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DEFENSE DI STRI BUTI ON REG ON WEST - TRACY CPERABLE UNI T #1 DECLARATI ON
SI TE NAME AND LOCATI ON

Qperable Unit No. 1
Defense Distribution Region Wst - Tracy
Tracy, CA

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial action for the Qperable Unit No. 1 (QU #1)
at the Defense Distribution Region Wst - Tracy, Tracy, California devel oped in accordance with
CERCLA, as anended by SARA, and, to the extent practicable, the National Contingency Plan. This
deci sion is based on the Admi nistrative Record for this site.

The State of California and U S. EPA Region 9 concur with the sel ected renedy.
ASSESSMENT OF QU #1

Actual or threatened rel eases of hazardous substances from QU #1, if not addressed by
i npl enenting the response action selected in this ROD, nay present an inmminent and substantia
endangernent to public health, welfare, or the environnent.

DESCRI PTI ON CF THE REMEDY

This Record of Decision has been prepared for Qperable Unit No. 1. Qperable Unit No. 1 (QU #1)
is defined as the contam nated groundwater plune, on and off base, enmnating from DDRW Tracy
(Figure 1.2-3). This plune of contamnation is prinarily characterized by PCE and TCE, and
secondarily characterized by other volatile organic conpounds and potentially by inorganics and
pesticides (Table 5.2-1). This RODis setting aquifer cleanup levels for PCE, TCE and DCE. The
addi tional chemcals of concern detected in this plume will be characterized further in the
DDRW Tracy Conprehensive Site Wde RI/FS. Further characterization is necessary to determ ne
background concentrati ons and to determ ne whether of f-base sources are contributing to

contam nation detected in QU #1. This action addresses the principal threat posed by the plune
by prioritizing action at QU #1 over any additional cleanup associated with other potential
sources of contam nation at the depot.

The nmaj or conponents of the selected renedy include groundwater extraction with treatment by air
strippi ng and vapor - phase carbon, and di sposal of the treated water by returning it to the

aqui fer fromwhich it has been extracted. The renedy is designed to capture and renedi ate the
entire QU #1 onbase and of f-base contam nant plune, using the current IRMair stripping system
plus an additional air stripping system Goundwater woul d be extracted using extraction wells,
both on-base and off base, treated by the air strippers, and discharged to the Upper Tul are

Aqui fer, through injection wells and surface inpoundnents. The actual nunber of extraction
wells, location of the extraction wells, nunber of air stripping units, and other systemdetails
will be finalized during the optim zation of a final design. The renedy includes nonitoring of

t he groundwater and would be inplenmented for up to 30 years, subject to evaluations of treatnent
effectiveness and cost effectiveness at 5Syear intervals. DDRWTracy has applied for a pernit
for the QU #1 renedi ation systemfromthe Central Valley Regional Water Quality Control Board.
Al though a permt is not required because this is a CERCLA action, CERCLA does require
conpliance with the substantive requirenents of such a permt.

STATUTCRY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to the renedi al
action, and is cost-effective. This renedy utilizes pernmanent solutions and alternative
treatnent technol ogies to the nmaxi mum extent practicable and satisfies the statutory preference
for renedies that enploy treatnent that reduces toxicity, nobility, or volune as a principa

el enent .

The effectiveness of this renmedial action will be reviewed at 5 year intervals during its
operation to ensure that the remedy continues to provide adequate protection of hunman heal th and
t he environnent.



DECLARATI ON
FOREWORE

This Record of Decision docunments the renedial action plan for Qperable Unit No. 1 (QU #1) at
Defense Distribution Region Wst - Tracy. The ROD serves the following three prinary purposes:

1. The ROD serves as a legal function by certifying that the renedy sel ection process for QU #1
was carried out in accordance with regul atory requirenents.

2. The ROD serves as a technical docunment outlining the engineering conponents and renedi ation
goal s of the selected renedy for QU #1.

3. The ROD serves as an infornmational tool that provides the public with a consolidated source
of information regarding the risks posed by QU #1 and the alternatives considered for
cl eanup of QU #1.

This Record of Decision consists of the follow ng conponents: Declaration, Decision Summary, and
Responsi veness Summary.
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1.0 QU #1 LCCATI ON AND DESCRI PTI ON
1.1 | NTRCDUCTI ON

1.1.1 Qperable Unit No. 1 (QU #1) is defined as the contam nated groundwater plunme, on and of f
base emanating from DDRW Tracy (Figure 1.2.-3). This plunme of contamination is primarily
characterized by PCE and TCE, and secondarily characterized by other volatile organic conpounds
and potentially by inorganics and pesticides (Table 5.2-1). This RODis setting aquifer cleanup
levels for PCE, TCE and DCE. The additional chemcals of concern detected in this plunme will be
characterized further in the DDRW Tracy Conprehensive Site Wde RI/FS. Further characterization
is necessary to determ ne background concentrations and to determ ne whet her of f-base sources
are contributing to contami nation detected in QU #1. This section describes the genera

I ocation and physical characteristics of DDRWTracy as they pertain to QU #1.

1.2 LOCATI ON

1.2.1 DDRWTracy is located 11/2 mles southeast of the Gty of Tracy, in San Joaquin County,
California. The depot is located approximately 20 mles southwest of Stockton and 60 miles east
of San Francisco, in the San Joaquin Valley, with the Sierra Nevada nountains to the east and
the Diablo range to the west (Figure 1.2-1). DDRWTracy is located on a triangular 448acre
parcel of U S. Governnent-owned | and | ocated in an unincorporated area of San Joaquin County
(Figure 1.2-2).

1.2.2 In general, QU #1 extends fromthe central area of DDRWTracy in a north-northeasterly
direction as shown on Figure 1.2-3. However, the boundary of QU #1 changes over tine. Because
the plunme may continue to migrate prior to renmediation, the delineation of QU #1 is not limted
to the boundaries described herein. The nature and extent of the plune are discussed in nore
detail in Section 5.0.

1.2.3 The western perineter of DDRWTracy is approximately 11/3 nmiles long, paralleling
Chrisman Road, a major access road between Business Loop 205 to the north and Interstate 580 to
the south. The other two sides of the triangular area are bounded by railroads: Southern
Pacific Railroad on the northeast and Union Pacific Railroad on the southeast. Areas surrounding
the depot are prinmarily agricultural: orchards, pasture lands, and scattered rural residentia
land. Historically, land use at and near the depot has been for agricultural purposes. Over
the last 5 years, urban growth has occurred in areas to the southwest of the project site and
around Banta Road and the Stoneridge area to the northeast of the project site

1.3 TOPOGRAPHY

1.3.1 Topography at DDRWTracy is essentially flat, sloping gently dowward to the
north-northeast. Gound elevations range from 70 feet above nean sea |level (MSL) at the
northern corner to about 110 feet above MSL at the southern corner. Structures and pavenent
cover nost of the surface area of the depot.

1.3.2 According to the San Joaquin County Public Wrks Departnent, the depot is not within the
100-year flood plain as defined by Federal Emergency Managenment Agency (FEMA) maps.

1.3.3 Surface water runoff fromthe entire site is collected into the storndrai n system and
transported to the unlined storndrain holding pond in the northern corner of the depot. Water
in the pond both evaporates and percol ates downward into the soil. [If inflows exceed the
capacity of the pond, they are punped to a |local drainage ditch that ultimately drains into the
San Joaquin River, 4.5 nmiles northeast of the site.

1.3.4 Plants and animals in and around DDRW Tracy include terrestrial vegetation; soi
invertebrates; snmall mamuals; birds; reptiles; and aquatic plants, invertebrates, and
vertebrates associated with the stormwater runoff pond and flood-irrigated fields downgradi ent
of the site.

1.4 SURFACE FEATURES

1.4.1 The dom nant structures on the depot are 24 warehouses, typically about 200 by 1000 feet
in size, serving the depot's function as a najor |ogistics and supply center. Nunerous snaller



bui | di ngs house admi ni strative, maintenance, and operational functions, nostly on the northern
end of the depot. Most of the areas between and around the warehouses are paved with asphalt, as
are nost of the open storage areas. Cenerally, open areas are covered w th gravel

1.4.2 At present, the depot stores and distributes food, nedical supplies, construction
materials, clothing, and electrical, industrial, and general supplies common to mlitary
services located within the western U.S. and throughout the Pacific overseas area

Approxi mately 850 people work at DDRW Tracy. Access to the site is controlled. Al visitors
entering the site nmust obtain a visitor's pass fromthe Security Office prior to entry onto the
site. Approxinmately 630 visitors per nonth visit the depot (based on Cctober-Decenber 1991 gate
records).

1.4.3 The open storage areas at the depot were used in the past to store 55-gallon druns of

sol vents (including TCE and PCE), petrol eum products, and antifreeze, as well as conpressed gas
cylinders, druns, pallets, and steel products. Industrial activities currently occupy

approxi mately 28 acres of the depot property. Included within these 28 acres are the vehicle
railroad, carpentry, and nedi cal equi pment nmintenance facilities and the surrounding service
areas. Presently, solvents and other chemicals are stored safely in conformance with U S

Envi ronnental Protection Agency (EPA) regul ations.

1.5 CGECQLOGY AND HYDROGEQLOGY

1.5.1 The rel evant geol ogy of the depot includes the Tulare formation. The Tulare formation
can be separated into three roughly horizontal nenbers: the upper zone or Upper Tul are menber
the mddl e zone or the Corcoran day nenber, and the | ower zone or the Lower Tulare nmenber. QU
#1 can be generally described as the existing groundwater contam nation plune in the Upper
Tulare Aquifer originating frompast activities at DDRWMTracy. The Upper Tul are nenber extends
fromthe surficial soils to a depth of approximately 200 feet. This is the zone in which the QU
#1 Renedial Investigation (RI) was conducted. It consists of interbedded |enticular gravels,
sands, silts, and clays, with rapid lateral and vertical variation in grain size. The Corcoran
C ay nenber |ies below the Upper Tulare nenber. The Corcoran O ay nmenber consists of a

wel | -sorted di at omaceous greenish to bluish lacustrine clay approxinately 80 to 100 feet thick
which acts as a barrier (aquitard) separating the Upper Tulare Aquifer fromthe Lower Tul are
Aquifer. The Lower Tul are nenber lies below the Corcoran day, and is simlar in structure and
conposition to the Upper Tul are nenber

1.5.2 The rel evant hydrogeol ogy of the facility, as described in the Adm nistrative Record
concerns the groundwater in the Upper Tul are nenber. Although the Upper Tul are nenber is

het er ogeneous on a snmall scale, it appears to behave as a single hydrostratigraphic unit on a
large scale and is bounded bel ow by the relatively inperneable Corcoran day nenber. The water
table lies at a depth of approxinmately 15 feet bel ow ground surface. The lateral flow direction
is towards the north to northeast. GCenerally, the average linear velocity of groundwater in
this aquifer is estimated to be in the range of 50 to 150 feet/year towards the north-northeast.

1.5.3 There are three fairly extensive coarser-grained lithologic units in the Upper Tulare
nenber at the depot. These coarser-grained units function as preferred contam nant flowpaths
Bori ng data show the three relatively coarse lithologic units above a depth of 150 feet. These
relatively coarse units within the Upper Tul are nmenber have been named the Upper, Mddl e, and
Lower Horizons. The Upper Horizon is typically found between a depth of 20 and 40 feet, the

M ddl e Hori zon between 65 and 90 feet, and the Lower Horizon between 120 and 140 feet.

1.5.4 There are a nunber of private wells in use near the depot that draw fromthe Upper Tul are
Aquifer. The nmain base water supply well (Well #7) is conpleted in the Lower Tul are Aquifer at
a depth of 810 feet, and is screened in both the Upper and Lower Tulare Aquifers. Base supply
Well #4 is currently schedul ed for destruction as described below. Two additional base supply
wells (No. 8 and 9) are scheduled to begin operation in the near future. Al base supply wells
are | ocated upgradi ent of the plune (see Figure 6.21). The private and on-base wells are used
for agricultural and donmestic purposes. Nearby off-base wells are al so used for industria
purposes. The nunicipal supply wells for the Gty of Tracy draw fromthe Lower Tul are Aquifer
and are | ocated upgradi ent from DDRW Tracy.

1.5.5 There are three wells (base Well #4, Ag Wll #2 and Ag Wll #3) within the DDRW Tracy QU
#1 plunme of contam nation which are screened in both the Upper and Lower Tulare Aquifers. Ag



Wl | #2 and Ag Wll #3 are agricultural supply wells located on private property northeast of
and near the depot (see Figure 6.2-1). Base supply Wll #4 has been out of service since August
1992 and is currently schedul ed for destructi on and abandonnent.

1.5.6 The off-depot agriculture supply wells are not |ocated on government controlled property.
These wells are operated on a regular basis by the land owner for crop irrigati on purposes.

1.5.7 DDRWTracy has been directed by the U S. Environnental Protection Agency (EPA), the
California Departnent of Toxic Substances Control (DTSC), and the California Regional Water
Quality Control Board (RMXB) to properly close and abandon these wells. DDRWTracy is
negotiating with the property owner for the rights necessary to acconplish the regulatory

gui dance regarding these wells. Once DDRW Tracy reaches agreenent with the property owner, these
wells will be scheduled for destructi on and abandonnment in accordance with all applicable
regul at ory gui dance

2.0 QU #1 H STORY AND REGULATORY ACTIVITI ES
2.1 H STORY OF DDRW TRACY OPERATI ONAL ACTI VI TI ES

2.1.1 DDRWTracy is a Defense Logistics Agency-owned installation, one of twelve principa

di stribution depots operated by the Defense Logistics Agency (DLA). The depot functions as a
storage and distribution facility for all US mlitary services located within the western
United States and throughout the Pacific overseas area. The 448-acre site has been used as a
depot or sub-depot since 1942. On June 24, 1990, the Defense Depot Tracy California (DDTC) was
renaned the Defense Distribution Region Wst-Tracy, California

2.1.2 Prior to the early 1970s, many wastes were di sposed of on the depot by such practices as
burni ng, discharge, soil percolation, and burial. Identified waste disposal sites include an
industrial waste pond, burn pits, nedical supplies burial areas, enbalmng fluid dunps,
construction nmaterials burial areas, pesticide waste disposal trenches, |ube oil dunp, battery
aci d sunp, nmi ntenance areas, underground storage tanks, and an industrial waste pipeline. Four
underground storage tanks remain at the DDRWTracy site. One is an abandoned in place tank

| ocated underneath a building, the other three tanks are |located at the depot gasoline service
station and are a pernitted, in service operation

2.1.3 The depot is presently a storage and distribution facility for food, medical supplies,
construction nmaterials, clothing, and electrical, industrial, and general supplies comon to
mlitary services located within the western U S. and throughout the Pacific Overseas area. As
described in Section 1.0, there are approxinmately 75 acres of open storage area at the depot, of
whi ch about 63 acres are paved and 12 acres are covered by gravel. These areas are used
primarily for storage of conpressed gas cylinders, new enpty druns, pallets, and steel products.
Industrial activities occupy approximately 28 acres of depot property. Included within these 28
acres are the vehicle, railroad, carpentry, and nedi cal equi pnent mai ntenance facilities and
their surrounding service areas. The DLA has plans to expand the depot facility over the next
several years to inprove its operational efficiency and capacity.

2.2 H STORY COF SITE | NVESTI GATI ONS

2.2.1 Several studies have been carried out at the depot. The first were rather broad-based
studi es (USATHAMA, 1980; Jefferson Associates Inc., 1982), looking at on-site activities and
wast e di sposal records. The first nonitoring well sanples were anal yzed for oil and grease,
priority pollutant nmetals, volatile organics, acid extractables, base-neutral extractables,
pesticides, and PCBs. Later studies discovered the TCE and PCE contami nation in the
groundwat er, and subsequent studi es have focused nore and nore closely on these solvents in the
soil gas, soil, and groundwater. The groundwater plune primarily characterized by TCE and PCE
and secondarily characterized by other volatile organic conpounds and potentially by inorganics
and pesticides, has been designated QU #1, the subject of this Record of Decision. Oher
sources, nedia, and potential contam nants are being addressed in the Conprehensive Site Wde
RI/FS, as described in the Conprehensive Site Wde RI/FS Wrk Plan. The previous studies and
investigations are summarized briefly in the followi ng sections.

2.2.2 US Any Toxic and Hazardous Materials Agency (USATHAMA), Aberdeen, M



2.2.2.1 In early 1980, the USATHAMA conducted a records search for waste sites at the depot.
This assessnent identified 25 potential waste sites (nunbered 1-23, 2A, and 10A). These sites
were not necessarily hazardous waste sites; for exanple, Sites 9 and 13 are reported to have
contai ned waste food and buried construction naterial, respectively. Twelve on-base nonitoring
wel I's were subsequently installed by the U S. Arny Environnental Hygi ene Agency (USAEHA,
Aberdeen Proving Ground, MD) in July 1980, but the sanples were analyzed only for netals (which
were generally nondetect) and conventional water quality paranmeters. USATHAMA's report was
issued in October 1980; the USAEHA "Solid Waste Special Study" was included as an appendix to a
subsequent report by Jefferson Associ ates, known as the Jefferson report.

2.2.3 Jefferson Associ ates

2.2.3.1 1In 1982, Jefferson Associates conducted an overall environnental assessnment of the
depot to deternmine if an environmental inpact statement was needed for then-current and pl anned
depot activities. In their June 1982 report, Jefferson Associates incorporated the results of
prior investigations and exanmi ned the materials handled on the site and the materials handling
procedures. The study concluded that there were only minor adverse inpacts on the environnent,
and recommended that certain mtigation nmeasures be inplenented, including nmonitoring for
organi c contam nants in groundwater.

2.2.4 US. Arny Environnental Hygi ene Agency

2.2.4.1 A hydrogeol ogi ¢ study was conducted by the USAEHA in 1985 which included the
installation of an additional 14 on-base groundwater nonitoring wells (LM 13 through LM 26, see
Figure 5.2-1 for well locations). This study concluded that the Upper Tul are nenber of the
Tulare Formation (see Section 5.0) in the northern part of the depot was contami nated with

vol atil e organi ¢ conpounds.

2.2.5 Radian Corporation (Radi an)

2.2.5.1 An evaluation of groundwater contam nation at the depot was performed by Radi an and

di scussed in their August 1986 report. Radian was contracted to revi ew existing records and to
performsoil gas and groundwater anal yses at the depot. The objectives of this investigation
were to determ ne whether there was any off-depot mgration of contam nated groundwater, to

| ocate sources of contaminants on the facility, and to define additional work required to assess
the environnental inmpacts of the groundwater contami nation. The investigation included
conducting a two-phase soil gas investigation at the depot in Novenber 1985, installing and
sanpling 17 additional on-base groundwater nonitoring wells between Decenber 1985 and May 1986
in areas of suspected contam nation, and sanpling the existing 26 on-base nonitoring wells. The
Radi an i nvestigations delineated three principal areas of soil gas contam nation (Areas 1, 2,
and 3) and three additional mnor areas of contam nation (Areas 4, 5, and 6), with TCE and/or
PCE being the major volatile contamnants in all six areas. The results of the soil-vapor
investigation were then used to position groundwater nonitoring wells to determne the nature
and vertical and lateral extent of the groundwater contam nants within the depot boundaries. The
addi tional 17 groundwater nonitoring wells (LM 27A through LM 43) were installed on base and
sanpl ed; the 26 already existing wells were also sanpled. Analytical tests performed were by EPA
Met hods 601 (purgeabl e hal ocarbons), 602 (volatile aromatic conpounds), and 200.7 (netals by

i nductively coupled plasna). Contami nants detected above EPA Maxi num Contam nant Level s (MCLs)
and California Departnent of Health Services (DHS) action levels were arsenic, chromum iron
nmanganese, sel enium TCE, PCE, 1, 1-dichloroethene (1,1-DCE), and 1, 2-dichl oroethane (1, 2-DCA).
Anong organi c constituents, TCE and PCE were consistently found in the greatest concentrations

2.2.6 Wodward-d yde Consultants

2.2.6.1 Wodward-dyde Consultants (WCC) has been under contract to the U S. Arny Corps of

Engi neers on behal f of the DLA, DDRWTracy, since Septenber 1986 to conduct an RI/FS at the
depot in accordance w th Conprehensive Environnental Response Conpensation and Liability Act
(CERCLA) and subsequent Superfund Anendnents and Reaut hori zati on Act (SARA) gui dance. This has
invol ved soil gas sanpling froman additional 90 soil gas sanpling locations in 1987, sanpling
15 privately owned wells in 1987, installation and sanpling of 93 soil borings in 1987-1990,
installation of 46 new nonitoring wells in 1987-1990, and sanpling of all 43 previously existing
nmonitoring wells and 46 new nonitoring wells. Starting in May 1991, WCC conducted four quarterly
sanpling rounds of all nonitoring wells. Results fromthe May 1991 and August 1991 sanpling



rounds were used as the basis for the QU #1 Renedi al I nvestigation and Baseli ne R sk Assessnent
(RI/BRA) Report.

2.2.7 In Decenber 1991 WCC conpleted a Solid Waste Managenent Unit (SWWJ) Engi neering Report
for DDRWTracy. The objectives of the study were to evaluate 16 known potential SWW sites and
to delineate those units requiring further sanpling, investigation, or corrective action based
on their potential to contribute to contam nation of air, soil, or water.

2.2.8 In Novenber 1992, WCC conpleted a Wl | Eval uati on and Abandonnent Engi neering Report as a
part of the ongoing study of environnental conditions at DDRWTracy. Activities included the

i npl enentation of a well abandonnment program and the collection of groundwater sanples fromtwo
active wells at the depot to evaluate and nmitigate any potential for identified wells to serve
as pat hways of groundwater mgrati on between aquifers.

2.2.9 1In July 1992 WCC prepared a Conprehensive Site Wde RI/FS Wrk Plan as a part of the
ongoi ng study of environnental conditions at DDRW Tracy. The Work Pl an describes activities that
wi Il be conducted to addresses all known and suspected sites where contam nation of the

envi ronnent may have taken place both on and off the base, as a result of DDRWTracy activities.
The Conprehensive Site Wde RI/FS will address groundwater contam nation (including QU #1) and
all other potential and known sources of contam nation. The Wrk Plan includes the nost
conprehensive |ist of suspected or known sites of contam nation. These areas are discussed
further in Section 5.0.

2.2.10 In January 1993 WCC prepared a Wll Mnitoring Engineering Report which sumarized the
data collected during the four quarters of groundwater sanpling conducted by WCC bet ween May
1991 and March 1992.

2.3 H STORY OF CERCLA ENFORCEMENT ACTI VI TI ES

2.3.1 In May 1984, the California Regional Water Quality Control Board, Central Valley Region
(RWXB) was advised that TCE and PCE levels in three of the nonitoring wells exceeded the state
action level of 5ug/L. As aresult, in early 1985, 12 additional nonitoring wells were
installed, including 10 along the depot's northern boundary, in an attenpt to identify possible
sources of the conpounds and to determ ne whether the conpounds had m grated beyond the property
line. 1In August 1990, the DDRWTracy site was |listed on the CERCLA National Priorities List
(NPL) as a "Superfund" site. In June of 1991 a Federal Facilities Agreenent (FFA) for DDRWTracy
was executed. The parties to the FFA are DDRW Tracy, EPA Region 9, State of California
Departnment of Health Services - Toxic Substances Control Program and the RAMXCB. The FFA
includes a schedule for conpletion of the prinmary docunents (RI/FS, R/FS Wrk Plans, ROD,
Proposed Plans, Wll Mnitoring Report, and BRA) addressed in the FFA and describes the process
to be followed in the preparation of the RI/FS and this Record of Decision (ROD) for QU #1.

2.3.2 Presently (1993) there are a total of 89 nonitoring wells installed both on and off the
depot. Selected wells are sanpled on a quarterly basis. Based on the sanpling results

DDRW Tracy has determ ned that contam nated groundwater has mgrated over 2,500 feet off base in
a northeasterly direction. Because of this, DDRWTracy contracted for construction and operation
of a InterimRenedial Measure (I RM consisting of a groundwater extraction systemand an air
stripper with vapor control to reduce the off-base migration of the nost contaminated portion of
the plume. The IRMis currently being operated under a pernit fromthe RAQCB which includes
specific waste discharge requirenents (WDRs), including nonitoring. Although this permt is not
required because this is a CERCLA activity, DDRW Tracy has chosen to be permtted under the
RWXCB Waste Di scharge Requirenent Program DDRW Tracy has al so chosen to permt discharges to

t he evaporation/ percol ati on pond and stormwater pond on the base. DDRW Tracy has applied for a
permt to discharge treated groundwater from QU #1.

2.3.3 1In 1990, DDRWTracy contracted for a quarterly groundwater nonitoring programto be
perforned by Wodward-d yde Consul tants of Qakland, California. The Well Mbnitoring Engineering
Report issued in January 1993 includes data fromthe first four quarters (1 year) for this
program The well nonitoring programis currently being perforned by Montgonery Watson,
formerly J.M Montgonery.

3.0 H GHLI GHTS OF COWUNI TY PARTI CI PATI ON



3.1 The DDRWTracy Public Affairs Ofice and Environnental Protection Ofice have been
conducting comunity relations activities since 1984. Activities have included news articles,
public notices, public neetings, the establishnment of information repositories, comunity
interviews, and tours for public officials. Generally these activities have addressed the
conpr ehensi ve environnmental issues at DDRWTracy in addition to the specific issues pertaining
to QU #1. H ghlights of the community relations programrelating specifically to QU #1 are
provi ded bel ow.

3.2 The activities described bel ow were conducted to elicit the participation of the |ocal
community and to incorporate public concerns and comments into the design of the renedial action
for QU #1.

3.3 On Decenber 19, 1992, a public neeting was held by the staff of DDRWTracy to establish a
Techni cal Review Committee (TRC). The purpose of the TRCis to engage the local comunity in
the environnental cleanup decision nmaking process for QU #1. The neeting consisted of a series
of presentati ons nade by DDRW Tracy staff and several of the regulatory agencies involved in the
program describing the contam nation of QU #1, the proposed renedi ati on, and the rol es and
responsibilities of the agencies involved in the renediation program A total of 13 people
volunteered to participate on the TRC. Menbers of the TRC include the foll ow ng:

. A representative of the San Joaqui n Farm Bureau Federation

. A representative of the San Joaquin County Environnental Health Depart nent
. A Tracy H gh School student representing the H gh School Science Departnent
. Three private citizens fromthe comunity

3.4 The charter of the TRC states that it will neet quarterly or on an as-needed basi s.
M nutes of each TRC neeting will be placed in the infornation repositories naintained at
DDRW Sharpe and the Tracy Public Library and will be part of the Adm nistrative Record.

3.5 In Decenber 1992, the RI/FS report and Proposed Plan for QU #1 DDRW Tracy were rel eased for
public review. These two docunents were made available to the public in both the Administrative
Record and the information repositories. A notice of availability announcing the rel ease of

t hese docurments and the date, tine, and |ocation of a public neeting was published in the Tracy
Press and Stockton Record on Decenber 14, 1992. The official public comrent period was held
from Decenber 30, 1992 through January 28, 1993.

3.6 During the public comment period, a public neeting was held on January 14, 1993 to discuss
the RI/FS and Proposed Plan. At this neeting, representatives fromDDRWTracy, the U S. Arny
Corps of Engi neers, the CAL-EPA Regional Water Quality Control Board, the CAL-EPA Departnent of
Toxi ¢ Substances Control, and the U S. EPA described the characteristics and extent of

contam nation of QU #1, discussed the renedial alternatives under consideration, and answered
questions raised by the public. The attached Responsiveness Summary provides a summary of the
comrents received verbally at the public nmeeting and in witing during the public comrent
period, and presents responses to these coments.

3.7 Finally, staff at DDRWTracy is planning to devel op fact sheets on current and proposed
cleanup activities as informati on becones available. At this tine it is not known how nany fact
sheets will be prepared or the specific subjects that will be addressed in the fact sheets. In
addition, DDRWTracy is in the process of developing a mailing list. Fact sheets will be
distributed to the individuals and organi zations on the mailing list and others expressing
interest in receiving informati on about the remedi ati on project.

4.0 SCOPE AND ROLE OF QU #1

4.1 ROLE OF QU #1

4.1.1 As described in Sections 1.0 and 2.0, past waste nmnagenent activities at DDRWMTracy have
resulted in contam nati on that has been evaluated in a series of investigations. These

investigations show that TCE and PCE have been found persistently as contam nants in the soil,
soil gas, and groundwater at the depot. Qher volatile organic, inorganic, and pesticide



conmpounds have been found | ess frequently (see Table 5.2-1). The contani nated groundwat er plumnme
has been designated as Qperable Unit No. 1 (QU #1) of DDRWTracy. Although other areas of

contami nation are known or suspected to exist at DDRWTracy, this Record of Decision (ROD)
addresses only the renediation of QU #1, defined as the contam nated groundwater plune on and
of f base, enmmnating from DDRW Tracy (Figure 1.2-3). This plume of contamination is prinmarily
characterized by PCE and TCE, and secondarily characterized by other volatile organic conpounds
and potentially by inorganics and pesticides (Table 5.2-1). This RODis setting aquifer cleanup
levels for PCE, TCE and DCE. The additional chemcals of concern detected in this plunme will be
characterized further in the DDRWTracy Conprehensive Site Wde RI/FS. Further characterization
is necessary to determ ne background concentrations and to determ ne whet her of fbase sources are
contributing to contam nation detected in QU #1. Because the plune extends off base and
presently has the potential to affect residents and workmen in the affected area and conti nues
to expand, it has been decided to expedite the cleanup of the plune in advance of any on-base
required cl eanup by designating QU #1

4.1.2 A though soil contam nation has been identified on base, it is not addressed in this ROD
Detail ed investigations of on-base potential sources of contam nation, including the solid waste
nmanagenent units (SWWs) and underground storage tanks (USTs), are presently (in 1993) ongoi ng
(see Section 2.0). The goal of these investigations is to identify and renmedi ate those areas
that have a potential to release contamination. This work is being conducted under the
Conprehensive Site Wde RI/FS, and will consist of additional soil and groundwater
investigations as described in the Conprehensive Site Wde RI/FS Wrk Pl an.

4.2 SCOPE OF QU #1

4.2.1 1In view of the ongoing off-base transport of contam nation in the groundwater, an Interim
Renmedi al Measure (I RV has been constructed at the northeastern boundary of DDRW Tracy. The
objective of the IRMis to reduce additional mgration of contam nation off base. The IRMis a
groundwat er extraction and treatnment system designed to collect groundwater fromthe Upper

Hori zon, Upper Tulare Formation (about a 50-foot depth), treat the water by air stripping, treat
vol atile organic air em ssions using a vapor-phase granular activated carbon unit, and discharge
the treated groundwater to the Upper Tulare Aquifer through injection well and surface

i mpoundnents. Treated effluent water fromthe IRMnmay al so be directed into the on-base storm
wat er hol di ng pond under an RWNXB pernit. Although the permit is not required because this is a
CERCLA activity, DDRWTracy has chosen to permt the QU #1 renedial action under the RANXCB' s
Waste Discharge Requirenent. At present (early 1993), the air stripping systemoperates at

about 120 gallons per minute (gpm using an air stripper designed to treat 500 gpm 6 extraction
wells, 3 injection wells, and 10 nonitoring wells. The IRMis incorporated into the renedia
action selected for QU #1 (see Section 7.0).

4.2.2 Seventeen chemcals of concern were identified in the baseline risk assessnent (BRA) for
QU #1. These chemcals are listed in Table 5.2-1. Aquifer cleanup |levels (Table 4.2-2) have
been established in this ROD for TCE, PCE, and DCE. The aquifer cleanup |evels establish the
standards for restoration of groundwater in QU #1. These aquifer cleanup | evels were set for
TCE, PCE, and DCE because TCE and PCE are preval ent base related chem cals of concern that
contribute significantly to human health ri sk and DCE nay be base related and may contribute
significantly to human health risk. The observed groundwater concentrations in QU #1 at

DDRW Tracy of TCE and PCE exceedi ng their naxi numcontam nant |evels (MCLs) are shown in Figures
5.2-1 through 5.2-6. The conpound 1, 1-di chl oroet hene (DCE) al so has been found in groundwater at
concentrations exceeding its MCL (see Table 5.2-1). Aquifer cleanup |levels are not established
in this ROD for other chemicals of concern that have al so been found in the QU #1 groundwat er
including chloroform carbon tetrachloride, netals, sinazine and dieldrin (see Table 5.2-1 for a
conplete listing). These chem cals either have known of f-base sources (chloroforn), or their
sources are unknown at this tine and plunes of these constituents have not been identified. No
aqui fer cleanup | evel s have been designated for these chemcals in this ROD. All chemicals

of concern and pathways will be re-evaluated in the Conprehensive Site Wde RI/FS

4.2.3 The aquifer cleanup levels for TCE, PCE, and DCE were derived by considering various
standards (see Section 10.0) and by conducting a site-specific BRA (see Section 6.0). dean-up
| evel s considered for groundwater are shown in Table 4.2-1. The results of the baseline risk
assessnent are summari zed in Section 6.0 and Table 5.2-1. Based on the two tables, the Federa
MCLs for TCE and PCE, and the State MCL for DCE were selected as aquifer cleanup |levels, as
shown in Table 4.2-2.



4.2.4 The principal renedial action objective for QU #1, therefore, is to reduce the
concentrations of TCE and PCE contamination to the federal MCLs (5 ug/l) for both TCE and PCE in
groundwat er of the Upper, Mddle, and Lower Horizons in the QU #1 plune. An additional cleanup
standard is the State MCL (6 ug/l) for 1,1-dichloroethene (DCE); it is expected that this
standard wi Il have been achieved as well if the TCE and PCE standards have been net. Oher

vol atil e organi cs such as carbon tetrachloride and chloroformw Il also be cleaned up along with
the TCE and PCE. EPA, the State, and DLA agree that, at a minimum the nore stringent of the
federal or state prinmary MCL's are ARARs for the aquifer clean-up standards at the site. The
State has asserted that Division 3, Chapter 15 of Title 23 of the California Code of Regul ations
is an ARAR at this site requiring clean-up to background unless it is technologically or
economically infeasible to do so. Al parties to the FFA have not agreed that Chapter 15 is an
ARAR in this case. Therefore, the aquifer clean-up standards for this site will be established
at the MCLs for the following constituents: TCE, PCE and DCE, as set forth in Table 4.2-2
However, the DLA will conduct studies to assess the technol ogi cal and econonmic feasibility of
achi eving background and will evaluate a nore stringent aquifer cleanup standard during the
Conprehensive Site Wde FS which will be considered by all the parties

4.2.5 Effluent treatnent standards have been established in this ROD for six of the chemcals
of concern (Table 5.2-1) identified in the QU #1 BRA (see Section 6.0). These chenmicals are
TCE, PCE, DCE, carbon tetrachloride, chloroformand dieldrin. The effluent treatment |evels are
the performance standards for the treatnent system These standards pertain to the water that
will be returned to the aquifer following treatnent. Effluent treatnent standards were set for
t hese chem cal s because they may be base related and contribute significantly to the human
health risk posed by QU #1 as assessed in the BRA. The effluent treatnent standards were
selected for on-site disposal to | and based on use of best practicable treatnent or control

net hod (BPT) and the State's non-degradation standard (Resolution 68-16 of the State Water
Quality Control Board). BPT is determ ned using the balancing criteria of site conditions,
treatnment technol ogies, and cost. Air stripping satisfies use of BPT. The effluent treatnent
standards are presented in Table 4.2-3.

4.2.6 No effluent treatment standards are established for other chem cals of concern eval uated
in the BRA (see Table 5.2-1) at this tinme, because these other chemcals found in the QU #1
plume are not expected to be present in significant concentrations (see Table 5.2-1) in the
effluent (e.g., barium sinazine), or are believed to be naturally occurring (e.g., boron netals
and nitrate). The Conprehensive Site Wde RI/FS will eval uate whether netal concentrations are
naturally occurring. A determination will be nade as to whether the concentrations found
contribute significantly to human health and environnental risk and whether DDRWTracy is
responsi ble for elevated | evels of these constituents. It is possible that additiona

information fromongoing well nonitoring or IRMoperation nay indicate that concentrations of
other, not presently known chem cals may influence treatment or disposal design options. If this
shoul d occur, groundwater extracted for treatnment nmay have to be pretreated for such conpounds
if present in sufficiently high concentrations, to prevent danage to the treatnent system or
inpacts to the reinjection aquifer's groundwater quality.

4.2.7 1t is expected that the renedial action to achieve these objectives will extract
groundwat er out of the plune and gradually achi eve the aquifer cleanup |evels and prevent or
mnimze the transport of contam nants off base and a further expansion of the plume. The
extracted groundwater will be treated appropriately for the selected di sposal nethod based on
the standards described above in paragraph 4.2.5 (see Table 4.2-3). The existing IRM
installation will be utilized in the renediation to the nmaxi mum extent possible

4.2.8 In this manner, the principal threat to off-base residents and workers posed by the
DDRW Tracy QU #1 groundwat er contam nation will be addressed.

5.0 SUWARY OF QU #1 CHARACTERI STI CS

5.0.1 This section provides a sunmary of the nature and extent of contami nation associated with
QU #1 and the actual and potential routes of exposure posed by QU #1.

5.1 KNOMW OR SUSPECTED SOURCES OF CONTAM NATI ON

5.1.1 As described in Section 2.0, previous investigations conducted by USATHAMA, Radi an, and
WCC i ncluded efforts to identify contam nant sources at DDRWTracy. Wile the history and



location of many of the suspected sites identified by these studies are known, mnany have not
been sanpl ed to ascertain whether or not they are, in fact, contam nated. Generally, however,
investigations to date have not precluded the possibility of the presence of toxic or hazardous
materials at these sites. The identified sites and other potential sources, such as UST sites
and an industrial waste pipeline, as well as other contam nants and other nedia, wll be
addressed in the Conprehensive Site Wde RI/FS for the depot, as described in the Conprehensive
Site Wde RI/FS Wrk Pl an.

5.1.2 The nost conprehensive description of potential and known sources of contami nants at
DDRW Tracy is included in the Conprehensive Site Wde RI/FS Wrk Plan prepared by WC for
DDRW Tracy in July 1992. This Wrk Plan addresses 65 sites at DDRW Tracy, i ncludi ng underground
storage tanks (UST), solid waste nanagenent units (SWW), and known or suspected areas of soil
contam nation that may have rel eased contam nants into the environment. The |ocations of these
sources are shown in Figure 5.1-1 and the title of each source is provided in Table 5.1-1.

These sites will be evaluated in the Conprehensive Site Wde RI/FS.

5.2 NATURE AND EXTENT OF CONTAM NATION I N QU #1
5.2.1 Background

5.2.1.1 The follow ng discussion of the nature and extent of contam nation in QU #1 i s based on
the results of four quarters of groundwater nonitoring conducted at DDRW Tracy by WCC from May
1991 to March 1992. These data are conprehensive with respect to the nunber of wells sanpl ed
and nunber of constituents analyzed, and represent data that neet the data quality objectives
for its intended purpose.

5.2.1.2 As of February 1993, a total of 89 groundwater nonitoring wells (LM 1 through LM 43 and
LM 47 through LM 92) were installed as part of renmedial investigations for DDRVMTracy (see
Figure 5.2-1). Al groundwater nonitoring wells are screened within the Upper Tul are.

5.2.2 Nature and Extent of Contam nation

5.2.2.1 The results of the four quarters of groundwater sanpling and anal ysis conducted by WXC
indicate that TCE and PCE are the nost preval ent contam nants present within the Upper Tulare
Aqui fer underlying the site. Gther volatile organic conpounds, inorganics, and pestici des have
been detected less frequently (Table 5.2-1). The anal ytical data obtained during the four
nonitoring events indicate that with tinme, the concentrations of both TCE and PCE have becone
diluted and di spersed, migrating laterally north to northeast and downward, in the general
directions of groundwater flow.

5.2.2.2 The renedial investigation data obtained as part of the well nonitoring programin 1991
and 1992, which were the nost significant data used in the preparation of the FS and this ROD,
were validated and the quality was found acceptable to support the recommendations of this ROD.
Data obtained in 1990 and earlier were less fornally validated, and were used only to indicate
historical trends of contami nation in the preparation of the RI/FS and ROD. A full discussion
of data quality up to 1990 is contained in Appendix Kto the QU #1 R /FS Report (WXC 1992).

5.2.3 Lateral and Vertical Extent of TCE Contam nation

5.2.3.1 Based on data collected by WCC, it appears that the TCE plune has two mai n branches.
One branch follows the direction of groundwater flow and extends approximately 2,900 feet
downgradi ent of LM 25 in a northeast direction. The other branch is toward the east, extends at
|l east 3,100 feet due east of Well LM 30, and is presently unbounded. Hi storically, the highest
TCE concentrations have been detected in groundwater sanples collected fromWll LM25, whichis
screened in the Upper Horizon.

5.2.3.2 The lateral extent of TCE contam nation, as defined by concentrations above the MCL
value (5 ug/L), is delineated by shallow Wlls LM1, LM15 LM71, LM83, LM68, LM63, LM77
and LM 80. The lateral extent of TCE in each horizon is presented in Figures 5.2-1 through
5.2-3. Vertically, along the direction of groundwater flow, TCE has not been detected at depths
greater than about 160 feet bel ow grade, as indicated by concentrations bel ow the MCL value in
Wlls LM48, LM52, LM81 and LM 91.



5.2.4 Lateral and Vertical Extent of PCE Contam nation

5.2.4.1 The lateral extent of PCE, as defined by concentrati ons above the MCL value (5 ug/l),
ext ends about 1,700 feet downgradi ent of the northern base boundary. Well cluster LM 68/ LM
69/ LM 70 has had PCE detections only in the deepest well in that cluster, LM 70 (screened from
121.5 to 141.5 feet below grade). It appears that PCE extends to a depth of at |east 140 feet
bel ow grade in this area, while Wll LM 81 (screened from 133 to 153 feet bel ow grade) has had
no PCE detections. Hi storically the highest PCE concentrati ons have been detected in

groundwat er sanples fromWI | LM 80, screened within the finer-grai ned sedi ments above the upper
hori zon. The lateral extent of PCE in each horizon is presented in Figures 5.2-4 through

5. 2-6.

5.2.5 Lateral and Vertical Extent of Qther VOCs, Pesticides and | norganics

5.2.5.1 Analytical results fromsanples collected by WoC indicate that in addition to TCE and
PCE, other volatile organic conpounds (VQOCs) such as Freon 11, Chloroform 1,1,1-TCA and

1, 1-DCE were detected during the four quarters of sanpling. However, these VOCs were detected
at low levels (except for the detection of 1,1-DCE in Wll LM 32 which was detected above its
MCL). Guven the irregular occurrence and irregular spatial distribution of these detections, it
is not possible to contour or nmke definitive conclusions regarding the horizontal and vertical
extent of these contam nants. These chemicals will be further evaluated in the Conprehensive
Site Wde RI/FS.

5.2.5.2 The WXC results also indicated that the pesticides dieldrin and 4, 4-DDT were detected
at concentrations greater than their respective cancer risk factors. Sinmazine and 2,4-D were
al so detected, however at levels below their respective McLs. G ven the irregular occurrence
and irregular spatial distribution of these detections, it is not possible to contour or make
definitive conclusions regardi ng the horizontal and vertical extent of these contam nants.
These chemicals will be further evaluated in the Conprehensive Site Wde RI/FS.

5.2.5.3 For the analysis of total netals, the WCC results indicated that concentrations in
excess of established or proposed MCLs were detected for the followi ng netals: alum num

barium iron, chrom um nanganese, nercury and nickel. Gven the irregular occurrence and
irregular spatial distribution of these detections, it is not possible to contour or nake
definitive conclusions regarding the horizontal and vertical extent of these contam nants. These
chemcals will be further evaluated in the Conprehensive Site Wde RI/FS.

5.2.6 Fate and Transport

5.2.6.1 The fate and transport of depot-related contam nants at DDRW Tracy are discussed in
detail in the QU #1 RI/FS Report. Contam nants detected in the soil gas would mgrate upwards,
emanate at the ground surface, and disperse in the atnosphere. Contamnants remaining in the
vadose-zone soil would, over tine, either volatilize or mgrate downward to the groundwater due
to vertical percolation.

5.2.6.2 The TCE and PCE groundwater plunes have in the past noved in a northeasterly direction
at rates of approximately 80 and 40 ft/year, respectively. The rate of transport is a function
of several processes including sorbtion, biotransformation, volatilization and groundwater flow.
These rates are expected to be | ower now due to the installation and operation of the | RM punp

and treat groundwater renediation system The novenent of the plume is acconpani ed by dilution
due to three-dinensional dispersion and the weakeni ng of on-depot sources of TCE and PCE to the
gr oundwat er .

5.2.6.3 There are too few positive results for pesticides to indicate fate and transport of
t hese conpounds.

5.3 KNOMW RI SKS AND RQUTES OF EXPOSURE

5.3.1 Environnental studies at DDRWTracy have indi cated that groundwater contani nated
principally by TCE, PCE, and locally by DCE (QU #1) flows fromthe northeast section of the
depot to off-base private land. Qher potential chemcals of concern detected i n DDRW Tracy
groundwat er, including boron, nitrate, dieldrin, carbon tetrachloride, chloroform and netals,
may or nay not have of f-base sources or may or nmay not be naturally occurring (in the case of



inorganics including boron, nitrates and netals). These and other potential chenicals of
concern will be addressed in the Conprehensive Site Wde R /FS. Any necessary renediation will
be addressed in the Site Wde ROD.

5.3.2 A baseline risk assessnent (BRA) was perfornmed to define the risk posed to public health
and the environnent due to the presence of TCE, PCE, and the other chemicals of concern present
in the groundwater. The assessnment focused on the estinated risk an of f-base resident woul d
face from bei ng exposed to contam nated groundwater. Several potential ways of being exposed
(call ed "exposure pathways") that were eval uated included: the resident drinks froma donestic
well placed within the off-base contam nation plune; the resident inhales vapor while showering
with such water; the resident absorbs such water through the skin while showering or washing;
and the resident eats vegetables and crops irrigated with the water. O f-base agricultura

wor kers may be exposed to dernmal contact and inhalation of contamnants fromirrigati on water
drawn fromwells located within the plune. Section 6.0 provides a nore detailed summary of the
ri sk assessnent and hazards associated with contam nants found in the groundwater plune.

5.3.3 The QU #1 BRA concl uded that excess cancer risk exceeds reconmmended protective levels for
the "exposure pat hways" described in the above paragraph for an off-base resident. Using a
hypot hetical future scenario in which a well nmay be installed into the Upper Tulare Aquifer, the
risk to a resident again woul d exceed recomended protective levels. The future risk to
agricultural workers al so exceeds protective |evels.

5.3.4 Plants and aninmals in and around DDRW Tracy include terrestrial vegetation; soi
invertebrates; snmall mammuals; birds; reptiles; and aquatic plants, invertebrates, and
vertebrates. These plants and aninals are associated with the stormwater runoff pond, which is
periodically drained, and flood-irrigated fields downgradi ent of the depot. The chem cals of
concern in QU #1 do not pose an unacceptable environnental risk to plants and aninmals, based on
the assunptions and uncertainties presented in the BRA

6.0 SUWARY OF QU #1 R SKS
6.1 | NTRODUCTI ON

6.1.1 A baseline risk assessnent (BRA) for QU #1 at DDRW Tracy has been conducted and is
provided in Section 6.0 of Volunme 1 of the QU #1 RI/FS Report. The risk assessnent quantified
the potential human health risks at and in the vicinity of the depot associated with exposure to
QU #1, the contam nated groundwater plune in the Upper Tulare Aquifer originating fromthe
depot. The risk assessnent also included an ecol ogi cal risk assessnent for exposure of plants
and aninals to QU #1.

6.1.2 The BRA eval uated both the human health risk and environnental health risk resulting from
the QU #1 groundwater plume in the absence of renediation. Both the existing QU #1 plune and
potential future QU #1 plune mgration (for a 70-year period fromthe present) were considered
Exposure pat hways rel ated to contam nation sources other than QU #1 groundwater (such as

contami nated surface soil or contam nated soil in the vadose zone) were not considered in this

ri sk assessnent. These exposure pat hways and additi onal groundwater exposure pathways not
evaluated in the QU #1 BRA, will be considered in the conprehensive risk assessnent that will be
conducted as a part of the Conprehensive Site Wde RI/FS. The conprehensive risk assessnent

wi Il further address exposure to chem cals of concern for which adequate infornmation on
occurrence and/or source was not available at the tine the QU#1 BRA was prepared

6.1.3 The QU #1 BRA by definition does not consider contam nant sources and potentially
contam nated nedia at the depot other than contam nated groundwater in the Upper Tulare Aquifer
The QU #1 BRA t hus does not consider such sources as contam nated surface soil or subsurface
soil at the depot. It should also be noted that estimates of future plunme mgration and
concentration used in the BRA assune that no renedi al neasures are inplenented. A summary of
the human health risk assessnment is provided in Section 6.2 below. This is followed by a
summary of the ecological risk assessnent in Section 6.3. The conclusions of the risk
assessnent are provided in Section 6. 4.

6.2 SUWARY OF HUMAN HEALTH RI SKS

6.2.0 A summary is provided bel ow of the chem cal data used in the human health ri sk assessnent



and the chem cals of concern (Section 6.2.1), toxicity assessment (Section 6.2.2), exposure
assessnent (Section 6.2.3), risk characterization (Section 6.2.4), and uncertainties and
limtations (Section 6.2.5).

6.2.1 Chenical Data Used and Chem cal s of Concern
6.2.1.1 Data used quantitatively in the risk assessnent consist of:

. August 1991 sanpling round data from89 wells fromthe DDRWTracy quarterly
groundwat er nonitoring program

. 1991 water quality data fromthe nearest two donestic wells (Donmestic Well #1 and
Domestic Wl |l #2) in the downgradient vicinity of QU #1. Wl |l #1 and Donestic Vel
#2) in the downgradient vicinity of QU #1.

. 1991 water quality data fromthree agricultural irrigation wells (Ag Vell #1, Ag
Vel l #2, and Ag Wll #3) in the downgradient vicinity of QU #1

. 1988-1991 water quality data fromthe two water supply wells at the depot: Wll 7,
which is used for depot water supply, and Well 4, which is used for intermttent
recharge of the stormwater pond for maintenance of wildlife (see Figure 6.2-1).

. 1991 water quality data fromfive private wells | ocated upgradi ent of DDRW Tracy
(see Figure 6.2-1).

6.2.1.2 Based on application of the criteria outlined in Section 6.0 of the QU #1 RI/RA report,
the following list of chem cals of concern was selected for the QU #1 quantitative risk
assessnent :

O ganic (7 conpounds) . I norgani ¢ (10 constituents)
- Carbon Tetrachl oride - Arsenic

- Chloroform - Barium

- 1, 1-Di chl or oet hene - Boron

- Deldrin - Chrom um

- Sinmazi ne - Lead

- Tetrachl or oet hene - Manganese

- Trichl oroet hene - N ckel

- Ntrate

- Vanadi um

6.2.1.3 The exposure concentrations of the chem cals of concern for the existing QU #1 plune
were estinmated based on direct groundwater analysis results fromwell sanpling (see Section
6.2.3).

6.2.1.4 A um numwas considered but not included in the final list of the chemi cals of concern
due to its lowtoxicity and to hi gher groundwater concentrati ons of alum num at the depot.
These hi gher concentrations were associated with unfiltered groundwater sanples which were
obtai ned fromolder nonitoring wells exhibiting high turbidity.

6.2.2 Toxicity Assessnent

6.2.2.1 The two principal indices of toxicity used in the toxicity assessnment are the cancer
potency factor (CPF) for carcinogenic effects and reference dose (RfD) for noncarcinogenic
effects.

6.2.2.2 CPFs (also known as "sl ope factors") have been devel oped by EPA' s Carci nogenic
Assessment Group for estimating excess lifetime cancer risks associated with exposure to
potentially carcinogenic chem cals. CPFs, which are expressed in units of (ng/kg-day)[-1], are
multiplied by the estimated i ntake of a potential carcinogen, in ng/kg-day[-1], to provide an
upper - bound estinate of the excess lifetime cancer risk associated with exposure at that intake
level. The term "upper bound" reflects the conservative estimate of the risks cal culated from
the CPF. Use of this approach nakes underestinati on of the actual cancer risk highly unlikely.
Cancer potency factors are derived fromthe results of human epi dem ol ogi cal studies or chronic



ani mal bi oassays to which ani nal -to-hunan extrapol ati on and uncertainty factors have been
applied (e.g., to account for the use of aninal data to predict effects on hunans).

6.2.2.3 RfDs have been devel oped by EPA 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 |lifetine daily exposure |evels for humans, including
sensitive individuals. Estinmated intakes of chemcals fromenvironmental media (e.g., the anount
of a chem cal ingested fromcontami nated drinking water) can be conpared to the RID. RfDs are
derived from human epi demi ol ogi cal studies or aninmal studies to which uncertainty factors have
been applied (e.g., to account for the use of aninal data to predict effects on hunmans). These
uncertainty factors help ensure that the RIDs will not under-estinate the potential for adverse
noncar ci nogeni ¢ effects to occur.

6.2.2.4 Table 6.2-1 provides chronic and subchronic RfDs and slope factors for the chem cals of
concern fromthe EPA databases, IRIS and HEAST. Table 6.2-2 provides a summary of toxicity
information for noncarcinogenic effects for the chemcals of concern, including the type of
speci es studies upon which the RFD is based, the toxic effect of concern, the uncertainty
factors, and the level of confidence in the RFD. Tables 6.2-3 and 6.2-4 provide a sumary of
toxicity information for carcinogenic effects for the chemcals of concern, including EPA wei ght
of evidence classification, species type upon which the slope factor is based, and the type of
car ci nogeni ¢ effect.

6.2.2.5 N trate and | ead have neither an EPA-accepted slope factor nor an RfD. The EPA-accepted
nitrite RFD (1.0 ng/kg-day) in RIS and HEAST was used for nitrate in the risk assessnent
because it is based on studies of nitrate solution ingestion. Because the use of the EPA Lead
Model was not judged to be sufficiently conservative for use for the groundwater-rel ated
exposure pathways, the risks fromlead exposure to QU #1 were estimated by conpari son of
groundwat er | ead concentrations at exposure points to the federal MCL for lead in tap water of
0.015 ny/ L.

6.2.3 Exposure Assessnent

6.2.3.1 An exposure assessnent was conducted for the conpl ete exposure pathways from QU #1. An
exposure pathway descri bes a nechani sm by which a popul ation or individual can be exposed to
chem cal constituents present at or originating froma site. Inconplete exposure pathways do
not result in actual human exposure and are not included in the exposure or risk assessnent.

6.2.3.2 Figure 6.2-2 provides a conceptual nodel of QU #1 that includes the potential exposure
pat hways, and designati ons as to which ones are conplete. It was assuned for the risk assessnent
that the depot will continue to operate for the foreseeable future.

6.2.3.3 Table 6.2-5 provides an overview of the receptor and exposure scenari os that were
assessed. Exposures were quantified for exposure to the current QU #1 plune and for a future
pl ume scenari o, which consisted of future plune mgration for an additional 70 years in the
absence of renediation. Exposures were also estinmated for existing and future | and use
scenarios. Existing receptor scenarios that were eval uated consisted of the follow ng

. Depot Worker. The only conplete pathway for on-base exposure to the contam nants
fromthe QU #1 groundwater plune is the inhalation of volatile organic conpounds
that have m grated through the vadose zone. The potential highest risk individua
fromthis pathway appears to be a civilian worker (because of the civilian workers
| onger average working life at the site relative to a mlitary worker or visitor)
who works predom nantly indoors and in a work space that is |ocated on the ground
floor of a building |ocated over the highest groundwater VOC concentration



. Resi dential Scenario. The nearest residential property downgradient of the depot
potentially inpacted by the QU #1 plunme is the Donmestic Well #1 residence (which is
the only donestic well with a detectable TCE concentration). The Donestic Well #2
residence is |located further downgradient fromthe Donestic Wll #1 and is believed
to be beyond the known current extent of the QU #1 TCE plune based on current well
data. The Donestic Well #1 residence was therefore selected as the subject for
this quantitative assessnent. Since this assessnent involves the evaluation of
potential risks posed only fromthe QU #1 groundwater plunme, risk was estinated for
the average adult.

. Agricul tural Worker Exposure Scenario. Under current |and use conditions, farm
workers working in fields downgradi ent of the depot nmay be exposed to groundwater
fromAg Wlls #2 and Ag Wll #3. During flood irrigation, workers nmay be exposed
dermal ly and nmay inhale volatile contam nants that can be liberated fromthe
groundwat er when it is punped to the surface and transported in channels. Water
quality data for Ag Wll #2 were chosen to assess potential exposures fromthe
agricultural wells, since it had the detectable volatile organic concentrations,
whereas Ag Wl |l #3 did not.

. Consunption of Agricultural Products by Consuners. Under current |and use
conditions, it is possible that agricultural products raised in use conditions, it
is possible that agricultural products raised in could be exposed to the
contam nants found in the QU #1 plune. The extent to which comercial crops
(wal nuts, beans, and alfalfa) would incorporate groundwater contam nants is expected
to be mnimal. Since the hone garden scenario (defined by EPA) provides much higher
exposures and represents a potentially higher risk, it was decided to quantify only
the potential risks associated with the consunpti on of home-grown veget abl es.

6.2.3.4 For assessing future potential risks under possible future |Iand use devel opnent pl ans
(in the absence of County devel opnent restrictions), it was assuned a residence and
domestic/agricultural water supply well will be conpleted in the Upper Tulare Aquifer closer to
the site boundary. Potential future risks were estimated for this "worst-case" future offsite
location, for the Donestic Well #1 residence, and for agricultural workers in fields irrigated
by Ag Well #2. Additional downgradient |ocations that mght be affected by future plume
mgration were also identified

6.2.3.5 The exposure concentrations of the chem cals of concern for the existing QU #1 plune
were estinmated based on direct groundwater analysis results fromwell sanpling (Table 6.2-6).
For the assessnent of potential risks fromfuture plunme migration in the absence of renediation
one di nensional transport nodeling (assumng no lateral dispersivity and no nmetal sorption to
soil) of the groundwater was perfornmed to predict future groundwater chem cal concentrations at
exposure points (Table 6.2-7). A summary of principal exposure frequency and duration
assunptions is provided in Table 6.2-8.

6.2.4 Risk Characterization

6.2.4.1 1In the risk characterization, the toxicity parameters (i.e., slope factors and RfDs)
for the chenm cals of potential concern are used in conjunction with the cal cul ated chenica
intakes for the nodel ed popul ations to estinate quantitatively both carcinogenic and
noncar ci nogeni ¢ health ri sks.

6.2.4.2 Excess lifetime cancer risks are determned by multiplying the intake level with the
cancer potency factor. These risks are probabilities that are generally expressed in scientific
notation (e.g., 1x10[-6] or 1E6). An excess lifetinme cancer risk of 1x10[-6] indicates that, as
a pl ausi bl e upper bound, an individual has a one in one mllion chance of devel opi ng cancer as a
result of site-related exposure to a carcinogen over a 70-year lifetine under the specific
exposure conditions at a site. |If the carcinogenic risk sumred over all pathways for a receptor
is greater than 1x10[-6], the risk is considered potentially significant for the purposes of

the risk assessnent.

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



adding the Hgs for all contaminants within a nediumor across all media to which a given

popul ati on nmay reasonably be exposed, the Hazard Index (H') can be generated. The H provides a
useful reference point for gauging the potential significance of nultiple contam nant exposures
within a single nmediumor across nedia. |If the H, summed over all pathways for a receptor is 1
or greater, the risk was considered potentially significant for the purposes of the risk
assessnent .

6.2.4.4 The estimated risks for the receptor scenarios are quantified and di scussed bel ow,

foll owed by a discussion of the uncertainties in the risk characterization. It should be noted
that a nunber of assunptions have been made in the derivation of these values, nmany of which are
likely to overesti mate exposure and toxicity. The actual incidence of cancer is likely to be

| ower than these estimates.

6.2.4.5 R sk for Gvilian On-Base Wrker

6.2.4.5.1 The exposure pathway for the civilian worker at the depot is through volatile organic
conpounds enanating fromQU #1. The risk estimates to the civilian worker are summari zed in
Table 6.2-9. For both the average exposed individual and reasonabl e naxi mum exposure (RVE)
individual, the estimated cancer risks are bel ow 1x10[-6] and the H is below 1. The risk posed
by the QU #1 plune to civilian personnel at the depot thus does not appear to be significant.
Since the civilians experience the |ongest duration of exposure to Volatile O ganic Conpounds
(VQCs) fromQU #1, risks to mlitary workers and visitors are al so not expected to be
significant.

6.2.4.6 Risk for Agricultural Worker

6.2.4.6.1 The individual farmworker who perforns the task of flood irrigation was sel ected as
the worker with the highest potential for exposure to contam nants from QU #1. Three scenari os
were conducted. The present and future agricultural worker scenarios were conducted for the
present agricultural wells assumng Ag Wll #2 as the exposure source. A third scenario was
conducted for a future farmworker assumng irrigation froma hypothetical future well |ocated
closer to the depot at the highest projected off-site groundwater VOC concentrations. The risk
estimates for these three scenarios are provided in Table 6.2-10. The dermal exposure cancer
risk estimates are provided in Table 6.2-11.

6.2.4.6.2 The cancer risk is less than 1x10[-6], and the chronic H is less than 1.0 for the
present agricultural worker for the average exposure conditions. The estimated cancer risk
slightly exceeds 1x10[-6] for the present agricultural worker for the RVE condition, although
the chronic H renmains less than 1.0. For the future (70 years fromthe present) agricultura
wor ker, the carcinogenic risk exceeds 1x10[-6] for both the average exposure and the RME, but
the H is less than 1.0

6.2.4.6.3 The risks posed by QU #1 (based on the cancer risk estimates, H estimtes, and
eval uation of groundwater |ead concentrations) to current agricultural workers and future
agriculture workers under average (nost |ikely) exposure conditions thus do not appear to be
significant. These conclusions are predicated by the concept that agricultural workers do not
drink contam nated irrigation water.

6.2.4.7 Of-Site Residents

6.2.4.7.1 The residential scenario for the present and the future conditions at the Domestic
Wel | #1 exceed the baseline cancer risk of 1x10[-6], and the chronic H exceeds 1 (see Table
6.2-12). This is also true for the future "worst-case" residential scenario nearer to the
boundary of DDRW Tracy. The groundwater ingestion pathway is the major risk contributor

6.2.4.7.2 However, caution nmust be used in interpreting both the cancer risk values and H s.

For the current Donestic Well #1 residential scenario, the |largest two contributors to the
cancer risk fromgroundwater ingestion (average cancer risk of 1.5x10[-5] and RME cancer risk of
6. 7x10[-5]) are arsenic and dieldrin, which were both not detected in the vicinity of the
Donmestic Wl |l #1 in the August 1991 nonitoring round data. Carbon tetrachloride, another
appreciable contributor to the cancer risk, nay or may not have an off-site source not connected
to DDRW Tracy



6.2.4.7.3 TCE is a potential carcinogen originating from QU #1 that has been detected in
groundwat er at the Domestic Well #1 (at a concentration of 6.7 ug/L). The current average cancer
risk contribution of TCE is 5.1x10[-7] when sumred over all exposure pathways. The RVE cancer
risk contribution of TCE is 1.4x10[-6] when sumred over all exposure pathways. Thus, the current
total excess cancer risk for TCE al one exceeds 1x10[-6] for the RVE but not for the average
exposure. The projected future cancer risk for TCEis estimated to exceed 1x10[-6] for both
aver age exposure and RME conditions.

6.2.4.7.4 The primary contributor to the H of 1.8 for the current Donestic Well #1 residentia
scenario is boron (1.1) by the groundwater ingestion pathway (Tables 6.2-12 and 6.2-13). There
is a possibility that boron is not site-related, but occurs as a part of the natural background
in the groundwater of the Tracy area. |f boron is renoved fromthe groundwater ingestion
calculations, the total H drops to 0.70 for the average and 1.01 for the RVE. For the future
residential scenarios, the H exceeds unity even if boron is subtracted

6.2.4.7.5 It is concluded that the Domestic Wl |l #1 residential scenario nay have a present

I evel of risk associated with their use of donestic well water and their proximty to the QU #1
groundwat er plune under the conservative assunptions of the risk assessnent. This is supported
by the RVE cancer risk from TCE al one of greater than 1x10[-6] when summed over all the exposure
pathways. It is also supported by the cancer risk from T TCE of greater than 1x10[-6] for the
future scenario. These risks appear to be principally fromthe ingestion of groundwater
affected by the QU #1 pl une.

6.2.5 Uncertainties and Limtations in the R sk Assessnent

6.2.5.1 The QU #1 baseline risk assessnent by definition does not consider contam nant sources
and potentially contam nated nedia at the depot other than contam nated groundwater in the Upper
Tulare Aquifer. The QU #1 risk assessnment thus does not consider such sources as contani nated
surface soil or subsurface soil at the depot. It should also be noted that estinates of future
plume migration and concentrati on assune that no renedial neasures are inplenented.

6.2.5.2 The overall nethodol ogy of the risk assessnment is judged to be conservative. Sone of
the nmj or conservative assunptions used are as foll ows:

. The contribution to the total estimated risk is substantial fromchemcals which are
(1) not detected in groundwater during the August 1991 sanpling (such as arsenic and
dieldrin) but for the BRA considered to be potentially present and assuned to be
present at half the detection limt, (2) detectable but possibly due to regiona
background conditions (such as boron), and (3) detectable but likely due to | oca
contam nant sources unrelated to QU #1 (such as carbon tetrachl oride).

. Unfiltered water sanple anal yses were used for the concentrati ons of the heavy
nmetals in choosing the list of chemicals of concern and in risk calculations for the
future scenario. Unfiltered (total) netal concentrations fromthe many silty wells
woul d tend to significantly overesti mate heavy netal concentrations in the actua
groundwat er. Thus, the conparison of unfiltered netal concentrations from such
silty wells to (upgradient) private well data nay have resulted in an overly
conservative list of chem cals of concern and possibly significant overestimates in
predicted future heavy netal concentrations at off-site exposure points.

. The nodel i ng of contami nant transport and em ssions was conducted conservatively
t hr oughout .

. The Box Model, which provides an upper limt of risk, was used to estinate airborne
chem cal concentrati ons.

. The Farnmer Vapor Em ssion Mdel was used to calculate emssions fromQU #1. This
nodel incorporates assunptions that would tend to overestinmate actual risks.



. A hypot hetical worst-case future off-site residential and agricultural worker
exposure point was chosen at the location with the highest worker exposure point was
chosen at the location with the highest and | and devel opnent restrictions nay
precl ude the use of land and groundwater at such a |l ocation by the genera
popul ati on.

. Use of the EPA-accepted RfDs and sl ope factors, which are very conservative. They
are based on studies of toxic effects in the nost sensitive species.

6.3 ECOLOGE CAL R SK ASSESSMENT

6.3.1 An ecological risk assessment for QU #1 was conducted for DDRWTracy in the study area
defined by the present maxi num extent of the groundwater plune. The objective of the ecol ogica
assessnent was to provide an apprai sal of potential inpacts of QU #1 on plants and animals in
the study area. Biological observations in conjunction with existing chemcal data pertaining to
QU #1 were used to evaluate toxicity to receptors (plants and animals) and the potential for

bi oaccunul ati on. An ecol ogi cal assessnment will be performed during the Conprehensive Site Wde
RI/FS to determne if endangered species or habitat for endangered species exist at DDRW Tracy.
Shoul d they be found at the depot, the renedial action for QU #1 will be designed to have no
adverse i npact on endangered species or habitat of endangered species

6.3.2 The mgjority of the DDRWTracy site consists of paved areas and other areas with little
or no vegetation. A linmted anount of hydric vegetation is associated with an on-site storm
wat er pond and two waste water percol ation ponds. Agricultural crops and orchards are present
in the downgradient direction

6.3.3 Chemcals for this ecological risk assessment (Table 6.3-1) include various volatile
organi ¢ conpounds (primarily TCE and PCE), pesticides, and heavy netals. Indicator species for
the chemcals of concern include small rodents in agricultural fields and predators/ carnivores
whi ch are capabl e of bioaccunmul ation and concentration. Sensitive biota (listed by state or
federal agencies) were al so consi dered speci es of concern

6.3.4 Three potential exposure nedia that could potentially receive contamnants from QU #1
wer e consi dered

. Exposure Medium 1l - Surface water (i.e., snmall creeks or drainages), if present,
that could contact the contam nated groundwater plune or stormwater pond

. Exposure Medium 2 - Stormwater pond or storm pond outflow discharged to irrigation
canal s/ sl oughs and ultinmately the San Joaquin River. Tulare Aquifers) is used to
occasional ly supply water to the stormwater pond. Previous analytical results from
sanpl es collected fromWII| 4 show no indication of contamnation. This well is
currently schedul ed for destruction

. Exposure Medium 3 - Flood irrigation water produced fromagricultural wells (AG2
and AG 3) screened across the Upper and Lower Tulare wells (AG 2 and AG 3) screened
across the Upper and Lower Tul are

6.3.5 Exposure Media 1 and 2 are unlikely sources of exposure. Exposure Medium 3 was eval uated
as a potential pathway because potentially contam nated groundwater is used to irrigate
agricultural fields.

6.3.6 In order to assess the potential risk posed by Exposure Medium 3 to biota, existing and
predicted future concentrations of groundwater constituents fromthe Ag Wll #2 | ocation were
conpared to aquatic freshwater quality criteria (see Table 6.3-1). For volatile organic
conmpounds (TCE, PCE, and chloroforn), existing and predicted future groundwater concentrations
are 1 to 3 orders of magnitude | ower than recommended water quality criteria or acute/chronic
aquatic toxicity concentrations. Metal concentrations for the Ag Well #2 location (based on
Well LM 66 data) are also low with respect to the acute/chronic aquatic toxicity concentrations,
except in the cases where a netal (e.g., lead and nmercury for the present Ag Well #2 scenari o)
is belowthe detection limt and the detection limt exceeds the freshwater aquatic criterion
For the future Ag Wl | #2 scenario and worst-case future well scenario, chromumand |ead are
bel ow the acute freshwater aquatic criteria, but exceed the chronic criteria. However, the



chemcal fate and transport nodeling for the future Ag Well #2 scenario is very conservative and
tends to significantly overestimate concentrati ons of heavy netals.

6.3.7 Both existing and predicted future concentrations of dieldrin at the Ag Wll #2 location
do not exceed the maxi mum freshwater aquatic criterion (2.5 g/L), but exceed the suggested
24-hour average criterion (0.019 ug/l). However, DDRWTracy is probably not the only source of
dieldrinin the vicinity of the base. Agricultural fields within the area have likely had a

hi story of herbicide and pesticide application

6.3.8 Based on the data evaluated, it is concluded for this ecological risk assessnent that the
primary exposure pathway for plants and aninmals from QU #1 is through flood irrigation water
supplied by the agricultural wells. This exposure pathway does not pose a potential existing or
future risk to biota fromthe existing agricultural wells based on the assunptions and
uncertainties presented in the BRA

6.4 CONCLUSI ONS

6.4.1 Actual or threatened rel eases of hazardous substances from QU #1, if not addressed by
i npl enenting the response action selected in this ROD, nay present an inmminent and substantia
endangernent to public health, welfare, or the environnent.

7.0 DESCRI PTI ON CF ALTERNATI VES

7.0.1 A nunber of technol ogi es for addressing groundwater extraction, treatment, and di sposa
for QU #1 were evaluated in the FS report based on their effectiveness, inplenentability, and
relative cost. The technol ogi es were assenbled into seven renedial alternatives fromwhich four
were selected for detailed evaluation. The selection was based on the criteria described bel ow.
A description and brief assessnent of the four alternatives is provided belowin Sections 7.1

t hrough 7. 4.

7.0.2 Al nunerical values (such as punping rates, nunbers of wells, and durations) are
prelimnary val ues based on infornmation currently available, and are necessary to eval uate and
conpare alternatives. These values are prelimnary and may change as nore information becones
avai l abl e and the detailed design is developed. 7.0.3 The assessnent of alternatives is based
on nine evaluation criteria established by the EPA. As descri bed above, the nmgjor criteria
categories include effectiveness, inplenentability, and cost. The nine specific criteria are as
fol |l ows:

. Overall protection of human health and the environnent

. Conpl i ance with ARARs

. Long-term effecti veness and performance

. Reduction in toxicity, nobility, or volume (TW/) through treatnent
. Short-term ef fectiveness

. Inpl emrentability

. Cost

. St at e accept ance

. Communi ty accept ance.

A description of the nine categories is provided in Table 7.0-1. The foll owi ng sections provide
a brief description of ARARs.

7.0.4 Under Section 121(d)(1) of the 1980 Conprehensive Environnental Response, Conpensation
and Liability Act (CERCLA, or Superfund) as reauthorized in 1986 by the Superfund Anendnents and
Reaut hori zation Act (SARA), renedial actions nust attain a degree of cleanup that assures
protection of hunman health and the environnent. Additionally, CERCLA renedial actions that



| eave any hazardous substance, pollutant, or contam nant on site must neet or surpass, upon
conpl etion of the renedial action, control standards, requirements, limtations, or criteria
that are "applicable or relevant and appropriate" under the circunstances of the rel ease. These
requirenents may be waived in certain instances, as stated in Section 121(d)(4) of CERCLA

7.0.5 The definition of "applicable" or "relevant and appropriate" requirenents (ARAR) is
derived fromthe National G| and Hazardous Substances Pollution Contingency Plan (NCP), 40 CFR
300. 6 (1990).

7.0.6 Applicable requirenents are those cl eanup |evels, standards of control, and other
substantive environmental protection requirenents, criteria, or limtations pronul gated under
federal and state |aws that specifically address a hazardous substance, pollutant or

contam nant, renedial action, |ocation, or other circunstance at a CERCLA site

7.0.7 Relevant and appropriate requirenents are cleanup |levels, standards of control, and other
substantive environmental protection requirenents, criteria, or limtations pronul gated under
federal or state law that, while not "applicable" to a hazardous substance, pollutant,

contam nant, renedial action, |location, or other circunstance at a CERCLA site, address problens
or situations sufficiently simlar to those encountered at the CERCLA site that their use is
well-suited to the particular site. For exanple, non-admnistrative requirenents may be

rel evant and appropriate if they are not applicable for jurisdictional restrictions associated
with the site location

7.0.8 ARARs are derived fromfederal and state laws. Under Section 121(d)(2) of SARA the
federal ARARs for a site could include requirenents under any of the federal environnmental |aws
(e.g., the dean Air Act, dean Water Act, and SDWA). State ARARs include pronul gated

requi renents under that state's environnental or facility siting laws that are nore stringent
than federal ARARs, are consistently applied, and have been identified to EPA by the state in a
tinely manner

7.0.9 There are three types of ARARs. The first type includes chem cal -specific requirenents
These ARARs set |imts on concentrations of specific hazardous substances, pollutants, and
contaminants in the environnent. Exanples of this type of ARAR are anbient water quality
criteria and drinking water standards. A second type of ARAR includes | ocation-specific
requirenents that set restrictions on certain types of activities based on site characteristics,
such as restrictions on activities in wetlands, floodplains, and historic sites. The third type
of ARAR includes action-specific requirenments that are technol ogy-based restrictions triggered
by the type of action under consideration. Exanples of action-specific ARARs are Resource
Conservation and Recovery Act (RCRA) regul ations for waste treatnent, storage, and di sposa
(TSD). The use of ARARs for QU #1 is described in Section 10.0. A summary of ARARs for QU #1
is provided in Tables 10.1-1 and 10.1-2

7.1 ALTERNATIVE 1 - NO ACTI ON

7.1.1 Description

7.1.1.1 This alternative, the no action alternative, consists of the follow ng
. No physical renedial action

. Continue nonitoring of groundwater quality in the Upper Tulare Aquifer, conceptually
assuned to be quarterly for 2 years and semi-annually for 28 years thereafter

7.1.1.2 Aternative 1 presents the mnimal action contenplated for QU #1. It requires no
remedi al action. Consideration of a "no action" renedial alternative is required by the
Nati onal G| and Hazardous Substances Pollution Contingency Plan (NCP). It also serves as a
reference for conparison of the cost and non-cost characteristics of other renedial

al ternatives.

7.1.1.3 DDRWTracy will performlong-termnonitoring to assess the effectiveness of the renedy
and to assure ongoi ng protection of hunman health and the environnent. Monitoring would be
conducted in accordance with a schedule to be determined in the renedial action work plan. For
costing purposes, it was assuned that the nonitoring programwould consist of quarterly sanpling



for 2 years fromabout 30 existing nmonitoring wells on and in the vicinity of the base for

hal ogenat ed vol atile organics by EPA Method 8010, inorganics by EPA Method 6010, and pestici des
by EPA Method 8080. For 2 to 30 years the conceptual nonitoring programwoul d i ncl ude sem
-annual nonitoring.

7.1.2 Assessnent

7.1.2.1 COverall Protection of Human Health and the Environnent

This alternative has no provision for inproving environnental conditions at the depot; i.e., it
does not attenpt to clean up the QU #1 groundwater plune or linmt the future novenent of
contam nated groundwater off base. It does nonitor and track changes in the plume. The no

action alternative does not protect hunan health and the environnent.
7.1.2.2 Conpliance with ARARs

ARARs woul d not be net by this alternative because no direct action is taken to clean up the
affected groundwat er.

7.1.2.3 Long-Term Effectiveness and Pernanence

7.1.2.3.1 The alternative provides no direct action to clean up the affected groundwater or
reduce future of f-base contam nant transport. Hence, the VOC contam nation remaining in the
groundwater will represent a potential human health risk for a long tine, until natura
processes have attenuated the contam nants to nonhazardous levels. This alternative does not
provide for long termeffectiveness and protection of human health and the environnent.

7.1.2.3.2 The effectiveness of the ongoing nonitoring programto detect the spread of
contami nation to adjacent properties will be a function of the conprehensiveness of the

| ong-term noni toring program pursued. The potential addition of nearby properties to the
nonitoring programover tine would require the cooperation of property owners

7.1.2.3.3 Donestic water supply wells at two residences al ong Banta Road have been found to
have contam nants present. Bottled water has been provided to both these residences, however
DDRW Tracy intends to provide for the installation and naintenance of a well head filtration
unit for residence #1 in the imrediate future. Bottled water will be provided to residence #2
which is in the imediate vicinity of the plume, until such tine as the DDRW Tracy pl une
mgration is controlled or it is found that DDRW Tracy is not responsible for contam nants in
their well.

7.1.2.4 Short-Term Effectiveness

This alternative has no new construction and therefore no short term
ef fecti veness issues.

7.1.2.5 Reduction of Toxicity, Mbility, or Volunme (TW)

TMW reduction can be achieved only by treatment. The no action alternative does not include
treatnent and thus woul d have no effect on reducing the TW of the VOC contami nation in the
groundwat er pl une.

7.1.2.6 Inplenentability
The nonitoring programis readily inplenmentable.
7.1.2.7 Cost

For cost estinmating purposes it was assuned that nonitoring costs would include periodic
nonitoring at selected on-base and off-base wells for anal ysis by EPA Methods 8010, 6010, and
8080 to nonitor for plune VOC concentrations, netals, pesticides, and plune novenent (initially
quarterly for 2 years and thereafter probably sem -annually or annually, given that the
estimated TCE and PCE plune migration rates are 80 and 40 feet/year, respectively). Assum ng
quarterly nonitoring of 30 wells for 2 years and sem -annual nonitoring for 28 years thereafter



the annual cost of sanpling is approxi mately $99, 600 (sem -annually) to $194,200 (quarterly).
The present worth cost of nmonitoring is approxinately $1, 734,300, assunming a 30-year nonitoring
period and a discount rate after inflation of 5 percent. Actual nonitoring would occur in
accordance with a schedule to be determined in the renedial action work plan

7.1.2.8 State Acceptance

The VOC groundwat er plune, both on base and off base, exceeds federal Safe Drinking Water Act
primary drinking water standards designed to protect hunan health. |t al so exceeds identical
California Departnent of Toxic Substances Control (DTSC) Maxi mum Contam nant Level (ML)
standards for drinking water. G ven these exceedances and the stated preference of DTSC
personnel for a remedy which treats the of f-base contam nated groundwater and returns it to the
aquifer, it is unlikely that this alternative would be acceptable to state agencies. This
alternative does not neet California Regional Water Quality Control Board (RAMXB) requirenents
for cleanup of the off-base plune.

7.1.2.9 Community Acceptance

This alternative is not expected to be acceptable since the alternative does not address the
contam nant plune and does not protect human health and the environnent.

7.2 ALTERNATIVE 2 - | NSTI TUTI ONAL CONTRCLS
7.2.1 Description
7.2.1.1 This alternative consists of the follow ng actions:

. Prohibit the drilling of on-base and off-base shallow agricultural or drinking water
wel I's downgradi ent of DDRWTracy in the area presently drinking water wells
downgradi ent of DDRWTracy in the area presently future

. Put deed restrictions on future residential devel opnent adjacent to the base
downgr adi ent .

. Sign an I nteragency Managenent Agreenent to nanage future groundwater use at the
base (I nteragency concurrence for such an agreenment is use at the base (Interagency
concurrence for such an agreenent is

. Continue nmonitoring groundwater quality in the Upper Tulare Aquifer, conceptually
assuned to be quarterly for 2 years and semi-annually for 28 years thereafter
Actual monitoring would occur in accordance with a schedule to be determned in the
remedi al action process.

. Have an estimated 30-year nonitoring period.
. Provide bottled water to two famlies and nore famlies |ater, as needed

7.2.1.2 Future off-base extraction of groundwater fromthe Upper Tulare Aquifer within or
downgr adi ent of the contam nant plune woul d be prohibited. This prohibition would be enforced by
the well-permitting prograns of the Central Valley Regional Water Quality Control Board (RANQCB)
and the San Joaquin Local Health District. An Interagency Managenent Agreenent between the
Departnment of Defense, EPA, and relevant state and | ocal agencies would be inplenented to
control future groundwater use at DDRW Tracy. Deed restrictions on future residentia

devel opnent adj acent to and downgradi ent of the depot would be inplenented by county | and use

pl anni ng and zoni ng agenci es. Residential devel opnent would be prohibited in the affected area
to preenpt the possibility that such land use would result in unpermtted groundwater extraction
for residential use.

7.2.1.3 Under the Hazardous Waste Property/Border Zone Law (California Health and Safety Code
Section 25220 et seq.) the State may inpose restrictions on property owners who wish to build
residential buildings and/or schools, day care centers, or hospitals on property that is within
2,000 feet of a significant hazardous waste site. |[If such devel opnent is proposed, the owner is
required to request that the DTSC determ ne whether the property should be designated as a



border zone property or hazardous waste property. |If either designation is specified the
property owner is required to record a docunent on the property noting any restrictions agai nst
the property.

7.2.2 Assessnent
7.2.2.1 COverall Protection of Human Health and the Environnent

This alternative would be protective of hunan health in the sense that future residential use of
shal | ow groundwater as a drinking water supply would be prevented by an Interagency Managenent
Agreenent (on base) and deed restrictions (off base) prohibiting residential devel opnent and
drilling of wells that tap the shallow aquifer. The effectiveness of these neasures in
preventing future exposure is directly dependent on the effectiveness of agencies in enforcing
conpl i ance.

7.2.2.2 Conpliance with ARARs

ARARs woul d not be net by this alternative because no direct action is taken
to clean up the affected groundwater.

7.2.2.3 Long-Term Effectiveness and Pernanence

7.2.2.3.1 If future use of groundwater fromthe Upper Tulare Aquifer is prevented by an

I nt eragency Managenent Agreenent and shallow wells in the affected area are prohibited by deed
restriction, human ingestion and inhal ati on woul d be prevented. Thus, hunan heal th objectives
woul d be net. The effectiveness of the institutional controls in this alternative depends on
whet her an I nteragency Managenent Agreenent can be established, conpliance with the deed
restrictions by future users, and enforcement of the deed restrictions by the |ocal agencies in
the foreseeable future. A high degree of effectiveness is anticipated for these institutiona
controls in the foreseeable future. Yet, for the long term there is a concern that the
enforcenent of institutional controls mght be rel axed before the contam nants have attenuated
sufficiently to be nonhazardous. Field enforcenent of the deed restrictions would require the
commtnent of a limted anount of |ocal agency personnel tine for site inspection

7.2.2.3.2 DDRWTracy will performlong-termnonitoring to assess the effectiveness of the
remedy and to assure ongoing protection of human health and the environnent. The potenti al

addi tion of nearby properties to the nonitoring programover tine would require the cooperation
of property owners, San Joaquin County, and |ocal rmnunicipal agencies. This alternative does not
provide for long termeffectiveness and protection of human health and the environnent.

7.2.2.4 Short-Term Effectiveness

The only intrusive work included in this alternative would be the ongoing nonitoring of shall ow
groundwater. There would be no inpact on the community fromsuch activities. However, the
community could be affected if additional nonitoring wells need to be installed on off-base,
private property.

7.2.2.5 Reduction of TW

TMW reduction can be achieved only by treatnent. The institutional controls alternative does
not include treatnent and thus woul d have no effect on reducing the TW of VOC contamination in

t he groundwater plune.

7.2.2.6 Inplenentability

The nonitoring, deed restrictions, and well-drilling restrictions are all readily inplenentable
Resources exist in the local county governnment to adm nister the deed and drilling restrictions.
Enforcenent would require a limted commtnent of personnel hours by the appropriate |oca
agency for site inspection. |t mght be possible to negotiate an |nteragency Managenent

Agr eenent governi ng on-base use of groundwater fromthe Upper Tulare Formation. There is concern
that the long-term (50 year) inplenentation could be problematic if contam nation is persistent.

7.2.2.7 Cost



For cost estinmating purposes it was assuned that nonitoring costs would include periodic
nonitoring at sel ected on-base and of f-base wells for analysis by EPA Methods 8010, 6010, and
8080 to nonitor for plune VOC concentrations, netals, pesticides, and plune novenent (initially
quarterly for 2 years and thereafter probably sem -annually or annually, given that the
estimated TCE and PCE plune migration rates are 80 and 40 feet/year, respectively). Assum ng
quarterly nonitoring of 30 wells for 2 years and sem -annual nonitoring for 28 years thereafter
the annual cost of sanpling is approxi mately $99, 600 (sem -annually) to $194,200 (quarterly).
The present worth cost of nmonitoring is approxinately $1, 734,300, assunming a 30-year nonitoring
period and a discount rate after inflation of 5 percent. The present worth cost of bottled water
for 30 years is $13,800, for a total present worth cost of $1,748,100. The cost incurred by
local agencies in inplenenting the institutional controls cannot be estinmated at this tine.
Actual monitoring will occur in accordance with a schedule to be determned in the renedial
action work plan.

7.2.2.8 State Acceptance

The VOC groundwat er plune, both on base and off base, exceeds federal Safe Drinking Water Act
primary drinking water standards designed to protect hunan health. |t also exceeds identical
DTSC MCL standards for drinking water. @G ven these exceedances and the stated preference of
DTSC personnel for a renedy that treats the contam nated groundwater and returns it to the
aquifer, it is unlikely that this alternative would be acceptable to state agencies. This
alternative does not neet RAQCB requirenents for cleanup of the plune.

7.2.2.9 Conmmunity Acceptance

G ven the current rapid pace of developnent in the Tracy area and the concerns raised during the
public neeting held on January 14, 1993 and a Border Zone neeting held on March 11, 1993, it is
antici pated that neither devel opers interested in purchasing | and near DDRW Tracy nor | andowners
interested in selling property near DDRW Tracy woul d accept deed restrictions on residential
devel opnent. Simlarly, existing agricultural |andowners near DDRWTracy are unlikely to favor
permanent well drilling restrictions. The community al so perceives other negative soci oeconom c
inpacts (lower property values, restricted |and use, etc.) associated with deed and aquifer
restrictions. This alternative is not expected to be acceptable since the alternative does not
address the contam nant plune and does not adequately protect hunan heal th and the environnent.

7.3 ALTERNATI VE 3 - 1000- G°PM PUVP AND TREAT W TH Al R STRI PPI NG AND | NJECTI ON VELLS AND SURFACE
| MPOUNDIVENTS

7.3.1 Description

7.3.1.1 This alternative consists of the renedial actions outlined below Al specific nunbers
are prelimnary (see Section 7.0.2). These details and nunbers are part of the conceptua
desi gn and nmay have to be changed to optimze the final design

. Extraction of contam nated groundwater by approxi mately 40 extraction wells
(including two existing IRMwells) screened selectively in the wells (including two
existing IRMwells) screened selectively in the rate of approxinately 1000 gpm

. Treatnent by the existing IRMair stripper and vapor em ssion control systemrated
to 500 gpm and an additional air stripper and vapor systemrated to 500 gpm and an
additional air stripper and vapor

. Treatnent of air stripper em ssions by heating and vapor phase granul ar activated
carbon (GAC) adsorption.

. Di sposal of treated groundwater by injection into the Upper Tul are Fornation using
injection wells and surface i npoundnents.



. Conti nued groundwater nonitoring of existing nonitoring wells as a part of the
Conprehensive Site Wde nonitoring plan, to nonitor the effectiveness of the
remediation will be utilized. New nonitoring wells would be installed, if required.
Monitoring will occur in accordance with a schedule to be deternmined in the renedial
action process. For cost estinmating purposes analytical nmonitoring is conceptually
estinmated to consist of quarterly nonitoring for 2 years and seni-annual nonitoring
for approximately 30 years.

. A renedi ation period of approxi mately 30 years.

. Provide alternative water supplies to famlies whose wells are inpacted by
contam nants for which DDRWTracy is the naned responsi bl e party.

7.3.1.1.1 Goundwater Extraction. Based on calculations of aquifer drawdowns for the 1000-gpm
extraction rate and various well placenments, a total of approxinmately 40 extraction wells would
be located in the plunme. Sonme of the wells are conceptually placed into plume "hot spots" to
remedi ate those areas. Qther wells are placed at the depot boundary to mi nimze contan nant
transport off base. The renmaining wells are placed near the plunme's | eading edge to m nimze
farther plune migration. About two thirds of these wells would be 6-inch-dianeter, 50-foot-deep
extraction wells conpleted in the Upper Horizon with punp rates of approximately 20 gpm this
includes two existing 50-foot IRMwells at the northeast boundary of the depot. About a quarter
of the wells would be 6-inch-di ameter, 100-foot-deep extraction wells with punp rates of

approxi nately 25 gpmconpleted in the Mddle Horizon. Three 6i nch-di aneter, 150-foot-deep
extraction wells with punp rates of approximately 40 gpm woul d be conpleted in the Lower Horizon
of the aquifer. The total punping rate would be approximately 1,00 gpm Figures 7.3-1, 7.3-2,
and 7. 3-3 show the conceptual ly | ocated extraction well locations for Alternative 3 by horizon.
Al these well locations are tentative and subject to change at the time of the Renedial Design
based on nobst up-to-date infornation then avail abl e.

7.3.1.1.2 Goundwater Treatnment. Half of the extracted groundwater would be treated with the
IRMair stripper operating at 500 gpm An additional air stripper of simlar design operating
at about the sane rate in parallel with the IRMair stripper would be used to treat the

remai nder of the extracted groundwater (to a total of 1000 gpnm). Air stripper enissions would
be treated by heating and vapor-phase GAC adsorption. The air stripper groundwater treatnent

systemis shown schematically in Figure 7.3-4. Regeneration of the GAC is expected to include

return to the vendor for regeneration in accordance with appropriate regul ations.

7.3.1.1.3 Effluent D sposal. D sposal of treated effluent will be to groundwater through
injection wells and surface i npoundnents. For the disposal nethod by injection, about 34
injection wells constitute the injection system 3 existing 100-foot IRMinjection wells are
included. Sixteen new injection wells will be conpleted into the Upper Horizon to 50 feet and 15
new i njection wells will be conpleted into the Mddle Horizon to 100 feet. Conbined, the 34
wells will dispose up to a conbined rate of approximately 1000 gpmand will be | ocated

upgradi ent of the plunme (southwest, west, and northwest sections of the depot). Surface

i npoundnents nay al so be used for disposal of the treated groundwater. The use of surface

i npoundnents was not evaluated in the QU#1 RI/FS, however, based on public comment and a desire
to have nore than one neans of disposal, DDRW Tracy intends to di spose of groundwater through
injection wells and surface i npoundnents. The proposed |ocation of injection wells, extraction
wel I's and surface inpoundnents is shown on Figures 7.3-1 through 7.3-3.

7.3.2 Assessment

7.3.2.1 Overall Protection of Human Health and the Environment

This alternative would be protective of hunman health and the environnent because extraction well
pl acenent is designed to capture the on-base and of f-base portions of the plune and clean up the
plume to the appropriate McLs for TCE, PCE and DCE (Table 4.2-2). The extraction and treatnent
system actively pursues cleanup of the contam nant plume through the Upper, Mddle, and Lower
Hori zons. Achieved effluent levels will also be protective.

7.3.2.2 Conpliance with ARARs

A discussion of ARARs for Alternative 3 is presented in Section 10.0. Alternative 3 is designed



to neet the Federal and State ARARs set forth in Tables 10.2-1 and 10.2-1. The chenica
specific, action specific and |ocation specific ARARs listed in these tables will be nmet by this
alternative.

7.3.2.3 Long-Term Effectiveness and Pernanence

The estimated cleanup period is close to 30 years at a planned punping rate of 1000 gpm The
effectiveness of the renediation in providing reliable protection of human health and the
environnent will be evaluated at 5-year intervals and possible nodifications in system
operation, including use of new extraction wells, can be made at that tine. Mdifications to
the systemcan al so be nade at any tine with the concurrence of all parties to the FFA. The
operation and nmintenance of the treatnment systemw || be perforned to conply with effluent
treatnent standards to assure that degradation of the aquifer by disposal of the treated
groundwater will not occur. DDRWTracy is commtted to nonitoring influent for all contam nants
and acknow edges that new effluent treatnent standards coul d be set.

7.3.2.3.1 It is possible that aquifer drawdown and subsi dence may occur locally around the
extraction wells over tine. M ninum nounding of the aquifer at the locations of injection wells
is expected to a certain degree but is not regarded as significant. Possible nounding of the
aqui fer as a result of the surface inpoundnents will be evaluated in the design process.

7.3.2.3.2 The health risk fromvolatile organic contamnant levels left in the ground at the
end of active renediation will be reduced to acceptable |evels provided the planned aquifer

clean up levels are achieved.

7.3.2.4 Short-Term Effectiveness

This alternative calls for extraction and injection well installation beyond those installed for
the Phase | IRM Construction of these wells and pipelines poses little exposure threat to the
public but may require handling and disposal of drill cuttings and devel opnent water as

hazar dous wastes. Qperation of the air stripper poses mninal noise and visual inpacts due to

the relative renoteness of the air stripper with respect to DDRW Tracy workers and nei ghbori ng
property occupants. The vapor em ssions control systemw || effectively control em ssions of

contam nants into the air.

7.3.2.5 Reduction of TW

The nobility of contami nated groundwater would be reduced in this alternative by the creation of
hydraulic gradients inward fromthe plune boundaries. The injection well schene is designed to
flush and direct contami nants in the source area towards the extraction wells and thus to the
treatnent system The volunme and toxicity of contam nated groundwater are expected to be reduced
by the air stripping system Therefore, significant reductions of TW are achi eved by

Al ternative 3.

7.3.2.6 Inplenentability

This alternative uses conventional construction practices that are readily inpl enentable.
Because this is a CERCLA renedial action, pernits are not required; however, it is DDRVMTracy's
choice to be pernmitted by the RWMXB and the San Joaquin Valley Unified Air Pollution Contro
District (SIVUAPCD) for the construction and operation of the QU #1 air strippers and air

em ssions control systens. Prior to construction, additional hydrogeologic field testing wll
be required during the renedi al design phase.

7.3.2.7 Cost

The capital cost of this alternative is estimated to be $3,324,400. The annual O&M cost is
estimated to be about $285,200. Assunming quarterly nmonitoring of 30 wells for 2 years and

sem -annual nonitoring for 28 years thereafter, the annual cost of sanpling is approxi mately
$99, 600 (sem -annually) to $194,200 (quarterly). The present worth cost of this alternative
over a 30year inplenentation period is thus calculated to be about $9,512,500, using a di scount
rate after inflation of 5 percent. The costs assunme utilization of two existing extraction
wells, three injection wells, an air stripper and exhaust treatnent unit, and ancillary

equi pnrent of the Phase | | RM



7.3.2.8 State Acceptance

State acceptance of this alternative is expected, since it contains conponents known to be
desired by the state (e.g., return of treated groundwater to the aquifer) and expected to be
desired by the state (cleanup of the aquifer to risk-based cleanup | evels set at the MLs,

desi gned to protect groundwater and effect plume capture). The air stripper and vapor-phase GAC
treatnent process is also expected to be acceptable to the state, considering that an IRMair
stripping unit was accepted by the state at nearby DDRW Sharpe, with sinmlar contamnants in the
gr oundwat er .

7.3.2.9 Community Acceptance

Since this alternative is expected to reduce concentrations of TCE, PCE, and DCE in the aquifer
to levels within the acceptable risk range of 1 x 10[-4] to 1 x 10[-6], it appears to be
generally acceptable to the community. Specific community concerns regarding the timng,

net hodol ogy, and effectiveness of proposed alternatives involving treatnment of the plune are

di scussed i n the Responsi veness Summary.

7.4 ALTERNATIVE 4 - PUW AND TREAT WTH AIR STRIPPING I N SITU Bl OLOGd CAL TREATMENT, AND
I NJECTI ON VELLS AND SURFACE | MPOUNDVENTS

7.4.1 Description

7.4.1.1 This alternative consists of the renedial actions outlined below Al specific nunbers
are prelimnary (see Section 7.0.2). These details and nunbers are a part of the conceptua
desi gn and nmay have to be changed to optimze the final design

. Extraction of contam nated groundwater by the sane extraction systemas used for
Alternative 3

. Treatnent by the existing IRMair stripper and em ssions control systemrated to 500
gpm and an additional air stripper and em ssions control systemoperating in
parallel rated to 500 gpm

. Treatnent of air stripper em ssions by heating and vapor phase GAC adsorption

. Treatnment of a portion of the effluent (about 20 gpn) with oxygen and net hane or
ot her appropriate inducer for in situ biological treatnent nmethane or other
appropriate inducer for in situ biological treatnent

. Di sposal of treated effluent to groundwater. The preferred nethod is by injection
into the Upper Tulare Formation using injection wells and by injection into the
Upper Tulare Formation using injection wells and inject biotreatnent water
i mredi at el y upgradi ent of the source area of by injection into the Upper Tul are
Formati on using injection wells and

. Continue nonitoring of groundwater quality in the Upper Tulare Aquifer, conceptually
assuned to be quarterly for 2 years and semi -annually for 28 years thereafter
Actual nonitoring would occur in accordance with a schedule to be determned in the
remedi al action process.

. A renmedi al period of approxinately 30 years
. Provide bottled water to two famlies and nore famlies |ater, as needed

7.4.1.1.1 This alternative utilizes the extraction and di sposal technol ogies of Alternative 3
but increases the nunber of injection wells to 38, including the three existing IRMinjection
wells, and treats the contam nated groundwater first by air stripping, then with oxygen and

net hane or ot her appropriate nonoxygenase i nducer added to a portion (about 20 gpm) of the
treated water in order to stinulate in situ biodegradati on of the contamnants in the vicinity
of the suspected source area. Any chloride ions released during the process would be inert in
the water. Air stripper em ssions would be treated by vapor-phase GAC adsorption. This system
will be simlar to the one shown schenatically on Figure 7.3-4. Regeneration of the GACis



expected to include return to the vendor for regeneration in accordance with appropriate
regul ations.

7.4.1.1.2 D sposal of the treated effluent will be to groundwater through injection wells and
surface inmpoundnents described in Alternative 3

7.4.1.1.3 For each disposal nethod, a small portion of flow (up to 20 gpn) woul d be anended
with alternating pul ses of nethane (or other appropriate nonoxygenase inducer) and oxygen and
conti nuously delivered by four new injection wells to subsurface regi ons upgradient (to the
west) of the head of the contaminant plune. Delivery of the amended water is anticipated to
simulate the netabolic activities of indigenous mcro-organi sns residing in contam nated
subsurface regions and produce enhanced rates of VOC bi odegradation in both the dissolved and
sorbed phases. VQOCs including TCE and PCE are expected to bi odegrade to water and carbon

di oxide. As described in Section 7.4.1.1 these nunbers and details are provi ded as a conceptua
desi gn and nmay have to be changed to optimze a final design

7.4.1.1.4 This process differs from nonbi ol ogi cal groundwater treatnent approaches in that this
process can produce partial contam nant destruction of both dissol ved- and sorbed-phase

contami nants directly within the contam nated aquifer. As for Alternative 3, a treatnent period
of at least 28 years is anticipated, and a 30-year period is used for cost estimating purposes
The layout of Alternative 4 is the sane as the layout for Alternative 3 and i s shown
schematically by horizon on Figures 7.3-1, 7.3-2, and 7.3-3.

7.4.2 Assessnent
7.4.2.1 COverall Protection of Human Health and the Environnent

This alternative would be protective of hunman health and the environnent because extraction well
pl acenent is designed to effectively capture the on-base and of f-base plune, and the TCE, PCE
and DCE concentrations will be renediated to their respective MCLs. The extraction and
treatnment systemactively pursues cleanup of the contam nant plunme through the Upper, M ddle,
and Lower Horizons. A snall portion of the effluent (up to about 20 gpm) fromthe air stripping
systemwoul d be treated with oxygen and nethane and injected at the head of the contam nant

pl ume to enhance natural biodegradation of the sorbed contam nants in the saturated zone. It is
expected that this treatnent systemw |l nore effectively renediate the nost heavily

contam nated portion of the plunme. The remainder of the effluent will be injected far
upgradi ent and/or returned to the aquifer via surface inpoundnents.

7.4.2.2 Conpliance with ARARs

Alternative 4 is designed to neet the Federal and State ARARs as established for Alternative 3
as set forth in Tables 10.2-1 and 10. 2-2.

7.4.2.3 Long-Term Effectiveness and Pernanence

The estinmated cleanup period is close to 30 years at a planned punping rate of about 1000 gpm
Peri odi c reeval uation of the effectiveness of the renediation in providing reliable protection
of human health and the environment at 5-year intervals and possible nodifications in system
operation, including use of new extraction wells, can be nade at that tine. Mdifications to the
systemcan al so be made at any tine with the concurrence of all parties to the FFA. The
operation and namintenance of the treatnment systemw || be perforned to conply with effluent
treatnent standards to assure that degradation of the aquifer will not occur. DDRWTracy is
committed to nonitoring influent for all contam nants and acknow edges that new effl uent
treatment standards coul d be set.

7.4.2.3.1. In situ biological treatnent of the sorbed contam nants is expected to reduce the
anmount of the contam nant source significantly; yet the inpact of the in situ biologica
treatnent on the off-base plume is expected to be negligible. Extraction and treatnent of the
water for up to 30 years in conjunction with in situ biological treatnent are expected to reduce
the concentrations of target contam nants throughout the plune to the cleanup |evels.

7.4.2.3.2. It is possible that aquifer drawdown and subsi dence nay occur locally around the
extraction wells over tine. M ninmum nounding of the aquifer at the locations of injection wells



is expected to a certain degree but is not regarded as significant. Possible nounding of the
aqui fer as a result of the surface inpoundnments will be evaluated in the design process.

7.4.2.3.3. The health risks fromvolatile organic contam nant levels left in the ground at the
end of active renediation will be reduced to acceptable |evels provided the planned aquifer
cl eanup | evel s are achi eved.

7.4.2.4 Short-Term Effectiveness

This alternative includes extraction and injection well installation and air stripping system
installation and operati on beyond those installed for the IRM Construction of wells and

pi pelines poses little exposure threat to the public but may require handling and di sposal of
drill cuttings and devel opnent water as hazardous wastes. Qperation of the air stripper poses
m ninmal noi se and visual inpacts due to the relative renpteness of the air stripper wth respect
to DDRW Tracy workers and nei ghboring property occupants. The vapor enissions control system
will effectively control em ssions to air.

7.4.2.5 Reduction of TW

The nobility of contami nated groundwater would be reduced in this alternative by the creation of
hydraulic gradients inward fromthe plune boundaries. The injection well schene is designed to
flush and direct contanminants in the source area towards the extraction wells and, thus, to the
treatnent system The volune and toxicity of contam nated groundwater are expected to be
reduced by the air stripping system Injection of a chemcally treated portion of the air
stripping systemeffluent is expected to stinmulate biological activity to further degrade the
contami nants in the suspected source area of the plune. Therefore, significant reductions of TW
are achieved by Alternative 4.

7.4.2.6 Inplenentability

As with Alternative 3, this alternative uses conventional construction practices that are
readily inplenmentable. Because this is a CERCLA renedial action, permts are not required;
however, it is DDRWTracy's choice to be permtted by the RAMYXB and the San Joaquin Valley
Unified Air Pollution Control District (SIVUAPCD) for the construction and operation of the QU
#1 air strippers and air em ssions control systens. The in situ biological systemrequires
pilot tests before full-scale inplenentation. Even with pilot testing, the inplenentability of
this alternative is less certain than that of nore conventional alternatives such as Alternative
3. The substantive requirenments of permts can be net. Additional hydraulic testing to
characterize aquifer properties in the injection area would be required during the renedi a
desi gn phase.

7.4.2.7 Cost

The capital cost of this alternative is estimated to be about $3, 868,800. The annual Q&M cost is
estimated to be about $366,000. Assunming quarterly nmonitoring of 30 wells for 2 years and

sem -annual nonitoring for 28 years thereafter, the annual cost of sanpling is approxi mately
$99, 600 (sem -annually) to $194, 200 (quarterly). The present worth cost of this alternative
over a 30-year inplenentation period is thus calculated to be approxi mately $11, 312,900, using a
discount rate after inflation of 5 percent. The costs assune utilizing two existing extraction
wells, three injection wells, an air stripper and exhaust treatnent unit, and ancillary

equi pnent of the I RM

7.4.2.8 State Acceptance

State acceptance of this alternative is reasonably expected, since it contains conponents known
to be desired by the state (return of treated groundwater to the aquifer) and expected to be
desired by the state (cleanup of the aquifer to risk-based cleanup | evels set at the MLs,

desi gned to protect groundwater and effect plune capture). Use of an air stripper and
vapor - phase GAC i s considered acceptable. The use of the relatively untested in situ biologica
treatnent technology is thought to be acceptable to the state, since it represents just an
adjunct to the conventional primary extraction/treatnent systemand has prom se to accel erate
cl eanup



7.4.2.9 Community Acceptance

Since this alternative is expected to reduce concentrations of TCE, PCE and DCE in the aquifer
to levels within the acceptable risk range of 1 x 10[-4] to 1 x 10[-6], it appears to be
generally acceptable to the community. Specific community concerns regarding the timng,

met hodol ogy, and effectiveness of proposed alternatives involving treatnent of the groundwater
plume are di scussed i n the Responsi veness Summary.

TABLE 7.0-1 THE NI NE EPA EVALUATI ON CRI TERI A FOR EVALUATI NG REMEDI AL ALTERNATI VES

1. Overall Protection of Hunman Heal th and the Environnent:

Addr esses whether or not a renedy provides adequate protection and describes how risks posed

t hrough each pathway are elimnated, reduced or controlled through treatment, engineering
controls or institutional controls.

2. Conpliance with Applicable or Rel evant and Appropriate Requirenents (ARARs):

Addresses whether or not a renedy will neet all ARARs of Federal and State environnenta
statutes and/or provide grounds for invoking a waiver

3. Long-term Effectiveness and Pernmanence:

Refers to the ability of a renedy to naintain reliable protection of human health and the
environnent over time, once clean up goals have been net.

4, Short-term Effectiveness:

Addresses the period of tinme needed to conplete the renedy, and any adverse inpact on hunan
health and the environnment that nay be posed during the construction and inplenentation period

5. Reduction of Toxicity, Mbility or Volune Through Treat nent:

Refers to the anticipated ability of a remedy to reduce the toxicity, nmobility or vol une of
hazar dous conponents present at the site

6. Inplenmentability:

Refers to the technical and admnistrative feasibility of a renmedy, including the availability
of materials and services needed to carry out a particular option

7. Cost:
Eval uates the estinated capital and operation and mai ntenance costs of each alternative
8. State Acceptance:

I ndi cates whether, based on its review of the infornmation, the State concurs w th, opposes or
has no comment on the preferred alternatives.

9. Comunity Acceptance

I ndi cates whet her community concerns are addressed by the renmedy and whether or not the
community has a preference for a renedy. Al though public comment is an inportant part of the
final decision, EPA is conpelled by |law to bal ance conmmunity concerns with all of the previously
mentioned criteria.

8.0 SUWMARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

8.1 PURPCSE

8.1.1 The purpose of this conparative analysis is to identify the relative advantages and
di sadvant ages of each alternative relative to the nine evaluation criteria (developed in the



previous section). A summary of the conparative analysis is presented in Table 8.1-1
8.2 OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT

8.2.1 Aternatives 3 (1000-gpm punp and treat with air stripping and injection wells and
surface inmpoundnents) and 4 (1000-gpm punp and treat with air stripping, injection wells and
surface inmpoundnents, and in situbiological treatment) are expected to be the nost effective, in
that both of fbase and on-base aquifer contamnation is captured and treated. Alternative 4 is
expected to be sonewhat nore effective than Alternative 3 in the nost heavily contam nated
source area due to the in situ biotreatnent conponent. C eanup | evels are expected to be

achi eved in about 30 years with both alternatives. Alternative 1 will not reduce the threat from
the present on-base and off-base groundwater contami nant plune. Alternative 2 relies on
institutional controls to prevent hunan exposure and, like Alternative 1, has no provisions for
extraction, treatnent, and injection to inprove environnental conditions.

8.3 COWPLI ANCE W TH ARARS

8.3.1 Alternatives 3 and 4 are designed to neet the ARARs specified in Tables 10.2-1 and
10.2-2. The aquifer is expected to be cleaned up to the Federal MCL (5 ug/l) for TCE, PCE, and
the State MCL (6 ug/l) for DCE in about 30 years. The treatnent systens will treat the
extracted groundwater to the effluent treatnent standards for reinjection into the aquifer while
maintaining air quality. Al process residuals (including drilling and well devel opnent and
purgi ng wastes, and spent carbon) will be either disposed appropriately or regenerated

8.3.2 Alternatives 1 and 2 have no provisions for treating the groundwater plunme. Alternatives
1 and 2 will, therefore, not neet ARARs either on base or off base.

8.4 LONG TERM EFFECTI VENESS AND PERVANENCE

8.4.1 Aternatives 3 and 4 are expected to have the naxi mum | ongterm ef fectiveness, as the
aqui fer contam nation would be cleaned up to bel ow specified health-based cleanup levels in
about 30 years, and effluent standards woul d be naintained throughout the remedi ation period.
Alternative 4 may have the greatest chance of achieving pernmanent cleanup of contam nation in
the shortest tinme. The long-termeffectiveness of Alternative 2 in protecting hunan health
depends on long-termeffective inplenentation of admi nistrative controls. Human health and the
environnent are not protected under Alternative 1.

8.5 SHORT- TERM EFFECTI VENESS

8.5.1 Alternatives 1 and 2 involve no new constructi on, and hence have no short-term
ef fecti veness issues.

8.5.2 Alternatives 3 and 4 require simlar limted intrusive work during construction of
extraction and injection wells, pipelines, and treatnent systens. The threat to workers and the
community during these activities will be mnimal. Drill cuttings and devel opnent water
generated by the installation of wells may require handling and di sposal as hazardous wastes.

8.5.3 Alternatives 3 and 4 utilize air stripping with em ssions control for treatnent of

contam nated water. Qperation of the air stripper poses mninal noise and visual inpacts due to
the relative renoteness of the air stripper with respect to DDRW Tracy workers and nei ghbori ng
property occupants. Em ssion of contami nants to the atnosphere will be nminimzed to near zero by
the use of vapor-phase GAC for air stripping systememssion control. The threat to the
community during the operation of the treatnent systemwi |l be mninal under these conditions

8.5.4 These alternatives call for extraction and injection wells beyond those installed for the
Phase | IRM Construction of these wells and associ ated pipelines pose little exposure threat
to the public but may require handling and disposal of drill cuttings and devel opnent water as
hazardous waste. The only intrusive work included in these alternatives (after the installation
of extraction and injection wells) would be the ongoing nonitoring of shallow groundwat er

There woul d be no inmpact on the community from such on-base activities, and little inpact from
noni toring of existing off-base wells. The comunity could be affected if additional nonitoring
wel l's needed to be installed on off-base, private property.



8.6 REDUCTION OF TW

8.6.1 Alternatives 3 and 4 achieve the greatest degree of reduction in TW as the contam nated
groundwater will be treated by air stripping to renmove the toxic conpounds. The stripped
conmpounds wi ||l be adsorbed onto GAC and destroyed during regeneration of the GACin a furnace
Alternatives 1 and 2 will not reduce the TW of the on-base and of f-base pl une.

8.7 | MPLEMENTABI LI TY

8.7.1 Al alternatives are considered inplenentable. The well nonitoring prograns of both
Alternatives 1 and 2 are readily inplenentable. Alternative 2 relies on several institutiona
nmeasures to protect human health that are inplenmentable over a reasonable time span (say, 30 to
50 years) but have uncertain longer-termeffectiveness. Alternative 3 uses proven groundwater
extraction and treatnent systens that are readily inplenentabl e and have proven treat nent

per f or nance.

8.7.2 Aternative 4 uses the sane proven groundwater extraction and treatnent systens as
Alternative 3, but additionally enploys in situ biological treatnment to enhance cl eanup of the
nost heavily contam nated portions of the aquifer. The biotreatnent conponent requires extensive
pilot testing before full-scale inplenentation and has so far only been denonstrated as
successful in pilot scale, not in full scale; inplenentability of this conponent is therefore

|l ess certain than that of the other nore conventional conponents and alternatives. However, it
is noted that the in situ biological treatment is a prom si ng added-on conponent, and even

wi thout this conponent, Alternative 4 is equivalent to Alternative 3 in effectiveness

8.8 COsT

8.8.1 Alternative 1 has the |owest estimated 30-year present-worth cost at $1, 734, 300.
Alternative 2 has a slightly higher estinated cost at $1, 748, 100, although the cost of
inplenenting the institutional controls has not been estimated at this tine. Alternative 3 has
a cost of $9,512,500. Alternative 4 has the highest estimted cost at $11, 312, 900.

8.9 STATE ACCEPTANCE

8.9.1 State acceptance of Alternatives 1 and 2, which do not renedi ate the on-base and of f - base
contam nation plunme in the aquifer, is unlikely. State acceptance of Alternatives 3 and 4 is
anti ci pated because the contam nant plune will be cleaned up to health-based cl eanup | evels, and
a simlar treatnent system has been accepted at nearby DDRW Sharpe. State acceptance of
Alternative 4 using in situ biological treatnent is not assured but probable in view of the nore
effective cl eanup

8.10 COWUNI TY ACCEPTANCE

8.10.1 Alternatives 1 and 2 are not expected to be acceptable to the community since they do
not address the contam nant plunme and do not protect hunman health and the environnent. In
addition, the institutional controls of Alternative 2 including the Border Zone Law, are not
favored by local residents and devel opers. Al though the community has expressed concerns
regarding the timng, specific nmethodol ogy, and effectiveness of Alternatives 3 and 4, it is
expected that either of these alternatives will be acceptable to the comunity since they are
desi gned to reduce concentrations of TCE, PCE and DCE in the aquifer to levels within the
acceptabl e risk range of 1x10[-4] to 1x10[-6].

9.0 SELECTED REMEDY
9.0.1 Based on the individual evaluations of the four alternatives against the nine eval uation
criteria and the conparative evaluations in Section 8.0, the selected renedy for groundwater of

QU #1 at DDRWTracy is Alternative 3.

9.1 SELECTED REMEDY: ALTERNATIVE 3 - 1000 - GPM PUWP AND TREAT SYSTEM W TH Al R STRI PPI NG AND
I NJECTI ON VELLS AND SURFACE | MPOUNDVENTS

9.1.1 This alternative consists of the actions described bel ow. The nunbers and details
provi ded bel ow are presented as a conceptual design and may have to be changed in order to



optimze the final design

. Extraction of contam nated water froma nunber of extraction wells conpleted in al
3 horizons of the Upper Tulare formation, with a total extraction rate of
approxi mately 1000 gpm This total flowrate is an estimte; exact design rates
will be set during renedial design based on aquifer punp tests, and actual flow
rates will be established during operation

. Treat ment of extracted groundwater by air stripping and vapor-phase GAC with
preheating, using the existing | RM500-gpmair stripper and vapor treatnent plant
and additional air strippers and vapor treatnent plants.

. Di sposal of treated effluent to the aquifer. The preferred method is di sposa
through injection wells and surface i npoundnents.

. Conti nued groundwater monitoring of existing nonitoring wells as a disposal through
injection wells and surface i npoundnents. Effectiveness of the renediation will be
utilized. New nonitoring wells would be installed, if required. Mnitoring wll
occur in accordance with a schedule to be determned in the renedial action process.
For cost estinmating purposes analytical nonitoring is conceptually estinmated to
consist of quarterly nonitoring for 2 years and sem -annual nonitoring for
approxi mately 30 years

. Resi dences with wells in the plunme will continue to be provided alternative water
supplies for as long as this is needed

. A remedi ation period of approxinmately 30 years is estinated.
9.1.1.1 Goundwater Extraction

9.1.1.1.1 Based on prelimnary hydrogeol ogi c cal cul ati ons approxi mately 40 groundwat er
extraction wells drawing a total of approximately 1000gpm shoul d be needed to clean up the
contam nation in the Upper Tulare Formation. Figures 7.3-1, 7.3-2, and 7.3-3 give conceptua

l ocations of the proposed extraction wells for Alternative 3 by horizon. The conceptual design
of the systemis presented in Section 7.3.1

9.1.1.2 Goundwater Treatnent

9.1.1.2.1 Part of the extracted groundwater should continue to be treated with the existing | RM
air stripper operating at approxinmately 500 gpm One or nore additional air strippers of simlar
design operating in parallel with the IRMair stripper should be used to treat the renai nder of
the extracted groundwater. Air stripper emi ssions would be treated by heating and vapor-phase
GAC adsorption. A conceptual air stripper groundwater treatnment systemis shown schematically
on Figure 7.3-4.

9.1.1.3 Goundwater D sposa

9.1.1.3.1 The disposal nethod of the treated groundwater will be discharge to the aquifer
through injection wells and surface inmpoundnments (Figures 7.3-1 through 7.3-3). Based on
prelimnary hydrogeol ogi c cal culations, an injection systemwi th a total of approxinmately 30 new
injection wells woul d be needed to inject the extracted and treated groundwater back into the
Upper and M ddl e Horizons of the Upper Tulare Formation. The wells should be placed upgradi ent
of the plunme in the southwest, west and northwest sections of the depot. The 3 existing |RM
wells located in the northwest corner of the installation nay al so be needed.

9.1.2 Assessment

9.1.2.1 Overall Protection of Human Health and the Environment

9.1.2.1.1 This alternative would be protective of hunman health and the environnment because
extraction well placenent is designed to capture the on-base and off-base portions of the plune

and clean up the plune to health-based cleanup | evels. The extraction and treatnment system
actively pursues cleanup of the contam nant plunme through the Upper, Mddle, and Lower Horizons.



Achi eved effluent levels will also be protective
9.1.2.2 Conpliance with ARARs

9.1.2.2.1 Aternative 3 is designed to neet the Federal and State ARARs set forth in Tables
10.2-1 and 10.2-2. The chemical specific, action specific, and | ocation specific ARARs |isted
will be net by this alternative

9.1.2.3 Long-Term Effectiveness and Pernanence

9.1.2.3.1 The estimated cleanup period is close to 30 years. The effectiveness of the
remediation in providing reliable protection of human health and the environment will be

eval uated at 5-year intervals and possible nodifications in systemoperation, including use of
new extraction wells, can be nade at that tine. Mddifications to the systemcan al so be

nmade at anytine with the concurrence of all parties to the FFA. The operation and nai nt enance
of the systemwill be performed to conply with the effluent standards to assure that degradation
of the aquifer will not occur. DDRWTracy is conmtted to nonitoring influent for al

contam nants and acknow edges that new effluent treatnent standards could be set.

9.1.2.3.2 It is possible that aquifer drawdown and subsi dence may occur locally around the
extraction wells over tine. Some nounding of the aquifer at the locations of injection wells is
expected but is not regarded as significant.

9.1.2.3.3 The health risks fromvolatile organics contamnant levels left in the ground at the
end of active renediation will be reduced to acceptable |evels, provided the planned aquifer
clean up levels are achieved. It is expected that even after conpletion of the aquifer

remedi ation, an additional 5-year eval uati on nay be nade

9.1.2.4 Short-Term Effectiveness

9.1.2.4.1 This alternative calls for extensive extraction and injection well installation
beyond those installed for the Phase | IRM Construction of these wells and pipelines poses
little exposure threat to the public but may require handling and di sposal of drill cuttings and

devel opnent water as hazardous wastes. Qperation of the air stripper poses mnimal noise and
visual inpacts due to the relative renoteness of the air stripper with respect to DDRW Tracy

wor kers and nei ghboring property occupants. The vapor em ssions control systemw ||l effectively
control emssions of contamnants into the air. Disposal of the treated effluent, be it to the
aqui fer or to surface water, will have no detrimental inpacts provided effluent treatnent
standards are nai ntai ned.

9.1.2.5 Reduction of TW

9.1.2.5.1 The nobility of contam nated groundwater would be reduced in this alternative by the
creation of hydraulic gradients inward fromthe plume boundaries. The injection well schene is
designed to flush and direct contaminants in the source area towards the extraction wells and
thus to the treatnment system The volune and toxicity of contam nated groundwater are expected
to be reduced by the air stripping system Therefore, significant reductions of TW are

achi eved by A ternative 3.

9.1.2.6 Inplenentability

9.1.2.6.1 This alternative uses conventional construction practices that are readily

i npl enentabl e. Because this is a CERCLA renedial action, pernits are not required; however, it
is DDRWTracy's choice to be permtted by the RAMYXCB and the San Joaquin Valley Unified Air

Pol lution Control District (SJVUAPCD) for the construction and operation of the QU #1 air
strippers. Prior to construction, additional hydrogeologic field testing will be required
during the renedi al design phase

9.1.2.7 Cost
9.1.2.7.1 The capital cost of this alternative is estinmated to be $3, 324, 400. The annual O&M

cost is estinmated to be about $285,200. Assunming quarterly nonitoring of 30 wells for 2 years
and sem -annual nonitoring for 28 years thereafter, the annual cost of sanpling is approxinately



$99, 600 (sem -annually) to $194,200 (quarterly). The present worth cost of this alternative
over a 30-year inplenentation period is thus calculated to be about $9,512,500, using a di scount
rate after inflation of 5 percent. The costs assunme utilization of two existing extraction
wells, three injection wells, an air stripper and em ssions treatnment unit, and ancillary

equi pnrent of the Phase | IRM A detailed estinmate of the cost for this alternative is given in
Table 9.1-1.

9.1.2.8 State Acceptance

9.1.2.8.1 State acceptance of this alternative is expected, since it contains conponents known
to be desired by the state (e.g., return of treated groundwater to the aquifer) and expected to
be desired by the state (cleanup of the aquifer to risk-based cleanup |levels set at the Mls,
desi gned to protect groundwater and effect plume capture). The air stripper and vapor-phase GAC
treatnent process is also expected to be acceptable to the state, considering that an IRMair
stripping unit was accepted by the state at nearby DDRW Sharpe, with sinmlar contamnants in the
gr oundwat er .

9.1.2.9 Conmmunity Acceptance

9.1.2.9.1 Based on coments received during the public comrent period, the selected alternative
is acceptable to the comunity. Specific comunity concerns regardi ng the timng, nethodol ogy,
and effectiveness of proposed alternatives involving treatnment of the plune are discussed in the
Responsi veness Summary.

9.1.2.10 Rationale

9.1.2.10.1 Aternative 3 has been determned to be protective of hunan health and the
environnent for exposure to groundwater, to be cost effective, and to be inplenentable in a
tinely manner

9.1.2.10.2 Aternative 3 represents a significant expansion of the current I|RM both on base

and off base. It will minimze further mgration of the contam nated groundwater and will, in
tine (estimated at up to 30 years), clean up the contam nated aquifer to health-based cl eanup

levels. The groundwater extraction and injection by wells and the treatnent by air stripping

wi th vapor-phase carbon are proven, reliable technol ogi es that have been utilized successfully
in many simlar situations, and that have been accepted by regulators and the public.

9.1.2.10.3 Aternative 4 includes all of the conponents of Alternative 3 and adds an in situ

bi ol ogi cal treatnent feature. This feature has prom se to accelerate and i nprove renedi ati on of
the nost heavily contami nated part of the aquifer. However, it is untried at full scale and
woul d therefore require significant advance testing and experi nentation, and would be
significantly nore costly. |Its acceptance by regulators and the public woul d be reasonably
expected but would not be certain. Alternative 4 is not preferred at present for these reasons.
Alternative 4 could be considered for inplenentation in the future to enhance the effectiveness
of Alternative 3, once the technology is better known and nore accepted, if renediation by
Alternative 3 should progress nore slowy than antici pated.

9.1.2.10.4 Details of Alternative 3 will be specified in the detailed renedial design. In
particular, the issue of the need for netals and other inorganics pretreatnment will need to be
resol ved, based on experience with operation of the IRM and updated well nonitoring data

9.1.2.10.5 Aternatives 1 and 2 are not preferred because they do not renediate the
contam nated aquifer, do not protect hunman health and the environnent, and do not neet ARARs.

9.1.2.10.6 DDRWTracy has nmet the substantive requirenents of the California Environnental
Quality Act (CEQ).



TABLE 9.1-1

COST SUMVARY FOR ALTERNATI VE 3 -
1000- GPM PUWP AND TREAT W TH Al R STRI PPI NG AND | NJECTI ON

(Page 1 of 4)

CAPI TAL COSTS
Col |l ection System
Installed Piping (40,000 ft @%$11.65/ft)

Trenching and Restoration (40,000 ft @$2.15/ft)

Subt ot al

Extraction Wells
Drilling and Construction Cost

3 wells 100 feet bel ow grade (screened in upper and

m ddl e hori zons)
24 wells 50 feet bel ow grade
9 wells 100 feet bel ow grade
3 wells 150 feet bel ow grade
Subner si bl e Punp System (39 punps)
Vel | Devel opnent
Subt ot al

I njection System
Installed Piping (16,400 ft @%$27/ft)

Trenching and Restoration (16,400 ft @$2.15/ft)

Punp System
Subt ot al

Injection Wlls
Drilling and Construction Cost
16 wells 50 feet bel ow grade
15 wells 100 ft bel ow grade
Vel | Devel opnent
Subt ot al

Air Stripping System

Second Air Stripper (includes tower, blower, air
pi ping and ducts, instrunmentation and control

St orage Tanks

Fluid Transfer Punps

Vapor - Phase GAC Units

Maj or Purchased Equi pment Cost
Installation Cost 112%

Subt ot al

Total Field Cost

Engi neering, Design and Constructi on Managenent 15%
Conpl i ance

Syst em Cost

Conti ngency 20%

Total Capital Cost

$466, 000
$86, 000
$552, 000

$60, 000

$240, 000
$153, 000
$75, 000
$117, 000
$39, 000
$684, 000

$442, 800
$35, 300
$10, 000
$488, 100

$160, 000
$255, 000
$31, 000

$446, 000

$65, 000

$10, 000
$3, 400

$24, 000
$102, 400
$114, 700
$217, 100

$2, 387, 200
$358, 100
$25, 000
$2, 770, 300
$554, 100

$3, 324, 400



ANNUAL Q&M COSTS

Col l ection Systemand Extraction Wlls

El ectricity (288,000 kwh @ $0. 14/ kwh) = $40, 300
Labor (180 hrs @32/ hr) = $5, 800
Mai nt enance = $4, 800
Subt ot al = $50, 900

Treat nent System

El ectricity (150,000 kwh @ 0. 14/ kwh) = $21, 000
Labor - operating (2,250 hours @$32/hr) = $72, 000
- supervising (320 hours @$37/ hr) = $11, 800
Annual Mai nt enance = $10, 200
Process Sanpling and Monitoring = $20, 000
GAC Vapor Treatnent (3,400 |bs @ $2. 00/ b) = $6, 800
Subt ot al = $141, 800

Injection Systemand Injection Wlls

Electricity (232,500 kwh @ $0. 14/ kwh) = $32, 600

Labor (125 hours @ $32/ hr) = $4, 000

Mai nt enance = $8, 400

Subt ot al = $45, 000
Annual O8&M Cost s = $237, 700
Cont i ngency 20% = $47, 500
Total Annual O&M Cost = $285, 200
Present Wrth Cost of Q&M (for 30 years and = $4, 384, 200

a discount rate after inflation of 5%
MONI TORI NG COSTS

QUARTERLY MONI TORI NG COST, YEARS 1 AND 2

Field and Reporting = $100, 000
Anal ysis - 132 sanples (30 per quarter plus 10% Q¥ QC) = $66, 000
EPA Met hods 8010, 8080, 6010

Total First Year Cost = $166, 000
Present Wrth of 2nd Year Quarterly Monitoring = $157, 700
(present worth factor = 0.95)

Subtotal Quarterly Monitoring = $323, 700
Cont i ngency 20% = $64, 700
Total Quarterly Mnitoring Cost Years 1 and 2 = $338, 400
Present Wrth Cost of Quarterly Mnitoring = $388, 400

for years 1 and 2

SEM - ANNUAL MONI TORI NG COST, YEARS 3 THROUGH 30

Field and Reporting = $50, 000
Anal ysis - 66 sanples (30 each 6 nonths plus 10% Q¥ QO

EPA Met hods 8010, 8060, 6010 = $33, 000
Subt ot al Semi - Annual Monitoring = $83, 000
Cont i ngency 20% = $16, 600
Total Sem - Annual Mobnitoring = $99, 600
Present Worth Cost of Sem - Annual Monitoring

for years 3 through 30 = $1, 345, 900

Present Worth Cost of Mnitoring = $1, 734, 300



FI VE- YEAR PERFORVANCE EVALUATI ON $25, 000

Present Worth Cost of Perfornmance Eval uation (perforned = $69, 600
at end of years 5, 10, 15, 20, 25, and 30)
TOTAL PRESENT WORTH COSTS = $9, 512, 500

NOTE: This alternative incorporates the | RM by assum ng no cost for two 50-foot extraction
wells, three 100-foot injection wells and ancillary costs, and one air stripper wth exhaust
treatment unit.



10. 0 STATUTCRY DETERM NATI ONS

10.0.1 Under its legal authorities, EPA's primary responsibility at Superfund sites is to
undert ake renedial actions that achi eve adequate protection of human health and the environnent.
In addition, Section 121 of CERCLA establishes several other statutory requirenments and
preferences. These specify that when conplete, the selected renedial action for QU #1 nust
comply with applicable or rel evant and appropriate environnmental standards established under
federal and state environnmental |aws unless a statutory waiver is justified. The sel ected renedy
al so nust be cost-effective and utilize pernanent solutions and alternative treatnent

t echnol ogi es or resource recovery technol ogies to the maxi mumextent practicable. Finally, the
statute includes a preference for renedies that enploy treatnent that pernmanently and
significantly reduce the volume, toxicity, or nobility of hazardous wastes as their principa

el ement. The follow ng sections discuss how the sel ected renmedy neets these statutory

requi renents.

10.1 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

10.1.1 The selected renedy is protective of hunman health and the environnent because extraction
wel | placenent is designed to (1) renediate hot spots, (2) mnimze contam nant transport off
base, and (3) minimze plune mgration and clean up the plunme to the Federal MCL (5 ug/l) for
TCE and PCE and the State MCL (6 ug/l) for DCE. The extraction and treatment system actively
pursues cl eanup of the contam nant plume through the Upper, Mddle, and Lower Horizons of the
Upper Tulare Aquifer. Achieved effluent treatnent standards will also be protective.

10.1.2 The health risks fromvolatile organics contaminant levels left in the ground at the end
of active renediation will be reduced to acceptable |evels, provided the planned aquifer cleanup
level s are achieved. 10.1.3 For average exposure conditions, the cal cul ated individual excess
cancer risk due to TCE, PCE or DCE at their MCL levels, i.e., the cleanup levels, is bel ow
1x10[-4], the specified upper Iimt of the acceptable risk range

10.2 COWPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS

10.2.1 The sel ected renedy of groundwater extraction, treatment by air stripping with em ssion
controls, and reinjection of treated groundwater through injection wells and/or surface

i mpoundnents will conply with all applicable or relevant and appropriate chemcal-, action-, and
| ocation-specific requirenents (ARARs). These ARARs are presented below and in Tables 10.2-1
and 10. 2-2.

10. 3 CHEM CAL- SPECI FI C ARARS

10.3.1 The selected renedy, Alternative 3 has been designed to achieve the applicable or
rel evant and appropriate chemcal specific ARARs listed in Tables 10.2-1 and 10. 2-2.

10.4 ACTI ON- SPECI FI C ARARS

10.4.0 The selected renedy will be inplemented to conply with the action-specific ARARs |isted
in Tables 10.2-1 and 10. 2- 2.

10.5 LOCATI ON- SPECI FI C ARARS

10.5.1 Wetlands, riparian areas, federally |isted endangered species habitats, and/or other
resources that woul d i nvoke | ocation-specific ARARs have not been identified on-site. A study
wi Il be conducted during the Conprehensive Site Wde RI/FS to identify sensitive environnents
and federally |isted endangered species. The selected renmedy will be inplemented to conply with
the location specific ARARs listed in Table 10.2-1



10.6 OTHER CRITERI A, ADVI SORIES, OR GUI DANCE TO BE CONSI DERED FOR TH S REMEDI AL ACTI ON ( TBCs)

10.6.1 State Board Resolution No. 92-49; Policies and Procedures for I|nvestigation, deanup and
Abat enent of Discharges Under Water Code Section 13304 is considered to be at TBC. The

resol ution requires that dischargers clean up to background levels if technically and
econonmical ly feasible. The determination of economcally and technically feasible may be

eval uated using predictive nodels, or nmay be done as data are gathered during the renedi ati on as
a part of the 5 year reviews.

10.6.2 OSVER Directive 9355.028 specifies requirenments for air strippers in National Anbient
Air Quality Standards (NAAQS) ozone non-attai nment areas.

10.7 COST EFFECTI VENESS

10.7.1 The selected renedy is cost effective because it has been determ ned to provi de overal
effectiveness proportional to its costs, the estimated net present worth cost being $9, 512, 500
The estinmated cost of the selected renedy is significantly less than the estimated cost for the
alternative featuring supplenental in situ biorenediation while achieving the sane | evel of
protectiveness (although with possibly a longer inplenentation period). The sel ected renedy
achi eves a much hi gher degree of protectiveness than | ess expensive alternatives relying on
institutional controls, which were found to be not acceptable

10.8 UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES TO THE MAXI MUM
EXTENT PRACTI CABLE

10.8.1 EPA and the State of California have determ ned that the selected renedy represents the
maxi mum extent to whi ch permanent solutions and treatnent technologies can be utilized in a
cost-effective manner for QU #1. O those alternatives that are protective of human health and
comply with ARARs, EPA and the state have determned that this sel ected renedy provides the best
bal ance of tradeoffs in terns of |ong-termeffectiveness and pernanence; reduction in toxicity,
nmobility, or volune achieved through treatnent; shorttermeffectiveness; inplenmentability; cost;
and consi deration of state and comunity acceptance.

10.9 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

10.9.1 By extracting the contam nated groundwater fromthe ground and treating it by air
stripping with GAC emi ssion controls and regeneration of the spent carbon, the sel ected renedy
addresses one of the principal threats posed by the DDRWTracy site through the use of treatnent
technol ogi es. Therefore, the statutory preference for renedies that enploy treatnent as a
principal elenent is satisfied

10.10 REMEDI AL DESI GN PROCESS

10.10.1 The conceptual plans for the extraction, treatnent and di sposal system presented in the
ROD may be revised in the renedi al design process as additional informati on becones avail abl e
Predi ctive nodels, the results of additional field work, and other nethods nmay be used by

DDRW Tracy to develop a final design for the renediati on of QU #1 based on the conceptual design
presented in this ROD for Alternative 3
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