balancing criteria. These balancing criteria are:



- Long-Term ef fecti veness and pernanence

- Reduction of toxicity, nobility or volunme through treatnent
- Short-termeffectiveness

- Inplenentability

- Cost

The sel ected renedy utilizes a conbination of containnent and treatnent technol ogies to

addr ess unacceptabl e risks. The nost highly contam nated soils will be tenporarily stored in
a secure containnent structure that will effectively elimnate potential human exposures and
mnimze the mgration of contamnants. It is estimated that six percent of the total volune
of contam nated soils to be addressed by this interimaction or a total of approxinmately 2500
yd 3 of soils, will be stored in the CAMJ in the inplenentation of the sel ected renedy

Nearly 70 percent of the total contam nant mass addressed by the selected renedy is contained
in this volunme. Treatnent of the nost highly contam nated soils provides a cost-effective and
permanent approach to mitigate the principal threat. Mdderately contam nated soils will be
permanently di sposed in the on-site Soil Repository and under the cap of the Inert Landfill.

Several of the balancing criteria were critical in selecting Alternative 3 for this interim
action. Cost /cost-effectiveness was a significant consideration. Estimated costs to
inplenent Alternative 3 were approxinately 60% | ess costly than the other alternatives

consi dered. Al though additional costs associated with the treatnent of soils tenporarily
managed in the CAMUw Il be incurred to conplete Alternative 3, these costs woul d be
anticipated to be relatively snall due to the mininmal total volune of CAMJ material. Costs
associated with this treatment may approach $1, 250,000 (assunes 2500 yd 3 O Soil to be
treated at a cost of $500/ yd 3). The reduced volune of soil-to be treated in Alternative 3
provides for treatment of approxinmately 70% of the total contami nant mass by stockpiling and
treating only the nost contam nated soil. Thus the statutory preference for reduction in
contami nant toxicity, mobility, or volune through treatnent is adequately addressed in
Alternative 3, with significant cost benefits. Long-termeffectiveness and pernanence is
addressed in Alternative 3, as the containment structures are constructed with |liner systens
consi sting of several synthetic hydraulic barriers and are al so equi pped with | eachate
collection systens. Alternative 3 is the nost inplenentable of the alternatives considered,
as facilities currently available at the | AAAP are utilized fully.

During the public comrent period, the community did not identify any concerns regarding the
sel ect ed renedy

A review of the selected renedy will be perforned since the selected renmedy will require
managenent of contaminated soils on-site. The review will be conducted no | ess often than
every five years after commencenent of the renedial action to ensure the remedy continues to
provi de adequate protection of human health and the environnent.

10.5 Preference for Treatnent as a Principal El enent

For this site, soils contam nated at carcinogenic risk |evels exceeding 10 -5 have been
considered to act as a principal threat. This consideration is primarily based on the
toxicity and nobility of the explosives found at the site, which are the predoni nant

contami nants of concern in soil and groundwater at the | AAAP. Soils contaminated with

expl osives at risk levels near 10 -1 may | each contam nants to groundwater at unacceptable

| evel s. These expl osi ves have been found in groundwater supply wells off-site at |evels of
concern. The soils which are contami nated at | evels which constitute a principal threat wll
not be treated as a conponent of this interimaction, but will be tenporarily stored in the
CAMJ and will ultimately be treated to reduce the contamnant toxicity, nobility, or volune
to satisfy requirenments of CERCLA Section 121(b). The nature of this treatnent will be
specified in the final soils QU ROD according to the schedul e and procedures outlined in the
| AAAP FFA.

11.0 Docunentation of Significant Changes

As discussed in section 8.7 of this ROD, the Arny has utilized additional information to
provi de updated estinmates of the costs associated with the inplenentati on of each of the
interimactions considered in the FFS and Proposed Pl an. These revi sed estinates add
approxi matel y $7,000,000 to the cost of each alternative evaluated, with an additiona



$2, 000, 000 added to the estimate for Alternative 3 associated with operations and
mai nt enance. The basis for these additional costs are summarized in Table 7, 8, 9, and 10

Qperations and nai ntenance costs for Alternative 3 were not included in the original costs
estimates in the FFS. Q&M costs are estinmated here assunmng a 30 year operational lifetine
and an interest rate of 7% to determne the net present worth associated wi th annua
operations and nai ntenance.

These revised cost estimates have been reflected in Sections 8.7 and 9.3 of this ROD. The
revi sed cost estinmates do not effect the conparison of alternatives conducted in the Proposed
Plan and do not warrant a re-evaluation of the interimaction selected. Wile the revised
cost estimates are a significant change to the infornmation presented in the Proposed Pl an

the revised cost estimates will not require additional public notice or comrent per EPA

Qui dance (" CQuide to Addressing Pre-ROD and Post-ROD Changes" - Publication 9355. 3- 02FS- 4)

12.0 Responsi veness Sumary

The final conponent of the ROD is the Responsiveness Sunmmary. The Responsiveness Summary
provides a summary of the public's comments, concerns, and questions received concerning the
selected interimrenedial action for contam nated soils at 15 areas throughout the | AAAP

12.1 Overvi ew

At the tine of the public comment period, the Arny had endorsed a preferred alternative for
the interimrenedial action for contam nated soils at 15 areas throughout the | AAAP. | AAAP' s
sel ected alternative was excavation of all contam nated soils, segregation of soils based on
risk | evel s and contam nant type, nanagenent of those soils in the existing | AAAP [andfills,
including the, CAMJ, the Soil Repository, and the Inert Landfill, and
solidification/stabilization of soils that fail LDR criteria.

The Arny has coordinated selection of this interimrenmedial action with EPA. The Arny is the
| ead agency for inplenenting the interimrenedial action at the | AAAP. As the support agency,
t he EPA oversees the cleanup activities conducted by the Arny to ensure that requirenents of
CERCLA/ SARA, the NCP, and the Federal Facilities Agreenent between the Arny and the EPA have
been net. EPA concurs with the selected renmedy. The state of Iowa has not participated in the
revi ew of CERCLA clean up activities at the | AAAP and has declined to comment upon the
preferred alternative presented in the Proposed Plan for this InterimRenedial Action

12.2  Community Invol venent

The RI/FS and Proposed Plan for the soils OJ were released to the public in Novenber 1996 and
May 1997, respectively. These docurments were nade available to the public in both the

adm nistrative record and the site information repositories. The notice of availability for
the Proposed Plan was published in the Burlington-Hawkeye on May 21, 1997. The Adm nistrative
Record is available for review during nornmal business hours at the | AAAP, Visitor Reception
Area. Building 100-101: the Burlington Public Library; and the Danville Cty Hall. A public
comrent period was held from My 22, 1997 to June 21, 1997. In addition, a public nmeeting
was held on June 5, 1997 at the Danville Community Center. At this, neeting representatives
fromthe Arny and EPA were available to the public to discuss concerns, accept comrents, and
answer questions regarding the preferred alternative presented in the Proposed Plan. There
were no witten or verbal comments regarding the Proposed Plan subnitted to the Arny at this
neeting or during the comment period.



Site Met al s Expl osi ves

Line 1 219
(RO1)

Line 2 885 769
(RO2)

Line 3 546
(RO3)

Li ne 3A

(RO4)

Lines 4A & 153
4B (R05)

Li nes 5A & 80 626
5B (R06)

Line 6 445
(RO7)

Line 8 476
(R09)

Line 9 469
(R1L0)

Li ne 800 117
(R11)

EDA/ East

Burn Pads

(R12)

Denolition 753
Area

Burn Cages/ 423 339
West Burn

Pads Area (R24)
North Burn 41
Pads (R25)
Roundhouse

Tr ansf or ner

St orage Area (R28)
TOTAL 4,607

4, 853

1,884

1,352

1, 208

21,411

32, 442

Met al s/ SvCoC
Expl osi ves s
1, 486 587
294
835
684
25
689
4,013 587

TABLE 1

Radi o- Expl osi v PBCs
nucl i des es/ SVQCs
266
119 109

599
385 109 599

TOTAL

7,411

1,948

3, 493

2,036

153

731

445

476

469

1,325

21,411

753

1,451

41

599

42,742



TABLE 2
Soil Renediation Goals: Hunman Health

Cheni cal PRG (1g/9g)
Ant i nony 816
Arsenic 30
Beryllium 5
Cadmi um 1, 000
Chrom um VI 10, 000
Lead 1, 000
Thal | i um 143
Benzo( a) ant hr acene 8.1
Benzo( a) pyr ene 0.81
Benzo( b) f | uor ant hene 8.1
Di benz(a, b) ant hracene 0.81
Total PCBs 10
1,3,5- Trinitrobenzene 102
2,4-Dinitrotol uene(2, 4- DNT) 8.7
2,4, 6-TNT 196
RDX 53
HWX 51, 000
Radi onudi des PRG (pG/ Q)
Acti ni um 228 0.014
Bi snuth 214 0. 008
Pot assi um 40 0.74
TABLE 3

Soi|l Renedi ati on Goals: Leaching

Chem cal PRG (1g/9g)
RDX 1
246- TNT 47



Earth Moving
Excavation and transport to yd 3 42,742 $25. 50
treatnent facility. Backfil
and conpact excavati on.

I nci neration
Solidification/stabilization yd 3 4, 607 $154. 00

Anal ytical: 122 sites

Conti ngency (20%

Earth Moving
Excavation & transport to
treatnent facility. Backfil
and conpact excavati on.

Bi or erredi at i on/ conposti ng
Solidification/Stabilization yd 3 13,018 $154. 00

Anal ytical: 122 sites

Conti ngency (20%

TABLE 4
Alternative 1. Cost Estimate from FFS

Uni t Quantity Unit Cost
yd 3 37,750 $473. 20
8 sanpl es/site sanpl e 976 $420. 00
TABLE 5

Alternative 2: Cost Estimate from FFS

Uni t Quantity Unit Cost
yd 3 42,742 $25. 50
yd 3 37, 143 $498. 13
sanpl e 976 $420. 00

Cost

$1, 090, 000

$17, 863, 000
$709, 000
$18, 572, 000
$410, 000
$20, 072, 000
$4, 014, 000

$24, 086, 000

Cost

$1, 090, 000

$18, 502, 000
$2, 005, 000
$20, 507, 000

$410, 000
$22, 007, 000
$4, 401, 000

$26, 408, 000



TABLE 6
Alternative 3. Cost Estimate from FFS

Activity Uni t Quantity

Earth Moving
Excavation and transport to yd 3 42,742
treatnent facility. Backfill
and conpact excavati on.

Tr eat ment

Solidification/stabilization yd 3 3, 860
Anal ytical: 122 sites, 8 sanples/site sanpl e 976
Subt ot al

Conti ngency (20%

Tot al

Unit Cost

$25. 50

$154. 00

$420. 00

Cost

$1, 090, 000

$594, 000

$410, 000

$2, 094, 000

$419, 000

$2, 513, 000



TABLE 7

Alternative 1. Revised Cost Estimate

Activity
Earth Movi ng
Excavation and transport to treatnent facility.
Backfill and conpact excavati on.

Tr eat nent
I nci neration
Solidification/stabilization

Anal ytical: 122 sites, 8 sanples/site

Support Activities - Preparation of Health and Safety
Pl ans, Sanpling and Analysis Plans, Quality Assurance
Pl ans, Work Plans, Scheduling, Revisions to Wrk Pl ans.
Proj ect managenent costs.

Sanpl i ng and anal ytical costs for establishing actual
extent of contam nation.

Uility identification, avoidance, and rel ocation.

Envi ronnental mtigation of cultural resources at the East
Burn Pads area.

Surface water control and treatnent.

Construction of decontam nation pads.

Bor r ow source devel opment and recl amati on.

Moni toring well abandonnent and rel ocati on.

Site restoration activities.

Road repair and mai nt enance

Subt ot al
Conti ngency (20 %

Total Revised Cost for Alternative 1

Uni t

yd 3

Quantity

42,742

37,750
4, 607

976

Unit Cost

$25. 50

$473. 20
$154. 00

$420. 00

Cost

$1, 090,

$17, 863,
$709,

$410,

$2, 000,

$1, 000,

$200,
$100,

$500,
$250,
$500,
$200,
$150,
$1, 000,

$25, 972,

$5, 194,

000.

000.
000.

000.

000.

000.

000.
000.

000.
000.
000.
000.
000.
000.

000.

400.

00

00
00

00

00

00

00
00

00
00
00
00
00
00

00

00



TABLE 8

Alternative 2. Revised Cost Estinate

Activity

Earth Moving
Excavation and transport to treatment facility. Backfill
and conpact excavation.

Tr eat nent
I nci neration
Sol i dification/stabilization

Anal ytical: 122 sites, 8 sanples/site

Support Activities - Preparation of Health and Safety Pl ans,
Sanpling and Analysis Plans, Quality Assurance Plans, Wrk

Pl ans, Scheduling, Revisions to Wrk Plans. Project

nanagenment costs.

Sanpl i ng and anal ytical costs for establishing actual extent of
cont am nati on.

Uility identification, avoi dance, and rel ocation.

Envi ronmental mitigation of cultural resources at the East Burn
Pads area.

Surface water control and treatnent.

Construction of decontami nation pads.

Borrow source devel opment and recl anation.

Moni toring well abandonnent and rel ocation.

Site restoration activities.

Road repair and nmai ntenance

Subt ot al

Conti ngency (20 %
Total Revised Cost for Alternative 2

Uni t

yd 3

yd 3
yd 3

sanpl e

Quantity

42,742

37,750
4,607

976

Unit Cost Cost

$25. 50 $1, 090, 000.

$473. 20 $17, 863, 000.
$154. 00 $709, 000.

$420. 00 $410, 000.

$2, 000, 000.

$1, 000, 000.

$200, 000.
$100, 000.

$500, 000.
$250, 000.
$500, 000.
$200, 000.
$150, 000.
$150, 000.

$27, 907, 000.

$5, 581, 400.
$33, 488, 400.

00

00
00

00

00

00

00
00

00
00
00
00
00
00

00

00
00



Activity

Earth Movi ng
Excavation and transport to treatment facility.
Backfill and conpact excavati on.

Tr eat ment
Solidification/stabilization

Anal ytical: 122 sites, 8 sanples/site

GAC system hardwater and installation

Support Activities - Preparation of Health and Safety Pl ans,

Sanpling and Anal ysis Plans, Quality Assurance Plans, Wrk

Pl ans, Scheduling, Revisions to Wrk Plans. Project

nanagement costs.

Sanpling and anal ytical costs for establishing actual extent of

cont am nati on.

Uility identification, avoi dance, and rel ocation.

Environmental nitigation of cultural resources at the East Burn
Pads area.

Surface water control and treatnent.

Construction of decontanmi nation pads.

Borrow source devel opment and recl anation.

Moni toring well abandonnent and rel ocation.

Site restoration activities.

Road repair and mai ntenance

Subt ot al
Conti ngency (20 %

Total Revised Cost for Alternative 3

TABLE 9

Alternative 3: Revised Cost Estimate

Uni t Quantity Unit Cost Cost

yd 3 42,742 $25. 50

yd 3 3, 860 $154. 00

sanpl e 976 $420. 00

$500, 000.
$2, 000, 000.

$1, 000, 000.

$200, 000.
$100, 000.

$500, 000.
$250, 000.
$500, 000.
$200, 000.
$150, 000.
$1, 000, 000.

$8, 494, 000.

$1, 698, 800.

$10, 192, 800.

$1, 090, 000.

$594, 000.

$410, 000.

00

00

00

00
00

00

00
00

00
00
00
00
00
00

00

00

00



Tabl e 10

Alternative 3: Annual Operations and Mi ntenance Costs

ACTIVITY ESTI MATED COST
Mowi ng $1, 500. 00
Reseedi ng $3, 000. 00

Settl enent and Subsi dence Control

Sur veys $8, 000. 00
Fill Material $10, 000. 00
Access Roads $8, 000. 00
Fence Mai nt enance $7, 000. 00
Leachate Col | ection and Treat nent $40, 000. 00
Cover Mui ntenance $2, 500. 00
M scel | aneous $10, 000. 00
SUBTOTAL Annual Mai nt enance Cost $90, 000. 00
Conti ngency (20% $18, 000. 00
TOTAL Annual Mai ntenance Cost $108, 000. 00

Net Present Worth (30 years, 7%interest rate, P/A = 12.4) $1, 339, 200. 00

Alternative 3: TOTAL ESTI MATED COSTS = Capital costs (Table 9) + O&%M costs (Tabl e 10)
Alternative 3: TOTAL ESTI MATED CCSTS = $10, 192,800 + $1, 339,200 = $11, 532, 000
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