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FI NAL RECORD OF DECI SI ON
CASTLE Al R FORCE BASE

COVPREHENSI VE BASEW DE PROGRAM PART 1

1.0 I NTRODUCTI ON

Thi s deci si on docunent presents the renedial actions (RAs) selected for the conprehensive

cl eanup of groundwater at the fornerly active Castle Air Force Base (AFB), Merced County,
California. The RAs under this Conprehensive Basewi de ProgramPart 1 (CB-Part 1) are being
carried out to conplete the cleanup of all groundwater plunes at Castle AFB as the first of a
two part process leading to the final conprehensive cleanup of all soil and groundwater
contam nation at the site (CB-Part 2).

The selected RAs for CB-Part 1 were devel oped in accordance with the Conprehensive Environnental
Response, Conpensation, and Liability Act of 1980 (CERCLA), as anended by the Superfund
Anendnents and Reaut hori zation Act of 1986 (SARA) and, to the extent practicable, the National
Q| and Hazardous Substances Pol |l ution Contingency Plan (NCP). These decisions, docunented
herein, are based on the infornation contained in the Adm nistrative Record File for Castle AFB.
The Administrative Record I ndex (Appendix A) identifies docunents that were considered or relied
upon to nmake these deci sions.

The purpose of this Record of Decision (ROD) is to decide the appropriate |evel of groundwater
renedi ati on necessary to protect hunman heal th and the environnent, and to determ ne what
requirenents are applicable or relevant and appropriate requirenents (ARARs) based on the
groundwat er beneficial use designation and site-specific conditions.

This ROD has been divided into five sections to address the sel ected RAs for groundwater
remedi ation at Castle AFB. These five sections are:

. Section 1.0 Introduction. This section serves as an overall introduction to the ROD.

. Section 2.0 Declaration For The Record of Decision. This section docunents the Ras
sel ected for groundwater cleanup at Castle AFB and serves as an abstract for the key
information contained in the ROD. It provides signatures of concurrence by the U S.
Air Force (AF), the U S. Environnental Protection Agency (EPA), and the State of
California Environnental Protection Agency (Cal/EPA).

. Section 3.0 Decision Sunmary. This section provides an overview of the site
characteristics, the alternatives evaluated, and the analysis of those options. It
also identifies the selected remedy and explains how the renmedy fulfills statutory
requirenents.

. Section 4.0 Listing of Applicable or Rel evant and Appropriate Requirenents (ARARs)
and To- Be- Consi dereds (TBCs). This section describes the Federal and State ARARs
required to be conplied with under this ROD.

. Section 5.0 Responsiveness Summary. This section contains a summary of comments
recei ved during the public comment period and responses to those comments. In
addition, a summary of agency comments on the Prelimnary Draft and Draft Final ROD,
and responses to these coments, are included. The Responsiveness Sumary can be
found at Tab 5.



Appendi x A provides the Adm nistrative Record Index and can be found at Tab 6. Figures
and tables referenced in the ROD can be found at Tabs 7 and 8, respectively.

2.0 DECLARATI ON FOR THE RECORD OF DECI SI ON
This section docunents the RAs sel ected for groundwater cleanup at Castle AFB and serves as an
abstract for the key information contained in the ROD. |t provides signatures of concurrence by

the AF, the EPA, and the Cal/EPA.

For the groundwater plunes selected for RAs under CB-Part 1, the followi ng determ nations are in
effect:

. Statutory Preference for Treatnment as a Principal Elenent is Met and a Five- Year
Review is Required for the Main Base and Castle Vista Pl unes.
. Statutory Preference for Treatment as a Principal Elenent is Not Met and a Five- Year

Review is Required for the East Base Pl une.
2.1 SI TE NAVE AND LOCATI ON

Castle AFB (currently known as Castle Airport) is a National Priorities List (NPL) Site |located
in Merced County, California.

2.2 STATEMENT COF BASI S AND PURPCSE

This ROD presents and docunents the RAs selected for the cleanup of groundwater at Castle AFB.
CB-Part 1 is intended to address the full range of contam nated groundwater under both the
Castle AFB site and the contiguous areas where contani nated groundwater has mgrated off base.

The objective of the Castle AFB CB-Part 1 RAs is to capture the contanmi nated groundwater
plume(s) within the Maxi mum Contam nant Level (MCL) boundary of the nost restrictive contam nant
present, and clean up the contam nated groundwater to MCL | evels. This ROD supersedes previous
groundwater RODs (i.e., the Operable Unit (QU) 1 InterimROD and the QU 2 ROD), and the ongoi ng
and pl anned actions under these two prior RODs are integrated into the selected renedy for the
conpr ehensi ve cl eanup of Castle AFB groundwater contam nation.

These RAs were chosen in accordance with the CERCLA, as anmended by the SARA (42 U.S. C. Section
9601 et seq.,) and, to the extent practicable, the NCP (40 Code of Federal Regul ations (CFR)
Part 300). The Castle AFB CB-Part 1 ROD is based on informati on contained in the Admi nistrative
Record. An Administrative Record Index (Attachnent A) identifies the docunents upon which the
decision is based. The Cal/EPA and the EPA concur on the sel ected renedy.

2.3 ASSESSMENT OF THE SI TE

The contam nation of groundwater at Castle AFB was investigated under the Castle AFB

Install ation Restoration Program (I RP) and is described and evaluated in the CB-Part 1 Renedi al
Investigation/Feasibility Study (RI/FS). As a result of past AF operations conducted between
1941 and 1995, groundwater contam nation exists at Castle AFB. Contam nation affects
groundwat er beneath the base and extends to off-base areas in the immediate vicinity of the
base. The main sources of contam nation include industrial activities, equi pnrent naintenance,
landfill disposal, and fuels storage and delivery.

The IRP at Castle AFB resulted in the identification and characterization of nunerous potenti al
sources of groundwater contam nation, and the division of the contam nated areas into three OUs.



Two of these OUs, QU 1 and QU 2, were | ocation-specific areas representing groundwater
contam nation, and the third QUJ, known as the Source Control Qperable Unit (SCQU) was defined to
address soil contamination at a wide variety of |ocations.

The CB program was subsequently defined to provide a conprehensive approach to groundwater and
soil cleanup, with the CB-Part 1 dealing with all groundwater contam nation at Castle AFB.
Under CB-Part 1, seven plune regions were identified and evaluated in the CB-Part 1 RI/FS. Two
of these (Main Plume Regions 1 and 2) correspond to the QU 1 and QU 2 areas, and are
collectively referred to as the Main Base Plune. The other plune regions eval uated are East
Base Plunme, Castle Vista Plune , North Base Plune, Landfill 1 Plune, and Landfill 4 Plune.

Al t hough groundwat er cl eanup actions are underway at Castle AFB in the QU 1 and QU 2 areas,
there are additional areas of groundwater contam nation that are not currently being addressed
under these QUs. Actual or threatened rel eases of hazardous substances fromthis site, if not
addressed by inplenmenting the response actions selected in this ROD, may present a current or
potential threat to public health, welfare or the environnent.

2.4 DESCRI PTI ON OF THE REMEDY

The CB-Part 1 RI/FS considered all groundwater contam nation plunmes at Castle AFB and perfornmed
detai |l ed anal yses of potential renedial options to clean up elevated | evels of Trichloroethyl ene
(TCE) and other contam nants for two of the plumes. The two plunes evaluated in detail are the
Mai n Base Plume and the East Base Plune. |In addition, further action was recomended in the
RI/FS for the Castle Vista Landfill Plume, although detailed anal yses were not carried out.
Table 2-1 provides a summary of the renediation decisions for groundwater plunmes at Castle AFB.

The Main Base Plune regions contain nost of the TCE present in the groundwater beneath Castle
AFB. The bul k of the contam nation will be captured by a currently-operating system(QU 1), a
systemthat is scheduled to begin operating in 1996 (QU 2), and pl anned enhancenents and
expansion of the QU 1 system A punp and treat approach, building on the existing and pl anned
QU 1 and QU 2 systens, was recomended in the RI/FS and is the selected renmedy for the Main Base
Pl une.

The East Base Plune consists of a TCE-plune region associated with a source known as Fire
Training Area 1 (FTA-1), and an isolated area of contam nation east of the nain runway that may
be associated with the Main Base Plune. The remedy for the East Base Plune is the sealing and
abandonnent of wells to protect against further cross contam nation of groundwater zones and
nmonitoring to develop a nore conplete definition of the plume. The need for future active
remediation (i.e., punp and treat) will be determ ned through an annual reeval uation of the
nmonitoring information, in accordance with trigger |anguage established in this ROD.

The Castle Vista Plune was not identified in the RI/FS for RA but has been included for active
remedi ati on because of additional data fromdata gap wells. This data indicates that

groundwat er contam nati on exceeds MCLs and presents a greater extent of contam nation than was
previously evaluated in the RI/FS. Because of this new infornation, an active punp and treat
remedy, simlar to that of the Main Base Plune, has been selected as a presunptive renedy for
this plune.

No further active renediation is planned for the other renaining plune areas.

2.4.1 Selected Renedy: Miin Base Plune. The selected renedy for the Main Base Plunme consists
of plune capture and treatnent to achi eve groundwater cleanup to the MCL, inplenented with a
phased approach; this renedy includes and integrates the ongoing and pl anned renedial activities
authorized in the QU 1 InterimROD and the QU 2 Final ROD. The phased approach was chosen in



order to collect technical information fromoperation of QU 1 and QU 2 systens and the Long-Term
G oundwat er Sanpling Program (LTGSP). This information will be used as input to the eval uation
of technical and economic factors associated with the design of subsequent system expansion.

The sel ected renedy for the Main Base Pl une consists of the follow ng three sequenti al
phases of punp and treat groundwater renediation:

Phase 1: The first phase takes advantage of existing QU 1 treatnent capacity, to expand
the treatment of groundwater in the QU 1 area to renove TCE and control mgration of TCE
"hot spots" in the shallow hydrostratigraphic zone (HSZ) of QU 1. This is being

acconpl i shed by expanding the QU 1 extracti on systemthrough installation of new
extraction wells in the shallow HSZ. G anular Activated Carbon (GAC) and/or air stripping
groundwat er treatnent systens will be utilized to achieve treated water rel ease |evels
identified in Table 4-3 of this ROD. Design of the QU 1 expansion is included in the
ongoi ng effort known as the Revised Basis of Design Report (RBDR). |In addition, the QU 2
groundwat er extraction network will be conpleted and operations initiated.

Phase 2: Phase 2 will enhance the QU 1 extraction network to a multiple HSZ groundwat er
remedi ation systemwi th the addition of extraction wells and the utilization of GAC or air
stripper treatnent systens to achieve effluent release levels stipulated in this ROD (see
Table 4-3 at Tab 5). A water reuse study will be conducted to determ ne the nost
appropriate conbination of reinjection, canal discharge, and water reuse to be utilized
for the disposal of treated groundwater. Punp tests will be conducted to obtain necessary
hydr ol ogi c i nformati on on HSZ properti es.

Phase 3: Data collected fromthe first two phases will be evaluated and a Phase 3

Techni cal Evaluation and Design Study will be prepared to determ ne what additional wells
wi Il be needed to achieve the overall cleanup objectives. By the onset of Phase 3, both
Phase 1 and 2 punp and treat systems will have been installed, data gap wells and the
LTGSP network will be in place, punmp tests will have been eval uated, and the flow and
transport nodels will have been updated. That infornmation will facilitate better
predictions of the hydraulic control of the HSZs and plune renediation tine periods, and
will provide the basis for design decisions regardi ng Phase 3 expansion of the groundwater
renmedi ati on system The Phase 3 Technical Evaluation and Design Study is schedul ed for
conpletion in draft formin August 1998, with finalization in January 1999. Construction
on the Phase 3 groundwater system expansion is scheduled to begin in January 1999, with
conpl etion in Cctober 1999.

The selected renmedy is expected to cost-effectively renmove TCE and other contaminants in the
Castl e AFB groundwater to the MCL cl eanup objective and prevent further plune mgration. Based
on the concepts evaluated in the CB-Part 1 FS, the prelimnary range of the estinated present
worth costs of the selected renedy (not including QU 1 and QU 2 costs) is from$15.7 nmillion to
$33.4 mllion over a period of 15 years.

The three phases of groundwater remediation will be fully defined during renedial design (RD)
and RA stages. Based on current information, the selected renedy will address the principal
threat of hazardous material groundwater contamination. TCE in the groundwater at Castle AFB
will be renoved to or below 5 micrograns per liter.

2.4.2 Selected Renedy: East Base Plume. To achieve the overall objective for cleanup of
groundwat er at Castle AFB, the selected renedy for the East Base Plune (I npacted Area Vel
Destruction and Monitoring) utilizes the sealing and abandonment of wells to protect against
further cross contam nation of HSZs in the East Base Plune area, and nonitoring to develop a
nore conplete definition of the contamnation. |If further active renediation is needed,



appropriate RAwill be inplenented based on the conditions that trigger the need for

remedi ation; in particular, a punp and treat approach will be inplenented as the presunptive
remedy for further cleanup action. The need for and design of this additional action will be
det erm ned through an annual reevaluation of nonitoring information. The criteria defining the
need for future punp and treat RA (i.e., the trigger conditions) are specified in Section 3 of
this ROD.

The estinmated present worth cost of the Inpacted Area Well Destruction and Monitoring
alternative for the East Base Pl une, exclusive of additional action under the presunptive
remedy, is $0.5 million. Additional active renedial neasures have not been estimated, but would
be significantly greater than this val ue

2.4.3 Selected Renmedy: Castle Vista Plume. Although detailed analysis was not conducted for
the Castle Vista Plune, it was recognized in the RI/FS that the Castle Vista Plune had not been
fully characterized. Additional data collection is continuing in this plume area, and anal ysis
of the data collected to date indicates that active groundwater renmediation in this area is
necessary. A presunptive remedy of punp and treat, simlar to the renedy selected for the Main
Base Plune, will be used to neet the groundwater clean up requirenents of the Castle Vista
Plume. The present renedy, established in this ROD, consists of capturing the contam nant plune
and renedi ating the groundwater to MCL levels. For the Castle Vista Plune, further analysis
wi Il be conducted to determ ne the appropriate cleanup |level, consistent with Section I11G of
SWRCB Resol ution 92-49. This evaluation will be carried out as part of the ROYRA activities.
For reasons of operational and reporting convenience and efficiency, this additional RAw Il be
integrated into the phase approach of the CB-Part 1 RDRA, described under the renedy for the
Mai n Base Pl une.

2.4.4 Selected Remedy: Oher Plunes. The AF, with the concurrence of the EPA and Cal/EPA, has
determ ned that active renmediation of the North Base, Landfill |, and Landfill 4 Plumes is not
warranted at this tine because action is being taken to renedi ate the sources, and because
renmoving the | ow concentration contam nants fromthe groundwater woul d provide little benefit
while incurring high costs. However, because several of the contam nants are above prinary
drinking water standards, institutional controls will be inplenented to prevent the installation
of groundwater supply wells on Castle AFB that woul d j eopardi ze public health or the environnent
fromNorth Base, Landfill 1 and Landfill 4 Plumes. Additionally, long-termnonitoring will be
perforned under the LTGSP to nonitor contam nant concentrations in these plune areas.

Cont ami nant concentration levels in the groundwater will be reevaluated annually. |If the

contam nant concentrati ons drop bel ow the MCL and beneficial use concentrations for one year

any institutional controls may be renoved. If, at any tine, nonitoring or nodeling indicates
that the contaminants will not neet the MCL and beneficial use concentrations within a
reasonable tine, or at least forty years fromthe date of the ROD, or that significant mgration
of the contam nants nay occur at |evels above MCL and beneficial use concentrations which inpact
public health or the environnment, active renediation will be considered

2.5 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 for the RAs, and is
cost-effective. This renedy utilizes permanent solutions and alternative treatnent technol ogi es
to the nmaxi num extent practicable and satisfies the statutory preference for renedies that
enpl oy treatment that reduces toxicity, nmobility, or volunme as a principal elenent.



2.6 S| GNATURES FOR LEAD AND SUPPORT AGENCI ES
<I M5 97134B>

. State signature indicates concurrence with the sel ected renedy

3.0 DECI SI ON SUMVARY

Thi s decision summary provi des an overvi ew of the environnmental concerns posed by groundwater
plume regions at Castle AFB and the renedies selected to address them It includes a
description of the site characteristics and the renedial alternatives considered in the Castle
AFB CB-Part 1 RI/FS. It summarizes the analysis of these alternatives when conpared to criteria
set forth in the NCP. This Decision Summary explains the rationale for the renedy sel ections
for the Main Base, East Base, and Castle Vista Plunes, and how the sel ected renedi es satisfy the
statutory requirenents of CERCLA

3.1 SI TE NAME, LOCATI ON AND DESCRI PTI ON

3.1.1 Site Nane and Location. Castle AFB (currently referred to as Castle Airport) is |located
in Merced County, California (Figure 3-1). The site covers an area of 2,777 acres, and is
conprised of a runway and airfield, industrial areas, housing, recreational facilities, and
several noncontiguous parcels

3.1.2 Land and Water Use. Land use within a two-mle radius of Castle AFB is primarily
agricultural, with the exception of residential areas in the comunity of Atwater. G ops grown
in the area consist nostly of al nonds, peaches, and grapes. Several snall dairies and a | arge
chicken farmare located to the east. Qpen pasture lands are |ocated to the north and east.
Residential areas are located primarily west of Castle AFB and include forner base housing,
trailer parks, recently constructed residential suburban housing, and rural farmresidences.
Land use along Wil lace Road is mxed residential and agricultural (i.e., orchards). Land use on
the airport currently includes a mxture of industrial and light-industrial facilities and
offices. Potential future |land uses at Castle AFB include schools, as well as residential and
recreational uses.

3.1.3 Regional Topography. Castle AFB is located in the east central part of the San Joaquin
Val l ey. Nei ghboring communities include Atwater, located to the i mediate west; Wnton, |ocated
to the north-west; and Merced which is approximately five mles to the east south-east of Castle
AFB.

The San Joaquin Valley forns the southern half of the Geat Valley Geonorphic Province of
California. This province is approximately 400 mles |ong and averages about 40 miles in width
It is bounded by the Sierra Nevada Mountain Range to the east, the Coastal Muntain Range to the
west, and is drained by the San Joaquin River. This river flows fromthe southeast to the
Sacranent o- San Joaquin Delta region, which lies between the Central Valley and the San Franci sco
Bay.

Castle AFB is | ocated about hal fway between the Merced River and Bl ack Rascal Creek, two

sout hwest-flowing tributaries of the San Joaquin River. The valley floor in the vicinity of the
airport area slopes gently to the west-southwest. Natural drainage is to the southwest;

however, surface flow patterns are locally controlled by a systemof drainage and irrigation
canal s



The total difference in elevation across Castle AFB is approxinately 35 feet, ranging from 200
feet above nean sea level (MBL) at the northwestern corner to 165 feet above MSL at the southern
cor ner.

3.1.4 GCeol ogy/ Hydrol ogy. A description of the geologic setting, surface water conditions,
HSZs, groundwater flow conditions, and groundwater usage whi ch conprise the conceptua
hydr ogeol ogi ¢ nodel for Castle AFB is presented in this section

3.1.4.1 Geology. The eastern San Joaquin Valley of Central California is underlain by a
basenent conpl ex conposed of netanorphic and granitic rocks. In the vicinity of Castle AFB, the
basenent is overlain by a thick sequence of sedinmentary deposits of Tertiary/ Quaternary age
(Figure 3-2).

Consol i dated sedinentary units overlie the basenment conpl ex and have a mi ni mrum conbi ned
t hi ckness of over 700 feet. These consolidated units include, fromoldest to youngest, the
lone, Valley Springs, and Mehrten Fornations.

Unconsol i dat ed sedinents overlie these formations froman el evati on of approxi mately 450 feet

bel ow MBL to an el evati on of 165 feet above MSL. Beneath Castle AFB, the unconsolidated units
include the Laguna, Turlock Lake, Riverbank, and Mddesto Formations. Recent surficial dune
deposits, which attain a naxi nrumthickness of approxinately 10 feet, have occurred at the ground
surface

Castle AFB is | ocated on an old Merced River flood plain that has been exposed and | evel ed by
progressive down-cutting of the Merced River and its tributaries and by wi nd erosion

Quat ernary-age sedi nents extend fromthe ground surface to about 350 feet bel ow ground surface
(bgs). The upper 20 feet of these deposits consist of eolian and flood plain sedinents of

Hol ocene age. The transition from Hol ocene age to Pl ei stocene age occurs at the base of the
eolian and fl ood plain sedinents.

3.1.4.2 Nature and Cccurrence of Goundwater. The migration and fate of dissolved contam nants
in groundwater at Castle AFB depends | argely on natural hydrogeol ogi ¢ conditions and punpi ng

i nfluences due to use of groundwater as a resource. The site-wi de conceptual nodel is presented
schematically as Figure 3-2. The figure depicts major water-bearing zones, contam nant sources,
m gration pathways, and potential receptors of contam nated groundwater on and near Castle AFB

The Merced River and Black Rascal Creek, two tributaries of the San Joaquin River, are the major
surface drai nages near Castle AFB. Regional surface drainage is to the southwest, but is
substantially altered by a network of agricultural drains and canals. These drains and canal s
include Canal Creek near the eastern boundary of Castle AFB, Escal adian Canal in the north, and
Li vi ngston Canal in the southwest.

Drai nage on Castle AFB is controlled through a system of stormdrains and open channels. Runoff
is diverted to the southern tip of the site where the water accunul ates behind a weir. Except
for periods of prolonged or heavy rain, runoff does not discharge fromCastle AFB. Water
col l ected behind the weir dissipates by evaporati on and percolation. During heavy rainfall

wat er overflows the weir and discharges through culverts to either Livingston Canal or Cana

Cr eek.

3.1.4.3 Hydrostratigraphic Zones. The sedinentary deposits in the upper 600 feet beneath
Castl e AFB are heterogeneous. Mbst sedinments appear deposited in a fluvial system though
eolian and alluvial deposits are not uncomon. These sedinents are typically deposited

t hrough an aggradati onal systemof cutting and filling. This type of systemis characterized

by laterally discontinuous | enses of channel-fill sands and gravel s surrounded by | ess perneabl e



over bank deposits.

Prior to the CB-Part 1 RI/FS, the stratigraphy beneath the site was thought to be divided into
three general water-bearing zones: the shallow subshallow, and confined. Based on the results
of the CB-Part 1 RI/FS, the stratigraphy was redefined into five HSZs: the shallow HSZ, upper
subshal | ow HSZ, | ower subshal |l ow HSZ, confined HSZ, and deep HSZ, as shown on Figure 3-2

Hydraulically isolated stratigraphic zones or aquifers are not generally found beneath Castle
AFB because of the conplex fluvial/alluvial stratigraphy dom nated by |ocalized stream channe
deposits. Each HSZ is a sequence of sediments with the finer sedinments generally occurring at
the top and the predonmi nant water-bearing sections or |enses at the bottom The HSZs do not
represent isolated aquifers, but provide the general stratigraphic correlation (which can often
be recogni zed during drilling) to guide the installation of nonitoring wells within correlative
predom nant water-bearing units. Significant vertical hydraulic connection between HSZs is
postul ated to exist at certain |ocations.

The rel atively high perneability coarse grained sands and gravel s which generally occur near the
base of each HSZ nake up the predomi nant water-bearing sections (PWBS) of the HSZs, have little
or no fines, and have been classified using the Unified Soil O assification System (USCS) as GV
or GP (clean gravels) and SWor SP (clean sands).

A brief description of each of the HSZs is presented in the foll owi ng paragraphs:

Shal | ow Hydrostrati graphic Zone. The shallow HSZ extends fromthe water table (typically
60 to 80 feet bgs) to the top of a clay layer at approxinmately 95 feet bgs. The PWBS of
the shall ow HSZ i s conposed of fluvial deposits of sand and gravel which trend in a
northwest to southeast direction. To the southwest the sands and gravels "pinch out"
transitioning to finer grained, |ess perneabl e deposits.

Upper Subshal | ow Hydrostrati graphic Zone. The upper subshall ow HSZ occurs at about 95 to
160 feet bgs and is stratigraphically equivalent to the upper portions of the Turl ock Lake
Formati on (Jacobs, 1995a). At Castle AFB, the upper subshallow HSZ i s heterogeneous both
laterally and vertically, consisting nostly of fine-grained flood plain deposits with
medi um grai ned channel sands to the south of the airport. Upper subshall ow HSZ sands are
lenticular and intermttent, but appear to broaden, thicken and grade into the channe
sands to the south of Castle AFB. These sand units conprise what is considered the PWBS
for the upper subshallow HSZ and appear to trend in a northwest to southeast direction as
in the shal | ow HSZ

Lower Subshal | ow Hydrostratigraphic Zone. The |ower subshallow HSZ occurs from about 160
to 220 feet bgs, and is stratigraphically equivalent to the mddle portions of the Turl ock
Lake Fornmation (Jacobs, 1995a). This HSZ consists of laterally semi-continuous segrments
of interbedded fine-grained sands, silts and clays between 160 and 180 feet bhgs. It
contains nore gravel and coarse-grained sands between 180 and 220 feet bgs. The

sand/ gravel units of the | ower subshallow HSZ al so trend northwest to sout heast

Confined Hydrostratigraphic Zone. The confined HSZ occurs from approxi mately 220 to 350
feet bgs. It contains thicker, nore continuous zones of water-bearing sands than the
upper and | ower subshal | ow HSZs. Mbst of the ol der Castle AFB production wells on site
produce fromthe confined HSZ. The lower part of the confined HSZ consists of the North
Merced Gravel (Jacobs, 1995a) which is the PWBS of the confined HSZ. The nane "confined"
was used by previous investigators at Castle AFB. The HSZ as a whole is not confined
however, the North Merced Gravel at the base of the confined HSZ is hydraulically confined
locally and trends in a north to south direction



Deep Hydrostratigraphic Zone. The top of the deep HSZ is approximately 350 feet bgs. |Its
vertical extent is not known. The deep HSZ is an inportant water source in the San
Joaquin Valley (Weston, 1988). The PWBS of the deep HSZ occurs in the Laguna Fornation,
about 510 feet bgs and extends into the upper part of the Mehrten Formation at about 650
feet bgs (Jacobs, 1995a). The Laguna Formati on consists of a poorly consolidated m xture
of clay, silt, sand, and conglonerate, while the Mehrten Formation is mainly a mxture of
consol i dated cl aystone, sandstone, siltstone, and congl onerate.

3.1.4.4 Goundwater Flow Direction and Movenent. The general horizontal groundwater flow
direction beneath Castle AFB is west-southwest toward the San Joaquin River. This is consistent
with the regional groundwater flow in the eastern part of the San Joaquin Valley. Two regional
punpi ng centers, located to the northwest and sout h-sout hwest of Castle AFB influence | ocal
groundwater flow directions in the Atwater-Mrced area.

3.1.4.5 Description of Horizontal and Vertical Gadients. Goundwater elevations have been
determned fromdata collected during the fourth quarter sanpling event in Novenber 1995. Based
on calculations fromthis data, the horizontal gradient for the shallow, upper subshallow, and

| ower subshall ow HSZs is generally 0.001 feet/foot (ft/ft).

There is a small, natural vertical conponent of groundwater flow beneath Castle AFB (Jacobs,
1995a). Hydrographs indicate that there is a relatively consistent downward vertical gradient
bet ween the shal | ow and upper subshal |l ow HSZs and that these two HSZs are in relatively close
hydr aul i ¢ connecti on.

Hydr ographs also indicate that there is essentially no difference in water el evati on between the
| ower subshal | ow and shal | ow HSZs, except during the third or fourth quarters of 1995, when
water levels in the | ower subshall ow HSZ dropped, creating a downward gradi ent.

The cyclic seasonal pattern observed in elevations in the confined HSZ is due to the punping of
| arge vol unes of groundwater for irrigation purposes during the late sutmmer and fall. The
dissimlarity in water |evel fluctuations between the shallow and confined HSZs suggests there
is little direct hydraulic connection between these zones.

3.1.4.6 Goundwater Usage. Castle AFB, the Gty of Atwater, and the Merced Irrigation D strict
are three principal groundwater utilizing entities on or near Castle AFB. In addition to
on-site production wells, there are nore than 100 nunicipal, donestic, irrigation, and
production wells within one mle of Castle AFB. The deepest well (Cty of Atwater well, AMLY,
grid Q3) is conpleted to 670 feet bgs while the shallowest wells are conpleted to | ess than 100
feet bgs. Total groundwater punping in the Atwater-Merced area ranged from about 47,000 to

120, 000 acres-feet per year during the 10-year period between 1963 and 1973 (Jacobs, 1996).

In 1988, 11 wells belonging to the Gty of Atwater were in service and produced about 6, 300
acre-feet of water (see Figure 3-3). AM 16 near Castle AFB is considered a prine potential
conduit/receptor. Well AM 16 is screened from330 to 600 feet bgs within the confined and deep
HSZs. The well is located about 1,700 feet west (downgradient) of the estinated boundary of the
TCE plune in the confined HSZ. Wl | AM 16 has a punping capacity of approximately 2,000 gallons
per minute (gpm and produces an average nmonthly volune of approximately 70 mllion gallons.

The significant groundwater drawdown observed in the confined HSZ in the southwest portion of
the site is in part due to punping from AW 16.

Castl e AFB operates on base groundwater production wells. The production wells are capabl e of
produci ng 4,900 gpm Based on data fromthe past year (when the base was still open), summer
usage is approximately 2,000 gpm while winter usage is approxi mately 1,000 gpm Currently,



wat er usage is much less. The principal groundwater wells at the site are PW10, and PW12.
They extract groundwater fromthe confined and deep HSZs. The only other active production
wells at Castle AFB are PW6 and PW11.

3.2 SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES

Castle AFB was first used as a mlitary air base in Decenber 1941. The primary m ssion of the
base through World Wr Il was the training of Arny air crews. The Strategic Air Command ( SAC)
assuned responsibility of the base in 1946 and occupi ed the base with the 93rd Bonbardnment Wng
until the base closed in Septenber 1995. Fuels (JP-4), solvents (TCE), and chemicals were
handl ed at the base since the 1940s. Minicipal and chenical wastes were al so generated as a
result of nmaintenance operations, fuel nanagenent, fire training, and other base activities. In
the 1950s, expanded industrial activities related to the SAC nmission resulted in increased waste
generation rates.

Oiginally, the major industrial activities related to aircraft nmintenance centered in two
hangers (Buildings 47 and 51) and the nachi ne shop (Building 52, later denolished in 1977),

|l ocated on the southwestern side of Apron Avenue. In 1955, an additional parking apron, hanger
(Bui I ding 1550), and other structures were added to support the newy arrived 456'" Fi ghter
Interceptor Squadron. Since 1955, Building 1550 has been used extensively for industria
activities. Buildings 1253 and 1260 were built in the late 1970s and assuned the najority of
the industrial activities previously perforned in Building 52. These activities included neta
pllating and processing, and jet engine nai ntenance.

In 1978, follow ng the sampling of several water production wells, the AF determ ned that the
groundwat er beneath Castle AFB was contam nated with TCE and other volatile organics. During
the routine sanpling of several base and private wells in 1980, trace levels of TCE were
detected in the four base water production wells. Seven test wells were then installed in the
shal | ow aqui fer by the base as part of the investigation. The results of this sanpling program
pronpted the base to construct a new deep aquifer water supply well (PW10) and provided the
inpetus for the AF' s aggressive strategy to address the probl emof groundwater contam nation
under the IRP at Castle AFB. This strategy included extensive investigations |leading to the
initiation of groundwater cleanup actions at Castle AFB designed to control mgration of

contam nated groundwater and to protect human health and the environnent.

The initial phase of the IRP at Castle AFB was conducted in 1981, at which tine 35 potentia
contam nant source sites were identified. Followon activities confirned and partially
del i neated the extent of the TCE groundwater contam nation. Seven previously unknown potentia
source sites were al so defined

In March 1984, the California Regional Water Quality Control Board - Central Valley Region

i ssued d eanup and Abatenent O der Nunmber 84-027. This order required the base to provi de users
of the base water supply and inpacted off-base wells with potable water supplies. Al so, the
base was required to inplenent renedial nmeasures to correct identified and future groundwater
degradation fromwaste di scharges.

In Septenber 1984, an additional field investigation was begun including the installation of 27
nmonitoring wells and 11 unsaturated zone lysineters into the shallow aquifer to sanple for
groundwat er contam nation and to test for perched water zones. This investigation determ ned
that the soils and sedinents at the base had not been significantly inpacted at the majority of
the sites investigated, but that the groundwater needed further evaluation. This conclusion was
considered prelimnary and was evaluated in the RI/FS for the overall base. Significant TCE
concentrations were detected in the central or Main Base Sector. The final report of this field
investigation recommended additional investigations of the landfill, fire training areas, fue



spills, and disposal areas, and for further evaluation of the TCE plune in the Main Base Sector

Results of the investigation and the base's groundwater sanpling programindicated that TCE
contami nation nay be present not only in the Main Base Sector, but also in the South Base Sector
and Disposal Areas Nos. 2 and 4. As a result of these findings, further investigation was
conduct ed whi ch included additional evaluations of the landfills, fuel spills and | eaks, and

sel ected di sposal areas. These field investigations included soil organic vapor (SOV)
nmonitoring at 205 points, the drilling of 48 soil borings, the installation of 27 nonitoring
wells and 5 lysinmeters or perched wells, and conducting two rounds of groundwater sanpling.
These investigations were conpleted in April 1987, and the final report was issued in August
1988.

Castle AFB fell under the provisions of CERCLA when anended in 1986. Castle AFB was proposed
for the NPL of hazardous waste sites on July 22, 1987. The base was officially listed as an NPL
site on Novenber 21, 1989. The AF, the EPA, and the state signed an interagency agreenent, now
known as the Castle AFB Federal Facility Agreenent (FFA) on July 21, 1989. The FFAis a lega
docunent that outlines the basic CERCLA process required of the AF, including CERCLA procedures
to address state requirenents, and docunments the regul atory agency enforcenment authority.

Results of all the above field investigations and data collection activities were used to
develop the initial RI/FS program The first phase of R field activities was initiated in
August 1988. These activities included the installation of 63 nonitoring wells in the upper and
| ower zone of the shallow aquifer and nine nonitoring wells in the confined aquifer. 1In June
1989, the second phase of the Rl was initiated and included conducting two rounds of quarterly
groundwat er sanpling in 160 wells. These wells included previously installed base and Phase |
wells, new Rl base wells, and off-base private wells. |In addition, 77 soil borings were drilled
and sanpled to assist in the future characterization of various investigative sites. Two rounds
of groundwater |evel neasurenents were nade, and 15 short-term (4-hour) punp tests were al so
conducted. The second phase of the Rl field activities was conpleted in February 1990. The
results of the above field activities are described in the Prelimnary Site Characterization
Report, which is the basis for the InterimQJ 1 Interi mROD.

The third phase of R field activities began in March 1990 and continued through May 1991

These activities included quarterly groundwater sanpling, 30-day aquifer punp tests a
prelimnary site assessnent of Castle Vista landfills, six water |evel snapshots, devel opment of
Wrk Plan No. 2, quarterly groundwater sanplings, water |evel snapshots, and a sewer line TV
canmera survey

During the third phase, Castle AFB was divided into two QUs, known as QU 1 and QU 2. QU 1 and
QU 2 are location-specific areas defined in an attenpt by the AF to identify groundwater

contam nation plunes and their related source areas. The geographical |ocation and areal extent
of QU 1l and QU 2 are depicted in Figure 3-4. An InterimROD for QU 1 was finalized in August of
1991 that addresses the principal Min Base TCE Plunme groundwater threat posed by TCE
concentrations in the shallow HSZ beneath the central portion of the Main Sector of the base and
conti guous areas to the south and sout hwest of the base. The selected renedy for the QU 1
InterimROD i nvol ves 1) groundwater extraction froma series of shallow wells, 2) surface
treatnment of the extracted groundwater by air stripping, 3) reinjection of treated groundwater
back to the shallow HSZ, 4) application of natural biological enhancenment to accelerate
degradati on of hazardous constituents and 5) abating the air stripper enmissions with granular
activated charcoal. A Dispute Resolution docunent for QU 1 and subsequent correspondence from
the Regional Water Quality Control Board provided the basis for the quantitative requirenents
for treatnent of groundwater for the QU

A final ROD for QU 2 addressing RAs for groundwater contami nation in the Wall ace Road and DA-4



areas was signed in Decenber 1994. The selected renedy in the QU 2 ROD consisted of 1) design
construction, and operation of a groundwater extraction and treatnent systemto treat extracted
groundwater with air stripping technol ogy, 2) discharge by reinjection of treated groundwater to
the same aquifer fromwhich it was extracted, and 3) groundwater nonitoring to denonstrate that
the extraction systemis effectively capturing the volatile organi ¢ conpound (VOC) contani nant
plume, attainnent of cleanup standards established for QU 2, and conpliance with ARARs.
Subsequently, the treatnent technology for QU 2 was changed to GAC treaatnent, docunented in an
Expl anation of Significant D fference (ESD).

The SCQU was separately identified to characterize soil (vadose zone) contam nation, and the
LTGSP was established to nonitor groundwater contamination. Froma total of 209 sites
considered in the initial draft SCOU RI/FS, the soil at 38 sites or groups of sites was
identified as having the potential to affect the underlying groundwater quality. Additiona
i nvestigation work under the SCQU Action Plan is currently in progress, and an update to the
initial RI/FS is schedul ed followi ng conpletion of the Action Plan investigations.

In an attenpt to control off-base mgration of contam nated groundwater and to protect hunman
health and the environnment, RDRA (Phase IV) began in 1992 and is currently underway at QU 1 and
QU 2. The CB Programwas established to incorporate the final evaluation and cl eanup of both
soil and groundwater. Because of an extension of the investigation activities under the SCQU,
the CB programwas segnented into two parts. The CB-Part 1 addresses groundwater contam nation
one of the principal threats posed by the site, and CB-Part 2 will be the final integration of
all cleanup activities for soil and groundwater at Castle AFB

The CB-Part 1 RI/FS was conducted to extend the results of previous groundwater investigations
to address all groundwater plunes at Castle AFB. The objectives of the CB-Part 1 RI/FS were 1)
to investigate the nature and extent of groundwater contam nation, 2) to assess the risks which
t he groundwat er contami nation poses to human health and the environment, 3) to evaluate the
feasibility of various groundwater RA alternatives, and 4) to recommend a preferred alternative
The site-w de soil and groundwater cleanup decisions at Castle AFB will be culmnated with the
final cleanup decisions of CB-Part 2.

3.3 H GHLI GHTS OF COVWUNI TY | NVOLVEMENT

The Community Relations Plan (CRP) for Castle AFB was conpleted in 1990 and officially updated
in 1992 and again in May 1995 by Castle AFB's O fice of Public Affairs, in accordance with EPA
gui dance. Consistent with the base's CRP, the AF established a Restoration Advisory Board (RAB)
conposed of EPA, Cal/EPA, the AF, Merced County, and |ocal representatives from adjacent
communities. The RAB neets on a quarterly basis to provide the comunity representatives with
up-to-date information on recent nilestone events. Castle AFB publishes and distributes

"Envi ronnental Update," a comunity newsletter, which serves to keep the community inforned of
recent activities.

The CB-Part 1 RI/FS and Proposed Plan were released to the public in June 1996. These two
docunents were nade available to the public in both the Adm nistrative Record and an i nfornation
repository at the Merced Public Library. The initial public comment period for the Castle
CB-Part 1 RI/FS and Proposed Pl an was hel d between June 25, 1996 and July 25, 1996. This
initial comrent period was subsequently extended through August 25, 1996. The public notice for
the Proposed Plan was published in the Merced Sun on June 22, 1996 and July 12, 1996; and in the
Atwater Signal and the Livingston Chronicle on June 22, 1996 and July 17, 1996. |In addition
public neetings were held on July 23, 1996 in which representatives fromthe AF, Cal/EPA and the
EPA participated to answer questions about problens at the site and the renedial alternatives
under consi deration



A response to the comments received during this period has been prepared as the Responsiveness
Surmmary, which is included as Section 5 of this ROD. This decision docunent presents the
selected RA for the Castle CB-Part 1 in Merced, California chosen in accordance with CERCLA, as
anended by SARA and, to the extent practicable, the NCP. The decision for this site is based on
information contained in the Admnistrative Record.

The public participation requirenents of CERCLA Sections 113(K)(2)(B)(l-v) and 117 have been
met .

3.4 SCOPE AND RCLE COWPREHENSI VE BASEW DE- PART 1

The CB Programwas originally established to conbine final evaluation and cl eanup of both soil
and groundwater at Castle AFB. Because of an extension of the investigation activities under
SCQU, the CB programwas segnented into two parts. The CB-Part 1 addresses groundwater

contam nation, one of the principal threats posed by the site, and CB-Part 2 addresses final
integration and inplenmentation of all cleanup activities for soil and groundwater at Castle AFB.

The CB-Part 1 RI/FS was conducted to conplete the groundwater investigations at Castle AFB. The
objectives of the CB-Part 1 RI/FS were 1) to investigate the nature and extent of groundwater
contam nation, 2) to assess the risks which groundwater contam nation poses to human health and
the environnent, 3) to evaluate the feasibility of various groundwater RA alternatives, and 4)
to recommend a preferred alternative. The CB-Part 1 RI/FS incorporates data through the second
quarter of 1994 fromthe LTGSP, field investigations for QU 2; the SCOU RI; and the CB-Part 1
groundwat er investigation. RAs under the SCOU and CB-Part 1 will be integrated with the final

cl eanup deci sions of CB-Part 2.

The CB-Part 1 ROD addresses basew de groundwater contam nation, including all groundwater plunes
resulting frompast activities at Castle AFB, both within the original boundaries of Castle AFB
and extendi ng beyond the boundari es where off-site plune mgration has taken place. Seven
groundwat er plune regi ons (representing six plumes, since Main Base Plune Regions 1 and 2 are
treated as a single plune) were identified and eval uated as part of the CB-Part 1 RI/FS and
remedi es were recommended for three of these plunes: Miin Base Plune; East Base Plunme; and
Castle Vista Pl une.

The Main Base Plune, the East Base Plunes, and the Castle Vista Plune (Figure 3-5), represent
the principal groundwater contam nation problens anong the seven groundwater contam nati on plune
regions. TCE is the nost significant contam nant at the Main Base and East Base Pl unes; other
contam nants at the Main Base Plune include Benzene; Carbon Tetrachl ori de;

cis-1,2-dichl oroethene (cis-1,2-DCE); and Perchl oroethylene (PCE). At the East Base Plune, bis
(2-ethyl hexyl) phthalate (DEHP) is present in addition to TCE. The nmjor contam nants at the
Castle Vista Plume are PCE and cis-1,2 DCE. Contam nants at the North Base, Landfill 1 and
Landfill 4 Plunes include TCE, DEHP, PCE and Anti nony.

Remedi al actions at QU 1 and QU 2 are being conducted to address the majority of the nass of the
Mai n Base Pl une groundwater contam nation. The intent of CB-Part 1 is to address all

groundwat er contam nati on associated with Castle AFB, including the QU 1 and QU 2 areas as well
as the other plunes not associated with the Main Base Pl une.

CB-Part 1 consolidates the groundwater cleanup activities at Castle AFB by expanding the RAs
currently underway at QU 1 and QU 2 to address the additional groundwater contam nation at the
base. CB-Part 2 is planned to finalize and close out any renaining i ssues associated with the
cl eanup of Castle AFB.

3.5 NATURE AND EXTENT OF GROUNDWATER CONTAM NATI ON



The principal Chem cal of Concern (COC) in groundwater at Castle AFBis TCE. An estinated 6, 605
pounds of TCE is in the groundwater at Castle AFB. Qher contaninants detected at | ower
concentrations include benzene, toluene, ethylbenzene, and xyl enes (BTEX), petrol eum

hydr ocar bons, inorganics, and other VOCs. Small areas of contami nation were detected at various
| ocations throughout the base, but in general, were very close to MCL or beneficial use criteria
level s, and do not pose significant risks. The nmgjority of the contam nation significantly
above MCL levels is contained within the larger TCE plunes and will be renedi ated by the renedy
for the TCE pl unes.

G oundwat er contam nation at Castle AFB; has been divided into seven plune regi ons based on
geographi c |l ocation and source of contam nation (see Table 3-1). These regions are defined as
Main Base Plunme 1, Main Base Plune 2, Landfill 4, North Base Plune, East Base Plume, Landfill 1
Plune, and Castle Vista Plune. Goundwater contamnation is linted to the shallow HSZ in al

pl ume regions except for Main Base Plunme Regions 1 and 2. Contamination is present in the
shal | ow, upper subshal | ow, | ower subshallow, and confined HSZs within the Main Base Pl ume

regi ons.

The | argest extent of TCE contamination is within the Main Base Plume Regions 1 and 2 (Figure
3-6). They contain approxi mately 98 percent, by mass, of the TCE contaninati on beneath Castle
AFB. TCE is also present at the East Base, Castle Vista, North Base, Landfill 1, and Landfill 4
Pl ume regions. Volunmes and contam nant nasses are estinmated for the plunes containing TCE in
Tabl e 3-2a

Three plunmes in the East Base Plune Region are estinated to contain approximately 1.8 percent,
by mass, of the TCE contami nation beneath Castle AFB. One of these plunmes in the East Base
Regi on, the plume under Buildings 1762 and 1709, has been incorporated as part of the Min Base
Plume and will be addressed by the selected renedy for the Main Base Plume. The TCE plunmes in
the other five regions account for less than 0.2 percent of the total TCE nass beneath the site
The lateral extent of the plunes and the TCE concentrations generally decrease with increasing
depth. Contami nants have not been detected in the deep HSZ

Pl umes of organi c contam nants of concern other than TCE have been identified in the shall ow HSZ
within the Main Base, North Base and Castle Vista Plune regions and in the shallow, upper
subshal | ow and confined HSZs within the Main Base Plune regions. |n general, the extent of the
other plumes are within the extent of the TCE Pl unme regions.

Exceptions are DEHP in the North Base Plunme regions in the shall ow HSZ, and benzene in the Main
Plume Region 1 in the confined HSZ. Vol une and contam nant nmass are estimated for G oundwater
Pl umes of organi c conpounds identified in the CB-Part 1 Rl (other than TCE) in Table 3-2b

O the seven regions, three were considered for RAin the CB-Part 1 RI/FS (Main Base Pl une
Region 1, Main Base Plune Region 2, and East Base Plune). However, Regions 1 and 2 of the Main
Base Plune are considered a single plune resulting fromtwo different sources and the existing
and pl anned renedial systens (QU 1 and QU 2) will capture contaminants fromboth regions. The
screeni ng and sel ecti on of groundwater plunes for consideration of RA is discussed in Section
3.6.3. In addition, although active renediation was not planned for the Castle Vista Pl ung,
addi tional data has been collected and a punp and treat presunptive renedy is now pl anned for
this plune.

Ongoing activities at Castle AFB include the nonitoring of these plune regions (under the LTGSP)
and the investigation of identified data gaps. Surface and near-surface sources of groundwater
contami nation are bei ng addressed under the SCOU.



As part of the CB-Part 1 RI/FS, wells upgradi ent from Castle AFB were sanpl ed and eval uated to
det er mi ne background concentrati ons of inorganic contam nants in groundwater unaffected by
historic Castle AFB actions, but potentially inpacted by regional activities in the San Joaquin
Valley (agriculture, forestry, etc.). This data was statistically analyzed to determne a
background | evel such that 95 percent of the naturally occurring inorganic concentrations from
non- AF operati ons woul d be bel ow this value. Sone inorganics (netals), such as al um num

anti nony, |ead, and sel eniumwere detected above the statistically derived background nunber.
However, further analysis of these evaluated concentrations of netals determned that they are
al so part of the background, based upon the geol ogi ¢ depositional environnent at Castle AFB.

As detailed in Table 3-3, the shallow, upper subshallow, and | ower subshall ow groundwater zones
within the plunmes noted above, contain TCE, petrol eum hydrocarbons, and other organic and

i norgani c contami nants. These contam nants generally decrease in concentrations with depth of
the zone. The confined groundwater zones contain contam nants at | ower concentrations, and in
fewer regions; and the deep groundwater zone contains no contaminants in any of the regions.
The nature and extent of contami nants in groundwater beneath Castle AFB is discussed bel ow by
HSZ.

3.5.1 Shallow HSZ. N ne TCE plunes have been identified within the seven plunme regions.
Figure 3-6 shows the lateral extent of TCE in the shallow HSZ. The plunme identified in the
Main Plune Regions is by far the nost extensive. |t contains the highest concentrations of
TCE with a maxi mumreported value of 740 Ig/L. The extent of TCE plunes in the other plune
regions is much snaller. TCE concentrations in the other plume regions are much less with a
maxi mum reported TCE concentration of 45 Ig/L in the East Base Plune Region.

PCE, chloroform carbon tetrachloride, cis-1,2-DCE, and 1, 2-di brono-3-chl oropropane (DBCP)
plumes are also present in the Main Plune regions. These other plumes are within the TCE pl une
of the Main Plune regions, with the exception of the DBCP plunes. DBCP is an agricultural

chem cal regionally present in the groundwater and for which no Castle AFB sources have been
identified and is consequently not considered a COC.

A plune of cis-1,2-DCE, PCE, and TCE was identified in the Castle Vista Plune region,
cis-1,2-DCE being the primary contam nant of concern. Small plunes of PCE and DEHP were
identified in the North Base Plune region. The PCE plune is within the TCE plunme in this region,
while the DEHP plune is |ocated southwest of the TCE plune. TCE is the only organi ¢ conpound
for which plumes were identified in the Landfill 1, Landfill 4, and East Base Pl unme regions.
Wthin all seven plune regions, other organic chemcals were detected at concentrations
exceeding MCLs and Prelimnary Renediation Goals (PRGs). However, in nost cases, these were

i solated occurrences with insufficient data to define plumes. In addition, the TCE pl unes
enconpass the | ocations of these isolated occurrences.

3.5.2 Upper Subshallow HSZ. G oundwater contam nation in the upper subshallow HSZ is limted
to the Main Plune Regions 1 and 2. TCE is the principal contamnant. The TCE plune in the
upper subshallow HSZ is snaller than the extent of the TCE plune in the shallow HSZ. The
concentrations of TCE in the upper subshall ow HSZ (maxi numreported value of 160 Ig/L) are | ower
than the concentrations in the shallow HSZ.

PCE and DBCP plunes are present in the Main Plune regions. The PCE plunme is snmall and occurs
within the TCE plune. The DBCP plune extends west of the TCE plume. Qher organic chenicals
detected at concentrati ons exceeding MCLs and PRGs included chloroformand DEHP. These are
isolated occurrences with insufficient data to define nappabl e pl unes.

3.5.3 Lower Subshallow HSZ. TCE is the only nmappable plune identified in the | ower subshal | ow
HSZ and contamination is confined to the Main Plune regions. Concentrations of TCE were



generally lower than in the upper two HSZs, with the exception of a 190 Ig/L concentration in
well MA863 (grid R 12).

3.5.4 Confined HSZ. Contamination in the confined HSZ is limted to the Main Plune regions

wi th nmappabl e plunmes of TCE and benzene identified. The TCE plune in the confined HSZ is
smaller in size and relative concentrati on (maxi mum detected concentration 29 Ig/L) than the TCE
plume in the | ower subshallow HSZ. Two small plunmes of benzene are present in the confined HSZ
with a maxi numreported concentration of 1.6 Ig/L. Qher BTEX constituents are al so reported
but none exceed MCLs or PRGs.

3.5.5 Deep HSZ. Contaminants were not detected in the groundwater fromthe deep HSZ well.
3.6 SUMMARY OF GROUNDWATER PLUME RI SKS

The CB-Part 1 RI/FS includes a Baseline Hunan Health Ri sk Assessnent (BHHRA) that includes 1)
contami nant identification information, 2) potential exposure pathways, 3) the toxicity of the
Chem cals of Potential Concern (COPCS), and 4) an evaluation of the potential human health risks
and hazards associated with contam nated groundwater at Castle AFB in the absence of RAs or
institutional controls. Therefore, risk estinates are conservative in that they do not reflect
reductions in contamnation arising fromongoing cleanup efforts where groundwater renedi ation
is currently in progress (e.g., QU 1). Ecological risks associated with potential exposures of
biota to soil and groundwater contam nants at Castle AFB have been evaluated in the first of
three phases of the Ecol ogical Ri sk Assessnent (ERA). It should be noted that BHHRA uses
conservative (i.e., health protective) hypothetical assunptions to identify COPCs and to assess
the possible impact of exposure to those chemi cals.

3.6.1 Human Health R sk Assessment. The follow ng discussion on Hunan Health R sk Assessnent
for Castle AFB groundwater is based on the Castle CB-Part 1 RI/FS Volune 2 - BHHRA Sections 4,
5 6, 7, and 8. The results of the BHHRA are summarized in Table 3-4.

3.6.1.1 Contanminant ldentification Information. G oundwater sanpling data obtained fromthe R
was validated for usability in the risk assessment. Only the laboratory anal ytical data that
met or exceeded the EPA Level Il Quality Control guidelines were utilized.

A total of 66 anal ytes were reported as detected in groundwater sanples collected on and off
base during field investigations; inorganics, VOCs, sem-volatile organic conpounds (SVCCs),
Total Petrol eum Hydrocarbons (TPH) (as gasoline and diesel) and radi oactivity (gross al pha and
beta). Only contam nants detected in groundwater were included, with soil contam nants being
addressed in the SCQU BHHRA.

Not all anal ytes were selected as COPCs for evaluation in the risk assessment. EPA provides
several rationales for excluding chemcals fromconsideration as COPCs in the risk assessnent.
These include the following: 1) reported concentrations of the chemcal are due to |aboratory
contami nation, 2) reported concentrations of the chemical are representative of naturally
occurring levels, and 3) the chemcal is an essential nutrient and is present at concentrations
that are unlikely to cause adverse health effects.

Certain detected anal ytes were thus excluded as COPCs. These were TPH (as gasoline and di esel)
and gross beta radiation. Data reported as TPH is not suitable for risk assessnment purposes, as
the toxicol ogical effects of the individual constituents nmust be eval uated individually rather
than as a group (i.e., hydrocarbons). Sinmilarly, to evaluate health effects due to exposure to
radiation, it is necessary to identify individual radioisotopes in order to quantitatively
evaluate their health effects. Radionuclide levels identified at Castle AFB are within the
range expected from naturally-occurring sources.



O the 66 anal ytes detected in groundwater, a total of 53 chenmicals (13 inorganic and 40
organics) were identified as COPCs in groundwater at Castle AFB. The COPCs are

presented in Table 3-5. The contami nant of greatest concern is TCEE TCE is a colorless
liquid that has been widely used as a nmetal degreasing agent in dry-cleaning processes; as a
solvent in refrigerants; and as a fum gant in pesticide activities. It is a probable human
carci nogen; therefore, it is a contamnant that is associated with cancer risk

3.6.1.2 Potential Exposure Pathways. |In order to determ ne the nagnitude, frequency, duration
and route of exposure to the groundwater contam nants, potential exposure pathways were

devel oped by identifying populations that currently, or may in the future, contact chemcals at
the site and the potential routes of exposure. Exposure is the contact of a chenmical with a
receptor; in this case a person. Mgnitude is determ ned by estimating the anount
(concentration) of the chemcal at the point of contact over a specified time period (exposure
duration) as well as the actual intake (dose) of the chem cal

The current |and uses on Castle AFB proper are predomnantly industrial with limted residentia
use. Residential areas are |ocated west of Castle AFB and include off-base housing, trailer
parks, suburban housing, and rural farmresidences. However, within the 2-mle radius around
Castle AFB, the adjacent land use is prinmarily agricultural. Dependent on |and use, potentia
receptors representative of the reasonabl e naxi mum exposure include the on-site industria
worker, and on-site resident (adult and child).

Actual future land use of a site should al so be considered when using risk estimates to drive
site RAs. Residential land use allows for the greatest exposure to contam nants; thus
conpliance with the nost stringent standards are required. Therefore, if a site is not planned
for use as a residential area, and is unlikely to be considered desirable for devel opnent as a
residential area, the residential use scenarios nmay not be appropriate for devel opi ng cl eanup
goal s.

Currently, human receptors at Castle AFB are exposed only to groundwater that has been filtered
and treated to reduce groundwater contam nants to | evels bel ow those nmandated by federal and
state drinking water standards (e.g., MCLs). However, hypothetical future hunman receptors may
potentially be exposed through ingestion of untreated groundwater, ingestion of produce
irrigated with contam nated groundwater, dernmal (skin) contact, and inhalation of chemcals

vol atilized from househol d uses of untreated groundwater. Exposure pathways evaluated in the
BHHRA are presented in Table 3-6. Exposure point concentrations, duration, and doses were
estimated for 1) ingestion, 2) inhalation of volatiles while showering, 3) dernal contact while
showering, and 4) ingestion of produce

3.6.1.3 Toxicity of Chemcals of Potential Concern. The toxicity of the COPCs was assessed in
two steps; hazard identification and dose-response assessnent. For each COPC, it was determ ned
whet her exposure to that chemical may result in a deleterious health effect in humans. This was
done by characterizing the nature of the effect and the strength of the evidence that the
chemcal will cause the observed effect. Dose-response assessnent characterizes the

rel ati onshi p between the dose and the incidence and/or severity of the adverse health effect in
t he exposed popul ati on

Sorre of the COPCs identified in groundwater at Castle AFB are considered to be potential human
carci nogens. However, both cancer risks and noncancer health hazards due to exposure to these
conmpounds were eval uated in the BHHRA

Cancer potency factors (CPFs) have been devel oped by EPA's Carci nogeni ¢ Assessnent Goup for
estinmating excess lifetine cancer risks associated with exposure to potentially carcinogenic
chem cals. CPFs, which are expressed in units of (ng/kg-day), are multiplied by the estimted



intake of a potential carcinogen, in (ng/kg-day), to provide an upper-bound estimate of the
excess lifetinme cancer risk associated with exposure at that intake level. The term
"upper-bound" reflects the conservative estimate of the risks calculated fromthe CPF. Use of
this approach nakes underestimation of the actual cancer risk unlikely. CPFs are derived from
results of human epi dem ol ogi cal studies or chronic ani nal bi cassays to which ani mal -t o- human
extrapol ati on and uncertainty factors have been applied

Ref erence doses (RfDs) have been devel oped by the EPA for indicating the potential for adverse
health effects fromexposure to chem cals exhibiting noncarcinogenic effects. RfDs, which are
expressed in units of ng/kg-day, are estimates of lifetime daily exposure | evels for humans,
including sensitive individuals. Estimated intakes of chemcals fromenvironmental nedia (e.g.
the anmount of a chemcal ingested fromcontam nated drinking water) can be conpared to the R D
Rf Ds are derived from human epi dem ol ogi cal studies or aninal studies to which uncertainty
factors have been applied (e.g., to account for the use of aninal data to predict effects on
humans). These uncertainty factors help ensure that RfDs will not underestinate the potentia
for adverse noncarcinogenic effects to occur

Toxicity values for COPCs used in the CB-Part 1 BHHRA are presented in Tables 3-7 and 3-8

3.6.1.4 Potential Human Health Ri sks and Hazards Associated wi th Contani nated G oundwat er

Ri sk characterization presents both quantitative and qualitative expressions of the |ikelihood
of adverse effects on the potentially exposed popul ations. This is achieved through integration
of the information gathered in the exposure assessnment and toxicity assessnent.

Ri sk characterization is perfornmed separately for carcinogeni ¢c and noncarci nogeni c effects.
Carcinogenic risk is expressed as the probability that an individual wll devel op cancer over a
lifetine as a result of exposure to the potential carcinogen. Noncarcinogenic hazards are
characterized by conparing the estinated exposure | evel over a specified period of exposure with
RfDs to provide a nuneric estimate of the likelihood of a toxic response

Excess lifetinme cancer risks are determined by nmultiplying that intake level with the CPF

These risks are probabilities that are generally expressed in scientific notation (e.g., 1.0 X
10 -6 or 1E-6). An excess lifetinme cancer risk of 1.0 x 10 -6 indicates that, as a plausible
upper - bound, an individual has a one in one nmllion chance of devel opi ng cancer as a result of
site-related exposure to a carcinogen over a 70-year lifetine under the specific conditions at a
site.

Cancer risk is expressed as the probability that an individual will devel op cancer over a
lifetine as a result of exposure to the potential carcinogen for a long period (30 years). The
gui dance for calculating risks to hunan popul ati ons uses a range of cancer risk as a target for
establishing health protection goals. The target risk range for cancer is 100 in one mllion
(10 -4) toone inone mllion (10 -6).

Potential concern for noncarcinogenic effects of a single contaminant in a single mediumis
expressed as a hazard quotient (HQ (or the ratio of the estinated i ntake derived fromthe
contam nant concentration in a given nediumto the contamnant's RfFD). By adding the HQ for al
contaminants within a nmediumor across all nedia 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
gaugi ng the potential significance of nmultiple contam nant exposures within a single medi umor
across nedi a.

An H above one indicates that soneone exposed to the contam nati on nay experience sone adverse
heal th effects



As indicated in Table 3-6, three exposure scenarios were evaluated. The results of the risk
characterizati on show that VOCs in general and TCE in particular are the prinmary contributors to
the estimated carcinogenic risk and hazard basew de. |ngestion and dernal absorption are the
primary exposure routes contributing to the overall risk. R sks resulting fromingestion
conpri se between 25 to 60 percent of the total risk, while risks fromthe dernal pathway account
for between 30 and 60 percent of the total. Inhalation of volatilized chemcals and food chain
transfer via plant uptake are minor pathways, and account for approxinmately 4 and 8 percent,
respectively, of die total risk

In the follow ng sections, the risks/hazards resulting fromexposure to COPCs are described for
each of the plunes and HSZs.

Main Plune Region 1. Shallow HSZ. TCE is the nost preval ent organic contam nant found in the
Mai n Pl une Region 1 shallow HSZ. The total estinmated upper-bound carcinogenic risk for the
adult residential receptor is 9.0 x 10 -5. TCE is the prinmary contributor and accounts for 72
percent of the total estimated risk. The estinmated risk associated with 1, 1-di chl oroet hene

(1, 1-DCE), hexa-chl orobut adi ene, and PCE contribute to 5 percent or nore of the total risk. The
total H is 2.67 and the primary contributor to the total H is TCE, which has an individual HQ
greater than 1.

The total estinated upper-bound carcinogenic risk for the child residential receptor is 4.2 x
10 -5. TCE is the prinmary contributor to the estimated risk total. The total H is 6.54.

The total estinated upper-bound carcinogenic risk for the adult occupational scenario is 4.1 X
10 -5. TCE is the prinmary contributor to the total with 1, 1-DCE and PCE havi ng i ndi vi dua
contributions of 5 percent or greater to the total estinmated risk. The total H is 1.42 and TCE
is the only COPC with an individual HQ greater than 1

Mai n Plune Region 1. Upper Subshallow HSZ. TCE is the nost w despread organi c contam nant
found in the upper subshallow HSZ. The total estinmated upper-bound carcinogenic risk for the
adult residential receptor is 2.2 x 10 -4. The prinmary contributors to the estinmated risk are
arsenic, TCE, and DBCP. The total H is 4.15, and TCE is the primary contributor to the tota
H .

The total estinated upper-bound carcinogenic risk for the child residential receptor is 4.2 x
10 -5. Arsenic, TCE, and DBCP are the primary contributors to the total risk. The total H is
9.81, and TCE is the primary contributor to the H, although arsenic and DBCP al so have

i ndividual HQ greater than 1

The total estinated upper-bound carcinogenic risk for the adult occupational scenario is

8.6 x 10 -5. Arsenic and TCE are the primary contributors to the total estimated risk with the
individual risk associated with DBCP greater than 5 percent of the total. The total H is 2.12
and TCE is the only COPC with an individual HQ greater than 1

Main Plune Region 1. Lower Subshallow HSZ. Carbon tetrachloride, cis-1,2-DCE, PCE, and TCE are
the nost comonly reported organic analytes in the Main Plune 2 | ower subshallow HSZ. The tota
estimat ed upper-bound carcinogenic risk for the adult residential receptor is 1.9 x 10 -5. PCE
and TCE are the primary contributors to this risk, although carbon tetrachloride al so
contributes greater than 5 percent of the total. The total H is less than 1 and TCE is the
primary contributor to the total H

The total estinmated upper-bound carcinogenic risk for the child residential receptor is 8.4 x
10 -5. PCE and TCE are the primary contributors to the total risk, although benzene and carbon
tetrachl oride al so have individual risks that contribute 5 percent or greater of the total



The total H is 1.44, and TCE contributes nore than half of the estimated H, although its
individual HQis less than 1

The total estinated upper-bound carcinogenic risk for the adult occupational scenario is 8.9 x
10 -6. PCE and TCE are the prinmary contributors to the total estimated risk with the individua
ri sk associated with carbon tetrachloride greater than 5 percent of the total. The total H is
less than 1, and TCE is the prinmary contributor to the H

Main Plune Region 1. Confined HSZ. The total estinated upper-bound carcinogenic risk for the
adult residential receptor is 2.6 x 10 -4. Arsenic is the primary contributor to this risk

al though TCE al so has an individual risk of 5 percent or greater of the total risk. The tota
H is 3.90, and arsenic is the only COPC with an individual HQ greater than 1

The total estinated upper-bound carcinogenic risk for the child residential receptor is 1.2 x
10 -4. Arsenic is the prinmary contributor to the total estinmated risk, although TCE has an
individual risk that contributes 5 percent or greater of the total. The total H is 9.23, and
both arseni ¢ and TCE have individual HX® greater than 1

The total estinated upper-bound carcinogenic risk for the adult occupational scenario is 8.3 Xx
10 -5. Arsenic is the prinmary contributor to the total estinmated risk with the individual risk
associated with TCE greater than, 5 percent of the total. The total H is 1.55. Al though

no single COPC has an individual HQ greater than 1, arsenic is the primary contributor to the
estimated total hazard

Main Plune Region 2: Shallow HSZ. TCE is the nost preval ent organic contam nant found in the
Mai n Pl une Region 2 shallow HSZ. The total estinmated upper-bound carcinogenic risk for the
adult residential receptor is 1.9 x 10 -4. Ethylene dibrom de (EDB) and TCE are the primary
contri butors and together account for 86 percent of the total estimated risk. DBCP also
accounts for greater than 5 percent of the total estinmated risk. The total H is 2.87, and the
primary contributors to the total H are DBCP and TCE, with the HQ for TCE greater than 1.

The total estinated upper-bound carcinogenic risk for the child residential receptor is 9.1 x
10 -5. EDB and TCE are the primary contributors to the estimated risk total, and together
account for 95 percent of the total risk. DBCP also accounts for greater than 5 percent of the
total estimated risk. The total H is 6.95 and both DBCP and TCE have indivi dual Hgs greater
than 1.

The total estinated upper-bound carcinogenic risk for the adult occupational scenario is 7.0 X
10 -5. EDB and TCE are the prinmary contributors to the total and together account for 96
percent of the total estinmated risk. DBCP also accounts for greater than 5 percent of the tota
estimated risk. The total H is 1.51, and TCE is the primary contributor to the H and the only
COPC with an individual HQ greater than 1.

Mai n Pl une Region 2: Upper Subshallow HSZ. DBCP and TCE are the nost preval ent organic

contami nants found in the Main Plune Region 2 upper subshallow HSZ. The total estinated
upper - bound carcinogenic risk for the adult residential receptor is 1.8 x 10 -4. TCE is the
primary contributor to the total estimated risk. DBCP and EDB, although | ess wi dely distributed
than TCE, have individual contributions of 18 and 33 percent, respectively, to the cunul ative
total. The total H is 3.21, and the prinmary contributors to the total H are DBCP and TCE
with each having an individual HQ greater than 1.

The total estinated upper-bound carcinogenic risk for the child residential receptor is 9.1 x
10 -5. DBCP, EDB, and TCE are the prinmary contributors to the estimated risk total. The tota
H is 8.19, and both DBCP and TCE have individual H® greater than 1



The total estinated upper-bound carcinogenic risk for the adult occupational scenario is 6.3 X
10 -5. EDB and TCE are the prinmary contributors to the total risk. The total H is 1.59, and
TCE is the primary contributor to the H and the only COPC with an individual HQ greater than 1

Mai n Pl une Region 2: Lower Subshallow HSZ. Only one well was screened in the Main Plume Region
2 | ower subshal | ow HSZ, and TCE was the only COPC identified. Because of this linmted amount of
data, the spatial distribution of TCE in the HSZ i s unknown, and the cal cul ated risks and
hazards are based on an assuned pl une-w de exposure to the single neasured concentration. The
esti mat ed upper-bound carcinogenic risks are 2.9 x 10 -6 for the adult residential receptor, 1.3
x 10 -6 for the child residential receptor, and 1.4 x 10 -6 for the occupational receptor. The
H is less than 1 for all eval uated exposure scenari 0s

Mai n Plune Region 2: Confined HSZ. Three nonitoring wells were screened in the Main Plune
Regi on 2 confined HSZ. Because of the limted anount of data, statistical analyses were not
perforned, and the estinmated risk and hazard is based on an assuned pl une-w de exposure to the
maxi mum det ected concentration for each anal yte. Benzene is the prinmary contributor to the
total estimated risk and accounts for 60 percent or nore of the cunulative total in all exposure
scenari os evaluated. The estinmated upper-bound carcinogenic risks are 3.0 x 10 -6 for the adult
residential receptor, 1.4 x 10 -6 for the child residential receptor, and 1.2 x 10 -6 for the
occupational receptor. The H is less than 1 for all eval uated exposure scenari os.

Landfill 4 Plunme Region. PCE and TCE are the nost commonly reported organi ¢ contam nants found
in the Landfill 4 region shallow HSZ. The total estinated upper-bound carcinogenic risk for the
adult residential receptor is 1.7 x 10 -4. Arsenic and DEHP are the prinmary contributors to the
total estimated risk. The total H is 4.05 and arsenic is the only COPC with an i ndividual HQ
greater than 1.

The total estinated upper-bound carcinogenic risk for the child residential receptor is 9.3 x
10 -5. Arsenic and DEHP are the primary contributors to the estinated risk total. The total H
is 9.34, and antinony, arsenic, DEHP, and DBCP have individual H@ greater than 1.

The total estinated upper-bound carcinogenic risk for the adult occupational scenario is 4.4 X
10-5. Arsenic and DEHP are the primary contributors to the total risk. The total H is 1.70

North Base Pl unme Region. DEHP and dichl orodifl uoronethane are the nost frequently reported
organic COPCs found in the North Base Plunme region shallow HSZ. The total estinmated upper-bound
carcinogenic risk for the adult residential receptor is 5.2 x 10 -5. DEHP, PCE, and vinyl
chloride are the prinmary contributors to the total estinmated risk. The total H is less than 1

The total estinated upper-bound carcinogenic risk for the child residential receptor is 3.6 x
10 -5. DEHP, PCE, and vinyl chloride are the primary contributors to the estimated risk total
The total H is 1.40, and DEHP is the only COPC with an individual HQ greater than 1

The total estinated upper-bound carcinogenic risk for the adult occupational scenario is 1.0 X
10 -5. DEHP, PCE and vinyl chloride are the primary contributors to the total risk, although
nmet hyl ene chl oride and TCE al so have individual risks greater than 5 percent of the cunul ative
total. The total H is less than 1.

East Base Plune Region. TCE is the nost frequently reported organic COPC found in the East Base
Pl ume region shallow HSZ. The total estinated upper-bound carcinogenic risk for the adult
residential receptor is 8.7 x 10 -5. The total H is less than 1.

The total estinated upper-bound carcinogenic risk for the child residential receptor is 4.2 x
10 -5. The total H is 1.61, and arsenic is the greatest contributor to the total H although



its individual HQis less than 1.

The total estinated upper-bound carcinogenic risk for the adult occupational scenario is 2.6 X
10 -5. The total H is less than 1

Landfill 1 Plunme Region: Shallow HSZ. Chloroformand PCE are the nost frequently reported
organic COPCs found in the Landfill Plunme Region 1 shallow HSZ. The total estimated upper-bound
carcinogenic risk for the adult residential receptor is 2.9 x 10 -4. Arsenic 1) accounts for
greater than 95 percent of the estinmated carcinogenic risk, 2) is the nost significant
contributor to the H for all three scenarios, and 3) has an individual HQ greater than 1 in al
three scenari os.

The total estinated upper-bound carcinogenic risk for the child residential receptor is 1.4 x
10 -4. The total H is 4.36.

The total estinated upper-bound carcinogenic risk for the adult occupational scenario is
8.6 x 10 -5. The total H is less than 1.

Landfill 1 Plunme Region: Upper Subshallow HSZ. Two nonitoring wells were screened in the
Landfill 1 upper subshallow HSZ. Because of the |limted amount of data, statistical analyses
were not perforned, and the estimated risk and hazard is based on an assuned pl unme-w de exposure
represented by the well with nmaxi num detected concentration for each analyte. In all three

exposure scenarios evaluated, TCE is the prinmary contributor to the total risk

The estimated carcinogenic risks are 4.7 x 10 -7 for the adult residential receptor, 2.3 x 10 -7
for the child residential receptor, and 2.2 x 10 -7 for the occupational receptor. The H is
less than 1 for all three eval uated exposure scenari 0s

Castle Vista Plune Region: Cis-1,2-DCE and PCE were each detected in two wells and were the
only contam nants detected in nore than one well in the Castle Vista Plune regi on shal |l ow HSZ
The estinmated carcinogenic risks are 1.1 x 10 -4 for the adult residential receptor, 5.2 x 10 -5
for the child residential receptor, and 4.2 x 10 -5 for the occupational receptor. The H is
less than 1 for all three eval uated exposure scenari 0s

Uncertainty Analysis. The presence of uncertainty is inherent in the risk assessment process
The sources of uncertainties in risk assessnent range fromthe assunptions and net hodol ogi es
used in the evaluation of exposures and risks to data gaps in the qualitative and quantitative
information used to characterize site COPCs. Acknow edgnent of the uncertainties present is
necessary to appropriately evaluate risk assessnment results, and assists in the identification
of any further investigations that nay be required. The uncertainties associated with the
CB-Part 1 BHHRA for Castle AFB result fromlinitations in the avail able nethods, information
and dat a.

Human Health Ri sks and Hazards Summary. The hunan health risk assessnment eval uated the current
and future risks to exposed popul ati ons under several different scenarios. Table 3-4 summarizes
the results of the risk assessnent for the plunes identified in the R/FS. The table identifies
t he hi ghest cal cul ated cancer risks and hazards for the scenarios eval uated: the adult

residential, the child residential, and the adult occupational scenarios. |In this table, it can
be seen that sone plune regions have cancer risk estinmates that are above the upper limt of the
target risk range (1.0 x 10 -4), while others are belowthis limt. In addition, sone of the

pl ume regions have H's that exceed 1.0, suggesting that a health hazard nay be posed under the
scenari o consi dered.



O her factors, besides risk and hazard index, were taken into consideration when determ ning the
need to inplenment RAs for groundwater plumes. These factors include contam nant nass, area
extent of the contam nant plune, and other plune characteristics. Based on all factors

consi dered, the Main Base Plume and East Base Plunme were advanced for further detailed
evaluation in the CB-Part 1 FS. In addition, the Castle Vista Plume was recognized in the RI/FS
as requiring additional characterization to determ ne whether or not RA was warranted

For the North Base, Landfill 1, and Landfill 4 Plunmes, the mass of contam nants and the areal
extent of contamination are snall and are associated with isol ated detections. Renediation
woul d not be technically or economcally feasible, nor would it significantly enhance the
beneficial uses of groundwater. As a result of these factors, no further active renediation is
pl anned for the North Base, Landfill 1, and Landfill 4 plunes. However, these plunes wll
continue to be nonitored under the LTGSP

If the actual or threatened migration of contanminated groundwater at Castle AFB is not addressed
by i nplenmenting the renedial response actions selected in this ROD, contam nated groundwater at
Castl e AFB nmay present an immnent and substantial endangerment to public health, welfare

and/ or the environment. Al though groundwater cleanup actions are underway in the area of QU 1
and QU 2, there are additional areas of groundwater renediation that are not currently being
addressed; it is the purpose of CB-Part 1 to address the need for further groundwater
remedi ati on

3.6.2 Ecological R sk Assessnent (ERA). The scoping and Phase | ERA was conpl eted i n Decenber
1995 as a portion of the CB-Part 1 RI/FS. The goal of the Phase | ERA was to eval uate the
possi bl e adverse ecol ogi cal effects of past and current on-site chem cal contam nants to

ecol ogi cal receptors. The ERA contains two other phases, each dependent on the results of the
precedi ng phase. Phase Il is the Validation/Verification Assessnent, which reduces the
uncertainty in Phase |I. Phase IIl is the Renedial Assessnment, which is a focused investigation
to identify the renedial objectives. The Phase Il ERA is schedul ed to be conpleted i n Decenber
1996 and will be included in the final documentation of CB-Part 2 RI/FS

The groundwater at Castle AFB is |ocated approximately 70 to 80 feet bel ow ground | evel and does
not recharge to the surface. Since it is too deep for ecological receptors to contact,
groundwat er is not considered a nedium of concern for the ERA. However, this mediumnmay need to
be considered in the future if reuse plans for Castle AFB are changed to include agricultural
uses, which could expose surface receptors to groundwater via irrigation. Institutiona

control s prohibiting punping fromcontam nated groundwat er plunes shoul d preclude exposure of
surface receptors to the contaninated water.

3.6.3 Screening of Contami nants and Groundwater Plune Regions. The seven groundwater plunes
and contam nants identified in Section 3.5 were screened for consideration of RA by using the
following five step process illustrated in Figure 3-7. For those plunmes and contam nants
identified for consideration of RA, prelimnary RA options were fornmulated. The follow ng
concl usions were derived fromthe results that are summarized in Section 2 of the CB-Part 1 FS

3.6.3.1 Goundwater Plune and Contam nant Screening Process. The screening process for
eval uating groundwater plunes and contam nants for further consideration of renedial analysis
included the follow ng interrogative steps.

. Step 1. Chemicals which occur regionally in groundwater either naturally (e.g.
arsenic) or due to regional contam nation (e.g., DBCP and EDB), and are not due to
Castle AFB sources were elimnated fromthe list of potential COCCs.



. Step 2. Wthin each plune region and HSZ, the risks and hazards associated with
i ndi vi dual COPCs were eval uated and the concentrations of the COPCs were conpared to
ARARs. The individual COPCs for which the risk exceeds 10 -6, the H exceeds 1.0, or
the exposure point concentration exceeds the associated ARARs were retained. Al
other COPCs not previously excluded were elimnated in this step

. Step 3. Those COPCs determ ned to have mappabl e groundwat er plumes were identified
COPCs which were only detected in isolated |ocations and for which no nappabl e pl unes
were identified were forwarded for consideration in the LTGSP for filling of data

gaps and continuation of nonitoring

. Step 4. The groundwat er plunes of COCs identified, follow ng the screening process
inthe first three steps, were evaluated to determ ne plunes for the devel opnent and
anal ysis of RA alternatives. This evaluation included consideration of the areal
extent and mass of the plune, the plume |ocation, and conpari son of the contam nant
concentration to the associated MCL. Plunes for which devel opnent of RA alternatives
was not considered appropriate at this tine were forwarded for consideration in the
LTGSP for filling of data gaps and continuati on of nonitoring

. Step 5. Prelimnary Renedial Action Options (PRAGs) were devel oped for those COC
plunes retained after the four screening steps described above. These PRAGs were
utilized as the basis for devel opment of potential RA alternatives in the FS

The followi ng sections present the application of this screening process to each of the seven
pl ume regions at Castle AFB.

Wth respect to step 1 of this process, arsenic, DBCP, and EDB were elimnated as COCs for the
reasons di scussed in the foll ow ng paragraphs

Arseni ¢ was chosen as an anal yte during the CB G oundwater Rl because it could have been

rel eased during routine aircraft naintenance operations or fromcomon solid wastes in
landfills, and it had been detected previously in groundwater at Castle AFB. Arsenic and other
netals were detected in wells located in all parts of Castle AFB, including background
nonitoring wells. Arsenic has also been detected in a significant nunber of shallowwells in
the San Joaquin Valley. The Gty of Atwater Annual Water Quality Report for 1995 reports
arseni c concentrations in el even water supply wells ranging fromnondetect to 9 Ig/L, with

an average of 2.9 Ig/L.

Al t hough several inorganic analytes with concentrations exceedi ng the TBV 95 val ues may be found
in single wells, no definable plunes of arsenic or other inorganic constituents have been
identified in any of the HSZs at Castle AFB. Were arsenic is detected, concentrations tend to
be highest in the shallow HSZ, as is the case for all of the detected inorganics. The highest
concentrations (20 and 17 Ig/L) of arsenic occur beneath Landfill 1. Qher elevated
concentrations appear beneath Landfill 4 (12 Ig/L) and at the east boundary of the base (11
Ig/L). Al other concentrations are well below 10 Ig/L, generally inthe 2 to 5 Ig/L range, and
do not appear to be from Castle AFB sources. Exposure point concentrati ons do no exceed the MCL
of 50 Ig/L. The close relationship anong the nmetal concentrations suggest that there has not
been and shoul d not be a significant amobunt of metals transport via advection of groundwater in
the future. Based on 1) the | ow concentrations (below ML) of arsenic at Castle AFB, 2) the
constituent relationship of these detections with other metals, 3) the fact that the netals
concentrations are conservative due to being total netals, and 4) the general occurrence of
arseni c at detectable concentrations bel ow the MCL throughout the San Joaquin Valley, arsenic is
considered to be present as a regionally-occurring groundwater characteristic, and the
concentrations reported in groundwater at Castle AFB, with the exception of the Landfill 1 and



Landfill 4 Plunme regions, are attributed to the regional occurrence. Al though past activities
at Landfill 1 and Landfill 4 nay have contributed arsenic to groundwater, the concentrations are
bel ow the MCL of 50 Ig/L, the plunes are relatively snall, and the nass of contanmi nants possibly
related to Castle AFB is small.

DBCP and EDB have no renedi al goals, and they are not considered COCs. No PRAGCs were devel oped
for these chem cals because they are agricultural contam nants comonly found in groundwater in
the area around Castle AFB (Step 1).

3.6.3.2 Miin Base Plune Regions. The organic COPCs that individually exceed carcinogenic risks
of 1.0 x 10 -6 or a hazard index of 1, include benzene, carbon tetrachloride, EDB, DEHP,

1, 1-DCE, cis-1,2-DCE, hexachl orobut adi ene, nethyl ene chloride, PCE, TCE, and DBCP. The exposure
poi nt concentrations of carbon tetrachloride, DEHP, EDB, 1,2-DCE, TCE, and DBCP exceed MCLs.

The inorganic COPC that individually exceeds a carcinogenic risk of 1.0 x 10-6 or a hazard index
of 1 is arsenic. For the reasons discussed above, arsenic, DBCP and EDB are not considered COCs
based on step 1 of the screening process.

The COCs for the Main Base Plune regi ons are benzene, chloroform carbon tetrachloride,
cis-1,2-DCE, PCE, and TCE. Based on total nass and associated risk, the principal COC for the
Main Plune region is TCE. Contam nation occurs in the shallow upper subshallow, | ower

subshal I ow, and confined HSZs. The extent of the TCE pl une enconpasses the extent of other
organi c contam nants present, with the exception of DBCP, which is not considered a COC, and
benzene.

Two groundwat er extraction systens have either been installed (QU 1) or are under construction
(QU 2) to address TCE contam nation within the shall ow and upper subshallow HSZs in the Main
Base Pl une regions. The Main Base Plune accounts for 98 percent of the TCE nass and 95 percent
of the TCE-contam nated groundwater volune at Castle AFB based on the 0.5 Ig/L (detection limt)
pl ume boundaries (Table 3-1).

Three PRAGCs for TCE were defined for the Main Base Pl une:

. Capture and cleanup of TCE to the MCL of 5 Ig/L
. Capture and cleanup of TCE to 3 Ig/L
. Capture and cleanup of TCE to the detection limt of 0.5 Ig/L

These PRACs were based on an agreenent between the AF and the regul atory agenci es to consider
these |l evels; as docunented in the ROD for QU 2 (AF 1993). The ultimate basis for the first of
these levels is the chem cal -specific ARAR that defines the MCL for TCE. The third PRAO was
based on the detection limt for TCE, and the second PRAO represents the EPA Alternative Water
Quality Criteria (AWX) for health and wel fare protection.

The PRACs for the other COCs were set at their respective MILs.

3.6.3.3 East Base Plune Region. The East Base Plune region is |located beneath two sites with
known soil contam nation; FTA-1 and B1762 sites. Goundwater contamnation is limted to the
shal | ow HSZ.

The organic COPCs that individually exceed a carcinogenic risk of 1.0 x 10 -6 or an H of 1

i ncl ude bronodi chl oronet hane, DEHP, carbon tetrachloride, PCE, and TCE. Exposure point
concentrations exceed the MCL for DEHP. The inorganic COPC that exceeds a carcinogenic risk of
1.0 x 10 -6 or an H of 1 is arsenic. Based on the above screening criteria, arsenic (step

1) was excluded from consideration as a COC.



DEHP, bronodi chl or omet hane, carbon tetrachl oride, and PCE were al so excluded from

remedi ati on because they are only detected in isolated |ocations defining small plunmes with
|l ow concentration and snall total nass. Renediation of these plunes has been determined to
be economcally or technically infeasible and inpractical. Further, beneficial uses of the
groundwat er have not been significantly inpacted. These contami nants will be nonitored
under the LTGSP.

The COC identified for the East Base Plune region is TCEE Three PRAGs for TCE are defined for
the East Base Pl unes:

. Capture and cleanup of TCE to the MCL of 5 Ig/L
. Capture and cleanup of TCE to 3 Ig/L
. Capture and cleanup of TCE to the detection limt of 0.5 Ig/L

The rationale for the selected PRAGCs is simlar to that for the Main Base Pl une.

<I MG 97134C>
There are no COCs for the Landfill 4 Plune region based on these results. Therefore, no RAs are
consi dered necessary for the Landfill 4 Plune and no PRAGs are defined. Renediation of these

pl umes has been determned to be econonmically or technically infeasible and i npractical.
Further, beneficial uses of the groundwater have not been significantly inmpacted. This plune
regi on would be forwarded to the LTGSP.

3.6.3.5 North Base Plune Region. The North Base Plune region is |located beneath Landfill 5 in
the North Base Sector. Contami nation has been detected in the shallow HSZ. The organi c COPCs
that individually exceed a carcinogenic risk of 1.0 x 10 -6 or an H of 1 include benzene, DEHP,
1, 4-di chl or obenzene, nethyl ene chloride, PCE, TCE, and vinyl chloride. The exposure point
concentration of DEHP exceeds the MCL.

Benzene, 1, 4-dichl orobenzene, nethylene chloride, and vinyl chloride are not considered to be
COCs because they are only detected in isolated |locations defining snmall plunmes with | ow
concentration and snmall total nass. Renediation of these plunes has been determned to be
economically or technically infeasible and inpractical and would not significantly enhance the
beneficial uses of groundwater. Further, beneficial uses of the groundwater have not been
significantly inpacted. These contam nants will be nonitored under the LTGSP.

3.6.3.6 Landfill 1 Plune Region. The Landfill 1 Plune is |located beneath Landfill 1 in the
South Base Sector. Contamination is in the shallow HSZ.

PCE is the only organic COPC that individually exceeds a carcinogenic risk of 1.0 x 10 -6 or
an H of 1. Arsenic is the only inorganic COPC that individually exceeds a carcinogenic risk
of 1.0 x 10 -6 or an H of 1. Exposure point concentrations do not exceed MCLs for any COPCs.
No further active remediation was sel ected for Landfill 1.

For the reasons di scussed above, arsenic is not considered to be a COC, based on step 1 of the
screeni ng process. PCE was excluded fromrenedi ati on because it was detected only in isolated
locations defining snall plumes with | ow concentration and small total nass.

TCE was identified as the COC for Landfill 1.

3.6.3.7 Castle Vista Plune Region. The Castle Vista Plunme is |ocated beneath Castle Vista
Landfill B in the off-base sector. Contamnation is in the shall ow HSZ.



The COPCs that individually exceed a carcinogenic risk of 1.0 x 10 -6 or an H of 1 are
benzene, EDB, and PCE. Exposure point concentrations exceed MCLs for cis-1,2-DCE, EDB, and PCE.
EDB and benzene are excluded from consideration for the follow ng reasons.

Benzene is excluded because it is only detected in isolated locations and it is not possible to
define a plume. This contam nant will be nonitored under the LTGSP. PRAGCs were not devel oped
for EDB because it is an agricultural contam nant commonly found in groundwater in the Castle
AFB ar ea.

The COCs for the Castle Vista Plune region based on these results are cis-1,2-DCE and PCE.

There is less than 3 pounds of either conpound present, and the areal extent of the plumes is
limted. Therefore, no active RAs were originally recoomended in the RI/FS for the Castle Vista
Landfill Plume and no PRAGCs were defined.

Subsequent to the conpletion of the RI/FS, new nonitoring infornation fromdata gap wells
indicated the need for active renediation. In April and May 1996, three nonitoring wells
(MM@35, 936 and 937) were installed in the shallow HSZ, downgradient of the Castle Vista Pl une
to fill data gaps that had been previously identified in the LTGSP and in the CB-Part 1 RI/FS.
Two initial rounds of sanpling were carried out at these wells; in addition, groundwater sanples
were collected fromtwo existing nonitoring wells (MA02 and 003) in the Castle Vista area.

The results of these two rounds of sanpling indicated an el evated | evel of volatile organic
conmpounds in the Castle Vista plune. Sanples at MM36 indicated el evated | evel s of cis-1, 2-DCE
(48 and 90 Ig/L); TCE (.72 and 1.2 Ig/L); and PCE (4.8 and 8.3 Ig/L). |In addition, elevated

| evel s of these conpounds were al so found at the existing nonitoring wells, MADO2 and 003.
Because these | evels indicate that groundwater contam nation exceeds MCLs and presents a greater
extent of contamination than was previously evaluated in the CB-Part | RI/FS, the AF, with

regul atory agency concurrence, has decided to inplenment an active punp and treat renedy as a
presunptive renedy for this plune.

3.7 DESCRI PTI ON OF THE ALTERNATI VES

To clean up the contami nated groundwater of the Main and East Base Plunes at Castle AFB, a wide
range of possible alternatives were considered in the CB-Part 1 FS. |n general, there are nany
potential options available to renediate groundwater. The nost prom sing options for the Main
and East Base Plunes were chosen on the basis of effectiveness, inplenentability, and cost.
Each alternative is discussed on the follow ng pages.

Currently, there are two groundwater treatnment systens (OU 1 and QU 2) in the RD RA phase. The
QU 1 groundwat er extraction and treatment system began operating in July 1994 to renedi ate
groundwater in the shallow HSZ within the Main Base Plune Region 1. QU 2 RAs are being

i npl enented to address groundwater contam nation in the shall ow and upper subshal | ow HSZs within
the Main Base Plune regions. The DA-4 renoval action operated to renove contani nated

groundwat er fromthe shallow HSZ within Main Base Plune Region 2. The Willace Road groundwater
extraction and treatnent system began operating in Decenber 1991 to renediate groundwater in the
shal | ow and upper subshal | ow HSZs within Main Base Plume Region 2. The Wallace Road systemis
schedul ed to be shut down and replaced by the QU 2 extraction and treatnent system This will
provi de for expanded renedi ati on of groundwater in the shallow and upper subshall ow HSZs wi thin
Mai n Base Pl une Region 2.

The remedial alternatives selected for analysis in the CB-Part 1 FS include a conbinati on of
groundwat er extraction and treatnment options, generally referred to as punp and treat. Each
punp and treat alternative conbines processes fromthe followi ng four categories:



. G oundwat er extraction

. G oundwat er treat ment
. Di sposal of treated water
. Moni toring of renedial systens

The groundwater treatnent options considered were:

. Air Stripping
. Advanced oxidation using ultraviolet (W) light and an oxi di zi ng chem cal
. Li qui d- phase granul ar activated carbon (L-P GAC) adsorption

After the treated groundwater is discharged fromthe treatnent system it can be reinjected
using injection wells, released to a surface discharge |ocation near the treatment system or

ot herwi se reused. Reinjection has been included since it gives the option of conserving the
groundwat er resources in the area, and creating a hydraulic barrier to help contain the plune.
Surface discharge to irrigation canals provides seasonal beneficial use of extracted groundwater
to local agricultural interests, and the existing irrigation canals have the capacity to handl e
the large vol unes of discharge expected. In addition, the supplying of treated water for
beneficial reuse may of fset regional production well drawdown of groundwater |evels. G oundwater
cleanup activities to date at Castle AFB (i.e., those conducted under QU 1 and the renoval
actions at Wil lace Road and DA-4) have included both reinjection and surface discharge. her
reuse options have been the subject of ongoing discussions with local water authorities. The AF
is currently conducting a water reuse study to further evaluate future reuse options.

Mai n Base Plume Renedial Alternatives. The CB-Part 1 FS conbined the extraction, treatnent, and
di sposal options selected from screening of the technol ogi es and process options to formthe
follow ng renedial alternatives for the Main Base Pl une.

1. No Action

I npacted area wel | - head treat nent

3. Extraction of Goundwater above 5 Ig/L TCE conbi ned with:
A) Air Stripping and Canal D scharge
B) Ar Stripping with L-P GAC Adsorption and Canal D scharge
O W/ idation anO Reinjection
D) L-P GAC Adsorption and Reinjection

4, Extraction of G oundwater above 0.5 Ig/L TCE conbi ned with:
A) Air Stripping and Canal D scharge
B) Ar Stripping with L-P GAC Adsorption and Canal D scharge
O W/ xidation and Reinjection
D) L-P GAC Adsorption and Reinjection

5. Extraction of G oundwater above 3 Ig/L TCE conbined with:
A) Air Stripping and Canal D scharge
B) Ar Stripping with L-P GAC Adsorption and Canal D scharge
O W/ xidation and Reinjection
D) L-P GAC Adsorption and Reinjection

6. Extraction for Plume Control conbined with inpacted well-head treatnent
A) Air Stripping and Canal D scharge
B) Ar Stripping with L-P GAC Adsorption and Canal D scharge
O W/ xidation and Reinjection
D) L-P GAC Adsorption and Reinjection

N

East Base Plune Renedial Aternatives. The follow ng renedial alternatives were subjected to a
detailed analysis in the CB-Part 1 FS for the East Base Pl une.



1. No Action

| npacted Area Well Destruction and Monitor

3. Extraction of Goundwater above 5 Ig/L TCE conbi ned with:
A Air Stripping and Reinjection
B) UV/ xidation and Reinjection
C L-P GAC Adsorption and Reinjection

4., Extraction of G oundwater above 0.5 Ig/L TCE conbi ned Wth:
A Air Stripping and Reinjection
B) UV xidation and Reinjection
C L-P GAC Adsorption and Reinjection

5. Extraction of G oundwater above 3 Ig/L TCE conbi ned with:
A Air Stripping and Reinjection
B) UV xidation and Reinjection
C L-P GAC Adsorption and Reinjection

N

To reduce redundancy and facilitate review, both the Main and East Base Pl une renedi al
alternatives are discussed together in the follow ng sections.

3.7.1 Aternative 1. No Action.

Mai n Base Plune. CERCLA requires evaluation of a No Action alternative. However, at Castle
AFB, the No Action alternative involves inplenmentation of existing (QU 1) and pl anned (QU 2)
groundwat er renedi ati on systens. Long-termgroundwater nonitoring will also continue throughout
the operating systems to ensure that each systemattains its remedi ation goals. Therefore, the
Castle AFB CB-Part 1 RI/FS No Action groundwater renediation option/alternative is applicable
only to any groundwater contani nation not captured by the QU 1 and QU 2 systens. This
alternative al so assunes 30 years of continued nonitoring for the 244 existing nonitoring wells
associ ated with the Main Base Pl une.

This alternative has the | owest overall cost at approxinmately $2.9 mllion. Factors which may
affect the cost of this alternative are well nmaintenance and structural repairs of existing
wells due to deterioration over tinme.

The No Action alternative is not expected to meet PRAGCs. Natural intrinsic processes of

bi odegradati on and adsorption may control the spread of the plune. Wile being technically
feasi bl e, acceptance by community and regulatory agencies is unlikely. Costs for the first 15
years of nonitoring are included as part of the Castle AFB QU 1 and QU 2 RAs, and the Castle AFB
LTGSP.

East Base Plune. The No Action alternative would involve up to 30 years of continued nonitoring
of the 44 existing nonitoring wells associated with the East Base Plume region. Since no action
woul d be taken to contain the contam nant plunmes or reduce the TCE concentrations (or other
COCs) in the plunes, this alternative would not neet the PRAGCs.

This alternative nmay be considered easier to i nplenent for the East Base Plune region than for
the Main Base Plune regions. The nmaxi mum concentration of TCE within the |argest of the three
i ndividual plunes in the East Base Plune region is approxi mately 45 Ig/L, conpared to 740 Ig/L
for the Main Base Plune. Additionally, the maxi num TCE concentrations within the smaller East
Base Plunes are only slightly above MCL levels. This alternative represents a | ow cost option
because of the limted efforts required for inplenentation.

Natural intrinsic processes of biodegradati on and adsorption nay control the spread of the plune
Al though technically feasible, acceptance by comunity and regul atory agencies is unlikely.



This alternative has an overall cost of approxinately $0.5 mllion. Factors which may affect
the cost of this alternative are well maintenance and structural repairs of existing wells due
to deterioration over tine.

3.7.2 Aternative 2. Inpacted Area Wl l-Head Treatnent/Well Destruction and Monitor. Min
Base Plune. Under the Inpacted Area Wl |-Head Treatnent alternative for the Main Base Plune,
action woul d be taken to provide acceptable quality water at inpacted wells. |ndividua
wel | -head carbon treatnment units, simlar to those currently in place at five off-base donestic
well's, would be installed when future nonitoring of donestic and municipal production wells
indicates that it is necessary. In addition, admnistrative restrictions would be instituted to
prevent installation of new production wells in inpacted areas or areas with the potential to be
i mpact ed.

The treatnment process options incorporated into this alternative include intrinsic
bi odegradati on, GAC treatnent units at individual donestic well-heads, and simlar, |arger
scale, GAC units at the single nunicipal well effected

The individual treatnment units would be designed to reduce TCE concentrations in water to the
detection limt (0.5 Ig/L). Qher COCs would be simlarly removed. A 16-gpm capacity carbon
treatment unit would be sufficient for each of the donestic wells. |t was assuned that four
carbon treatment units, each with a capacity of 500 gpm would be used in parallel to treat each
nmuni ci pal wel | .

The CB-Part 1 RI/FS identifies vertical conduits and downgradi ent receptor wells, respectively,
that may be affected in the future by the migrating TCE plune. Based on an analysis of factors
including proximty to the TCE plune, well construction, existing subsurface |lithology, and
localized hydraulic gradients, it was estinmated that a total of 26 donestic wells and one
nmuni ci pal well would require well-head treatnent. In addition, seven donestic wells, one
irrigation well, and one production well would be seal ed because the wells may have been
screened across nore than one HSZ, and may thus serve as conduits for contam nation

Indi vidual well-head treatnent units have been effective in reducing the concentrations of
contam nants in groundwater punped from production wells to |levels bel ow MCLs; however, this
alternative does not include nmeasures to prevent the nmigration of the contam nated plunmes. A
conservative assunption is that this alternative may not neet PRAGs or prevent further mgration
of contam nant plumes. However, it was considered protective of hunman health because it would
address the toxicity and nobility of the contam nated drinking water source prior to the point
of exposure.

This alternative was found to be technically feasible and easily inpl enentabl e because the

i ndi vidual well-head carbon treatnent units are commonly enpl oyed, and are based on proven

t echnol ogy that has been used successfully for donmesitic well treatnment in the past. The
donmestic well-head treatnent units currently in place consist of individual treatnent tanks
contai ning one cubic foot of GAC. According to the current Castle AFB donestic well-head
treat nent mai ntenance contractor, they are typically backwashed nonthly and can last for up to
two years w thout carbon replacenent.

This alternative may al so be considered feasible because well-head treatnent units are currently
in place at five donestic wells in the Castle AFB area and appear to be acceptable to the
community. However, acceptance by community and regul atory agencies was believed to be unlikely
due to the potential for the contam nant plunes to continue spreadi ng

As with the No Action alternative, the 244 existing nonitoring wells associated with the Main
Base Plune are assuned to be nonitored for 30 years. In addition, twelve new nonitoring wells



(including four in the shallow HSZ, two in the USS HSZ, three in the LSS HSZ, and three in the
CF HSZ) were proposed to further nonitor plune migration. These new nonitoring wells were
included in this alternative to further assess whether certain off-base donestic, irrigation

and nmunici pal wells would be inpacted by the TCE plune. The new nonitoring wells would be

pl aced between the plunme and the potential receptor wells. Additional sanpling for contam nants
woul d al so be conducted at the potential receptor wells.

This alternative was considered to be cost-effective with a total present worth estinated to be
approximately $12 mllion. O the 27 potentially inpacted wells assuned in the cost estimate to
require the installation of well-head treatnent units, only one is a production well requiring
the installation of 500-gpm carbon units. A snmaller 16-gpmunit, which costs $1,400, would be
sufficient for donestic wells

East Base Plune. The Well Destruction and Mnitoring alternative for the East Base Pl une woul d
mtigate the potential health risks arising fromthe East Base Plunme region by sealing existing
well's that provide a conduit for the introduction of contamnants to the groundwater. The
potential inpact of the East Base Plume has been identified through considerati on of receptor
wel | location and construction, existing subsurface lithology, |ocalized hydraulic gradients,
and current plune boundaries. Based on this analysis, certain wells have been identified as
potential receptor wells which may be inpacted by mgration of the East Base Pl une beyond 30
years. Two of these wells (PW5 and PW11E) are currently out of service. Production wells
havi ng the potential for HSZ cross contam nati on woul d be seal ed and abandoned (foll owi ng
appropriate guidelines) to avoid the potential spread of contami nation. This alternative would
include 30 years of continued nonitoring of the 44 existing nonitoring wells associated with the
East Base Pl une region

Because no action would be taken to contain the contam nant plunes, this alternative nay not
meet the PRAGs.

The Wel |l Destruction and Monitoring alternative is considered to be nore easily inplenented for
the East Base Plune region than is the Wll-Head Treatnment alternative for the Main Base Pl une.

3.7.3 Aternative 3: Extraction with TCE Capture (bjective of 5 Ig/L. Min Base Plune. The

5 Ig/L Capture alternative includes the design of a groundwater extraction well network to
effectively capture and minimze the spread of the TCE-contam nated plune within four

contam nated groundwat er zones. The extraction wells proposed woul d be desi gned and constructed
according to State of California Departnent of Health Services Technical Standards for the
Desi gn and Construction of Extraction Wl ls at Hazardous Waste Sites. The extraction wells
shoul d capture and renove the plune of TCE (and other COCs) dissolved in groundwater; however
antici pated plune capture vol unmes nmay not be achi eved due to subsurface geol ogi c
characterization. 1In addition, TCE adsorbed onto soils may be partially i mobilized and escape
treatnent; however, as the |iquid-phase TCE is renoved, the adsorbed phase will gradually return
into the liquid phase to naintain equilibriumand will eventually enter the treatnent system

This alternative assunes that 12 new nonitoring wells will be placed downgradi ent of the plune
to nonitor plune novenent and hydraulic conditions over the 15-year operation period.

This Main Base Plune alternative requires the following extraction well totals (including those
well's inmplenented under QU 1 and QU 2):



. N neteen extraction wells for the shallow HSZ with total extraction rate of 2,625 gpm

. Twel ve extraction wells for the upper subshallow HSZ with total extraction rate of
1, 650 gpm

. One well for the | ower subshallow HSZ with an extraction rate of 200 gpm

. Two wells for the confined HSZ with total extraction rate of 250 gpm

The following extraction wells are the new wells that woul d be included beyond those for QU 1
and QU 2:

. Three new extraction wells for the shallow HSZ with a total extraction rate of 500 gpm

. Seven new extraction wells for the upper subshallow HSZ with a total extraction rate of
850 gpm

. One new extraction well for the | ower subshallow HSZ with an extraction rate of 200 gpm

. Two new extraction wells for the confined HSZ with a total extraction rate of 250 gpm

The extraction well nunbers, design punping rates and the initial TCE concentrations for the

5 Ig/L Capture alternative are summari zed in Table 3-9. Cal cul ati ons based on the nodeling
results indicate that with a cleanup criterion of 5 Ig/L, the groundwater renedi ation tinme nay
range fromten to 60 years, depending on the HSZ that is being renmedi ated. The | ower subshall ow
HSZ has the | ongest renediation tinme period (60 years), the shallow HSZ is 20 years, the upper
subshal l ow HSZ is 30 years, and the confined zone has the shortest (ten years). The actua
remedi ation tine is dependent on how aggressively (fast) the groundwater is extracted

The 5 Ig/L TCE Capture alternative is expected to be effective in renoving TCE and ot her COC
contam nation since both the lithology and types of contaminants identified at Castle AFB are
well suited to groundwater punp and treat technol ogies. However, punp and treat systens have
been shown to have |limted success in achieving renedial objectives within a reasonable tine
period. Operation of this renedial alternative to reduce organic contam nant concentrations to
MCLs will be protective of public health for potential uses of the groundwater

This alternative has the potential to nmeet the PRAGs for treatnent of contam nated groundwater
to MCLs within eight to 60 years depending on the HSZ. The cleanup period is estinated based on
data and assunptions presented in the CB-Part 1 R and Appendix C of the FS

Al four treatnent options considered for this alternative are proven, effective technol ogi es
capabl e of reducing TCE and ot her COC concentrations bel ow detection linmts. Therefore

this alternative appears to protect human health and the environment because it is expected to
reduce the toxicity, nobility, and vol une of contam nation

The 5 Ig/L TCE Capture alternative is technically feasible since the process options for
extraction, treatnent, and di sposal are proven, accepted, and widely used. The prelimnary
range of the estimated present worth costs for the 5 Ig/L TCE Capture alternative is from$1l5 to
$34 mllion, and is dependent on the process options selected for treatnent and di sposal. The
estinmated costs for this alternative were devel oped under the assunption that the RA will
operate for a period of 15 years. This assunption was nade for the purpose of conparative

anal ysis anong the alternatives considered, although it is recognized that RAw Il |ikely be
necessary over a longer period of tine. The extraction well nunbers, design punping rates and
the initial TCE concentrations for the 5 Ig/L capture alternative are summarized in Table 3-9
Cal cul ati ons based on the nodeling results indicate that with a cleanup criterion of 5 Ig/L, the
groundwat er renediation tine nay range fromeight to 60 years, depending on the HSZ that is
being renedi ated. The LSS HSZ has the | ongest renediation time period (60 years).

The AF is committed to conpletion of the RA regardless of the required time period of
remedi ation. The actual costs to construct and operate the groundwater extraction systemto



achieve the 5 Ig/L TCE cleanup objectives are likely to be significantly higher than the costs
pr esent ed.

East Base Plune. The 5 Ig/L TCE Capture alternative includes an extracti on system designed to
nmeet the PRAGs for the East Base Plune region of capturing all groundwater with TCE
concentrations exceeding the MCL. The sane treatnent options considered for the Main Base Plunme
regi ons woul d be considered for this alternative; for groundwater disposal, only reinjection was
considered. This was due to the limted nunber of injection wells required and the di stance of
the proposed treatnent plant |location froman existing irrigation canal. |In addition, because
the extraction and injection wells proposed for the East Base Plune region woul d be screened
only within the shallow HSZ, the potential inplenentation difficulties associated with injection
of water derived fromnultiple HSZs does not arise for this alternative

The overall effectiveness of this alternative, including the treatnent and di sposal options, is
consi dered good since it will neet the PRAGs and protect public health by reducing the TCE
concentrations in groundwater to MCL. The alternative it technically inplenentabl e because the
extraction, treatnent, and di sposal technol ogies are proven and a |limted nunber of extraction
and injection wells are required. This alternative nay be nore acceptable to the regulatory
agencies and the public than the simlar alternative for the Main Base Plune regi ons due to the
smal l er plune vol une, |ower average TCE concentrations, and reduced potential for inpact to
receptor wells for the East Base Plune region. The present worth cost range for this
alternative is $4 to $6 mllion (depending on the treatnment option).

This capture alternative requires two extraction wells for the shallow HSZ (with tota
extraction rate of 325 gpn). Calculations based on nodeling results indicate that with a
cleanup criterion of 5 Ig/L, the groundwater remedi ation tinme nmay range fromeight to 60 years
The actual renediation time is dependent on how aggressively (fast) the groundwater is

extract ed.

3.7.4 Aternative 4: Extraction with TCE Capture (bjective of 0.5 Ig/L. Min Base Pl une.
The 0.5 Ig/L TCE Capture alternative includes an extracti on systemand various treatnent and
di sposal options designed to capture groundwater with any detectable TCE above 0.5 Ig/L. The
rationale for the devel opnent of the 0.5 Ig/L Capture alternative is sinmlar to that for the 5
Ig/L Capture alternative. The prinmary distinction between the two alternatives is the nuch
greater volume of groundwater requiring extraction and treatnent, and the associ ated hi gher
cost .

As with the 5 Ig/L Capture alternative, the 0.5 Ig/L Capture alternative includes the design of
a groundwater extraction well network that would effectively capture and prevent the spread of
the TCE-contami nant plune within four contam nated groundwater zones, but to a | ower residua
limt. |In addition, this alternative assunes that 12 new nonitoring wells will be placed
downgr adi ent of the plune to nonitor plume novenent and hydraulic conditions over the 15-year
operation period

This alternative would require the following wells:

. Twenty-two extraction wells for the shallow HSZ with total extraction rate of 3,225
gpm

. Fourteen extraction wells for the upper subshallow HSZ with total extraction rate of
2,000 gpm

. Three extraction wells for the | ower subshallow HSZ with total extraction rate of 400
gpm

. Three extraction wells for the confined HSZ with total extraction rate of 450 gpm



The extraction wells that would be included in addition to those for QU 1 and QJ 2 are as
foll ows:

. Seven extraction wells for the shallow HSZ with a total extraction rate of 1,100 gpm
. Ni ne extraction wells for the upper subshallow HSZ with a total extraction rate of
1, 200 gpm
. Three extraction wells for the | ower subshallow HSZ with a total extraction rate of
400 gpm
. Three extraction wells for the CF HSZ with a total extraction rate of 450 gpm

This alternative has the potential to reduce concentrations of TCE within groundwater to the 0.5
ng/ L detection limt within 18 to 170 years depending on the HSZ. The actual renediation tine

i s dependent on how aggressively (fast) the groundwater is extracted. |f the proposed cl eanup
objective of 0.5 Ig/L can be achieved, this alternative would be effective in restoring
groundwater in the Main Base Plume regions to near background conditions.

The 0.5 Ig/L TCE Capture alternative is technically nore difficult to inplenent than the 5 Ig/L
and the 3 Ig/L Capture alternatives, prinarily because the 0.5 Ig/1 Capture alternative would
require the installation of a greater nunber of extraction and injection wells over a |arger

area and their operation over a longer period of time. |In addition, the presence of the
geophysi cal and geochem cal conditions discussed previously are likely to nake this renedi a
alternative technically inpractical. This alternative should be acceptable to the regulatory

agencies and the public since it attenpts to restore groundwater quality to background |evels

The expected overall present worth costs for the 0.5 Ig/L Capture alternative range from

approxi mately $25 to $53 mllion, depending on the process options selected for treatnment and

di sposal. The estimated costs for this alternative were devel oped under the assunption that the
RA will operate for a period of 15 years. The reasoning for this assunption is that typically,
groundwat er extraction actions will be reevaluated within 15 years to assess if continued
operation is likely to result in achieving the RA objectives within a reasonabl e tine period.
However, the estinmated tinme predicted to achieve the cleanup objectives for this alternative nmay
be as long as 170 years. Thus, the actual costs to construct and operate the groundwater
extraction systemto achieve the 0.5 Ig/L TCE-cl eanup objectives are likely to be significantly
hi gher than the costs presented

This alternative is nmore costly than the 5 Ig/L Capture alternative because it would capture and
treat a nmuch larger volune of groundwater, although the total nass of TCE that woul d be renoved
is only 8 percent nmore. Changing the cleanup objective fromthe MCL to the detection limt
woul d increase costs by 50 to 60 percent.

East Base Plune. The 0.5 Ig/L TCE Capture alternative includes an extraction system designed to
capture all groundwater with TCE concentrati ons exceeding the detection limt. The same
treatnent and di sposal options considered for the 5 Ig/L TCE alternative were consi dered for
this alternative.

The overall effectiveness of this alternative, including the treatnment and di sposal options is
consi dered good since it will neet the PRAGs and reduce TCE and ot her COC concentrations in
groundwat er to near background level. As discussed previously, the technical feasibility of
neeting a cl eanup objective near the detection limt for TCE in groundwater is not considered
good. The alternative is technically inplenentable because the extraction, treatnent, and

di sposal technol ogies are proven and a |limted nunber of extraction and injection wells are
required. This alternative should be acceptable to the regul atory agencies and the public since
it attenpts to restore groundwater quality to background |levels. The present worth cost range
for this alternative is $6 to $8 mllion (depending on the treatment option). The estinmated



costs for this alternative were devel oped under the assunption that the RA would operate for a
period of 15 years.

This alternative would require two extraction wells for the shallow HSZ with total extraction
rate of 350 gpm

The extraction well nunbers, design punping rates and the initial TCE concentrations for the
0.5 Ig/L Capture alternative are sumarized in Table 3-12. This alternative has the potenti al
to reduce concentrations of TCE within groundwater to the 0.5 detection limt within 20 to 90
years. The actual renediation tine is dependent on how aggressively (fast) the groundwater is
extracted. |f the proposed cleanup objective of 0.5 Ig/L can be achieved, this alternative
woul d be effective in restoring groundwater in the East Plune regions to near background

condi tions.

3.7.5 Aternative 5: Extraction with TCE Capture (bjective of 3 Ig/L. Min Base Plune. The
3 Ig/L TCE Capture alternative includes an extraction systemalong with various treatnent and
di sposal options designed to capture all groundwater with TCE concentrations exceeding 3 Ig/L.
The rationale for the devel opment of the 3 Ig/L TCE Capture alternative is simlar to those for
the 5 Ig/L and 0.5 Ig/L Capture alternatives. However, this alternative has a | ower residual
limt than 5 Ig/L (Alternative 3) and a higher residual Iimt than 0.5 Ig/L (Alternative 5).

As with the other capture alternatives, the 3 Ig/L Capture alternative includes the design of a
groundwat er extraction well network that woul d effectively capture and prevent the spread of
the TCE-contami nant plune within four contam nated groundwater zones. In addition, this
alternative assunes that 12 new nonitoring wells will be placed downgradient of the plune to
nmoni tor plune novenent and hydraulic conditions over the 15-year operation period.

This capture alternative would require the followi ng wells:

. Twenty-two extraction wells for the shallow HSZ with total extraction rate of 2,875
gpm

. Thirteen extraction wells for the upper subshallow HSZ with total extraction rate of
1, 600 gpm

. Two extraction wells for the | ower subshallow HSZ with total extraction rate of 280
gpm

. Two extraction wells for the confined HSZ with total extraction rate of 320 gpm

The extraction wells that would be included in addition to those for QU 1 and QJ 2 are as
foll ows:

. Six extraction wells for the shallow HSZ with a total extraction rate of 750 gpm

. Ni ne extraction wells for the upper subshallow HSZ with a total extraction rate of
1, 000 gpm

. Two extraction wells for the | ower subshallow HSZ with a total extraction rate of 280
gpm

. Two extraction wells for the confined HSZ with a total extraction rate of 320 gpm

The extraction well nunbers, design punping rates and the initial TCE concentrations for the
3 Ig/L capture alternative are provided in Table 3-10.

This alternative has the potential to reduce concentrations of TCE within groundwater to | ess
than 3 Ig/L within 10 to 150 years, depending on the HSZ. This cleanup period is estinmated by
interpolating the nodel results for the 5 Ig/L and 0.5 Ig/L Capture alternatives. The actual

remedi ation tine is dependent on how aggressively (fast) the groundwater is extracted. |If the



proposed cl eanup objective of 3 Ig/L can be achieved, this alternative would result in a
margi nal increase in reduction of risk over the 5 Ig/L alternative, while significantly
increasing the cost and tine required for cl eanup

The 3 Ig/L Capture alternative is technically nore difficult that the 5 Ig/L Capture
alternative, but less difficult technically than the 0.5 Ig/L Capture alternative because it
requires an internedi ate nunber of extraction and injection wells.

The overall present worth costs for the 3 Ig/L Capture alternative range from $19 to $41
mllion. The estimated costs for this alternative were devel oped under the assunption that the
RA will operate for a period of 15 years. The reasoning for this assunption is that typically
groundwat er extraction actions will be reevaluated within 15 years to assess if continued
operation is likely to result in achieving the RA objectives within a reasonable tine period.
However, the estinmated tinme predicted to achieve the cleanup objectives for this alternative may
be as long as 150 years. Thus, the actual costs to construct and operate the groundwater
extraction systemto achieve the 3 Ig/L TCE-cleanup objectives are likely to be significantly

hi gher than the costs presented. This alternative represents a cost |evel between those of the
5 Ig/L and 0.5 Ig/L Capture alternatives.

East Base Plune. The 3 Ig/L TCE Capture alternative includes an extracti on system designed to
capture all groundwater with TCE concentrati ons exceeding 3 Ig/L TCE. The sane treatnent and
di sposal options considered for the 5 Ig/L TCE alternative are considered for this alternative

The overall effectiveness of this alternative, including the treatnment and di sposal options is
considered good since it will nmeet the PRAGs. The technical feasibility of achieving the

cl eanup objective of 3 Ig/L TCE concentration in groundwater is internedi ate between the
feasibility for the 5 Ig/L and 0.5 Ig/L objectives. The alternative is technically

i npl enent abl e because the extraction, treatnent, and disposal technol ogies are proven and a
limted nunber of extraction and injection wells are required. The estinmated present worth cost
range for this alternative is $4 to $6 nillion (depending on the treatnent option). The
estinmated costs for this alternative were devel oped under the assunption that the RA woul d
operate for a period of 15 years.

This capture alternative would require two extraction wells for the shallow HSZ with a tota
extraction rate of 325 gom In addition, three injections wells would be required to be
installed in the shall ow HSZ. The extraction well nunbers, design punping rates and the initia
TCE concentrations for the 3 Ig/L Capture alternative are summarized in Table 3-11. This
alternative has the potential to reduce concentrations of TCE within groundwater to 3 Ig/L
within 10 to 80 years. The actual renediation tine is dependent on how aggressively (fast) the
groundwater is extracted

3.7.6 Alternative 6: Extraction for Plune Control Conbined with Potential Weéll-Head Treat nent
Mai n Base Plune. The Plume Control alternative includes an extraction systemand various
treatment and di sposal options designed to control the spread of TCE and other COCs fromthe
shal | ow groundwat er zones to the confined groundwater zone and to provide well-head treatnent
for any donestic wells inpacted by TCE-plume mgration, if necessary. This alternative applies
to the Main Base Plune regions only.

The Plunme Control alternative would be a phased approach whi ch builds on existing groundwater

cl eanup operations and plans. It includes the conpletion of planned QU 1 upgrades, and the
expansi on of the conpl eted construction of QU 2 to mtigate and control the vertical and

hori zontal mgration of the plumes. The analytical results fromthe LTGSP will be nonitored and
anal yzed to determ ne the location, extension, and any novenent of the plune. The plune would



be characterized in terns of a 5 Ig/L TCE contour line. Furthernore, well-head treatnent would
be inplenented if needed to protect domestic and/or irrigation wells, but would not serve as a
primary RA

The objectives of the Plume Control alternative are to control the plunes in each groundwater
zone to their current areas, to mtigate and restrict the vertical mgration of the

contam nants; and to renove the contam nants cost-effectively. This alternative would continue
until the discontinuation of the punp and treat systens would not result in a short-term
signi fi cant expansi on or novenent of the plunme (5 Ig/L contour) and natural attenuation would be
relied upon for further reduction. In addition, this alternative will be acconplished by
inplenenting a treatnent systemstandard of 0.5 Ig/L TCE

This alternative also includes the abandonnent and cl osure of the seven donestic wells, one

irrigation well, and one production well which are contam nated and are screened across
mul ti pl e groundwat er zones and have the potential to act as vertical conduits to allow the
vertical migration of TCE and other COCs. In addition, simlar to the other extraction

alternatives, 12 new nonitoring wells will be placed downgradient of the plunme to nonitor
the plunme mgration and hydraulic conditions over the expected 15 years that this renedia
alternative would be in operation

The Plunme Control alternative for the Main Base Plune regions would require the follow ng wells:

. Ni neteen extraction wells for the shallow HSZ with a total extraction rate of 2,325
gpm

. Four extraction wells for the upper subshallow HSZ with a total extraction rate of
600 gpm

. Five extraction wells for the | ower subshallow HSZ with a total extraction rate of
1, 000 gpm

The extraction wells that would be included in addition to those for the QU 1 and QU 2 are as
foll ows:

. Three new extraction wells in the Main Base Plune regions shallow HSZ with a tota
extraction rate of 200 gpm
. Five new extraction wells in the Main Base Plune regions | ower subshallow HSZ with a

total extraction rate of 1,000 gpm

The extraction well nunbers, design punping rates and the initial TCE concentrations for the
Plune Control alternative are summarized in Table 3-12

This alternative is expected to be effective in renoving TCE and other COCs and controlling
TCE-plunme mgration, since both the subsurface lithology and types of contam nants present at
Castle AFB are well suited to groundwater punp and treat technol ogies. Though punp and treat
systens have been shown to have limted success in achieving the renedial objectives within a
reasonable tine period, this alternative is different fromthe other punp and treat alternatives
since its prinmary objective is to control vertical TCE plume nmigration to the confined HSZ
rather than neet a TCE-cl eanup objective. Based on the analysis of the two-dimensional nodeling
results, this alternative is expected to be very effective in achieving its primary objective of
mtigating the vertical mgration of TCE to the confined HSZ. However, this alternative may not
achi eve the objective of remediating the TCE plune to neet the PRAGs.

The Plunme Control alternative is technically feasible since the process options for extraction
treatnent, and di sposal of groundwater are proven, accepted, and widely used. In addition, the
i npacted wel |l -head carbon treatnment units are commonly enployed, and are al so based on proven



t echnol ogy that has been used successfully for donestic well treatnment in the past. The
adm nistrative feasibility is expected to be good because wel | -head treatnent units are
currently in place at five donestic wells and appear to be acceptable to the comunity, and
because the potentially inpacted nunicipal production well will be protected from TCE pl une
mgration. In addition, there will be reduction in the mobility, toxicity, and vol une of
contami nation. There may be opposition fromsonme of the public and regul atory agencies
concerned about the possible inability of this alternative to neet TCE and ot her COC cl eanup
obj ecti ves.

The prelimnary range of the estinated present worth costs for the Plune Control alternative is
from$12 to $21 mllion, and is dependent on the process options selected for treatnent and

di sposal. The estimated costs for this alternative were devel oped under the assunption that the
RA will operate for a period of 15 years. The reasoning for this assunption is that typically
groundwat er extraction action will be reevaluated within 15 years to assess its effectiveness in
achi eving desired objectives. There is a possibility that the operation will need to extend
beyond the 15-year period, so actual costs nay be higher than the costs presented in this FS
This alternative is expected to be significantly nmore cost-effective than the groundwater punp
and treat alternatives designed to neet cleanup objectives because of the |ower vol une of
groundwat er requiring treatnent.

3.8 DETAI LED AND COVPARATI VE ANALYSES OF REMEDI AL ALTERNATI VES

This section presents a conparative analysis of the renedial alternatives based on CERCLA
criteria (EPA, 1988a) for the Main Base Plune and the East Base Pl une regions

The conparative analysis of alternatives for the Main Base Plune regions and for the East Base
Pl ume regions are presented separately. Summaries of these anal yses are presented in Tabl es
3-16 and 3-17. Each of the renedial alternatives is conpared agai nst seven of the nine CERCLA
criteria: 1) Overall Protection of Human Health and the Environnent, 2) ARARs, 3) Long-Term

Ef f ecti veness and Pernmanence, 4) Reduction of Toxicity, Mbility and Vol une through Treatnent,
5) Short-Term Effectiveness, 6) Inplenentability, and 7) Cost. The nodifying criteria, 8)

St at e/ Support Agency acceptance and 9) Community Acceptance, have al so been considered in the
sel ection of renmedies, and are discussed in Sections 3.8.3.1 (Main Base Plune) and 3.8.3.2 (East
Base Pl une).

Each renedial alternative was scored using a range of 1 to 5 for each of the seven eval uation
criteria. The basis for scoring each criterion is detail ed bel ow

Overall Protection of Human Health and the Environment: Evaluation according to this
criterion provides an overall assessnent of how adequately the alternative elimnates
risks to hunman health and the environnent. A score of 1 indicates that the renedia
alternative would provide an unacceptable | evel of protection for hunman health and the
environnent. A score of 5 indicates that the COCs would be captured and treated to neet
the PRAGCs. Scores of 2, 3, and 4 were assigned on a relative basis to account for
qualitative differences anong renedial alternatives that do not warrant a score of 1 or 5

ARARs: A score of 1 indicates that the remedial alternative would fail to satisfy ARARs,
and a score of 5 indicates that the alternative would satisfy all ARARs. A score of 2, 3,
or 4 was assigned to those renmedial alternatives that would possibly neet all ARARs or
woul d be eligible for one or nore of the statutory waiver conditions for an ARAR

Long- Term Ef f ecti veness and Pernmanence: Evaluation of alternatives under this criterion
addresses the risks posed after the alternative response objectives have been net. This
eval uation considers the nagnitude of residual risk renaining after conpletion of the



alternative and the adequacy and reliability of controls, if any, that are used to nmanage
untreated contami nants at the site. A score of 1 indicates that no reduction in potentia
ri sk woul d be achieved. A score of 5 indicates that no unacceptable potential risk
remai ns after the response objectives have been net. Scores of 2, 3 and 4 were assigned
on a relative basis, taking into account differences in the site conditions after response
obj ectives have been net.

Reduction of Toxicity, Mbility, and Volunme Through Treatnent: This evaluation criterion
addresses the preference for alternatives that permanently and significantly reduce the
toxicity, mobility, or volune of the hazardous substances. A score of 1 indicates that
the remedial alternative would not reduce the toxicity, nobility, or volume of
contamination at the site. A score of 5 was assigned when the reduction in toxicity,
nmobility, and volume of contam nation would be sufficient to restore the site to near
background conditions. Scores of 2, 3, and 4 were assigned on a relative basis to account
for qualitative differences between

remedi al alternatives that do not warrant a score of 1 or 5.

Short-Term Ef fecti veness: This evaluation criterion addresses hunan heal th and
environnental risks arising frominplenentation of the renedial alternative. The factors
consi dered include protection of workers and the surroundi ng comunity, environmenta
inmpact, and the length of time required to neet the response objectives. A score of 1 was
assigned if the actions to inplement the alternative will produce unacceptable health or
environnental inpacts and the actions will take an unacceptable time to conplete. A score
of 5 was assigned if the actions to inplement the alternative will produce no significant
unaccept abl e health or environnmental inpacts and the actions can be conpleted in a short
tine. Scores of 2, 3, and 4 were assigned on a relative basis to account for qualitative
di fferences between alternatives that do not warrant a score of 1 or 5

Inmpl emrentability: This criterion addresses the technical and adm nistrative feasibility
of inplementing an alternative. Technical feasibility factors include the availability
and reliability of equipnent and services required to inplenent the alternative

Adm nistrative feasibility addresses factors such as anticipated difficulties in obtaining
access to off-site locations. A score of 1 indicates that significant uncertainty woul d
exist as to the reliability or availability of equipnent or services required, or that
significant difficulty is anticipated in obtaining required access. A score of 5
indicates that all equipnent and services required are proven reliable and are readily
avai l abl e, and that no problens are anticipated in obtaining access. Scores of 2, 3, and
4 were assigned on a relative basis to account for qualitative differences between
remedi al alternatives that do not warrant a score of 1 or 5.

Cost: Scores are assigned on a relative scale based on the range between zero cost and
the nost expensive alternative. A score of 5 indicates costs between 0 and 20 percent of
the cost of the nbst expensive alternative; a score of 4 indicates relative costs between
21 and 40 percent; a score of 3 indicates relative costs between 41 and 60 percent; a
score of 2 indicates relative costs between 61 and 80 percent; and a score of 1 indicates
rel ative costs between 81 and 100 percent of the nost expensive alternative.

The scores in Table 3-13 indicate that the alternatives for the Main Base Pl une regions
differ significantly in environmental protection and cost. The alternatives enphasizi ng
institutional responses generally cost |less, but the alternatives including groundwater
remedi ati on provide nore environnmental protection. Simlarly, as indicated in Table 3-14,
cost differences between the alternatives considered for the East Base Plune region are
significant. However, the alternatives including only institutional responses provide
nearly as much environmental protection as the alternatives including groundwater



renedi ati on.

Costs for the Main Base Plunme alternatives are summarized in Table 3-15 and costs for the
East Base Plune alternatives are summarized in Table 3-16. Detailed cost anal yses of the
alternatives are presented in Appendi x D of the FS.

3.8.1 Main Base Plune Regions. The shallow and USS HSZs within the Main Base Pl une regi ons
contain the bulk of the TCE present in the groundwater beneath Castle AFB. The conparative

anal ysis for the Main Base Plune regions considers only the contam nation that is outside of the
capture zones for the QU 1 and QU 2 systens. About 50 percent (3,000 pounds) of the mass of TCE
in the Main Base Plune regions is outside of the capture zones for the QU 1 and QU 2 systens.

The followi ng summary of the conparative analysis of the alternatives for the Main Base Pl une
regions is structured by the seven evaluation criteria. Under the heading of each of the
criteria, the performance of the six alternatives is discussed in descending order fromthe
hi ghest to | owest performance.

3.8.1.1 Overall Protection of Human Health and the Environment. Wth the exception of the No
Action alternative, all of the renedial alternatives considered for the Main Base Pl une regions
provi de sone degree of protection of hunman health and the environnent.

The 5 Ig/L TCE Capture alternative, 0.5 Ig/L TCE Capture alternative, and 3 Ig/L TCE Capture
alternative provide capture and treatnent of the contaminants to the MCL or nore stringent
standards and each has been assigned a score of 5 for all process options.

The Plunme Control alternative renobves contam nant nmass fromthe shall ow, upper subshallow, and

| ower subshal | ow HSZs and controls plume mgration in these HSZs. The nodeling of TCE transport
in the confined HSZ for this alternative (CB-Part 1 FS Appendix C) indicates that existing

muni cipal wells will be protected. Individual well-head treatnent units would be installed on
any inpacted donestic wells. However, this alternative provides | ess overall environnental
protection than the extraction alternatives that would capture and clean up the concentrations
of COCs in groundwater to MCL standards. Therefore, this alternative was assigned a score of 4
for all process options.

Alternative 2, Inpacted Area Wl | -Head Treatnment nay not prevent the Main Base Plume from
reaching donestic wells, but it will renove contam nants fromthe water before it is used. This
alternative, however, provides |ess overall environnmental protection than alternatives that will
capture and clean up COCs in groundwater to MCL standards, and has therefore been assigned a
score of 3.

The No Action alternative will potentially expose users of specific water supply wells to
significant ingestion and dermal contact should the Main Base Plune be tapped by their wells.
The No Action alternative therefore provides an unacceptabl e | evel of protection and was

assi gned a score of 1.

3.8.1.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents. Tables 3-17 and
3-18 are tables that sumuarize the RI/FS analysis of alternatives for the Main and East Base
Plumes with respect to federal and State of California ARARs. Section 4 provides detailed
information regardi ng ARARs governi ng groundwat er cl eanup at Castle AFB.

The AF has deternined, with concurrence of the EPA and the State of California, that the 5.0
Ig/L TCE Capture alternative conplies with State Water Resources Control Board (SWRCB)

Resol ution 92-49. This is based on a cost/benefit analysis, public comments on the Proposed
Pl an, and state review. The benefit to renediate to 0.5 Ig/L and 3 Ig/L concentrations is



determ ned not to be cost-effective for the additional benefit derived. Therefore, the 5.0 Ig/L
TCE Capture alternative neets all chem cal- and action-specific ARARs.

The Wl | -Head Treatnment alternative is not expected to conply with state groundwater protection
standards. The Well-Head Treatnent alternative was therefore assigned a score of 2, indicating
that the proposed renedial alternative fails to satisfy sone of the ARARs.

3.8.1.3 Long-Term Effectiveness and Permanence. The 5 Ig/L, 3 Ig/L, and 0.5 Ig/L TCE Capture
alternatives will capture and clean up the Main Base Plune to MCLs or | ower concentrations, and
will leave no significant potential health or environnmental risks, therefore, these alternatives
were assigned a score of 5 for all process options.

The Plunme Control alternative will capture and renove nost of the contam nant nass fromthe
shal | ow, upper subshal | ow, and | ower subshallow HSZs that is not within the capture zones of the
QU1 or QU 2 systens. This would allow natural attenuation to nmitigate the remnaining

contam nation in these HSZs as well as the confined HSZ. Installation of individual well-head
treatnment units at any inpacted receptor wells would mtigate the potential health inpacts from
use of groundwater in areas containing concentrations of COCs above MCLs. Therefore, this
alternative was assigned a score of 4 for all process options

Al though the Inpacted Area Wl l-Head Treatnent alternative would not reduce the extent of
groundwat er contam nation, the installation of individual treatnent units at receptor wells
will mtigate the potential health inpacts fromuse of groundwater inpacted by the

contam nation. Therefore, this alternative was assigned a score of 2

The No Action alternative would not reduce the extent of groundwater contam nation, aside
fromany natural attenuation, and no neasures would be taken to prevent human exposure or
further degradation of the environnment. Therefore, the No Action alternative was assigned a
score of 1.

3.8.1.4 Reduction of Mbility, Toxicity, or Volume. The 0.5 Ig/L TCE Capture alternative woul d
capture and clean up the plume to near background conditions, achieving significant reductions
in plune toxicity, mobility, or volune. Except for air stripping, which would transfer the
contam nants to the atnosphere, the associated treatnent technol ogies would directly

(W/ oxidation) or indirectly (thermal reactivation of spent GAC) pernmnently destroy the

contam nants. Therefore, while Aternatives 4B, 4C, and 4D were assigned a score of 5
Alternative 4A was assigned a score of 4.

The volunes of the 5 Ig/L and 3 Ig/L TCE plunes are 54 percent and 69 percent, respectively, of
the volune of the 0.5 Ig/L TCE plune. However, the associ ated nasses of these plunes are 92 and
94 percent, respectively, of the nmass of TCE for the 0.5 Ig/L plune. Therefore, the 5 Ig/L and
3 Ig/L TCE Capture alternatives were assigned a score of 4 for all process options with the
exception of the air stripping with canal discharge, which was assigned a score of 3.

No computer nodeling was conducted to predict the capture zone for the Plune Contro
alternative. However, by considering the nunber of extraction wells, well locations, and tota
extraction rates, it is estimated that this alternative will capture and renove at |east 70
percent of the volume and nass associated with the 0.5 Ig/L TCE Capture alternative. Therefore
the Plume Control alternative was assigned a score of 3 for all process options.

The Inpacted Area Wl | -Head Treatnent alternative would not reduce the volune or nobility of
contam nants, but woul d address potential toxicity to end-users at individual wells. Therefore
this alternative was assigned a score of 2



The No Action alternative would not, aside fromnatural attenuation, produce any reduction in
the volune, nobility, or toxicity of the Main Base Plunme. Therefore, No Action was assigned a
score of 1.

3.8.1.5 Short-TermEffectiveness. The No Action alternative does not pose any risk to workers
or the public since no actions are taken and this alternative requires no tinme to conplete.
Therefore, the No Action alternative is assigned a score of 5

The Plunme Control alternative would require installation of fewer wells and trenches than any of
the three TCE Capture alternatives. This alternative is also nuch nore likely to achieve its
objectives in a reasonable length of tine. Therefore, the Plune Control. alternative was
assigned a score of 4 for all process options

The Inpacted Area Wl l-Head Treatnent alternative poses little risk to workers or the public and
the time required to inplenment this alternative is short. However, workers woul d have sone
potential for exposure to contam nants during installation of the well-head treatnent units,
therefore, this alternative was assigned a score of 4.
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3.8.1.6 Inplenentability. No technical or admnistrative difficulties are anticipated for the
No Action alternative, therefore, it was assigned a score of 5. The Inpacted Area Wl -Head
Treatnment alternative poses no technical problens in inplenmentation. However, perm ssion nust
be obtained fromall public and private well owners before the well-head treatnent units can be
installed and operated. Therefore, this alternative was assigned a score of 4.

The groundwater extraction alternatives all utilize proven technol ogi es for groundwater
extraction, treatnent, and disposal. Gven the extent of the TCE plunes in the Miin Base Pl une
regi ons and the conplex site geology, the AF is concerned that it could be technically
impractical and cost prohibitive to capture and clean up to the MCL or |ower levels. The
uncertainty of ever achieving the cleanup objective increases as the cl eanup objective is nade
nore stringent. The injection disposal option may be difficult to inplenent, particularly if
the differences in inorganic chem cal concentrati ons anong HSZs create technical problens.

The scoring of the extraction alternatives considered these various factors. The scores
assigned to the options for each of the four groundwater extraction alternatives were:

. Plume Control alternative: option 6A score 3; option 6B, score 4; option 6C, score
3; option 6D, score 3

. 5 Ig/L TCE Capture alternative: option 3A, score 2; option 3B, score 3; option 3C
score 2; option 3D, score 2

. 3 Ig/L TCE Capture alternative: option 5A, score 2; option 5B, score 3; option 5C
score 2; and option 5D, score 2

. 0.5 Ig/L TCE Capture alternative: option 4A, score 1; option 4B, score 2; option 4C
score 1; and option 4D, score 1.

3.8.1.7 Cost. Cost conparisons of the alternatives for the Main Base Plune regions are
presented in Table 3-15 and in the summary below. No Action has the | owest cost of al
alternatives, as the cost of continued groundwater nonitoring is all that is included; score 5

The hi ghest-cost alternative is the 0.5 Ig/L TCE Capture alternative with UV/ oxidation treatnent
and di sposal by injection. The estinmated costs for the 5, 3, and 0.5 Ig/L TCE Capture
alternatives were devel oped under the assunption that the RAwill operate for a period of 15
years. The costs of achieving these cleanup objectives may be affected because of technica
inpracticability. The actual costs for cleanup to these concentrations would thus be nmuch



hi gher than the costs presented in this FS. Scores were assigned to each of the alternatives
according to the relative-cost nmethod described at the begi nning of this section.

Al ternative Cost ($M Scor e
No Action 2.9 5
I npacted Area Wl | -Head Treat nent 2.9 5

The 5 Ig/L TCE Capture Alternative

(a) Air Stripping with Canal D scharge 15.7 4
(b) L-P GAC with Canal D scharge 22.9 3
(c) W/ Oxidation with Injection 34.5 2
(d) L-P GAC with Injection 33.4 2
The 0.5 Ig/L TCE Capture Alternative

(a) Air Stripping with Canal D scharge 25.9 3
(b) L-P GAC with Canal D scharge 38.4 2
(c) W/ Oxidation with Injection 53.1 1
(d) L-P GAC with Injection 51.2 1
The 3 Ig/L TCE Capture Alternative

(a) Air Stripping with Canal D scharge 19.8 4
(b) L-P GAC with Canal D scharge 28.7 3
(c) W/ Oxidation with Injection 41. 3 2
(d) L-P GAC with Injection 40.0 2
The Plume Control Alternative

(a) Air Stripping with Canal D scharge 12. 4 4
(b) L-P GAC with Canal D scharge 17.7 4
(c) W/ Oxidation with Injection 21.8 3
(d) L-P GAC with Injection 21.0 4

3.8.2 East Base Plune Region. The East Base Plunes, which are confined to the shall ow HSZ,
contain approximately 116 pounds of TCE, or less than 5 percent of the TCE estimated to be
outside of the capture zones for the QU 1 and QU 2 renedi al systens.

In general, the alternatives for the East Base Plunes, including institutional responses,

recei ved scores (based on the seven CERCLA criteria) simlar to those received by the sane
alternatives for the Main Base Plune regions. However, there are sone differences because the
East Base Plune region is much snaller, contains |less TCE, and has a | ower potential for

i npacting production wells. 1In addition, contam nation in the East Base Plunme region only
occurs in the shall ow HSZ.

As with the conparative analysis of the alternatives for the Main Base Plune regions, each of
the remedial alternatives is conpared against seven of the nine CERCLA criteria: 1) Overall
Protection of Human Health and the Environnent, 2) ARARs, 3) Long-Term Effectiveness and

Per manence, 4) Reduction of Toxicity, Mbility and Vol une through Treatnment, 5) Short-Term

Ef fectiveness, 6) Inplenentability, and 7) Cost. The nodifying criteria, 8) State/Support
Agency Acceptance, and 9) Community Acceptance have al so been considered in the renmedy sel ection
process and are discussed in Section 3.8.3.2. Under the heading of each of the criteria, the
performance of the five alternatives is discussed in descending order from hi ghest to | ownest
per f or nance.



3.8.2.1 Overall Protection of Human Health and the Environnment. Al of the groundwater
extraction and treatnent alternatives provide capture and treatnent to MCL standards (or nore
stringent |evels), and have therefore been assigned a score of 5 for all process options.

The prinmary health concern raised by these plunes is that the TCE they contain nmay be drawn into
nearby Castle AFB production wells. Because these wells are screened across the shall ow and USS
HSZs, they could act as potential vertical conduits for the transfer of contam nants fromthe
shallow to the deeper HSZs. For this reason, these wells are proposed for destruction under the
Impacted Area Well Destruction and Mnitoring alternative. The East Base Plune region is
characterized by much | ower TCE mass and concentrati ons than the Main Base Plune. Follow ng a
review of potentially inpacted wells, it was assuned that if the production wells identified as
havi ng the potential for cross contam nation are destroyed, no other wells will require
wel | -head treatnent. Should any receptor wells be inpacted in the future, well-head treatnent
woul d provi de adequate protection for end-users. For these reasons this alternative was

assi gned-a score of 4.

The No Action alternative may not fully protect human health and the environment, since it takes
no action to address the existing plume of contam nation or potential future inpact on water
supply wells. For this reason, the No Action alternative was assigned a score of 1.

3.8.2.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents. The East Base

Pl ume was anal yzed agai nst federal and State of Califoma ARARs in the RI/FS and the results of
this analysis is summarized in Table 3-18. Section 4 provides detailed information regarding
ARARs governi ng groundwat er cleanup at Castle AFB

The AF, with concurrence of the EPA and the state, has decided that active renediation of the
East Base Plune is not warranted at this tinme because renoving these contam nants at these | ow
concentrations gives little benefit conpared to the high cost and because the aquifer cleanup
level s are expected to be reached in a reasonable period of tine with the sel ected Wl
Destruction and Monitoring alternative. Though some concentrations in the East Base Pl ume
exceed the cleanup levels, the Wll Destruction and Monitoring alternative is expected to be
able to neet these aquifer cleanup levels in a reasonable period of tinme and therefore conply
with ARARs. This is based on nonitoring data showi ng an overall decreasing trend in contam nant
concentration

If, based on nonitoring data, this trend does not continue or the concentrations start to
increase, the AF will inplenent active renmediation. The trigger conditions for active
remedi ation are described in nore detail in Section 3.8.3.3.

3.8.2.3 Long-Term Effectiveness and Permanence. Al of the groundwater extraction alternatives
will capture and clean up the East Base Plunmes to MCLs or nore stringent standards, |eaving no
significant potential health or environnental risks. Therefore, all were assigned a score of 5
for all process options.

The Inpacted Area Well Destruction and Monitoring alternative would not reduce the extent of
exi sting groundwater contam nation. However, abandonnent of the only existing receptor wells
inpacted or potentially inpacted by the East Base Plunes will elimnate potential health
inmpacts. Qperation of the QU 1 and QU 2 extraction systens will prevent off-site mgration of
the East Base Plunes. Therefore, this alternative was assigned a score of 3.

The No Action alternative would not reduce the extent of groundwater contam nation, aside from
any natural attenuation, and no neasures woul d be taken to prevent human exposure or further
degradation of the environnent. Therefore, the No Action alternative was assigned a score of 1



3.8.2.4 Reduction of Mbility, Toxicity, or Volume. The 0.5 Ig/L TCE Capture alternative woul d
capture and clean up the plumes to near background conditions, achieving a significant reduction
in plune toxicity, nmobility, and volume. Two of the associated treatment options would directly
(W/ oxidation) or indirectly (thermal reactivation of spent GAC) pernmnently destroy the

contam nants. Therefore, for this alternative, these process options are assigned scores of 5
The air stripper would rel ease the contanminants to the atnosphere. Therefore, for this
alternative, the air stripper option was assigned a score of 4.

The volunes of the 5 Ig/L and 3 Ig/L TCE plunes are 39 percent and 47 percent, respectively, of
the volune of the plunes defined by the 0.5 Ig/L TCE Capture alternative. The associ ated nasses
of TCE for these plunes are 56 percent and 67 percent, respectively, of the mass of TCE for the
0.5 Ig/L TCE plumes. Therefore, the 5 Ig/L and 3 Ig/L TCE Capture alternatives were assigned
scores of 4 for the U/ oxidation and L-P GAC process options. The air stripper process option
was assigned a score of 3 for these two alternatives

The Inpacted Area Well Destruction and Monitoring alternative would not actively reduce the
volume or nobility of the East Base Pl unes, but nmay prevent significant cross contam nation
between the HSZs. Therefore, this alternative was assigned a score of 3

The No Action alternative would not, aside fromnatural attenuation, produce any reduction in
the volune, nobility, or toxicity of the East Base Plunes. Therefore, the No Action alternative
was assigned a score of 1.

3.8.2.5 Short-TermEffectiveness. The No Action alternative does not pose any risk to workers
or the public since no actions are taken and the alternative requires no tinme to conplete
Therefore, the No Action alternative was assigned a score of 5. The only anticipated action for
the Inpacted Area Well Destruction and Monitoring alternative is destruction of on-site wells
These actions will pose no significant risk to workers or the public and can be conpl eted

qui ckly. Therefore, this alternative was al so assigned a score of 5.

More significant worker exposure could occur during inplenentation of the three extraction
alternatives, especially during construction of extraction and injection wells and trenching for
installation of conveyance piping. The air stripper process option nmay pose a slight risk due
to the emssion of VOCs to the atnosphere. The prinary differences anong the three extraction
alternatives are the increase in potential for worker exposure as the capture

objective is made nore stringent due to the increased nunber of wells and trenching required
and the increased tine required to conplete the RA. Therefore, the 5 Ig/L TCE Capture
alternative was assigned a score of 4; the 3 Ig/L TCE Capture alternative was assigned a score
of 3; and the 0.5 Ig/L TCE Capture alternative was assigned a score of 2 for all process

opti ons.

3.8.2.6 Inplenentability. There are no technical or admnistrative difficulties for the No
Action alternative, therefore, it was assigned a score of 5. The only action proposed for the

I nmpacted Area Wll Destruction and Monitoring alternative is the destruction of on-site wells
and associated nonitoring. No technical or admnistrative difficulties are anticipated for this
alternative, therefore, it was assigned a score of 5.

The three extraction alternatives all utilize proven technol ogi es for groundwater extraction
treatnent, and disposal. However, the uncertainty of ever achieving the cl eanup objectives
increases as the concentration set for the cleanup objectives is decreased. Ceanup to 0.5
Ig/L TCE in groundwater nmay be technically inpractical and cost prohibitive. G oundwater
extraction and injection is limted to the shallow HSZ for the East Base Plune region
Therefore, few technical problens are anticipated for the injection disposal option
alternatives. The scoring of the three extraction alternatives considers these factors. The 5



Ig/L TCE Capture alternative was thus assigned a score of 4 for the UV oxidation and L-P GAC
treatnent options, and 3 for the air stripping treatnent option. The 3 Ig/L TCE Capture
alternative was assigned a score of 4 for the UV oxidation and L-P GAC treatnent options and 3
for the air stripping treatnment option. The 0.5 Ig/L TCE Capture alternative was assigned a
score of 3 for the UWoxidation and L-P GAC treatnent options and 2 for the air stripping
treatment option.

3.8.2.7 Cost. A cost conparison of the alternatives for the East Base Plumes is presented in
Tabl e 3-16 and below. No Action has the |owest cost of all alternatives, as costs for continued
groundwater nmonitoring are all that are involved. The 0.5 Ig/L TCE Capture alternative with

UV/ oxi dation treatnent has the highest cost. Costs estinated for each of the groundwater
extraction and treatnent alternatives consistently indicate that the air stripping treatnent
alternative is the least costly of the three treatnent technol ogies.

Scores were assigned to each of the alternatives based on present worth costs according to the
met hod described in the introduction of this section.

Al ternative Cost ($M Scor e
No Action 0.5 5
I npacted Area Well Destruction and Monitor 10.5 5

The 5 Ig/L TCE Capture

(a) Air Stripping with Injection 4.0 3
(b) UV/ Oxidation with Injection 6.0 2
(c) L-P GAC with Injection 5.8 2

The 0.5 Ig/L TCE Capture

(a) Air Stripping with Injection 5.8 2
(b) UV/ Oxidation with Injection 7.9 1
(c) L-P GAC with Injection 7.7 1

The 3 pg/L TCE Capture

(a) Air Stripping with Injection 4.0 3
(b) UV/ Oxidation with Injection 6.0 2
(c) L-P GAC with Injection 5.8 2

3.8.3 Summary of Analysis and Renedy Selection. This section provides a sunmmary of the scoring
of the alternatives for the Main and East Base Plune regions and nore conpl ete descriptions of
the sel ected renedies.

3.8.3.1 Miin Base Plume Regions. The total scores for the renedial alternatives anal yzed and
ranked for the Main Base Plune regions ranged from?21 to 28 (Table 3-13). The hi ghest ranking
sub-alternative, with a score of 28, was 3B, the 5 Ig/L TCE Capture alternative using L-P GAC
and canal discharge of treated water. A score of 27 was received by several sub-alternatives
including 3A, 5 Ig/L TCE Capture with air stripping and canal discharge; 5B, 3 Ig/L TCE Capture
with L-P GAC and canal discharge; and 6B, Plunme Control with L-P GAC and canal di scharge.

Based on these results, the Proposed Plan identified Alternative 3, Plune Capture with a 5 Ig/L
TCE-cl eanup objective, as the recommended remedy. Community acceptance and state concurrence
for the recommended remedy was established through the public coments received during the
commrent period for the Proposed Plan, and through the incorporation of substantial additional



state i nput based on comments on the Prelimnary Draft and Draft Final ROD. The Responsiveness
Summary (found at Tab 3) provides a summary of both public as well as state conmments and comment
responses.

3.8.3.2 East Base Plume Region. The total scores for the renedial alternatives anal yzed and
ranked for the East Base Plunme region ranged from23 to 28 (Table 3-14). The hi ghest ranking
alternative was Alternative 2; Wll Destruction and Mnitoring. The |Inpacted Area Wl
Destruction and Monitoring alternative for the East Base Plunme region consists of destroying
production wells that are screened across the shall ow and USS HSZs and have the potential to act
as vertical conduits to transfer contam nants to the | ower HSZs foll owed by continued nonitoring
and further action, if necessary.

Based on these results, the Proposed Plan identified Alternative 2, Wl | Destruction and

Moni toring, as the recomrended renedy. Community acceptance and state concurrence for the
recommended renedy was established through the public comments received during the coment
period for the Proposed Plan, and through the incorporation of substantial additional state

i nput based on comrents on the Prelimnary Draft and Draft Final ROD. The Responsiveness
Summary (found at Tab 3) provides a summary of both public as well as state conmments and comment
responses.

3.8.3.3 Selected Renedy. Main Base Plume. The selected renmedy for the Main Base Plune is
Alternative 3, Plune Capture with a 5 Ig/L cleanup objective, inplenented with a phased
approach; this renedy will build on and incorporate the ongoing and planned renedi al activities
authorized in the QU 1 InterimRO and the QU 2 Final ROD. |Inplenentation of the sel ected
remedy woul d be the nost effective renedial strategy to capture and cl ean up the contam nated
groundwater to MCLs. The phased approach was chosen in order to allow for the collection and
use of information fromtechnical effectiveness studies of QU 1 and QU 2 systens and to provide
direction for installation of additional treatnent systens.

It is intended that the selected remedy under this ROD will incorporate and therefore supersede
the previous groundwater cleanup RODs (i.e., QU1 and QU 2). Consequently, the sel ected renedy
includes flexibility in the treatnent technology and treated water di sposal approaches to be
applied for the Main Base Plunme. The renedy includes a provision for the use of both GAC and
Air Stripping treatnent technol ogi es and the application of reinjection, surface discharge, and
other reuse for the disposal of the treated groundwater. Refer to the RI/FS and the RBDR
reports for additional detail on each element of this sel ected renedy.

The sel ected renmedy for the Main Base Plune consists of the follow ng three sequential phases of
punp and treat groundwater renediation

Phase 1: Phase 1 takes advantage of existing QU 1 treatnent capacity as well as
addi ti onal system expansion, to renove TCE and control migration of TCE "hot spots" in the
shal l ow HSZ. This is being acconplished by expanding the QU 1 extraction systemthrough
installation of new extraction wells in the shallow HSZ. GAC and/or air stripping
groundwat er treatnent systens will be utilized to achieve effluent rel ease levels

di scussed in Section 3.8.3.4 and presented in Section 4 of this ROD. Design of the QU 1
expansion is being included in the RBDR In addition, the QU 2 groundwater extraction
network will be conpleted and operations initiated.

Phase 2: Phase 2 will enhance the QU 1 extraction network to a multiple HSZ groundwat er
remedi ation systemw th the addition of extraction wells and the utilization of GAC or air
stripper treatnent systens to achieve effluent release levels stipulated in this ROD (see
Section 3.8.3.4 and Section 4). A water reuse study will be used to determ ne the nost
appropriate conbination of reinjection, canal discharge, and water reuse to be utilized



for the disposal of treated groundwater. Punp tests will be conducted to obtain necessary
hydr ol ogi c i nformati on on HSZ properti es.

Phase 3: Data collected fromthe first two phases will be evaluated and a Phase 3
Techni cal Evaluation and Design Study will be prepared to determ ne what additional RAs
wi Il be needed to achieve the overall cleanup objectives. By the onset of Phase 3, both
Phase 1 and 2 punp and treat systenms will have been installed, data gap wells and the
LTGSP network will be in place, punp tests will have been eval uated, and the flow and
transport nodels will have been updated. That information will facilitate better analysis
of the hydraulic control of HSZs and plune renediation time periods and will provide
information needed in the design of additional treatnent systens.

The selected remedy is expected to cost-effectively renmove TCE and other contanminants in the
Castl e AFB groundwater to the MCL cl eanup objective and prevent further plune mgration. The
prelimnary range of the estinated present worth costs of the selected renedy is from$15.7 to
$33.4 mllion over a period of 15 years. The renedy is protective of human health and the
environnent and is in conpliance with all ARARs.

The three phases of groundwater renediation will be fully devel oped during RD RA stages. The
selected renedy will address the principal threat of groundwater contamination. Contamnants in
the Castle AFB groundwater will be captured within the boundary of the 5 Ig/L TCE

i so-concentration contour and cleaned up to the MlLs (i.e., 5 Ig/L TCE). Section 4 provides the
rel ease levels for treated groundwater

G oundwat er treatnent technol ogies incorporated in this renmedy include air stripping and L-P GAC
treatnent. The optimal conbination of these selected treatnent technologies will be based on
engi neering and cost anal ysis conducted in the RBDR  Selection factors nay include the

avail ability of capacity fromthe QU 1 (air stripping) and QU 2 (L-P GAC) systens, the proximty

of well locations to existing systens, and the economics of |ocal versus central treatnent. The
opti mal conbi nation of reinjection, canal discharge and reuse for groundwater disposal wll also
be evaluated in the RBDR Simlar factors will inpact discharge alternatives, nanely avail able

capacity of existing systens, proximty to existing systens, alternative discharge |ocations
such as the sewer or canal, economcs, and agreenents with water resource authorities

Schedul e for Inplenmentation of Three Phase Approach. The approxi mate schedul e for
the three phases of the selected remedy will be as foll ows:

Phase Year
1 1996
2 1997- 1998 (approxi mately 18 nont hs)
3 1998 to conpletion of RA
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Castle Vista Plune. Al though detailed analysis was not conducted for the Castle Vista Plune in
the CB-Part 1 RI/FS, it was recogni zed that additional data collection was needed. Data
collected since the RI/FS indicates the need for active groundwater renediation in the Castle
Vista area; therefore, the punp and treat approach will be inplenented as the presunptive renedy
for the needed further cleanup action. These cleanup requirenents, identified in the overal
objective of the Castle AFB CB-Part 1 RAS, entail capturing the contam nant plunme and cl eani ng
up the contam nated groundwater to the MCL | evel of the nobst restrictive contam nant present.

For the Castle Vista Plume, further analysis will be conducted to determ ne the appropriate
cleanup level. Consistent with the approach of Section 111G of SWRCB Resol ution 92-49. This
evaluation will be carried out as part of the ROJRA activity. For the purpose of operational



and reporting conveni ence and efficiency, this additional action will be integrated into the
phased approach of the CB-PART 1 RD/ RA described under the renedy for the Main Base Pl une.

G her Plunes. The AF, with the concurrence of EPA and Cal /EPA, has determ ned that active
remedi ation of the North Base, Landfill 1, and Landfill 4 plunes is not warranted at this tine
because action is being taken to renedi ate the sources, and because renoving the | ow
concentration contam nants fromthe groundwater would provide little benefit while incurring

hi gh costs. However, because several of the contam nants are above prinary drinking water
standards, institutional controls will be inplemented to prevent the installation of groundwater
supply wells on Castle AFB that woul d jeopardi ze public health or the environnent fromthese
plumes. Additionally, long-termnonitoring will be perfornmed under the LTGSP to nonitor

contam nant concentrations in these plune areas. Monitoring will be conducted pursuant to Title
23, California Code of Regulations (CCR), Section 2550.10 (Corrective Action Mnitoring) for at
| east one year fromthe date that MCL and beneficial use concentrations for each respective COC

are attained. After that time, landfill nmonitoring will be conducted pursuant to Title 23, CCR
Section 2550.8 (Detection Mnitoring), in order to detect potential future rel eases from
Landfill 5, Landfill 4, and Landfill 1 sites. Contam nant concentration levels in the
groundwater will be reevaluated annually. If the contam nant concentrations drop bel ow the MCL
and beneficial use concentrations for one year, any institutional controls may be renoved. |If,

at any time, nonitoring or nodeling indicates that the contam nants will not nmeet the MCL and
beneficial use concentrations within a reasonable tine, or at least forty years fromthe date of
the ROD, or that significant mgration of the contam nants nay occur at |evels above MCL and
beneficial use concentrations which inpact public health or the environnent, active renediation
wi || be considered.

3.8.3.4 Discharges fromthe Goundwater Treatnent System The renedi es sel ected for
groundwat er cl eanup of the Main Base and Castle Vista Plunes involve nmultiple treatnment and
groundwat er di sposal options, as described previously. Four other plunmes, the East Base, the
North Base, Landfill 1 and Landfill 4 plunes, are subject to continued nonitoring and trigger
conditions to pronpt, when necessary, future inplenentation of punp, treat and di scharge
systens, after this ROD has been finalized.

Di scharges of treated water have the potential to affect beneficial uses of surface and/or
groundwater. The ARARs and requirenents triggered for any di scharge are dependent on nmany
factors, including the constituent conposition df the treated water, the |l ocation of the
di scharge, and the quality and beneficial uses of the receiving water

This ROD enconpasses the following four discharges: 1) reinjection of treated groundwater
generally upgradient of the QU 1 treatment system (existing discharge); 2) reinjection
downgradi ent of the QU 2 treatnent system (existing discharge); 3) discharge to Casad Lateral as
backup to the existing QU 2 system (existing permt); and 4) discharges to the stormdrain and
Canal Creek (new discharge). Alternative discharge nethods and/or |ocations for the Main Base
Pl umes di scharges will be evaluated in the Water Reuse Study and supporting docunents in Phase
2. The AF may propose discharges other than those described above in future design reports.

The two existing reinjection systens for the QU 1 and QU 2 groundwat er treatnent systens
di scharge treated water into the sane aquifer or zone fromwhich the water was extracted

Both reinjection systens are designed to nmaintain hydraulic control of the plumes. The QU 1
reinjection systemis at the upgradi ent edge of the Main Base Plunme and includes injection wells
JI-1 through 9. The QU 2 reinjection systemis at the downgradi ent and northern edges of the QU
2 Plune and includes injection wells HPlW1 through 11. The discharge linmts for reinjection
and surface discharge of treated groundwater, regardless of the plune area, are provided in
Section 4.



The third discharge of treated groundwater is to the Casad Lateral and is a backup to the QU 2
reinjection systemin case this systemhas operational problens and cannot handle the flow
(tenporary discharge) or if the reinjection systemcannot handl e the design flows and additional
di scharge capacity is needed (long-termdischarge). Any discharge to the Casad Lateral will
comply with the ARARs identified in Section 4 and regional water board requirenents.

The fourth discharge of treated groundwater is a new di scharge to the stormdrain systemthat
di scharges to Canal Creek, a surface water. Stormmater fromthe base is also collected in this
stormdrain system These two discharges will commingle prior to discharge to Canal Creek. The
stormnat er portion of the discharge is regulated according to a National Pollutant D scharge

El i mi nation System (NPDES) Permt issued by the Regional Water Quality Control Board. The

di scharge point to Canal CGreek is in Section 4, T7S, RL3E, MDB&M at the point |atitude N371 2'
11" and longi tude WL20! 33" 36".

The present design flow for discharge of treated groundwater to the stormdrain is 144, 000

gal l ons per day (100 gpm). The flow is expected to increase in phases in the future. The

maxi mum di scharge flow fromthe groundwater treatnent systemis 1,440,000 gallons per day (1,000
gpm. In the event of a need to increase surface di scharge rates above the present design flow
(100 gpn), the AF will submt a technical report, prior to inplenenting any such increase, as a
primary docurment under the Castle AFB Federal Facility Agreement. The report will denonstrate
that the treatnent system the conveyance system (the stormdrain) and Canal Creek has
sufficient capacity to accommodate the new design flow. The stormmater drain flow w Il include
the effects of the treatnent systemflowrate and the flow froma 24-hour, 100-year flood. Al
di scharge requirenents in this ROD, including effluent limts and receiving water limts, wll
apply to the new flow rate.

Al ternative discharge options will be evaluated during renedial design. The design will
incorporate the discharges described in this ROD, and eval uate ot her di scharge options and
| ocations according to the Regional Board's Policy for Reuse that are (a) consistent with

attai nnent of cleanup standards, and (b) cost-effective. The design will include contingency
pl anning to avoid or mnimze disruption of treatnent operations should the primary discharge
options be conpromsed (i.e., if reinjection capacity declines). Any neans of discharge nust

neet substantive requirenents of ARARs, if on site, or be permitted as required if off site. A
ROD Arendnent or ESD will be prepared for any discharge or disposal alternatives other than the
four discharges docunented in this ROD. Prior to adoption of a ROD Anendnent or ESD, the AF
will solicit state and federal ARARs and provide for public notice and comrent and response to
commrent s.

Exanpl es of discharge options and | ocations are:

. injection to a deeper aquifer;

. recharge through the vadose zone using injection wells, infiltration ponds, or
infiltration galleries;

. surface water discharge;

. provisions of water to industrial/agricultural users;

. provi sions of water to municipal supply; and

. irrigation (landscaping, wetlands).

The sel ected renedy 1) prohibits the bypass or overflow of untreated or partially treated waste;
2) limts discharge to injection of treated water to those injection systens descri bed above; 3)
requires that the pH of any treated water shall be between 6.5 and 8.5 or equivalent to

recei ving waters.



Prior to any new, discharge, initial background concentrations of all potential pollutants in
the receiving water shall be determ ned (in each water-bearing zone for reinjection, or in the
surface discharge). |If the data necessitate the establishment of reinjection standards for
addi tional constituents in order to neet ARARs, an anendnment to the RCOD or other appropriate
deci sion procedure will be considered by the AF, EPA, DISC and Regi onal Board. These
constituents will be nonitored in the effluent during RA to determ ne that the discharge neets
all requirenents.

3.8.3.5 Monitoring for Goundwater Treatment Systens. All of the selected renedies include
groundwat er and groundwater effluent nonitoring. The objectives for the Mnitoring Programare
described below. In addition, the Programwill neet ARARs listed in Section 4 of this RCD and
will be used to eval uate when the selected remedy will neet the cl eanup objectives. Therefore,
the nonitoring well network and sanpling frequency, and treatnent system sanpling |ocations and
frequency need to be sufficient to neet the nonitoring objectives. The following are the
Program obj ecti ves:

. Denonstrate that the extraction systemcapture zone is conpletely containing the
plunme at the aquifer cleanup standards for each COC

. Denonstrate the overall effectiveness of the groundwater treatnent system(i.e., are
the contam nant concentrations being reduced? |Is the renmedy on schedule to neet
aqui fer cl eanup standards?).

. Denonstrate for plunes that are not being actively renedi ated, that plunme boundaries
are not expanding, contam nant concentrations are decreasing, and the aquifer cleanup
standards will be net within the prescribed period.

. Denonstrate that the aquifer cleanup | evel has been net for a sufficient period of
tine to allow term nation of punping at an extraction well.

. Denonstrate that the treated groundwater is neeting effluent limts, receiving water
limtations and all other requirements contained in this ROD

The denonstration that the nonitoring has net these objectives will be presented in the LTGSP
reporting.

3.9 STATUTCORY DETERM NATI ONS

3.9.1 Main Base and Castle Vista Plumes. The selected renedy is protective of hunman heal th and
the environnent as required by Section 121 of CERCLA. The selected RA, when conplete, wll
conmply with applicable or relevant and appropriate environnmental standards established under
federal and state environnental |laws. The selected renedy is cost-effective, uses pernanent
treatnment technol ogies to the nmaxi mum extent practicable, and includes treatnment as a principal
element. The follow ng sections discuss how the sel ected renedy neets the statutory
requirenents. (Table 3-13 provides a conparative analysis of alternatives considered for the
Mai n Base Pl une.)

3.9.1.1 Protection of Public Health and the Environnent. The sel ected renedy uses proven punp
and treat renediation technology to capture the contami nated groundwater plunme(s) within the

exi sting boundary and clean up the groundwater to MCLs. This renedy will significantly reduce
the threat of exposure to residents and occupational workers. The inplenentation of this renedy
wi Il not create unacceptabl e short-termrisks nor any negative cross-nedi a i npacts.



3.9.1.2 Attainnent of ARARs. Al ARARs will be net by the selected renedy. The renedy wil

achi eve conpliance with chem cal -specific ARARs by treating groundwater to concentrations equa
to or below the chem cal -specific effluent standards. Action-specific ARARs will be net for the
di sposal of groundwater. RCRA requirements will be net for the treatnent facility, and storage
and handl i ng of spent carbon.

3.9.1.3 Cost-Effectiveness. The AF, the EPA and the state believe that the sel ected renedy
provi des overall effectiveness in relation to its cost. Based on the evaluation of alternative
remedi al approaches, the selected alternative for the Main Base Plune has a capital cost of
approxi mately $20.1 mllion and an approxi mate present value Operations and Maintenance (O&\
cost of $13.3 nmillion. The total net present value is $33.4 mllion, based on a 15-year
estimate for the time required to clean up the Main Base Plune. These cost estimates are based
on the concepts evaluated in the CB-Part 1 FS anal yses for the Main Base Plune. The actua
renmedi al costs of the CB-Part 1 selected renedy which integrates QU 1 and QU 2 systens nay
differ significantly fromthese values, but will represent a cost-effective approach to the

cl eanup of the Main Base Plune.

3.9.1.4 Use of Permanent Sol utions and Alternative Treatment Technol ogi es or Resource Recovery
Technol ogi es to the Maxi num Extent Practicable. The selected remedy utilizes pernanent
solutions and treatnment technol ogies to the maxi mumextent practicable. O those alternatives
that are protective of human health and the environnent (and conply with ARARs), the AF, with
concurrence fromthe EPA and the state, have determ ned that the sel ected remedy provides the
best bal ance of long-termeffectiveness and pernanence; reduction of toxicity, nobility and

vol ume through treatnent; short-termeffectiveness; inplenentability and cost-effectiveness.

The groundwater extraction and treatnent to be utilized for the selected renmedy offers the best
l ong-term effectiveness and permanence for groundwater renedi ation at Castle AFB. It also
offers the second best nethod for the reduction of groundwater contam nant toxicity, nmobility,
and volunme of those alternatives that included treatnent. Short-termeffectiveness was hi ghest
of any plune capture alternative. Wth the chosen phased approach, utilizing the punp and treat
t echnol ogy, the selected renedy has noderate i nplenentability, although those alternatives with
| ess aggressive cl eanup approaches have higher feasibility. The selected renedy has the | onest
costs of any plune capture alternatives considered.

O the five prinmary balancing criteria, the nost decisive factors in the selection of the renedy
were the long-termeffectiveness and pernanence, reduction of toxicity, mobility, and vol une
t hrough treatnent and cost.

The state and the EPA acceptance of this renedy were factored into the decision by establishing
an agreed-upon cleanup objective, and ldentifying which alternative(s) nmet the objective. In
addition, state and EPA inputs significantly affected the decisions docunented in this ROD.
Agency comments and responses to these comments can be found in the Responsiveness Sumary at
Tab 3.

3.9.1.5 Preference for Treatnment as a Principal Elenent. The selected renedy provides the best
bal ance of trade-offs anong the alternatives with respect to the evaluation criteria. The
principal threat of current well contamnation, plume migration and further contam nation of
production wells posed by the contam nated groundwater at Castle AFB will be renedied with the
punp and treat systemutilized by the sel ected renedy.

3.9.2 East Base Plune. The selected renedy is protective of hunan health and the environnent
as required by Section 121 of CERCLA. The selected RA, when conplete, will conply with
applicable or relevant and appropriate environnental standards established under federal and
state environnental |laws. The selected renedy is cost-effective, but does not use permanent



treatnent technol ogies or treatnent as a principal elenent unless a punp and treat presunptive
remedy is inplenented. The follow ng sections discuss how the sel ected renedy neets the
statutory requirenents. (Table 3-14 provides a conparative analysis of alternatives considered
for the East Base Plune.)

3.9.2.1 Protection of Public Health and the Environnent. Alternative 2 provides for protection
of the public health and the environnent by preventing the flow of contam nants into the
groundwat er and nonitoring to determine the need for further active treatnent. In the event
further actions are appropriate, punp and treat renedi ati on technology will be inplenmented as
the presunptive renedy. This renedy will significantly reduce the threat of exposure to

resi dents and occupati onal workers. The inplenentation of this remedy will not create any
short-termrisks nor any negative cross-nedia inpacts

3.9.2.2 Attainnent of ARARs. Al ARARs will be net by the selected renedy. The renedy wil

achi eve conpliance with chem cal -specific ARARs by preventing their mgration to the
groundwater, and to the extent needed, by treating groundwater to concentrations at or below the
chem cal specific cleanup standards. Action-specific ARARs will be net for the injection of
groundwater if the presunptive renedy punp and treat technology is inplenented. RCRA
requirenents will be net for the treatnment facility, and storage and handling of spent carbon

if required

3.9.2.3 Cost-Effectiveness. The AF, the EPA, and the state concur that the sel ected renedy

provi des overal|l effectiveness in relation to its cost. Alternative 2 has a capital cost of

approximately $0.01 million and an approxi mate present value O&M cost of $0.53 nmillion. The

total net present value is $0.54 mllion based on a 30-year estimate for the tine required to
clean up the East Base Pl une.

3.9.2.4 Use of Permanent Sol utions and Alternative Treatment Technol ogi es or Resource Recovery
Technol ogi es to the Maxi mum Extent Practicable. The selected renedy does not utilize pernanent
sol utions and treatnment technol ogies. However, of those alternatives that are protective of
human health and the environnent (and conply with ARARs), the AF, the EPA, and the state concur
that the selected renedy provi des the best bal ance of |ong-termeffectiveness and pernanence;
reduction of toxicity, nobility and vol une through treatnent; short-termeffectiveness
inplenentability, and cost-effectiveness.

O the five primary balancing criteria, the nost decisive factors in selection of the renedy
were the short-termeffectiveness, inplenentability, and cost.

The state and the EPA acceptance of this renedy were factored into the decision by establishing
an agreed-upon cleanup objective, and identifying which alternative(s) nmet the objective. In
addition, state and EPA inputs significantly affected the decisions docunented in this ROD.
Agency comments and responses to these comments can be found in the Responsiveness Sumary at
Tab 3.

3.9.2.5 Preference for Treatnent as a Principal Elenent. The selected renedy provides the best
bal ance of trade-offs anong the altternatives with respect to the evaluation criteria, but does
not neet the preference for treatnent as a principal element. In the event further active
remedi ation is indicated, punp and treat technology will be inplenented as the presunptive
remedy for further cleanup action, and this would neet the preference for treatnent as a

princi pal elemnent.



4.0 LI ST OF APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS AND TO- BE- CONSI DEREDS

In this section, the ARARs for CB-Part 1 are identified and discussed. The ARARs presented here
are based on anal yses carried out during the evaluation of renedial alternatives at Castle AFB
and on input and discussions between the AF, the EPA and the state.

Pursuant to Section 121(d)(1) of CERCLA, RAs nust attain a degree of cleanup which assures
protection of hunman health and the environnent. Additionally, RAs that |eave hazardous

subst ances, pollutants, or contaminants on site nust nmeet standards, requirenents, limtations
or criteria that are ARARs. Federal ARARs include requirenents under any federal environnmenta
laws, while state ARARs include pronul gated requirenments under state environnmental or
facility-siting laws that are nore stringent than federal ARARs, and that have been identified
to the AF by the State of California in a tinmely nanner.

Applicable requirenents are those cl eanup standards, control standards, and other substantive
environnental protection requirenents, criteria, or limtations pronul gated under federal or
state |l aw that specifically address a hazardous substance, pollutant, contam nant, RA, |ocation
or other circunstance at a CERCLA site. In general, on site actions need conply only with the
substantive aspects of ARARs, not with corresponding adm ni strative requirenents (such as, but
not limted to, permts, record keeping, and reporting).

Rel evant and appropriate requirenents include those that, while not "applicable" to a hazardous
substance, pollutant, contam nant, RA, |ocation, or other circunstance at a CERCLA site
nevert hel ess address problens or situations sufficiently simlar to those encountered at the
CERCLA site to indicate their use is well suited to the particular site. A requirenent nust be
either applicable or both rel evant and appropriate to be an ARAR |If no ARAR addresses a
particular situation, or if an ARAR is insufficient to protect hunman health or the environnent,
t hen nonpronul gated standards, criteria, guidance, and TBC advi sories nay be used to develop a
protective remnedy.

ARARs are identified on a site-specific basis frominfornmation about site-specific chenicals,
specific actions that are being considered as renedies, and specific features of the site
location. There are three categories of ARARs:

. Chemi cal -specific ARARs are nunerical values or nethodol ogi es which, when applied to
site-specific conditions, result in the establishnment of numerical values. They are
used to determ ne acceptabl e concentrations of specific hazardous substances,
pol lutants, and contam nants in the environnent;

. Location-specific ARARS are restrictions placed on the concentrati on of hazardous
substances or the conduct of activities solely because the site occurs in, or may
affect, a special location such as a wetland or floodplain; and

. Action-specific ARARs are technol ogy- or activity-based requirenents or limtations
on actions taken with respect to hazardous waste.

The ARARs and TBCs were devel oped using the following guidelines and docunents: CERCLA
Conpl i ance with Gther Laws Manual, PART |: InterimFinal [EPA 1988]; "CERCLA Conpliance with
G her Laws Manual, PART Il: Cean Water Act and Other Environnental Statutes and state

Requi renents" [EPA 1989b]; and "California SWRCB ARARs Under CERCLA" [State Water Resources
Control Board 1992].

The followi ng sections present the federal and state regul ati ons and gui dance under each
appropriate ARAR category (i.e., chemcal-, location-, and action-specific). Chemcal-specific



ARARs and TBCs are addressed in Section 4.1, |ocation-specific ARARs and TBCs in Section 4.2,
and action-specific ARARs and TBCs in Section 4.3

4.1 CHEM CAL- SPECI FI C ARARs AND TBCs

COCs for groundwater plunes are discussed in the followi ng subsections. The chemcal -specific
ARARs and TBCs for these COCs are presented based on whether they are ARARs or TBCs, the type of
contami nation, and applicable nedia. Table 4-1 lists the chenical -specific ARARs for drinking
wat er and groundwat er

4.1.1 Federal Chemcal-Specific ARARs and TBCs. Section 121 of CERCLA indicates that RAs shal
attain federal water quality guidance (WQG or AWX where they are rel evant and appropriate.
Nati onal Prinmary Drinking Water regul ation, 40 CFR Part 141, established MCLs and MCL goal s for
organi c and inorgani c constituents as ARARs.

4.1.2 State Chemical -Specific ARARs; and TBCs. The Porter-Col ogne Water Quality Control Act is
one of the statutory bases for renediation of contam nants that threaten water quality in
California. It establishes the authority of the SWRCB and the Central Valley Regional Water
Quality Control Board (CVRWXB) to protect the quality of surface water and groundwater in

Cal i fornia.

SWRCB Resol uti on 68-16 has been identified as an applicable requirenent for the protection of
surface water and groundwater of the state. The AF and the state do not agree on the ful
applicability of all the substantive requirenents contained within the resolution and the inpact
on the remedial activities needed to clean up Castle AFB. The AF disagrees with the state's
contention that the narrative | anguage establishes chem cal -specific ARARs for both soil and
groundwat er, and that di scharges subject to the resolution include post-1968 mgration of in
situ contam nation fromthe vadose zone to groundwater. The AF believes that only active

di scharges directly to surface water or groundwater of the state are subject to the provisions
of SWRCB Resol ution 68-16. However, the renedies selected are intended to control further
mgration and, therefore, conply with Resolution 68-16 as interpreted by the RAQXB.

Portions of the CVRWXCB Basin Plan [ CVRAMXCB, 1995] for Sacranmento-San Joaquin Basin which are
listed in Table 4-2 contain narrative water quality objectives which were used to arrive at
chem cal -specific requirenents that pertain to the Castle AFB area. The Basin Plan [ CVRWXB
1995] designates the beneficial uses of the groundwater in the Castle AFB area as donestic,

muni cipal, irrigation, stock water, process, and service supply waters. Based on these uses,
the nethodol ogy for arriving at the numeric standards necessary to attain the narrative taste
and odor objective (an ARAR) is a TBC requirenent. In addition to the TBCs, the Basin Pl an
establ i shes the followi ng qualitative chem cal -specific ARARs based on the designated use(s) of
the groundwater: the donestic or municipal water supply shall not contain concentrations of
chemcals in excess of state required MCLs; and the agricultural water supply shall not contain
concentrations of constituents that adversely affect its beneficial use

4.2 LOCATI ON- SPECI FI C ARARs AND TBCs

Locati on-specific ARARs and TBCs are requirenments that place restrictions on the concentration
of a COC or the conduct of activities because of the presence of unique site features such as
surface waters and wetlands. The location of the groundwater site for RA was anal yzed for
unique site features to identify |ocation-specific ARARs. The unique site features considered
wer e:



. surface water;

. fl oodpl ai n and wet| ands;

. habitats of rare, threatened, endangered, and special status species;
. eart hquake faults

. historically or culturally significant properties

. wi | der ness ar eas;

. wild and scenic rivers, and coastal zones

At Castle AFB, 100-year floodplains occur on Canal Creek; the floodplains overlap the

sout heastern and sout hernnobst portions of the base. Vernal pools, which nmay contain an
endanger ed species, have been identified at Castle AFB. Currently there has been docunentation
t hat endangered species exist in these pools and investigations are ongoing. No other unique
site features were identified

4.2.1 Federal Location-Specific ARARs. The Endangered Species Act and inpl enenting regul ati ons
at 50 CFR 17, 222, 226, 227, and 402 apply to some of the RAs at Castle AFB if they inpact
endangered wildlife. These inpacts may be identified by a final biological assessnent finding
that the vernal pools on Castle AFB contain an endangered species. No vernal pools have been
identified in the vicinity of any of the groundwater sites for which RAis selected in this ROD
The direct cleanup activities are not expected to inpact any endangered speci es; however,

associ ated cleanup activities (i.e., construction of pipelines for groundwater injection) may
inpact habitat or critical resources. Al activities nust ensure that regulatory requirenents
are followed and i npacts avoided or nmitigated

4.2.2 State Location-Specific ARARs. The Fish and Gane Code Section 1600 requires that any
work within the 100-year floodplain (consisting of, but not limted to, diversion or obstruction
of the natural flow or changes in the channel, bed, or bank of any river, streamor |ake) will
involve mtigation nmeasures to avoid or mnimze inmpacts on natural resources. Certain

provi sions of the Fish and Gane Code Section 1600 woul d be rel evant and appropriate for this
groundwater RA site if the site or any of the associated cleanup activities (i.e., construction
of pipelines for groundwater injection) is actually located in the 100-year floodplain

4.3 ACTI ON- SPECI FI C ARARs AND TBCs

Action-specific ARARs are technol ogy or activity-based requirenents or limtations on actions
taken with respect to the hazardous waste. The follow ng sections describe the state and
federal action-specific ARARs and TBCs. All ARARs are listed in Table 4-2 with each substantive
requirenent identified as applicable, relevant and appropriate, or TBC. Several of the
requirenents are narked with a footnote giving clarification to either their ARAR status or the
legal interpretation of why they are considered ARARs for a particular site or RA. The TBCs are
di scussed in Section 4.3.2.3. Sections 4.3.1 and 4.3.2 include descriptions of the sources of
the action-specific ARAR regul ations and the authorization the state regul atory agenci es have to
enforce these requirenents. |In addition, the AF position on substantive requirenents of ARARs
and how they apply to the selected RAs are descri bed.

4.3.1 Federal ARARs. The followi ng federal action-specific ARARs have been identified. The
federal action-specific ARARs are listed in Table 4-2, and a brief description of the sources of
action-specific ARARs are provided in this section

The Federal Safe Drinking Water Act regulates the injection of waste into injection wells.
These wells are identified by unique characteristics such as depth, |ocation of drinking water
source, and nmaterial injected. The Underground Injection Control Program (40 CFR 144) is the
regulation listing the requirenents for the operation and use of injection wells.



4-3.2 State ARARs and TBCs. The state action-specific ARARs and TBCs are listed in Table 4-2,
and are discussed in the follow ng sections. Included are brief descriptions of the source of
the ARARs and identification of the regulations derived under the source. Also presented is the
AF position on substantive requirenents of these ARARs and how they apply to the sel ected

remedi al actions.

4.3.2.1 State Air ARARs. The California dean Air Act, under the Federal dean Air Act and
1990 Anmendnents, authorizes the State of California to develop a State Inplenentation Plan (SIP)
to enforce clean air regulations and laws. The SIP, devel oped through state |egislation,
divided the state into local air control districts and allowed each district to enforce the
requirenents of the Federal and State Cean Air Acts. Castle AFB is located in the San Joaquin
Valley Unified Air Pollution Control District (SIVUAPCD); state air regulations are the nost
stringent ARARs. The applicable regulations are: Rule 2201 Sec. 4.1 - Best Avail able Control
Technol ogy; Rule 2201, Sec. 4.2 - Ofsets for Stationary Sources; Rule 4101 - Visible Em ssions;
Rul e 4102 - Air Contami nant Discharge; Rule 8010 - Fugitive Dust; Rule 4201 - Particul ate
Matter; and Rule 4202 - Dust and Condensed Funes. Table 4-2 contains the applicable or rel evant
and appropriate sections of these regulations identifying the ARARS' status and a bri ef
description of the substantive requirements and applicability to either the site, RA or

technol ogy used to clean up the site and contam nated materi al .

4.3.2.2 State Goundwater ARARs. The Federal O ean Water Act regul ates discharge to surface
waters and groundwater. Under this statute is the 40 CFR 122 - EPA Adnministrative Permt
Program NPDES regul ation for stormwater and other discharges to surface waters. This program
has been del egated to the state and is a state ARAR

The CVRWQCB has issued a stormmvater NPDES pernmit for Castle AFB. |t controls stormater
requirenents for this ROD.

The Porter-Col ogne Water Quality Control Act establishes the authority of the SWRCB and the
CVRWXB to protect the quality of surface water and groundwater. The California Water Code
sections used as a source for action-specific ARARs and TBCs are presented in Table 4-2 al ong
with the associated regulatory citations. Under the Porter-Col ogne Act, the follow ng

regul ations or resolutions regulating and protecting the waters of the state are consi dered
either applicable or relevant and appropriate (as indicated in Table 4-2) and are therefore
ARARs: Portions of the Central Valley Region (CVR) Basin Plan which establishes nunerical and
narrative water quality objectives to ensure the reasonable protection of beneficial uses of
wat er; SWRCR Resol ution 68-16, SWRCB Resol ution 88-63; and Section |I11G of SWRCB Resol ution
92-49. Table 4-2 contains the applicable or relevant and appropriate sections of these

regul ations identifying the ARAR status and a brief description of the substantive requirenents
and applicability to either the site, RA, or technology used to clean up the site and

contam nated nateri al .

SWRCB Resol uti on 68-16 has been identified as an applicable requirenent for the protection of
surface waters and groundwater of the state. The AF and the state do not agree on the full
substantive requirements of this resolution and the inpacts on the RA activities needed to clean
up Castle AFB. The AF disagrees with the state's contention that the narrative | anguage

establ i shes chenical -specific ARARs for both soils and groundwater, and that di scharges subject
to the resolution include post-1968 migration of in situ contamnation fromthe vadose zone to
groundwater. The AF believes that discharges enconpass only renedial activities that actively
di scharge to surface water and groundwater of the state. However, the renedi es selected are
intended to control further migration and, therefore, conply with Resolution 68-16 as

interpreted by the RANXB.



SWRCB Resol ution 68-16, the water anti-degradation policy, is a state ARAR for the establishnent
of nunerical limts for the reinjection of treated groundwater into clean areas (i.e., high
quality waters) of the aquifer, (i.e., outside of the contam nated plune). The nunerical limts
establ i shed on a nonthly nedian and on a daily maxi mum basis to neet the requirenments of SWRCB
Resol ution 68-16 are set forth in Table 4-3. Wth respect to the injection of treated
groundwat er wi thin the contam nated plune, treatnent shall be such that the concentration |eve
of the contaminant in the injection groundwater nust not exceed the concentration in the
groundwat er at the point of injection nmeasured on a nonthly nedian basis, and al so not exceed
the federal and state ARARs. Wth respect to injection of treated groundwater outside the
contam nated plune, the effluent is required to attain a discharge |level for each constituent
neasured on a nonthly nedi an basis, with the naxi mum enforceabl e di scharge standard not to
exceed the federal or state ARARs. To neet the requirenent that the selected renedy be
protective of hunman health and the environnent, the AF shall nmintain hydraulic control of the
pl ume while extracti ng contam nated groundwater and reinjecting treated groundwater into the
contam nant plune or the clean portion of the aquifer

SWRCB Resol uti on 92-49 establishes policies and procedures for the Regi onal Water Boards

oversi ght of investigations and cleanup activities resulting fromdi scharges which affect or
threaten water, including groundwater, quality. In July 1994, the State Water Board duly
promul gat ed Resol ution 92-49 in accordance with the state's adninistrative |aw requirenents to
cure defects pertaining to the initial pronmulgation of the resolution in 1992. For purposes of
Castl e AFB groundwat er contam nation, the regional board is directed by Resolution 92-49 to
apply Section 2550.4 of Title 23, California Code of Regulations, Dv. 3. Chapter 15, Section
2550.4(e) which requires that any alternate concentration | evel worse than background water

qual ity must be the | owest concentration |evel the discharger can denonstrate is technol ogically
and econoni cal | y achi evabl e, but under no circunstances can the alternate concentration |evel be
wor se than naxi mum concentrations all owabl e under other statutes or regul ations.

In Septenber 1995, the Departnent of Defense (DOD) forwarded a DOD | egal position asserting that
no portion of Resolution 92-49 was an ARAR because the sane cl eanup standard of Section 2550.4
incorporated into the resolution was found in Section 66264.94 of Title 22, CCR, Div. 4.5
Chapter 13. Since Section 66264.94 is part of the state's Resource Conservation and Recovery
Act (RCRA) Subtitle C programas authorized by EPA, Section 66264.94 was a federal ARAR  Since
the cl eanup standard incorporated into Resolution 92-49, Section II1G was not nore stringent
than the federal ARAR the federal ARAR is controlling

The state disagrees with this position, but has determ ned that the substantive requirenments of
Resol ution 92-49 are being net by the RAs.

In addition, the Air Force has agreed to inplenent the follow ng requirenents

1. [fr. P.5 - Reuse]
2: [fr. P.5 - Policy for investigation]
3: [fr. P.8 - Conpilation of WQ goal s)

Wiile EPA and the Air Force do not agree that these requirenents rise to the definition of
"applicable or relevant and appropriate requirenments," the Air Force has neverthel ess agreed to
i npl enent these requirenents. The SWRCB' s |legal position is that the first two requirenents
listed above are appficable ARARs since they were pronul gated and establishes criteria and
limtations that are nore stringent than Federal requirenments. The RWMXB reserves its |ega
position but the parties agree that the substantive requirenments will be conmplied with in

i npl enenting this ROD.



4.3.2.3 Qher State Regulations. The State Fish and Gane Code regul ates to protect aquatic
life living in the waters of the state. Al remedial activities that have the potential of
causing a discharge to any stream |ake, or other body of water nust conply with the

requi renents of the code

A sanpling and nonitoring plan will be prepared in accordance with the ARARs in Table 4-2
Particular attention should be paid to the requirenments listed in Table 4-2 under 40 CFR 122.
The followi ng requirenents are al so TBC

California Well Standards (California Departnent of Water Resources [DWR], Bulletin 74-90, June
1991) and Sacranmento County Code, Title 6, Chapter 6.28 - The California Water Code (Chapters
1152, 1373, and 13801) requires the DAR to establish standards for the construction, operation
and abandonnment of water wells, nonitoring wells, and cathodic protection wells. Any San
Joaqui n County-devel oped well construction regul ations based on authority granted to the county
t hrough enforcenment of the state standards shoul d be considered as TBCs for construction of
groundwater wells (injection, extraction, and nonitoring).

In addition to these well standards, the guidelines provided by the California Base d osure
Envi ronnental Committee (March 1994) in "Long- Term G oundwat er NMonitoring Quidance" are TBCs
for:

. est abl i shi ng background groundwater quality;

. frequency of water |evel neasurenents;

. suite of constituents in the nonitoring program
. sanpl i ng frequency; and

. i nspection and wel |l naintenance.

Several of the California regulations require certification by a professional geol ogist or

engi neer, registered or certified by the State of California. These portions of the regul ations
are consi dered procedural rather than substantive requirements. However, to the degree that
federal contractors perform and/ or supervise the engi neering and geotechnical work, they wll be
certified professionals or under the supervision of certified professionals as appropriate.



RESPONSI VENESS SUMVARY
FOR THE PRCPCSED PLAN ON THE
COVPREHENS| VE BASEW DE- - PART 1 ( GROUNDWATER)
CASTLE Al R FORCE BASE (AFB), CALI FORNI A
JANUARY 31, 1997
A OVERVI EW

At the tine of the public comment period, the Air Force had al ready sel ected preferred
alternatives for groundwater plunmes at Castle Airport (fornmerly Castle AFB), California. The
Air Force recommended cl eanup alternatives for the Main Base and East Base pl unes, and potenti al
presunptive renedies for the East Base and Castle Vista plunes.

The Air Force's recommended alternative for the Main Base Plune specified in the Record of

Deci sion (ROD) for the Conprehensive Basew de--PART 1 (CB--Part 1) involved punping and treating
groundwater with two systens, one ongoing (operable unit 1 [QJ)1]) and one planned (QUJ2). As
part of the preferred alternatives, a phased approach was chosen as a cl ean up program for
groundwater at Castle Airport. The phased approach consists of three sequential phases of
punp-and-treat groundwater renediation. The three phases were established in order to allow for
the collection and use of information fromtechnical effectiveness studies of Q)1 and QU2
systens, as well as other studies (e.g., long-termnonitoring). The phases are expl ai ned bel ow

Phase 1: The first phase will take advantage of existing QU 1 treatnent capacity, to
expand the treatnent of groundwater in the QU 1 area to renpbve TCE and control mgration
of TCE "hot spots" in the shall ow groundwater zone of QU 1. This will be acconplished by
expanding the QU 1 extraction systemthrough installation of new extraction wells in the
shal | ow groundwat er zone. Granul ar Activated Carbon (GAC) and/or air stripping groundwater
treatnent systens will be utilized to achieve treated water release levels stipulated in
this ROD. Design of the QU 1 expansion will be included in the ongoing effort known as
the Revised Basis of Design Report. |In addition, the QU 2 groundwater extraction network
that is planned will be conpl eted and operations initiated.

Phase 2: Phase 2 will enhance the QU 1 extraction network to a nultiple groundwater zone
remedi ation systemw th the addition of extraction wells and the utilization of GAC or air
stripper treatnent systens to achieve effluent release levels. A water reuse study wll
be conducted to determ ne the nost appropriate conbi nation of reinjection, canal

di scharge, and water reuse to be utilized for the disposal of treated groundwater. Punp
tests will be conducted to obtain necessary hydrol ogic informati on on groundwater zone
properties.

Phase 3: Data collected fromthe first two phases will be evaluated and a Phase 3

Techni cal Evaluation and Design Study will be prepared to determ ne what additional wells
wi Il be needed to achieve the overall cleanup objectives. By the onset of Phase 3, both
Phase 1 and 2 punp and treat systems will have been installed, data gap wells and the
Long-term Groundwat er Sanpling Programnetwork will be in place, punp tests will have been
eval uated, and the flow and transport nodels will have been updated. That information
will facilitate better predictions of the hydraulic control of the groundwater zones and
plume renediation tine periods, and will provide the basis for design decisions regarding
Phase 3 expansi on of the groundwater renedi ati on system



The recomrended cl eanup action for the East Base Plune invol ves the sealing and abandonnent of
wells to prevent further cross contam nation of groundwater zones. Mnitoring will also be
acconpl i shed to devel op a nore conplete definition of the plune and to determ ne the need for
active renmedi ation. Evaluation of the data collected during nonitoring will be summarized as
part of the Technical Evaluation and Design Report, which will be devel oped during Phase 2 of
CB-- PART 1 Renedi al Design/Renedial Action. |If this evaluation indicates further active

remedi ation is required, punp-and-treat technol ogy woul d be avail abl e as the presunptive renedy
and this additional action will be integrated into Phase 3.

Detail ed anal ysis was not conducted for the Castle Vista Plume; however, it is recognized that
addi tional data collection is underway to better characterize this area. In the event

addi tional data collected during nonitoring events indicates the need for active groundwater

cl eanup, the punp-and-treat approach woul d be avail able as the presunptive renedy. Evaluation
and i nplementation of this additional action will be integrated as appropriate into Phase 3 of
the CB--PART 1 Renedi al Design/Renedi al Action

Judging fromthe coments received during the public comrent period, the community surroundi ng
Castle Airport supports the punp-and-treat systemrecommended for the Main Base Plune. However
the community prefers nore proactive cleanup actions for the East Base and Castle Vista plunes
(such as punp-and-treat) than indicated in the draft ROD for CB--PART 1 as the selected
renedi es/ actions for these plunes.

These sections foll ow

. Background on Community | nvol venent
. Summary of Comments Received During the Public Comment Period and Air Force Responses
. Renai ni ng Concer ns
. Attachnment A: Community Relations Activities at Castle A rport
B. BACKGROUND ON COVMUNI TY | NVOLVEMENT

Community interest in groundwater at Castle Airport dates to February 1978, when the base
commander notified workers and residents at Castle Air Force Base that trichloroethyl ene (TCE)
was above the 5 parts per billion state action level, and required the boiling and use of

bottl ed water at the base hospital and all food-serving establishments. In late February, the
state Regional Water Quality Control Board fornmally ordered Castle Air Force Base to clean the
TCE out of the base water and nei ghboring property. On-going comunity concern, generated by
the cl ean-up order, dissipated when work was conpl eted on a new TCE-free well in February 1985

In Novenber 1985, residents imediately affected by groundwater contam nati on expressed concern
about its effect on their health and property when TCE contam nation above the 5 parts per
billion action limt was found in two of the three off-base wells at Castle Mbile Honme Park.
In response to this discovery, the base began supplying bottled water to park residents unti
activated carbon filtration systens could be installed. Residents were connected to Gty of
Atwater water supply in March 1989

By 1990, Gty of Atwater residents denonstrated little interest in the groundwater problem

Part of this was attributed to | ack of know edge about the restoration program although a
strong community rel ations programhad been in place addressing specific contam nation probl ens
experienced at Castle Air Force Base. Additionally, Gty of Atwater residents were served by a
nmuni ci pal water source, which was unaffected by the contam nation and cl osely supervi sed by the
state and | ocal governnents.



Communi ty concerns and invol venrent have renmined strong to date. The nmjor concerns expressed
during the renedial planning activities by property owners, interested groups, and |oca
officials involve: the possible health effects fromcontam nation at the site; the anmpbunt of
fundi ng needed for cleanup; and the Air Force's commtnent to Castle's renedi ation which could
take 16 to 20 years. These concerns and how the Air Force addressed them are descri bed bel ow

1) What are the health effects and risks associated with drinking, cooking, and bathing in
water contamnated with TCE in various concentrations?

Air Force response: TCE is a chemcal of concern identified by EPA in the early 1980s, thus
drinking water standards have been set at 5 micro grans per liter and drinking water has been
kept below this level. Were TCE has reached or exceeded this level in private wells in the
area, the Air Force has installed and nai ntained individual filter systens or provided an
alternate drinking water source

2) Coul d fundi ng be cut off before the base has been cl eaned up?

Air Force response: Funds for cleanup are programmed and will be included in the annual funding
request to congress. W do not attenpt to predict what congress will do nor obligate themin
any way; but history has shown that proper progranm ng gets adequate results.

3) WIIl the Air Force continue cleanup after they | eave the base in 1995?

Air Force response: Yes, the Air Force has forned the Air Force Base Conversion Agency (AFBCA)
to do just that. W are part of that agency and plan to remain until the job is done

4) WII the plunme on base nove and destroy ny crops?
Air Force response: W have no evidence of TCE affecting crops in any way.
5) Wiy does the cleanup take so | ong?

Air Force response; Three reasons: (1) Thorough studies are required to identify the tota
nature and extent, and potential inpact(s) contam nants fromthe base may have on human health
or the environnent (2) Cean up tinefranes are at the nercy of nother nature. It took the Air
Force alnost fifty years to effectuate the soil and groundwater problens that exist today. It
may take that long for nother nature to give it back. Goundwater clean ups are generally slow
(3) The Air Force wants to thoroughly coordinate action(s) so problens are not created for

ot hers and reuse/ econom c redevel opnent can occur as soon as possible

6) How wi Il TCE in the groundwater affect the Gty of Merced?

Air Force response: Data indicates TCE from Castle AFB does not have the potential to affect
Merced directly.

Recently, the Restoration Advisory Board (RAB) has been particularly vocal in expressing the
concerns of the community to the United States Environnental Protection Agency (EPA), Regi ona
Water Quality Control Board, Department of Toxic Substances Control, and Air Force (Base
Conversion Agency). They have been successful in changing the ROD to include primary and
secondary renedi al options for the East Base and Castle Vista plunes. The choice of options
wi Il be contingent upon eval uated data received during nonitoring of the plunes. The Air Force
has been active in dissem nating infornmation concerning the groundwater contam nation at Castle
Airport to the surrounding coomunity. A chronological list of comunity relations activities
concerning groundwater at Castle Airport that has been conducted by the Air Force is presented



in Attachment A
C. SUMVARY OF COMMVENTS RECEI VED DURI NG THE PUBLI C COMVENT PERI OD AND Al R FORCE RESPONSE

The public comment period on the draft Feasibility Study and proposed plan for CB-PART 1 was
hel d from June 25, 1996, to August 25, 1996. Comments received during this tine are sumari zed
bel ow and are categorized by renedial alternative preferences, technical coments, human health
concerns, and public participation process. Mst coments were received during the public
neeting, where the only local citizens in attendance were RAB nenbers. Qher coments were
received in witing fromMerced County, D vision of Environnmental Health, California Centra
Regi onal Water Quality Control Board, and Departnent of Toxic Substances Control

Rermedi al Alternative Preferences and G her Technical Coments

(1) A RAB nenber questioned the identity of the contam nants in the East Base Plune. The
nmenber al so expressed concern that the contami nants nmay not be affected or corrected by
the East Base Plune preferred alternative presented in the proposed plan.

Air Force Response: As stated in the Proposed Plan for CB--PART 1 (page 7, Table 1) the
principal contaminant identified for the East Base Plune is trichloroethylene (TCE) and it is
only found in the shall ow groundwater zone. Wen conpared to the Main Base Plune, which
contains 98 percent (by weight) of the TCE contamination at Castle Airport, the East Base Pl une
only contains 1.8 percent (by weight) of TCE contam nation, the East Base Plune is mnor both in
concentration and distribution. However, wells in and downgradient fromthe East Base Pl une
will continue to be nonitored on a quarterly basis to ensure that contam nati on does not
increase to levels of concern for hunan health and the environnent. Wen and if the data
indicates that the contami nation has increased substantially, a presunptive renmedy (i.e.,
punp-and-treat groundwater) exists as a secondary option for the East Base Plune. Data is
continually being collected, analyzed, and evaluated for all the plunes at Castle Airport.

(2) A RAB nenber is concerned that the balancing criteria (e.g., long-termeffectiveness)
indicates that the selected alternative in the proposed plan for the East Base Pl une nmay
not solve all the problens associated with the contami nation. Mre specifically, the
proposed plan states that Alternative 2, Wll Destruction and Mnitoring (proposed renmedy
for East Base Plune), may not conply with all the groundwater protection standards and
does not reduce the extent of groundwater contami nation, but will stop the potentia
nmovenent of additional contam nation

Air Force Response: Long-termeffectiveness of the selected renedy does not apply because the
preferred alternative will not physically renove the contam nation. Since data indicates a
smal | percentage of contam nation (1.8 percent) when conpared to the Main Base Plunme (98
percent), it is assuned that natural processes (i.e., natural attenuation) will reduce the
contam nants over tinme. The preferred alternative will reduce the potential of introducing
addi tional contami nation into deeper, uncontam nated groundwater zones

(3) A RAB nenber questioned if the EPA agrees that the ROD contains contingency | anguage that
provide for two possible options (a prinmary and secondary option) for the East Base Pl une.

Air Force Response: At the public neeting for CB-Part 1, an EPA representative agreed that the
ROD shoul d specify two renedial alternative options for the East Base Plune. Contingency

| anguage will be ftted in the ROD for a prinmary renedial option (well destruction and
nmonitoring), and a secondary renedial option (punp-and-treat) for the East Base Plune. The Air
Force will continue to collect, analyze, and evaluate data fromnmonitoring wells at the East
Base Plune. Evaluation of the data collected during nmonitoring will be summarized as part of



the Technical Evaluation and Design Report. |f data indicates sonething nore than nonitoring is
required, the comunity will be consulted for installation of a punp-and-treat system However
if data indicates that the plune is stable or decreasing in aerial extent, nonitoring wll

conti nue.

(4) A RAB nenber is concerned about the two potential options chosen for the East Base Pl une.
The nenber stated that it would be "nore confortable"” if Aternative 4, punp-and-treat,
was chosen as the prinmary option instead of Alternative 2, Wl Il Destruction and
Moni toring. The nenber continued that if data gaps warrant, the Air Force could downgrade
to the |l ess conservative option (Alternative 2), instead of upgrading to the nore
conservative option (Aternative 4).

Air Force Response: The Regional Water Quality Control Board, California EPA and Departnent of
Toxi ¢ Substances Control entered discussions with this proposition; but the Air Force was able
to convince these regul atory agencies that their charter is to protect you (i.e., the comunity)
in these matters and because the plune is mnor in both concentration and distribution and that
active renedi ation coul d provi de pat hways for deeper contam nation; therefore maxi num protection
is attained with Alternative 2 using Alternative 4 as a backup

(5) A RAB nenber questioned if federal, state, and | ocal agencies approved of the proposed
plan's selected remedy for the East Base Plune (Alternative 2)

Air Force Response: The agencies are in agreenent with the Air Force on the preferred
alternative selected for the Main Base Plune. However, a professional difference exists between
the Air Force and the agencies on the East Base and Castle Vista plunmes. There are two
contingent options (prinmary and secondary) available for each of these plunmes: well destruction
and nonitoring, and punp-and-treat as a presunptive renedy for the East Base Pl une; and No
Further Action and punp-and-treat as a presunptive renmedy for the Castle Vista Plume. The
agencies prefer the punp-and-treat alternative as the primary renedy for the plumes and the Air
Force prefers the well destruction and nonitoring and No Further Action as the prinary renedies
for the East Base and Castle Vista plunes, respectively. However, both the Air Force and the
agenci es agree that further evaluation of the data currently being collected at both plunmes nmay
indicate inplenentati on of other than the preferred option at either plune.

(6) The Merced County Departnent of Public Health recommends surface recharge basins for the
Merced Irrigation District (MD) as an additional discharge option other than reinjection
wells and existing irrigation canal

Air Force Response: The Air Force will address the possibility of surface recharge basins as a
di sposal option in a Water Reuse Plan to be prepared in |ate 1996

(7) The Regi onal Water Control Board and Departnent of Toxi ¢ Substances Control recomrended
that the report described in Phase 3 of the preferred alternative for the Main Base Pl une
be entitled Technical Evaluation and Design Report. The EPA stated that the purpose of
Phase 3 is not to conduct an econom c study but to evaluate the data fromthe previous two
phases and incorporate that evaluation into the report.

Air Force Response: The Air Force agrees that the docunent to be prepared on Phase 3 for the
Mai n Base Pl une should be entitled "Technical Eval uation and Design Report." The docunment will
establish the baseline and format of the five year review reports as well as sumarize the data
evaluated in the first two phases.



(8) The Regi onal Water Control Board and Departnment of Toxi c Substances Control disagree with
the preferred alternative of No Further Action with a presunptive renmedy in the event that
it is necessary. The action acceptable to the state for the Castle Vista Plune is the
presunptive renedy consisting of punp, treat, and data collection unless or until it is
denmonstrated that the plune is small. In addition, the agencies state that the existing
technol ogy [ No Further Action] is not cost effective nor is it believed to offer
accel eration of clean up beyond that which will occur by natural attenuation

Air Force Response: The Air Force agrees that reeval uation of existing data and the collection
of additional data is in order prior to a final decision. The Air Force is collecting
additional information in an attenpt to characterize the nature and extent of the groundwater
contami nation in the area of Castle Vista housing

(9) A RAB nenber questioned the acceptable | evel of contam nation and how migration of the
plurme is determ ned? Furthernore, the RAB nenber questioned, "WII the plune mgrate and
gradually dilute itself to the point where it is not a problent?

Air Force Response: Currently the Maxi num Contam nant Level (MCL) for TCE is 5 mcrograns per
liter or parts per mllion. This |evel has been established by regulatory authority. The
mgration of a plume is determned by placing nonitoring wells in strategic |ocations on and
downgradi ent with respect to the plune. After analyzing and eval uati ng groundwat er sanpling
data received fromthe wells, conputer nodels are used to determine if, how fast, and which
direction groundwater is mgrating (noving). The mgration and dilution of the plune as well as
natural attenuation (various natural forces are effective in elimnating contam nation) are
evaluated. |In addition, the data fromsanples taken during nonitoring events is evaluated. |If
information indicates that the plune is stable and the nass is snall, the Air Force will
continue nmonitoring. Monitoring will continue unless the data indicate the plunme is increasing
in concentration and/or aerial extent at which point the presunptive renedy will be inplenmented

(10) A RAB nenber questioned, after installing a well on adjacent property, if punping fromthe
wel | woul d have adverse effects on the plune.

Air Force Response: The affect of punping froma potential new well on a contam nant plume
woul d be part of the evaluation stated in the Air Force response to question 16. Technically,
punping fromwells creates a cone of depression where groundwater flows towards the well. The
shape of the depression depends on many factors including soils, amount of punpage (e.g.

gall ons per mnute), groundwater flow rate and direction, type of aquifer (i.e., conflned), and
hydr ogeol ogi ¢ boundaries, including the edge of an aquifer and a source of recharge (i.e.
streamor |ake). Punping on a new well could inmpact the existing plune based on specific
conditions of the new well and the plune.

(12) A RAB nenber is concerned with the conputer nodel/plan that set up extraction wells
locations for O 1 system In addition, the nenber is disappointed with the well
procurenent systemthat has occurred for the last two years.

Air Force Response: The Air Force would refer to question 9 because nodeling (nathematica
simulation) is nore an art than a science. Again, experts check experts and the Air Force uses
the nodel to hel p make deci si ons.

(12) A RAB nenber questioned if any data fromMD on strata and water flow was used when
choosing well locations for the QU2 system

Air Force Response: The experts and the checking experts used data fromevery source. The fear
of every review panel is that local information will appear to detract fromtheir expert



reputation; therefore, great care to gloss the last bit of data is exercised. This is a
contributing factor to the tinme it takes to do a thorough eval uation of underground remedi ation
efforts.

(13) A RAB nenber questioned the tineline for drilling additional wells for the East Base
Pl une.

Air Force Response: The Air Force has no fornmal tineline for this effort.

(14) A RAB nenber questioned if data gaps fromwells on the East Base and Castle Vista plunes
will be conpleted within the 30-day public coment extension (ending August 25, 1996).
Furthernore, the RAB nmenber wanted to know what the tineline was on finishing the data
gaps.

Air Force Response: The tineline for the data was within the 30 day period and the secondary
option was identified as preferred for the Castle Vista Pl une.

(15) A RAB nenber is concerned that the Installation Restoration Program process (i.e.,
conpleting the ROD) is continuing with inconplete information/data.

Air Force Response: Since information/data is continually being collected, it is the Air
Force's proactive decision to begin cleanup of the plunes where data currently indicates a
contami nation exists above regulatory limts. Data is collected, analyzed, and eval uated
quarterly. The evaluated data in conjunction with the contingency of prinmary and secondary
options, stated in the ROD for the East Base and Castle Vista plumes, will ensure that
groundwat er contam nation is addressed w thout an undue expense to the Air Force and indirectly
tax payers.

Cont ami nants | npact on Human Heal th Concerns

(16) A RAB nenber questioned the inpact of groundwater contam nation on a potential irrigation
well to be installed on adjacent |and.

Air Force Response: Any individual installing a well in Merced County nust obtain a permt from
the county. Subsequently, the Air Force in conjunction with the county or MD will evaluate the
potential inpact of the well on the plune. Then the Air Force, the county, and the | andowner
woul d deternmine if the location of well, the rate of punpage, and the depth of the well is
accept abl e.

(17) The above response pronpted a RAB nenber to question if the Air Force has an agreenent
with the Public Health Departnent to evaluate the adjoi ning property owners when they
apply for permts to drill.

Air Force Response: The Merced County Public Health Departnent is aware of Castle Airport's
contami nation problem The Merced County Public Health Departnent would seek the Air Force's
assi stance in naking sure that the well would not be affected by any plunes at Castle Airport.

(18) A RAB nenber is concerned about plunes that are nmigrating into other areas, such as the
Castle Vista Plune. The nenber is also concerned that there has been additional findings
of contanminants in that area.

Air Force Response: The Air Force is also concerned and thus data is being collected. (The
data has indicated the need for a punp and treat systemfor this plune.)



(19) The Departrment of Public Health commented that the TCE problemin the private wells
|l ocated at 4460 and 4472 Buckeye Lane are not addressed in the proposed plan for CB--Part
1.

Air Force Response: These wells are outside our nornmal nonitoring zone. These wells were
sanpl ed at the request of the RAB along with several others. TCE concentrations well bel ow
drinking water standards were encountered at these two wells; but no action is required at this
tinme. Monitoring through the long term groundwater sanpling programwill continue and if
changes occur the county will notify the property owners.

Public Participation Process

(20) A RAB nenber is concerned that the M D had not been contacted after a suggestion by a
nmenber, at a previous RAB neeting, was nade to coordinate with the MD. The nmenber was assured
by the Air Force that M D was involved in the cleanup process at Castle Airport. In addition,
the RAB nenber stated that water is not punped froman underground pond, but fromstrata. The
RAB nenber continued, "M D has extensive information on water strata in the whole area; in fact,
there's a conprehensi ve program goi ng on between the City of Merced, Atwater, and Livingston to
insure that there will be water in this area into the future."

Air Force Response: Air Force personnel have coordinated and worked with M D engi neering staff
over the years. The Air Force and M D have existing agreenents in regards to nonitoring wells
along M D easenents and rights of way etc. Base personnel did contact the M D when the
Hydrotech neno for the Qperable Meno 2 was prepared. The nenp docunents the conversation with
M D. The-point of-contact at MD for the Hydrotech neno was M. Eric Abranson. MD and Air
Force coordinati on was extensive during the initial conprehensive surroundi ng punping well
survey conducted in 1989. M D engineering staff have coordinated with the Air Force regarding
t he conprehensive planning effort underway. Air Force will continue coordinating with MD as
appropri ate.

(21) A RAB nenber questioned community participation with respect to determ ning what type of
programor alternative is going to be used to mtigate problens that exist at Castle
Airport. The nenber additionally stated, "Just as we address the questions today and that
they will be given back to us by letter, or whatever, we have no assurances that these
concerns are going to be used in altering any decisions that you nake." The nmenber is
concerned that if the plan is "solidified" and the comunity does not nake an inpact, it
will be nore and nmore difficult to nake an inpact in the future.

Air Force Response: The comunity is continually kept informed of the Installation Restoration
Program occurring at Castle Airport. Mijor comunity relations activities include the
distribution of fact sheets and news letters, tours of the sites at Castle Airport, and

communi cation during RAB neetings. The comunity's concerns are requested, eval uated,

consi dered, and recorded in this Responsiveness Summary. However, when determ ning the sel ected
remedy for a site, the coommunity is just one of the participants in the decision naking process;
other participants include local entities, state agencies, EPA, and Air Force. Further, with
differing opinions and solutions the Air Force nust select the solution it thinks best and
proceed in the interest of all participants.

(22) A RAB nenber questioned the |atest date the comunity could conment on the proposed pl an
for CB--PART 1 and could the community obtain an extension of the public coment period.

Air Force Response: The initial 30-day comment period ended on July 25, 1996. A comunity
nmenber can obtain a 30-day extension of the pubflc comment period by an oral statenent
requesting an extension.



(23) A RAB nenber expressed the intent of a public neeting is to have the comunity express
their concerns and to have those concerns nean sonething, and to have that elated into the
deci si on- maki ng process.

Air Force Response: Prior to signing the ROD, all conments and additional data received
subsequent to the preparation of the proposed plan will be evaluated and consi dered. Subsequent
to the evaluation of cooments and data, the ROD will be nornalized and signed by the EPA
California EPA, and Air Force Base Conversi on Agency. The signed final ROD will enable renedia
work to begin on the subject sites or operable units.

After the ROD is signed, new infornmati on may be generated during the Remedi al Desi gn/ Renedi a
Action process that could affect the renedy selected in the ROD. The Air Force will analyze the
new i nformation to determne if changes should be made to the selected renedy. Three types of
changes coul d occur: non-significant changes, significant changes, or fundanental changes. |If
non-signi fi cant changes are nmade, they will be recorded in the post-decision docunent file; if
significant changes are nade to a conponent of the renedy in the ROD, these changes will be
docunented in an Explanation of Significant Differences; and if fundanental changes are nade to
the overall renedy, these changes shoul d be docunmented in a ROD anendnent. Al changes will be
reviewed at regular RAB neetings as well as at Public Hearings when required.

(24) A RAB nenber asked why community acceptance was nunber nine of the evaluation criteria
presented in the proposed plan for CB--Part 1. 1In addition, the nenber asked why only the
first seven criteria where considered during the eval uation.

Air Force Response: The evaluation criteria are not in order of priority. The first seven
criteria are evaluated in the feasibility study, the phase of project progress we are now in.
The draft final is issued for state and community coment and as an integral and continual part
of the Installation Restoration Program process, fromthe assessnent Phase of the process
through the renedi al phase, these conments are addressed

(25) A RAB nenber stated that based on the community conterns on the East Base and Castle Vista
pl umes, the nmenber asked for a 30-day extension of the public comrent period. The nenber
continued that the extension would allow the RAB and the people in the coomunity to have
an opportunity to make inpacts that they feel necessary and to insure that the decision is
made in a way that will benefit the comunity

Air Force Response: The public comrent period started on June 25, 1996. During the comment

period, the Air Force held a public neeting on July 23, 1996, to receive any questions on the
Proposed Plan. The comment period initially allowed 30 days to coments but was extended to

allow an additional 30 days. Wth the extension, the comrent period ended on August 25, 1996
but if there are any coments toni ght (August 27, 1996) we wll accept them

D. REVAI NI NG CONCERNS

I ssues and concerns that the Air Force was unable to address during renedial planning activities
include the foll ow ng

(1) RAB nenbers had concerns regarding the landfills at Castle Airport.
(2) The Departrment of Public Health commented that the cleanup of |eaking underground storage

tanks sites, which are not in the TCE plune areas, are not addressed in the proposed pl an
for CB--Part 1.



(3) The Departrment of Public Health questioned if the recommendations of the Law ence
Livermore Report will be used in the cleanup of petrol eumcontam nated sites.

Air Force Response to above three concerns: These issues are not related to groundwater
at Castle Airport. The Air Force will hold a 30-day comrent period and public neeting on
the Source Control Qperable Unit (SCQU) after conpletion of the Renedia
Investigation/Feasibility Study for the SCOU to allow the public to voice their questions
and concerns regardi ng the sources of contam nation at Castle Airport.

(4) A RAB nenber is concerned that contamnation is |eaking into the ground and the Air Force
is putting soil and grass on top of it, and then is punping the water for the next 100
years. |In the neantine, the RAB nenber indicates, the contam nants are continually

| eaki ng into the groundwater.

Air Force Response: The mmjor sources of contamination at Castle Airport have renedi a
activities in operation or planned (i.e., bioventing, soil vapor extraction). Since this
comrent is nore relevant to the sources of contamnation (i.e., SCQU activities), it will be
fully responded to during the SCQU public conment period. This nmay be a perception, and as such
must be addressed. Water is being punped to treat groundwater that is already contam nated.
When contam nati on above standards reaches groundwater it nust be renoved before it affects
citizens. To protect the groundwater after it has been cleaned surface (soil) actions nust be
taken. These actions generally intercept the pathways contam nants take to get to the
groundwat er and provi de seals to the atnosphere so that soil gases can be extracted and treated
accel erating renediation. The Air Force is dedicated to taking these actions where needed and
not taking action where it is not needed. W are not perfect, stay with us, help us in our

deci sions and together we will acconplish cleanup at Castle in a beneficial nanner



ATTACHVENT A
TO THE
RESPONSI VENESS SUMVARY FOR
COVPREHENS| VE BASEW DE- - PART 1 ( GROUNDWATER)

COVMUNI TY RELATI ONS ACTI VI TI ES
AT CASTLE Al R FORCE BASE

Community relations activities conducted at Castle Airport regardi ng Conprehensi ve Basew de-
PART 1 (e.g., groundwater) activities have incl uded:

. The Air Force conducted interviews with community | eaders and interested residents of
the cities of Atwater and Merced, and Merced County (May 16, 1988).
. The Air Force devel oped an environnmental nailing list (1988). The mailing list is

updated on a nonthly basis.
. The Air Force prepared a Community Relations Plan (1990).

. The Air Force established an Informati on Repository at the Merced County Library
(1990) .
. The Air Force conducted interviews with local comunity officials, residents, and

busi ness peopl e (August/ Sept enber, 1994).

. The Air Force revised the Community Rel ations Plan (1994).

. The Air Force devel oped the Restoration Advisory Board (April 22, 1994). Meetings
are held every other month to informthe |ocal community of Castle Airport's cleanup
and reuse efforts.

. The Air Force conducted interviews with [ocal property owners, a Restoration Advisory
Board nenber, governnent officials, and a representative fromthe Sierra O ub (March,
1995).

. The Air Force updated the Infornmati on Repository (1995).

. The Air Force prepared and distributed a fact sheet entitled, "Air Stripping and
Granul ar Activated Carbon (GAC) Treatnent Technol ogi es” (March, 1995).

. The Air Force prepared and distributed a fact sheet entitled, "Infornmation
Repository" (June, 1995).

. The Air Force prepared and distributed a fact sheet entitled, "Base Conversion

Process" (June, 1995).
. The Air Force revised the Community Relations Plan (1995).

. The Air Force prepared and distributed a fact sheet entitled, "R sk Assessnent”
(Novenber, 1995).
. The Air Force conducted interviews with the representatives fromthe Merced Board of

Supervisors, Merced Irrigation District, and Merced County Econom ¢ Devel opnent
Corporation, and concerned citizens (January, 1996).

. The Air Force prepared and distributed a fact sheet entitled, "Environnental Laws
Affecting IRP" (February, 1996).

. The Air Force prepared and distributed a fact sheet entitled, "Castle Airport IRP
Sites" (June, 1996).

. The Air Force conducted a tour of various sites at Castle Airport (1996).

. The Air Force prepared and distributed a fact sheet entitled, "Trichloroethyl ene,
(April, 1996).

. The Air Force revised the Community Relations Plan (June, 1996).

. The Air Force held a public hearing at the Atwater Gty Council Chanbers to record

coments by the public (July 23, 1996). A transcript of this neeting is available at
the Merced County Library.

. The Air Force extended the public comrent period. The coment period was held from
June 25 to August 25, 1996.
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PRELI M NARY AND DRAFT RECCRD CF DECI SI ON
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<I M5 SRC 97134F>

DTSC S-5.

DISC- S-6.

DTSC S 7.

DTSC S- 8.

Page 18,
Section 3.5,
Nat ure and
Ext ent of

G oundwat er
Cont am nati on

Page 31,
Section 3.6. 2,
Ecol ogi cal

Ri sk
Assessnent

Page 35,
Section

3.6. 3.4,
Landfill 4
Pl ume Regi on

Page 35.
Section

3. 6. 3.6,
Landfill 1
Pl ume Region

DRAFT RESPONSES TO COMMVENTS ON
FI NAL DRAFT CB- PART 1 ROD
11/ 15/ 96

Third paragraph. The text should be revised to state that the
third plume of the East Base Plume under Buildings 1762 and
1709 has been incorporated as part of the Miin Base Plune

and selected renedy for this Plune is Alternative 3, same as
Mai n Base Alternative.

Text changes have been nade as suggest ed.

| ast sentence. Please revise the text to state
Expedi ted Response Action will be

Fi rst paragraph,
when t he Phase |1
conpl et ed.

Text has been updated as requested.

This section has been revised to indicate the correct rationale for
dropping this plume fromactive renediation (i.e., the high cost and
little benefit obtained for renoving small anounts of contam nation
fromthe groundwater). COC discussion has been nodified
accordingly.

Per our discussion at Castle Air Force Base (AFB), please
revise this section to state that the listed chemcals will
as Chem cals of Concern (COCs) even though PRAGCs were

not defi ned.

remai n

Last paragraph. The text states "there are no COCs for

Landfill 4 Plume Region based on these results. Therefore, no
remedi al actions are considered necessary for the Landfill 4
Plume and no PRACs amdefined.” This statenment is

i ncorrect. As discussed in previous neetings, the rationale for

not selecting a renedial action is the predicted high cost and

the little benefit obtained for renoving small anounts of

contam nation fromthe groundwater.

Text has been revised to state: "No active renedi ation was sel ect ed
based on the follow ng factors."

First paragraph, |ast sentence. Please revise the |ast sentence
to state "No active renedi ati on was sel ected for follow ng
consi deration."



DTSC S- 9.

DTSC S- 10.

DTSC S-11.

DTSC S-12.

Page 35,
Section
3.6.3.7, Castle
Vista Pl une
Regi on

Page 64,
Section
3.8.3.3,
sel ect ed
remedy, Phase 3

Page 65.
Section
3.8.3.3.

Sel ect ed
remedy, East
Base Pl une

Tab 3, Page 2,
Draft

responsi veness
sunmary

DRAFT RESPONSE TO COMVENTS ON
FI NAL DRAFT CB-PART 1 RCD

11/ 15/ 96

Last paragraph. This paragraph confuses the reader as it does

not provide a clear rationale for reaching the final conclusion
First, in the second sentence, it states that no active renedial
actions are reconmended and no PRAGs are defined and the foll ow ng

The paragraph has been rewitten and additional text has been

included to further describe the basis for renediation of Castle Vista

pl urre.

sentence, it states that the selected remedial approach is to punp and treat.

W suggest that this paragraph be rewitten. It should clearly
state that the Renmedial Investigation/Feasibility Study and
Proposed Pl an recormended no further action with the
installation of additional wells. 1t should also discuss the
sanpling results fromthe new nmonitoring well which showed

that the Plune is larger than originally believed and hence
punp and treat was selected as the remedi al action
Additionally, list Trichloroethylene as a COC and list the
PRAO for cis-1, 2-D chl oroet hyl ene

First paragraph. Please revise the first sentence to read "Data
collected fromthe first two phases will be evaluated and a
Phase 3 Technical and Eval uation and Design Study will be
prepared to determine what additional wells will be needed to
achi eve the overall cleanup objectives."

The text states that the Air Force will reassess the need for
active renediation. It is not clear if the reassessment will be
conducted as part of the LTGSP. If this is the case, then the
LTGSP nmust be nodified to present the criteria used for the
reassessnent. Additionally, the criteria nmust be agreed upon

by the agencies and included as an attachnment to the ROD.

Second paragraph. The text states "In the event additional data
coll ected during nmonitoring events indicates the need for

active groundwater cleanup, the punp and treat approach

woul d be avail able as the presunptive renedy." This

paragraph should be rewitten to state that the AFB wil |
actively punp and treat groundwater

Text has been nodified to state "Data collected fromthe first two
phases will be evaluated and a Phase 3 Techni cal Eval uation and
Design Study will be prepared to deternine what additiona

renedi al actions will be needed to achieve the overall cleanup

obj ectives."

The text states that the reassessnent will be done under the LTGSP
The basis for these reassessnents is also stated in the present text,
devel oped based on agency input and response to comments on the
Prelimnary Draft ROD.

Text has been changed in accordance with conment.



DRAFT RESPONSES TO COMMVENTS ON
FI NAL DRAFT CB-PART 1 RCD

11/ 15/ 96
DTSC S-13. Tab 7, Table Second ARAR  California Hazardous Waste Control Law. Tabl e has been changed in accordance with comment
4.2, action The col um under the description of ARARs incorrectly
specific defines the ARAR standards as either applicable or relevant
Appl i cabl e or and appropriate. The correct description of the standard
Rel evant and shoul d be "applicable" as |listed under the ARAR Status
Appropriate col um
Requi r enent
(ARARs), Page 1
DTSC S- 14. Page 76, The | ast paragraph states that the California regul ations Substanti al changes to the ARARs section (Section 4) have been
Section requiring a certification by a professional geol ogi st or engineer consi dered through additional discussions between the Air Force
4.3.2.4, Oher registered or certified by the State of California are considered and the Regul atory Agency representatives. As a result of these
State procedural rather than substantive requirements. Departnent di scussi ons, agreed-upon nodifications to the text have been
Regul at i ons of Toxic Substance Control considers registration or i ncor por at ed.

certification by the State of California is a substantive
requirenent. However, we agree that the CB-PART 1 ROD does
not need to be certified since it does not provide a new
information requiring review by a professional geol ogist or
engi neer.

<I M5 SRC 97134G
<I M5 SRC 97134H>



RWCB- S- 4.

RWQCB- S- 5.

RWQCB- S- 6.

RWXCB- S- 7.

Section 3.6.3.1
- G oundwat er

Pl une and
Cont am nant

Scr eeni ng
Process

Section 3.6.3.3
- East Base
Pl ume Region

Section 3.7.3,4
and 5

Section 3.7.3 -
Alternative 3
Extraction with
TCE Capture

Coj ectives of 5
ug/ |

DRAFT RESPONSE TO COMVENTS ON
FI NAL DRAFT CB-PART 1 ROD
11/ 15/ 96

This Section specifies that certain chemcals were elininated
fromthe list of potential chem cals of concern. Wile this
may be appropriate for determning cleanup |levels for the
groundwat er, the presence of the chem cals should be
considered in setting effluent linits for discharges,
particularly for surface water discharges. Neither the
substantive waste di scharge requirenments or the ARARs table
contains effluent limts for DBCP or EDB. There are severa
other sections where this issue is raised, for exanple in
section 3.5.3.2. The docunment should be clarified to state that
di scharge requirenents will address all constituents that may
effect receiving water and its beneficial uses, not just
constituents of concern

It states in this Section that bronodi chl oronet hane, DEHP,
carbon tetrachl ori de and PCE are excluded from

consi derati on because they "occur regionally in groundwater
either naturally or due to regional contanmination." W do not
agree with this conclusion since it is not supported by data.
Al these constituents exceed the carcinogenic risk or hazard
index | evel and shoul d be included as a CCC.

These sections describe the extraction alternatives and states
"the groundwater renediation tinme may range fromten to 60
years, depending on the HSZ that is being renediated." The
remedi ation tine is al so dependent on how aggressively (fast)
the groundwater is extracted. The nmore aggressive (the higher
the punping rate) the shorter tine period for renediation.
This concept shoul d be added to this sentence or paragraph

On page 43, |ast paragraph, twice "5 ng/l" is printed and it
should be 5 ug/l, please change

The ROD contains treatnent requirenents for constituents other
than COCs. Revised | anguage based on input from RAMXB has
been incorporated to clarify discharge requirenents.

This section has been revised to clarify the basis for not including
br onodi chl or oret hane, DEHP, carbon tetrachl oride and PCE. For

br onodi chl or onet hane and DEHP, the basis is step 3 of the FS
screeni ng strategy (COPC does not forma plume as defined in the

R).

For carbon tetrachl oride and PCE, the basis is the | ow

concentration, nass, plune size and isol ated occurrence

Text

Text

revi sed as suggest ed.

revi sed as suggest ed.



RWXCB- S- 8.

RWCB- S- 9.

RWQXCB- S- 10.

RWXCB- S- 11.

RWOCB- S- 12.

Section 3.8 -
Det ai |l ed and
Conpar ati ve
Anal yses of
Renedi al

Al ternatives

Section 3.8.2 -
East Base Pl une

Section 3.8.2.2
- Conpliance
with Applicable
or Rel evant and
Appropriate
Requi renent s

Section 3.8.2.4

- Reduction of
Mobi lity,
Toxicity, or
Vol une

Section 3.9.2.3
- Cost -
Ef f ecti veness

DRAFT RESPONSES TO COMMVENTS ON

FI NAL DRAFT CB-PART 1 RCD

The second paragraph, last sentence, it states,

11/ 15/ 96

"The modi fying

criteria, (8) State/Support Agency acceptance and (9)
Communi ty Acceptance, will be evaluated during the public
review and comrent period." This statement shoul d be
updat ed since Community acceptance has al ready been done,

and we are working toward State acceptance.

Pl ease see commrent 4 on the nodifying criteria.

In this Section, |ast paragraph, and the East Base Pl une
di scussion on page 65 refer to the trigger for active

renedi ati on.

The two di scussions are inconsistent.

Page 60

states that it the trend to decrease does not continue or the
concentrations increase active renedi ati on woul d be

i mpl enent ed.

Page 65 refers to an eval uation of whether the

concentrations will not fall below the cleanup levels or if
"significant" migration occurs then active remediation will be

i npl enent ed.
wi th Page 60.
and therefore, not useful.
shoul d not be allowed at all.

The third paragraph of this section states, "...

Page 65 shoul d be changed to be consi stent
In addition, "significant" migration is vague
M grati on above the cleanup | evels

but woul d

reduce the potential for additional contam nation to be
i ntroduced;" This sentence is unclear on where this

"addi tional contanination" is being introduced.

Thi s

alternative does not prevent additional contam nation from
| eaching fromthe vadose zone but, it may prevent significant

cross-cont am nati on between the HSZs.
clear in the text.

Thi s shoul d be nade

This Section states that the State concurs that the sel ected
remedy fulfills the nine criteria. It is not within the
jurisdiction of the State to make any final determ nation about

conpl i ance wi th CERCLA.
be del et ed.

The reference to the State shoul d

Text revised as suggest ed.

Text revised as suggest ed.

Text revised as suggest ed.
by "pl une".

The word "significant” will be replaced

Text revised as suggest ed.

The reference to concurrence on fulfilling nine criteria of the NCP
has been del et ed.



RWQCB- S- 13.

RWXCB- S- 14.

RWXCB- S- 15

Section 4.1. 2-
St at e Cheni cal -

Specific
ARARs and
TBCs

Section 4. 2-
Locat i on-
Specific
ARARs and
TBCs

Section 4.3.2.2 -
State

G oundwat er

ARARs

DRAFT RESPONSES TO COMMVENTS ON

FI NAL DRAFT CB-PART 1 RCD

11/ 15/ 96

The second paragraph in Section 4.1.2 should be clarified by
addi ng the fol | owi ng sentence:

"However, the renedies selected are intended to control
further mgration and, therefore conply with Resol ution No.
68-16 as interpreted by the SWRCB."

Last paragraph states, "no pernanent surface water occurs on
Castle AFB." This infers that there is no proposed surface
wat er di scharge and thereby, no | ocations specific ARARs for
surface water. This ROD proposes surface water discharge.
Two specific discharges are proposed currently, the discharge
via the Wst Base Drain (stormdrain), to Canal Creek, and
alternative discharge to Casad Canal if the QU2 reinjection
field is unable to handle the total flow fromthe treatnment
system Both discharges are to surface water and Locati on-
Specific ARARs apply. This section needs to be changed and
subsequently Sections 4.2.1 and 4.2.2

The third paragraph states that the Central Valley Region
Basin Pl an, SWRCB Resol ution 68-16, SWRCB Resol ution

88- 63 and SWRCB Resol ution 92-49 are rel evant and
appropriate. W believe that these ARARs are applicable.
Thi s paragraph also is not consistent with Table 4-2 of this
docunent, which states that the Central Valley Regi on Basin
Pl an, SWRCB Resol ution 68-16, and SWRCB Resol ution 88-

63 are applicable. SWRCB Resolution 92-49 we believe is
appl i cabl e, not relevant and appropriate for groundwater

cl eanup. This paragraph needs to be changed to state that
Central Valley Region Basin Plan, SWRCB Resol uti on 68-

16, SWRCB Resol ution 88-63 and SWRCB Resol uti on 92-49

are applicabl e.

Changes to the ARARs section (Section 4) have been considered
through additional discussions between the Air Force and the

Regul at ory Agency representatives. As a result of these discussions,
agr eed-upon nodi fications to the ARARs Tabl e and text have been

i ncor por at ed.

The statenent concerning the absence of permanent surface waters
on Castl e AFB has been del et ed.

Changes to the ARARs section (Section 4) have been considered

through additional discussions between the Air Force and the

Regul at ory Agency representatives. As a result of these discussions,
agr eed-upon nodi fications to the ARARs Tabl e and text have been

i ncor por at ed.



RWQCB- S- 16.

RWQCB- S- 17.

RWQXCB- S- 18.

RWQXCB- S- 19.

RWQCB- S- 20.

Section 4.3.2.2
- State

G oundwat er
ARARs

Section 4.3.2.2
- State

G oundwat er
ARARs

Section 4.3.2.2
- State

G oundwat er
ARARs

Section 4.3.2.2
- State

G oundwat er
ARARs

TAB 4 -
Subst anti ve
Requi renent s

On Page 74 the followi ng sentence shoul d be added to the
end of the second full paragraph on this page:

"However, the renedies selected are intended to control
further mgration and, therefore, conply with Resol ution No.
68-16 as interpreted by the SWRCB."

In the fourth sentence of the third full paragraph, COC should
be del eted and replaced with "constituents.” Effluent linmts
shoul d be specified for all constituents that night inpact the
ater or its beneficial uses, not just for COCs.

The fourth paragraph needs to be changed to state that
SWRCB Resol ution 68-16 will be the basis for establishing
nunerical limts for discharge to surface water. The
par agr aph di scusses only reinjection into groundwater.

On Page 75 and 76 the renedies selected in this ROD are for
groundwat er not vadose zone so this discussion about the
interpretation of Resolution No. 92-49 as it applies to the
vadose zone seens out of place. It should be clarified in the
first full paragraph that the State believes that there are
sections of Resolution No. 92-49 that are substantive in
addition to Section III.G The second full paragraph shoul d
state that the State responded with a |l egal position that

Resol ution No. 92-49 is an applicable State ARAR

On Page 76 the use of professionals licensed and/or certified
in California should be a substantive requirenent.

There should be effluent limts for pesticides, such as DBCP,
EDB and DEHP. They are found in the groundwater and

shoul d not be renmoved and transported to areas with | ower
concentrations or no detectable levels. This will conply with
SWRCB Resol ution 68-16.

Changes to the ARARs section (Section 4) have been consi dered

t hrough addi tional discussions between the Air Force and the

Regul atory Agency representatives. As a result of these discussions,
agr eed-upon nodi ficafions to the ARARs Tabl e and text have been

i ncor por at ed.

The recomrended change to the fourth sentence of the third full
par agr aph has al so been i ncor por at ed.

See al so response to coment RWCB-S-4.

Changes to the ARARs section (Section 4) have been considered

t hrough additional discussions between the Air Force and the

Regul atory Agency representatives. As a result of these discussions,
agr eed-upon nodifications to the ARARs Tabl e and text have been

i ncor por at ed.

Changes to the ARARs section (Section 4) have been consi dered

t hrough addi tional discussions between the Air Force and the

Regul atory Agency representatives. As a result of these discussions,
agr eed-upon nodi fications to the ARARs Tabl e and text have been

i ncor por at ed.

Changes to the ARARs section (Section 4) have been consi dered

t hrough additional discussions between the Air Force and the

Regul atory Agency representatives. As a result of these discussions,
agr eed-upon nodi fications to the ARARs Tabl e and text have been

i ncor por at ed.

The Substantive Requirenents docunent has been renoved and
repl aced by revised text in the ROD.



RWQCB- S- 21.

RWXCB- S-
ATTCH 2

<I M5 SRC 97134| >

EPA- S1- 6.

EPA- S1-7.

EPA- S1- 8.

EPA- S1- 9.

Table 4-3 -
G oundwat er
Di schar ge
Tr eat nent
St andar ds

Section 2.8.3.3a
Moni t ori ng

Table 4-3 is specific to groundwater reinjection not to surface
wat er di scharge. Surface water discharged is planned as one

of the alternatives and needs to be included. Aso, this table
does not include the different chem cal characteristics of the
HSZs. For exanple DBCP, EDB, nitrates and sonme netals

are found at higher concentrations in the Shallow HSZ than in
Confined HSZ, a major drinking water aquifer. Reinjection of
water containing nitrates, DBCP etc. into Confined HSZ

woul d affect the high quality of the Confined HSZ and is
therefore, not acceptable. W concur with the concentrations
in the tables but, the table does not cover the conplete
spectrum of chem cal constituents found in the groundwater

This is required for establishing receiving water and effl uent
di scharge limts and may be inpossible to do at this tine

wi t hout knowi ng the specific discharge.

Suggest s incorporation of nmonitoring requirenents sumrary

p. 19 First full paragraph nentions a punp and treat prescriptive
renedy for the Castle Vista Plune. Wat are the cleanup |levels
for this plune?

p. 20 Section 3.5.4 does not state what the TCE |l evels are in the
confined HSZ.
p.21 First paragraph states that the risk estimtes do not reflect

reductions in contamnation arising fromongoi ng cl eanup
efforts where groundwater renmediation is currently in progress.
Do we nean here that the risk estinmates are conservative
because it does not take into account the fact that there are
ongoi ng cl eanup efforts?

p. 22 Section 3.6.1.2, second paragraph, |ast sentence - it is unclear
as to which of the land uses identified earlier was used for the
ri sk assessnent.

Table 4-3 indicates its applicability to surface discharge as well as
reinjection. The title of the table has been nodified to refer to
"Treated G oundwat er D scharge Standards

Di scharge limtations have been addressed in revised text added to
the ROD based on input from RMXCB.

Suggest ed changes based on input from RMXB have been
incorporated to address nonitoring.

The overal |l cleanup objective for CB-PART 1 is stated el sewhere as
MCL for the plume contam nants. "Prescriptive remedy" has been
changed to "Presunptive renedy".

TCE concentration in the confined HSZ have been added

Yes. The risk values are conservative for this reason

The risk assessnment val ues summarized in Table 3-4 are the nost
conservative of the calculated risk val ues



EPA- S1-10.

EPA- S1-11.

EPA- S1-12.

EPA- S1- 13.

EPA- S1- 14.

EPA- S1- 15.

EPA- S1- 16.

EPA- S1-17.

p. 28

p. 29

p- 30

p. 30

p. 37

p. 38

p. 38

p. 42

Landfill 4 Plume Region states that the total H is 9.34. Yet,
this is a no-action site. Please explain why. Conversely, in the
East Base Plume Region (on the same page), the risk is within

the acceptable range and H is below 1. Yet, renedial action is
being taken at this site. Explain why.

Again, in Landfill 1 Plume Region, the total H is over 1, yet
this is a no-action site. On the sanme page, the risk range is
acceptable for Castle Vista Plunme Region, yet a renedial

action (presunptive punp and treat) is begin taken at this site.

Second paragraph | ast sentence states that Castle Vista requires
addi tional characterization to determ ne whether renedial

action is warranted. Elsewhere in the ROD, it states that a
presunptive punp and treat remedial action will be taken at

this site.

Second to the | ast paragraph, |ast sentence states that there are
addi tional areas of groundwater remediation that are currently
not being addressed. Wat are these?

First paragraph, |ast sentence refers to current nonitoring
i nformati on which indicates the need for active renedi ati on at
the Castle Vista Plune. Wat is this information?

First paragraph partly addresses ny concern regarding the
limted information in the ROD regarding the reasons for

| eavi ng the di scharge options open. [Please see general
coment above.] Wy don't we state in this section that the
Air Force is conducting a reuse study?

This section only addresses the alternatives for the Main Base
Plume and the East Base Plume. What about the Castle Vista
Pl ume?

There is a statenent that "[b]because no action would be taken
to contain the contaninant plumes, this alternative nay not

meet the PRAGs." Wat is this referring to? Is it referring to
the selected remedy for this plune, which is well destruction?

This section summarizes the results of the risk assessnents. The
di sposition of each plune is discussed in section 3.6.3.

This section summarizes the results of the risk assessnents. The
di sposition of each plune is discussed in section 3.6.3.

This statenent refers to the findings of the RI/FS.

This statenent will be clarified to indicate that it is the purpose of

CB-PART 1 to address the renmaining areas of groundwater
renedi ati on.

Addi tional text has been included to describe the new information
and the rationale for the renedial action at Castle Vista plune.

This has been updated to refer to the water reuse study.

This section summari zes the Feasibility Study findings which were
limted to these two pl unes.

Yes.



EPA- S1-18.

EPA- S1-19.

EPA- S1- 20.

EPA- S1- 21.

EPA- S1-22.

EPA- S1- 23.

EPA- S1- 24.

EPA- S1- 25.

p. 44

p. 49

p. 54

p. 55

p. 56

p. 60

p. 64

p. 65

East Base Plume - it states that only disposal by injection was
considered for this plune. Does this nmean that the other

di scharge options discussed el sewhere are only being

contenpl ated for the Main Base Plune Region. This should be
made cl ear.

How long will this alternative take?

Conpl i ance with ARARs - second paragraph states that the 5.0
ug/1 TCE capture alternative conplies with 92-49. Wat about
plumre control? Delete reference to |ocation-specific ARARs
here and in the next paragraph as | don't believe there are any
| ocati on-specific ARARs here.

Reduction of Mdbility - second paragraph is difficult to
understand. Third paragraph, second sentence refers to "this"
alternative. Wich one?

I npl emrentability - bullet for Plume Control Aternative refers
to options 6A, 6B, 6C, and 6D. Wich are these? Perhaps,
there should be sone narrative description of these
alternatives.

Last paragraph - see comment 21 above.

Phase 3, third paragraph, refers to release levels for treated
groundwater. Aren't these levels only for |and/surface
di schar ge?

East Base Plune - states that within one year of the ROD, the
AF will provide a reassessnent of the need for renediation. |Is
this because we expect to have nonitoring data then? The
sentence following this states that reassessnment will continue
annual ly until active renediation is initiated or the |evel of
contamnation falls bel ow cleanup levels for a period of at

| east one year. How |long does the AF need to maintain this

| evel (below cleanup |evels) before the AF will not be required
to conduct any nore reassessnent?

This section summarizes the results of the Feasibility Study with
respect to the alternatives considered. The selected remedy is
detail ed el sewhere.

The projected time for active renediation (15 years) is provided in
paragraph 4; the last paragraph of this section also notes that there
is a possibility that the operation nay extend beyond this period.

Reference is made to the 5 ug/1l capture alternative as the sel ected
alternative, and does not provide discussion of the other, non-

sel ected alternatives, including the plune control alternative.

Ref erence to | ocation-specific ARARsS has been del eted in both
paragraphs and in the referenced tabl es.

The second paragraph has been re-worded to i nprove readability.
The first sentence of the third paragraph identifies the "Pl une
Control alternative".

The Description of Aternatives, including sub-alternatives, is
presented in Section 3.7.

Thi s paragraph has been re-worded to i nprove readability.

No; the levels in Table 4-3 include both reinjection and surface
di schar ge.

No; this refers to the Air Force's conmtnent to reassess on an

annual basis, with the first assessnent being that of the ROD. The
text states that the Air Force would continue the annual reassessnent
until either active reffiediation begins, or the levels fall belowthe
cleanup levels and remain there for a petiod of one year. |If the
second condition is met, there would be no requirenent to continue
annual reassessnents.



EPA- S1- 26

EPA- S1- 27

EPA- S1- 28

EPA- S1- 29

EPA- S1- 30.

EPA- S1- 31

EPA- S1- 32

. 65

. 66

. 66

.72

.74

.74

.75

Castle Vista Plune - again, refers to "data" without specifying
what this data shows.

Second line fromthe top of the page refers to corrective action
moni tori ng under Chapter 15. Wy are we not using the

monitoring in Title 22, instead of Title 23? In the sane

par agraph, |ast sentence, states that "if at any tinme" nonitoring
or nodeling indicates that contami nants will not neet ntls

within a reasonable tine..." Is this after the one year (see
comrent 25 above)?

Attai nment of ARARs - states that action-specific ARARs will
be nmet for the reinjection of groundwater. What about the
ARARs for the other disposal options?

First bullet, surface water, should be deleted here and noved
to the action-specific ARARs. Likew se, in the paragraph
following these bullets, delete first sentence which refers to
surface water.

First full paragraph refers to the CVR Basin Plan. Please add
the followi ng phrase: "which establishes nunerical and
narrative water quality objectives to ensure the reasonabl e
protection of beneficial uses of water."

Last paragraph - identifies the ARARs for reinjection into
clean areas and the plune. Should we |eave these out for the
future ROD anendnent/ESD when the Air Force determnes it

will reinject?

Fi rst paragraph, beginning with the sentence "[f]or any
alternative cleanup levels |less stringent than background,..."
until the end of the paragraph. This | anguage identifies Chapter
15 as the ARAR.  This | anguage shoul d be deleted (or

rewmritten) to make it clear that 92-49 is the ARAR here which
directs establishment of cleanup | evels that are above
background | evel s based on the factors enunerated in

2550. 4(e) .

Addi tional text has been included to describe the findings at Castle
Vista Plume and the rationale for the renedial action

The issue of the basis for nmonitoring is under review and
appropriate text changes will be inplemented.

Wth regard to the second point, this is not necessarily "after the
first year," but in effect will likely be coordinated as part of the
LTGSP annual reeval uation

Modi fy text to include ARAR conpliance for all water disposa
opti ons.

Changes to the ARARs section (Section 4) have been consi dered

t hrough addi tional discussions between the Air Force and the

Regul atory Agency representatives. As a result of these discussions,
agr eed-upon nodifications to the ARARs Tabl e and text have been

i ncor por at ed

Text has been changed as suggest ed.

No. Reinjection is included as part of the sel ected renedy.

Changes to the ARARs section (Section 4) have been considered

t hrough additional discussions between the Air Force and the

Regul atory Agency representatives. As a result of these discussions
agr eed-upon nodifications to the ARARs Tabl e and text have been

i ncor por at ed.



EPA- S1- 33.

EPA- S1- 34.

EPA- S1- 35.

p. 75

Table 3-17

Table 4-1

Last full paragraph on this page through the first paragraph on
the next page shoul d be del eted. These paragraphs address
vadose zone remnedi ation which is not relevant to this ROD.

Conpliance with ARARs: alternative 6 - states "probably" not
conply with state groundwater protection ARARs. Wiy not
just state it will not conply?

Chemi cal - Specific ARARs for Drinking and G oundwater: Are
these the cleanup levels for the groundwater or the treatnment
levels for the water that will be discharged? Since this ROD
wi Il not specify what discharge option the AF will take, we
shoul d just have aquifer cleanup |evels.

Changes to the ARARs section (Section 4) have been considered
through additional discussions between the Air Force and the

Regul at ory Agency representatives. As a result of these discussions,
agr eed-upon nodi fications to the ARARs Tabl e and text have been

i ncor por at ed

This table is a summary of the RI/FS eval uation that says "probably"
won't conply.

These are drinking water standards, regardl ess of discharge source.
Note that the sel ected remedy does not state that the di scharge
option will be selected later, only that the nmost appropriate design
m x of reinjection, surface discharge and reuse will be determined in
RDYRA. The renedy will include both reinjection and surface

di scharge, but in an as-yet undeterm ned mi x.



EPA- S1- 36. Tabl e 4-2 Acti on- Speci fic ARARs: Tabl e 4-2 has been revi sed based on di scussions between | egal staff
p.4: second row, NPDES - only an ARAR if there will be a of USAF, US/ EPA and Cal / EPA.
surface water discharge. |If we are going to keep this in, please
del ete second sentence in first paragraph. Change second
par agraph (single sentence) to read: "These sections of the
regul ati on governing inpacts to water quality apply to the
di scharge of treated water to surface water." p.4: third row,

Oder 92-08 - clarify that the substantive requirenents of this

general stormmater permit apply to the renedial activities at

Castle AFB. It nmay help if the fourth paragraph is noved to

t he begi nning of the description colum, nmaking it the first paragraph.

p.5: first row, Water Quality Cbjectives - unless SMZ s have
been promul gated by the State, these are not ARARs, just

TBCs. Last sentence which reads "California standards which

nmay be ARARs for the site include 22 CCR 6444 Tables A

and B and 22 CCR 64449 Tables A and B." should be del et ed,
First, what are these standards? Second, if these standards are
ARARs, they shoul d be set out.

p.5: second row, Wastewater reuse policy - rewite first
sentence to read: "Requires evaluation of |and disposal as an
alternative to discharge to surface waters."

p.6: first row - second paragraph seens redundant and shoul d
be deleted. If we keep this paragraph, delete |last sentence, or
speci fy what these requirements are and state whether they are
ARARs, instead of the present statement which is that they

"may be ARARs for the site."

p. 6: second row - second paragraph shoul d be del eted. Last
par agraph should be rewitten to read: "Subject to the
limtations described above, this requirenment is relevant and
appropriate for establishing cleanup | evels of groundwater
affected by rel eases of contam nants."



EPA- S1- 37.

EPA- S1- 38.

EPA- S1- 39.

EPA- S1- 40.

EPA- S1-41.

EPA- S1-42.

EPA- S1- 43.

EPA- S1- 44.

Tabl e 4-3

RE: DISC s
Conment s

RE: Regional
Board's
Coment s:

G oundwat er D scharge Treat ment Standards:

1) The use of Cal/EPA potency factors was based on the approach

Again, since we don't specify what is the chosen discharge taken in the previously-approved RCD at Mat her AFB.
option, we should take this table out. If we decide to keep this 2) Yes
table, | have the follow ng questions:

1) why are we using CA EPA cancer potency factors for the

dai |y maxi mum standard for injection into the clean portion of
the aquifer. Are these standards pronul gated, and are they
nore stringent than Federal standards?

2) Am| correct in assumng that when we use the CA MCL for

the standard for injection into the contam nated portion of the
aqui fer, this standard is nmore stringent than the Federal MCL?

p.4, #11. shouldn't the criteria for reassessing the need for See response to comrent DTSC S-11.

active renedi ation be in the ROD?

p.1, Major Comment #l1: Are there detailed nonitoring The text of the ROD has been revised to include nonitoring
requirenents in the ROD? requirenents. Attachment 2 to the RAXB comrents was an
initial draft of their suggested | anguage.

What is attachnent 2?

p. 2, Major Comment #V: |'mnot sure | understand the reason Concur .
for the distinction being made here regarding State

"acceptance" versus "concurrence." Regardless, of the

| anguage chosen, it should be clear in the ROD that the State

agrees with the renedy

p.2, #3: secondary ntls for taste and odor threshol ds should be Changes have been nmade to the ARARs section of the ROD to
TBCs. address SMCLs.

p. 4, #15: only those portions of the Basin Plan which establish Changes have been made to the ARARs section of the ROD in
wat er quality objectives, including nunerical and narrative consultation with the agenci es.

standards that protect the beneficial use of surface and
groundwat er are potential ARARs.

p.4, #17: Res. 68-16 is the basis for setting the linits for Changes have been nade to the ARARs section of the ROD in
reinjection while the Basin Plan is the basis for establishing the consultation with the agenci es.

limts for discharge to surface water.

p. 4, #19: The use of professionals licensed in CAis not a Concur .

The text for the ARARs section has been revised based on

substantive requirenent. di scussi ons between agency and Air Force representatives.



EPA Specific Coments (2nd set)

EPA- S2- 1.

EPA- S2- 2.

EPA- S2- 3.

EPA- S2- 4.

EPA- S2- 5.

EPA- S2- 6.

EPA- S2- 7.

Page 5, Phase |

Page 6, Section

2.4.2

Page 6, Section

2.4.3

Page 7

Page 13, Last
Par agr aph

Page 17, Last
Par agr aph

Page 18,
Section 3.5,
Fi rst Paragraph

DRAFT RESPONSES TO COMMVENTS ON
FI NAL DRAFT CB-PART 1 RCD

11/ 15/ 96

The text in this section should be edited to reflect that the Miin

Base Pl une work described here has been conpl eted

The statenent, "If further active renediation is needed,.....
shoul d be nodified to indicate sinply that appropriate

renmedial action will be selected based on the conditions that
trigger the need for renedi ati on and exi sting technol ogy at the
tine.

The second sentence needs to be rewitten so it nakes sense.
The third sentence will need to be revised since the decision
has been nade to treat the Castle Vista plume contam nation

The signature nane for Chief, Federal Facilities Branch should
be changed to Dan Qpal ski

The Installation Restoration Program (I RP) phases I, IIl, and III
descri bed here may be confused with the three phases of
groundwat er cl eanup identified for the Main Base Pl une that

are introduced in Section 2.0 (Declaration For The Record O
Decision). It may be helpful to include a parenthetica

commrent "(not to be confused with the three phases of the

Mai n Base plune RDORA )" or to rewite the text to better
differentiate between the | RP phases and the CB PART 1

remedi al design and renedial action (RD RA) phases

Fi gure 3-5 does not show the Castle Vista Plune. Figure 3-5
shoul d be nodified to show the | ocation of the Castle Vista
Pl une

Since the ROD identifies the need to clean up the Castle Vista
Pl ume, cis-1, 2-dichloroethene (cis-1,2-DCE) al so shoul d be
identified as at Chemical of Concern in this section

Text clarification has been incorporated

Text clarification has been incorporated as suggested.

Revi si ons have been made as suggest ed.

Revi si on have been nade as suggest ed.

Text clarification has been incorporated as suggested.

Figure 3-5 has been nodified to show the |ocation of Castle Vista
pl urre.

Text has been changed as suggested



EPA- S2- 8.

EPA- S2- 9.

EPA- S2- 10.

EPA- S2- 11.

EPA- S2-12.

EPA- S2- 13.

EPA- S2- 14.

Page 19,

Second

Par agr aph, Last
Sent ence

Page 31
Second
Par agr aph
Second
Sent ence

Page 37, First
Par agr aph, Last
Sent ence

Page 42, Third
par agr aph

Page 42, Main
Base Pl une

Page 43, Last
Par agr aph, Last
Sent ence

Page 44, Third
Par agr aph
Second

Sent ence

"Prescriptive" renmedy should be replaced with "presunptive"
remedy. |t should be noted that an addendum shoul d be
prepared for the CB Part 1 Remedial Investigation/Feasibility
Study (RI/FS) Report to describe the additional data obtained
on Castle Vista Plume and why the decision was made to
renmedi ate this plume

Thi s sentence should be changed to reflect that institutiona
control s prohibiting punping fromcontam nated groundwat er
shoul d precl ude exposure of surface receptors to the

contam nated water.

There needs to be a fuller explanation of why renedial action
is justified for the Castle Vista plume

This paragraph is very unclear. It inplies is that well
destruction and nmonitoring is nore inplenmentable for the east
base plunme than well head treatnment is for the main base
plume. This statenment should be clarified.

The first sentence of the second paragraph is redundant wth

the begi nning of the first paragraph and shoul d be renoved.

The second sentence of the first paragraph does not nake

sense. The other existing extraction process options other than
extraction wells should be clarified. This sentence should be
rewitten or del eted.

It is unclear what is nmeant by administrative feasibility, and
how adnmini strative feasibility influences the remedy sel ection

It is unclear whether the sane treatnent options eval uated for
the Main Base plume were considered for the East Base plung,

and whet her reinjection was considered as the only option for
disposal. It is believed that canal discharge or possible reuse
al so were considered as disposal options for the East Base, but
were judged to be too costly or inmpractical. This section
should be rewitten to nake it nore clear and accurate

The term "prescriptive" has been corrected. No addendumis

pl anned for the RI/FS, however, new text has been added to the

ROD to describe the additional data and rationale for remediation of
Castle Vista pl une.

Text clarification added as suggested.

See response to conment EPA-S2-8

The interpretation of the text is correct; neverthel ess, the text has
been rewitten for better clarity.

Text changes nmade as suggest ed.

Reference to adnministrative feasibility has been renoved fromthis
di scussi on.

Sentence revised for clarity.



EPA- S2- 15. Page 44, Last It is unclear why the | ower subshall ow (LSS) Text has been revised as suggest ed.

Par agr aph, Last hydrostrati graphic zone (HSZ) is nentioned in conjunction
Sent ence; Page with the East Base plune since there is not any contam nation
45, First in the LSS HSZ. The correct renediation tine for the East

Sent ence Base plune is that time estinated for the shal |l ow HSZ



LI STI NG OF ADM NI STRATI VE RECCRDS
FOR
CASTLE Al R FORCE BASE
Castle AFB, CA - AR DOCUMENTS

Sorted by:
Date of Report: 04/25/96

DCC. AUTHOR or FI LE
DATE SUBJECT OR TI TLE CORP. AUTHOR NUMBER
04 Jan 84 HQ SAC Letter to USAF OEHL Regarding Burnett, Ronald D, 10
Fi nal Phase | Report Conpletion, Cct Col
83, and Request for Phase Il to Begin HQ SAC/ SGPB
ASAP
04 Jan 84 CDHS Letter to HQ SAC Regardi ng Phase | Sandhu, Mhinder S 11
Conpl eti on and Phase Il Progression California
Departnent of Health
Servi ces
16 Jan 84 Base Letter to HQ SAC Regarding Astorino, Loring R 13
Communi ty Under standi ng and Support for Col
Phase Il IRP 93 BMN CC

02 Feb 84 Base Letter to HQ SAC Regarding Jan 84 Hedrick, Stephen P, 14
TCE Sanpl e Results Collected fromWlls Capt

1-4 and Four Distribution Points 93 M7 SGPB
03 Feb 84 Base Letter to CRWMXCB Regarding Denpsey, Robert E, 15
Estimated Tinetabl e for Phase 11 Col
93 BMN CV
28 Feb 84 Phase || Presurvey Meeting M nutes Hedrick, Stephen P, 18
Capt
93 M7 SGPB
Var 84 Phase I, Problem Confirnmation and Roy F Weston, Inc. 17

Quantification Presurvey Report, Vol I,
Techni cal Work Pl an

05 Mar 84  \Water Analysis Results, 02 Feb 84: Hedrick, Stephen P, 19
Wells 1-9 and 11, Test Wl ls 12-18, and Capt
Four Distribution Points 93 M7 SGPB

05 Mar 84 Internal Base Letter Regarding Phase |1 Hedrick, Stephen P, 32
Presurvey RPM Meeting M nutes, 28 Feb Capt

84 93 MF SGPB



26

26

01

04

18

27

24

28

20

19

May

Jun

Jun

Jun

Jul

Aug

Apr

Nov 85

Nov 85

84

84

84

84

84

84

84

84

85

85

17 Dec 85

TCE Sanpl e Results, Between 24 Cct 83

and 06 Mar 84

TCE Sanpl e Results, Mar 84

TCE Sanpl e Results, Apr 84

TCE Sanpl e Results, My 84

HQ SAC Letter to 14Q AFESC DEV
Transm tting Phase Il Stage 1, Task
Description and Presurvey Report
TCE Sanpl e Results, Jun 84

CDHS Letter to HQ SAC Regardi ng Revi ew
of Phase Il Stage 1

HQ SAC Letter to USAF CEHL Regarding
Commrents on Phase Il Stage 1 Task
Descri ption

Tox Summary Report

TOC and Phenols Results - Water Sanpl es

Phase Il Stage 1,

Confirmation/ Quantification Techni cal
Report, Vol | of I1

Phase Il Stage 1,

Confirmation/ Quantification Appendices,
Vol Il of 11

MCDH Letter to HQ SAC Regardi ng Revi ew
of Phase Il Stage 1

Hedri ck, Stephen P, 20
Capt
93 M7 SGPB

Hedri ck, Stephen P, 21
Capt

93 M7 SGPB
Hedrick, Stephen P, 1018
Capt

93 M7 SGPB

Hedri ck, Stephen P, 22
Capt

93 M7 SGPB

Hauver, Robert C, 25
Col

HQ SAC/ SGPB

Hedri ck, Stephen P, 23

Capt
93 MF SGPB
Norman, WIlliamF 26

Mer ced County
Departnent of Health

Burnett, Ronald D, 27
Col

HQ SAC/ SGPB

Hansen, Earl M PhD 34

Weston Anal yti cal
Laboratori es

Hansen, Earl M PhD 35
Weston Anal yti cal
Laboratori es

Roy F Weston, Inc. 38
Roy F Weston, Inc. 39
Norman, WIlliamF 43

Mer ced County
Departnent of Health



22 Jan

24 Jan

31 Jan

05 Feb

23 Apr

Jun 86

30 Jul

30 Jul

Aug 86

21 Aug

11 Sep

18 Sep

18 Sep

30

86

86

86

86

86

86

86

86

86

86

86

Sept enber

1986

Base Message to HQ SAC Requesting
Initiation of Phase |VA Action
Coor di nati on Meeting

HQ SAC Menor andum Regar di ng Meeting, 29

Jan 86

Newspaper Article, "CAFB WII Fund New
Water Well"

Meeting M nutes of Phase IV

Coordi nati on Meeting, 29 Jan 86

EPA Comments on Phase | VA RAP Task

Report No 1, Site Characterization Plan

for Main Base, South and West
Flightline Sectors

Phase-| VA, Statenent of Wrk RAP

EPA Comments on Phase | VA RAP SOW

EPA Letter to Base Regardi ng Conments
on Draft Menorandum of Under st andi ng of
Agreenment for Gty of Atwater Potable
Water Well, 20 Jun 86

EPA Letter to Base Regardi ng EPA Fi nal
Comments on Phase Il Stage 1
Confirmation/ Quantification Technical
Report and Phase | VA RAP SOW

Summary of Meeting Regardi ng Donestic

Vel |l and Bell evue Road Water Main
Proj ect
Internal Base Letter Transmtting

Copi es of Phase | VA Ki ckoff Meeting
M nutes, 29-30 Jul 86

Agreenment for Installation of TCE
Filtration System at Honeowners
Resi dence

Phase | VA, RAP, Draft Task Report No 7
CRP

PCB Spill Site -PCB Storage Facility
Bui | di ng 1203

Buzak, Jan 44
Kai ser, Donald W

Lt Col

93 CSd DE

Br own, Doug,
HQ SAC/ DEPV

Maj 45

De La Cruz, Mke 33
The Merced Sun Star

Kai ser, Donald W 46
Lt Col

93 CSGE DE

EPA Region | X 48

Hazardous Materials 51

Techni cal Center
EPA Region | X 53
Seraydarian, Harry 911

EPA Region | X

Takata, Keith 55
EPA Region | X

Reitz, Mark 56
Boyl e Engi neering

Cor p.

Kai ser, Donald W 57
Lt Col

93 CSE DEEV

Kirbie, Darrel G 59
Lt Col

93 CsS@ DV

Cak Ri dge Nati onal 60
Laboratory

Vol z, David E
Air Force HQ Conbat
Support G oup

1049



15 Cct ober

1986

13 Nov

18 Dec

23 Dec

87

22 Jan

28 Jan

11 Mar

09 Apr

24 Apr

22 Nay

Aug 87

06 Aug

86

86

86

87

87

87

87

87

87

87

PCB; dean-up Level for Spill Site
Located Next to PCE Storage Facility,
Bui | di ng 1203

MCDH Letter to Base Petrol eum
Contam nated Soils at East Perineter
Road

Base Conversation with USACE Regarding
Procedures to Gohtain Permt to Install
Monitoring Wells in MD Property

Base Letter to M D Requesting Permt to
Construct and Maintain Pollution
Monitoring on MD Rights of \Way

Base Letter to Atwater Signal in
Response to Concerns of Resident

Phase | VA Meeting M nutes, 22 Jan 87

ORNL Letter to HQ SAC Subnmitting
Alternatives for Renoval of TCE from
G oundwat er

Cty of Atwater Letter to Base
Regardi ng Status of G oundwater
I nvestigation

CDHS Meno Regarding Prelimnary Review
of Phase | VA RAP, Task Report No 1,
Site Characterization for Main Base and
South and West Sectors

EPA Letter to Base Transmtting
Comments on Phase I VA Site
Characterization Plan

CDHS Letter to Base Submitting Menos
Surmmari zi ng Meeting/ Conference Calls
Addr essi ng Phase | VA work Pl an

Phase | VA, Site Characterization Plan

Base Letter to EPA Transmitting Replies
to Comments on Phase | VA Wrk Pl an

Landi s, Anthony J. 1048
P. E

Chief Site

Mtigation Unit

Pal sgaard, Jeff H 65
Mer ced County
Departnent of Health

Randal |, Steven G 68
93 CSG DEEV

Kai ser, Donald W 70
Lt Col
93 CSGE DE

Wil son, Janes F, Col 164
93 CSGE CC

93 CSG DEEV 87

Loyd, John R 88
Cak Ri dge Nati onal
Laboratory

Haug, John A 899
Cty of Atwater

Buel |, Reid 71
California

Departnent of Health
Servi ces

Takata, Keith 74
EPA Region | X

Wang, David 84
California

Departnent of Health
Servi ces

I T Corp. 96
Hodges, Harold W 97

Lt Col
93 BMW CVE



16

19

05

09

09

13

16

23

08

15

30

08

Cct

Cct

Jan

87

87

87

87

87

87

87

87

87

87

87

88

EPA Letter to Base Regardi ng Conments
on Sanple Plan for Site
Characterization Activities,
of Revised Phase IVA Site
Characterization Plan

Appendi x D

RI/FS and RD, Statenent of Wrk
Energy Systens, Inc.

Newspaper Article,
Vel | Del ay"

"Haug d arifies CAFB

Base Letter to Resident Regarding
Whet her or not TCE is Absorbed into
Skin and | nhal ed Wil e Bat hing

CDHS Letter to Base Transmitting Review
of Phase | VA Site Characterizati on Wrk
Pl an

EPA Letter to Base Transmtting
Comments on Phase I VA Site
Char acterization Plan

DO Letter to Base Transmitting Plots
of TCE Concentrations Sanpled in Base
Test Wells 13-18

CDHS Letter to Base Transmitting Health
and Safety Plan for Phase IVA Site
Characterization Plan, Appendix B, Aug
87

Base Letter Transmitting Agenda and
Summary Regarding Meeting with

Regul at ory Agenci es on Phase IVA Site
Characterization Plan

R, SOWNfor Proposed JP-4 Fuel
Di stribution System and Update of Phase
IVA Site Characterization Plan

Base Letter to EPA Transmtting M nutes
of Phase | VA Wrk Plan Di scussion
Meeting, 17 Dec 87

EPA Letter to Base Regardi ng Recei pt of
Phase | VA Site Characterization Plan

Aug 87 and Sendi ng of Comments 16 Cct

87 and 13 Nov 87

Martyn CGof orth,
Kat hl een A
EPA Region | X

Martin Marietta

UNK

Chan, Arthur D
93 BMW CVE

Wang, David
California

102

103

905

106

107

Departnent of Health

Zinmpfer, Aty K
EPA Region | X

Avon, Lizanne

US Departnent of the
Interior - Water
Resources Division

Wang, David
California
Departnent of Health
Servi ces

Chan, Arthur D
93 BMW CVE

Martin Marietta

Energy Systens, Inc.

Chan, Arthur D
93 BMW CVE
Anderson, Julie

EPA Region | X

108

113

112

111

110

114

125



21 Jan 88

03 Feb 88

04 Feb 88

07 Mar 68

28 Mar 88

Apr 88

May 88

May 88

26 May 88

27 May 88

23 Jun 88

01 Jul 88

06 Jul 88

CDHS Thank You Letter to Base for
Respondi ng to Comments on Phase | VA
Work Plan, SP, and QAPP on TCE Pl une
Characteri zati on Contai ning Concerns
and Qutstandi ng | ssues

EPA Letter to Base Regardi ng Receipt of
21 Jan 88 Letter Regarding Phase | VA
Work Pl an

CDHS Letter to Atwater Gty

Admi ni strator Concerning Proposed
Pl acenent of Production Well Near
Bel | evue El enentary

EPA Letter to Gty of Atwater Regarding
oversight of Superfund R Activities

Base Letter to EPA Regardi ng Response
to Letters

RI/FS, Wrk Plan, Vol | of IV

RI/FS, Sanpling and Anal ysis Pl an, Vol
Il of IV

RI/FS, Health and Safety Plan, Vol IV
of IV

Groundwat er I nvestigation, Northeast
Quadrant, Technical Report, Vol | of Il

Groundwat er I nvestigation, Northeast
Quadrant, Appendices, Vol 11 of II

EPA Letter to Base Transmtting
Comment s on Revi sed Basewi de RI/FS Wrk
Pl an of Apr 88

CDHS Letter to Base Transmitting Staff
Revi ew of Basew de RI/FS Wrk Pl an of

Apr 88

Base Letter to CDHS Transnitting Vell
Installation Procedures used for Test
Wlls 12-18

IT Corp. Letter to Base Transmitting
Responses to EPA and CDHS Comments on
RI/FS Wrk Plans of Apr 88

I T Corp. Response to CDHS Comments on
RI/FS Wrk Plans, Apr 88

Wang, David
California

Departnent of Health

Servi ces

Anderson, Julie
EPA Region | X

Wang, David
California

Departnent of Health

Servi ces

Anderson, Julie
EPA Region | X

Chan, Arthur D
93 BMW CVE

I T Corp.

I T Corp.

I T Corp.

Boyl e Engi neering

Cor p.

Boyl e Engi neering
Cor p.

Sei d, Raynond
EPA Region | X

Wang, David
California

Departnent of Health

Servi ces

Aner asi nghe, S Felix

93 CSd CVE

I T Corp.

I T Corp.

124

122

910

904

116

126

127

129

135

136

138

139

142

147

150



14 Jul

15 Jul

18 Jul

19 Aug

29 Aug

Sep 88

01 Sep

14 Sep

15 Sep

Cct 88

10 Cct

88

88

88

88

88

88

88

88

88

EPA Letter to Base Transmtting
Docurent ati on Requirenents for Data
Val i dati on of Non-CLP Laboratory Data
for Organic and | norganic Analysis

CDHS Letter to Base Encouragi ng
| npl enent ati on of Toxic Waste Site

Characterization Phase of RI/FS, Apr 88

Base Letter to EPA Transmitting M nutes

fromO03 Jun 88 Meeting on RI/FS Wrk
Pl ans and M nutes from Subsequent
Conference Calls on 14 and 27 Jun 88

CDHS Letter to Base Regardi ng Recei pt
and Review of 18 Jul 88 Transcript of
03 Jun 88 Meeting on RI/FS Wrk Pl ans
and Subsequent Conference Calls on 14
and 27 Jun 88

IT Corp. Letter to Martin Marietta
Transmtting Final darifications of
Regul at ory Conments Received Jun 88 on
Work Plan, Sanpling Plan, Health and
Safety Plan, and Quality Assurance
Project Plan Submtted Apr 88 for
Upcoming RI/FS

RI/FS, Quality Assurance Project Plan,
Vol 11l of IV

EPA Letter to Base Regarding Failure to
Recei ve Addendumto Wrk Plan

Addr essi ng Comments in Lieu of Revised
Work Pl an

Newspaper Article, "TCE Eval uation
Programs Under Way at CAFB"

Newspaper Article: "Please Qutput for
Bill K' Regarding Air Force Article in
Signal, 14 Sep 88 "TCE Eval uati on Under
Way at Castle"

EPA Letter to Base Concerning Location
of Gty of Atwater Proposed Production
Vel |

EPA Menor andum Regar di ng Revi ew of
G oundwat er Docunent s

Sei d, Raynond
EPA Region | X

Wang, David
California
Departnent of Health
Servi ces
Aner asi nghe, S Felix
93 BMWV CVE

Wang, David
California
Departnent of Health
Servi ces

Eri kson,
I T Corp.

Dwi ght G

I T Corp.

Anderson, Julie
EPA Region | X

The Atwater Signal

Burke, WIlliamJ

Anderson, Julie

EPA Region | X

Joma, Hanni bal
EPA Region | X

151

152

154

155

156

128

159

165

163

903

909



19 Cct

27 Cct

28 Cct

31 Cct

22 Nov

Dec 88

26 Jan

08 Feb

28 Feb

10 May

29 Jun

20 Jul

10 Aug

15 Sep

88

88

88

88

88

89

89

89

89

89

89

89

89

Ceo/ Resource Consultants Letter to EPA

Regardi ng Review of Letter to Martin
Marietta Concerning darifications of
Responses to EPA and CDHS Comments on

Wrk Pl an

Prelimnary Health Assessnent

EPA Letter to Gty of Atwater Regarding
Locati on of Proposed Production Well

EPA Letter to Base Regardi ng Conpl etion
of Review of QAPP for work Pl an

EPA Letter to Base Concerni ng Measures
Taken to Mtigate Exposure to TCE

Cont am nated Water at Castle Mbile
Honme Par k

RI/FS, Wrk Plans, Addendum

Newspaper Article, "Mbile Hone Park
Taps Cty Water"

Newspaper Article, "H2O Spells
Happi ness for Park Residents"

TCE Sanpling Analysis Data

Martin Marietta Letter to CDHS
Regar di ng Addendumto RI/FS Wrk Pl an

Newspaper Article: "Famly Sues AF Qver

Tai nted Wl "

EPA Letter to Base Transmtting
Comment s Concer ni ng Changes to

G oundwat er Sanpling Events and Soil
Boring Locations

EPA Letter to Base Regarding Ongoing Rl
Activities

Geo/ Resource Consultants Letter to EPA
Regar di ng Revi ew of Recent Water Level
Data for Monitoring Wlls

Tryhorn, Alan D
Vanek, Eva

Geo/ Resour ce
Consul tants, Inc.

Agency for Toxic
Subst ances and
Di sease Registry

Anderson, Julie
EPA Region | X

Fl aherty, M chae
EPA Region | X

Fl aherty, M chae
EPA Region | X

I T Corp.

De La Cruz, Mke

The Atwater Signal

De La Cruz, Mke

The Atwater Signal

California water
Labs

Loyd, John R
Martin Marietta
Ener gy Systens,

McCarthy, Charle
The Fresno Bee

Fl aherty, M chael
EPA Region | X

Fl aherty, M chael
EPA Region | X

Vanek, Eva
Tryhorn, Alan D
Geo/ Resour ce
Consul tants, Inc.

169

170

908

S 171

S 902

176

334

172

187

203

I nc.

S

S

S

209

213

217

221



20

16

03

21

28

01

22

03

09

28

07

21

23

06

Sep

Cct

Jan

Feb

Feb

89

89

89

89

99

89

89

90

90

90

90

90

90

90

CRNXCB Letter to Base Regardi ng Review
of GAC Filtration Punp Test Results

Base Letter to HQ SAC Regardi ng RPM
Meeting, 20 Sep 89

Boyl e Engi neering Letter to Base
Transmtting Letter Report Regarding 72
Hour Punp Test

Base Letter to CDHS Transnitting 3rd
Quarter Results from Production Wlls
5 6, 9, 10, and 11 for Review

RI/FS, SONfor Step 3 Tasks

Base Letter to Resident Regarding
Drinki ng Water Sanpl es

Base Letter to EPA and CDHS
Transm tting RPM Meeting M nutes of
RI/FS, Nov 89

Certificate of Analysis, CACTitle 22
Drinki ng Water Conpliance

Martin Marietta Letter to Base
Transmtting Mnutes of RI/FS Review
Meeting, 25 Jan 90

Base Letter to EPA and CDHS Regardi ng
Agenda for Next RPM Meeting

RI/FS, Mnutes of Project Status
Meet i ng

CDHS Letter to Base Regarding Rational e
for MN713 and 714 Pl acenents

CDHS Letter to Base Regarding Rational e
for Locating MNW713 and 714 in Order to
Det ermi ne Potential TCE Source Areas

EPA Letter to Base Confirm ng Agreenent
with Rationale Provided by Air Force
for Locating MW713 and 714

Mosbacher, M chael

Cali forni a Regi onal

Water Quality
Control Board

Chan, Arthur D
93 BMW CVE

Reitz, Mark

Boyl e Engi neering
Cor p.

Bernier, David R
93 MY SGPB

Martin Marietta

H

Energy Systens, Inc.

Oyel owo, Layi A
93 CSE EM

Chan, Arthur D
93 CSE EM
California Water

Labs

Loyd, John R
Martin Marietta

Energy Systens, Inc.

Chan, Arthur D
93 CSE EM

93 BMNV PA

Mosbacher, M chael

Cali forni a Regional

Water Quality
Control Board

O Kane, John A, Jr
California

H

Departnent of Health

Servi ces

Fl aherty, M chael
EPA Region | X

S

223

225

228

230

369

232

239

242

251

255

257

259

260

264



09

17

25

02

18

23

30

31

31

Jun

Jun

Jun

Jun

Apr

Apr

May

May

May

May

May

May

90

90

90

90

90

90

90

90

90

90

90

90

90

Base Letter to EPA and CDHS
Transmtting Mnutes of Project

Managers' RI/FS Status Meeting,

90

Base Letter to EPA and CDHS

07 Mar

Transm tting Agenda for Next RPM

Meet i ng, Techni cal

Meno for Proposed

Pilot Treatment Plant System for
Revi ew, and Map of Meeting Pl ace

Base Letter Transmitting Mnutes of TRC

Meeting, 25 Apr 90

Martin Marietta Letter to Base
Transmtting Mnutes of 24 Apr 90 RI/FS
Proj ect Status Review Meeting

M D Letter to Base Regardi ng Request

for Use of Casad Canal

Ri ght of Way to

Drill/Test for Monitoring Wlls

Base Letter to EPA and CDHS Regardi ng

Next RPM Meeti ng

CDHS Letter to Base Regarding Coments
Menor andum for Proposed

on Techni cal
Long Ter m Punpi ng Test

Base Letter Transmitti ng RPM Meeti ng

M nutes, 31 May 90

CDHS Letter to DoD Transmitti ng DSMOA

SON TCE Filtration Systemfor Willace

Road Resi dents

Base Letter to Residents Regarding

Mont hly TCE Sanpl es Taken from Dri nki ng

Wt er

Base Letter to Residents Regarding

Monthly TCE Sanpl es Taken at OT-30 to
Monitor Drinking Water Quality

Base Letter to Resident Regarding

Installation of GAC Filter at OI-30 to

Renove TCE

Ri denour, Charles B 265

93 CSGE EM

Chan, Arthur D 269
93 CSE EM

93 CSGE EM 273

Loyd, John R 272
Martin Marietta
Energy Systens, Inc.

Reta, Tom 277
Merced Irrigation
District

Chan, Arthur D 278

93 CSGE EM

O Kane, John A, Jr 283
California

Departnent of Health
Servi ces

Chan, Arthur D 284
93 CSE EM
Ki zer, Kenneth W 359
California

Departnent of Health
Servi ces

93 CES/ CEVR 72

Sassaman, Brian L, 287
Lt

93 ME SGPB
Sassaman, Brian L, 288
Lt

93 M4 SGPB
Sassaman, Brian L, 289
Lt

93 ME SGPB



Jun 90

Jun 90

Jun 90

Jun 90

Jun 90

Jun 90

11 Jun

29 Jun

Jul 90

17 Jul

30 Jul

06 Aug

08 Aug

13 Aug

22 Aug

90

90

90

90

90

90

90

90

Base Letter to Resident Regarding

Installation of GAC Filter at Residence

to Renove TCE

Base Letter to Resident Regarding
Mont hly TCE Sanpl es Taken at Resi dence
to Monitor Drinking Water Quality

Base Letter to Resident Regarding
Mont hly TCE Sanpl es Taken at Resi dence
to Monitor Drinking Water Quality

Base Letter to Resident Regarding
Installation of GAC Filter at OT-30 to
Rermove TCE

Base Letter to Paul Harrison Co.
Regardi ng Water Sanple Coll ected from
Wel | by Bioenvironnental Engineering

Base Letter to Residents Regarding
Water Sanple Collected fromWl | by
Bi oEnvi ronnent al Engi neeri ng

Base Letter to EPA and CDHS
Transm tting Meeting Agenda for Next
RPM Meet i ng

Base Letter to EPA and CDHS
Transmtting Draft Work Plan Il for

Revi ew and Comment

Base Letter Regarding TRC Meeting
M nutes with Tal king Paper, 14 Jun 90

RPM Meeting M nutes, 22 Jun 90 and
Meeti ng Agenda, 24 Jul 90

Base Letter to Resident Regarding
Merced Union Hi gh School Site

RPM Meeting M nutes, 24 Jul 90

EPA Letter to Base Regarding Need for
TCE Renoval Action

RPM Meeti ng Agenda, 16 Aug 90
Internal Martin Marietta Letter

Transmtting SONfor Step 3 Tasks,
Revi sion 2

Sassaman, Brian L,
Lt
93 ME SGPE

Sassaman, Brian L,
Lt
93 M4 SGPB

Sassaman, Brian L,
Lt
93 M4 SGPB

Sassaman, Brian L,
Lt
93 M4 SGPB

Sassaman, Brian L,
Lt
93 ME SGPB

Sassanman, Brian L,
Lt
93 M4 SGPB

Chan, Arthur D 301
93 CSE EM

Chan, Arthur D 308
93 CSE EM

93 BMWNV PA 303

Chan, Arthur D 312

93 CSGE EM

Oyel owo, Layi A 314
93 CSE EM

Chan, Arthur D 320
93 CSE EM

Wrk, M chael 321
EPA Region | X

Chan, Arthur D 325
93 CSE EM

Loyd, John R 326
Martin Marietta
Energy Systens, Inc.

290

252

293

294

295

299



31 Aug

90

Sep 90

20 Sep 90

27 Sep 90

28 Sep 90

Cet 90

Cet 90

12

16

24

24

02

15

Cct

Cct

Cct

Cct

Dec 90

05

11

Dec

Dec

90

90

90

90

90

90

90

90

EPA Letter to Base Regardi ng Conpl etion
of Review of Draft RI/FS Wrk Plan No
2, Jul 90

SOWN Mai ntenance and Servicing of Three

Exi sting Qulligan Activated Carbon
Water Filtration Systens

Base Letter to EPA Transmtting Agenda
for Meeting 26-27 Sep 90
RI/FS, Project Status meeting m nutes,

26-27 Sep 90

RPM Meeting Mnutes, 16 Aug 90

Envi ronnental Update

Anbient Air Mnitoring Report

Base Letter to EPA and CDHS

Transmtting Draft Final of Work Plan 2

RPM Meeting M nutes, 26-27 Sep 90

RPM Meeti ng Agenda, 30 Cct 90

EPA Letter to Base Regarding Failure to

Submt Draft Final Work Plan No 2
Before 15 Cct 90

EPA Letter to Base Transmtting
Comments on RI/FS Long Term Sanpling
Pr ogram

Soi | Renedi ati on Report

RFA, Facility Assessnent Report

TRC Meeting Mnutes with Slides and
Tal ki ng Papers

RPM Meeti ng Agenda, 18 Dec 90

Wrk, M chael 329
EPA Region | X

93 CSGE DEEV 907
Baker, Thomas R, 336
Lt Col
93 CSE EM
93 CSE EM 337
Chan, Arthur D 338
93 CSE EM
93 BMWV PA 340
California 1003
Departrment of Health
Servi ces
Chan, Arthur D 345
93 CSE EM
Chan, Arthur D 348
93 CSE EM
Chan, Arthur D 350
93 CSE EM
Wrrk, M chael 351

EPA Region I X

Wrk, M chael 357
EPA Region | X

Hori zon Technol ogies 361

California 373
Department of Health
Servi ces

Vician, Todd MB, Lt 377
93 BMW PA

Oyel owo, Layi A 379
93 CSGE DrV



18 Dec

27 Dec

Jan 91

08 Jan

24 Jan

30 Jan

11 Feb

01 Mar

06 Mar

26 Mar

Apr 91

23 Apr

29 Apr

15 May

16 May

90

90

91

91

91

91

91

91

91

91

91

91

91

RI/FS, Project Status Meeting M nutes,
18 Dec 90

Resi dents Vs. USAF Court Docunent,
First Set of Interrogatories and

Request for Production of Docunentation

Techni cal menorandum Long Ter m Punpi ng
Test

RPM Meeting M nutes, 18 Dec 90

RI/FS, Project Status Meeting M nutes,
23-24 Jan 91

EPA Letter to Base Regarding Tinefrane
for Responding to QU2 Proposed

Schedul e

RPM Meeting M nutes, 23-24 Jan 91

TRC Meeting Mnutes, 23 Jan 90

RPM Meeti ng Agenda, 13 Mar 91

Base Letter to EPA Regardi ng Nam ng of
OUs

Castl e AFB Environnental Update

Base Letter Transmitting M nutes of

RI/FS Project Status Meeting, 13 Mar 91

RPM Meeti ng Agenda, 08 May 91

EPA Letter to Base Transmtting Meeting
M nutes, 23-24 Jan 91

Base Letter to Martin Marietta
Transm tting EPA and CRWMXB Comments on
Jan RPM Meeting M nutes

93 Csd DRV

US District Court of
California

I T Corp.

Col e, John R Lt Col
93 CSdE DE

93 CSd DEERV

Wrk, M chael
EPA Region | X

Chan, Arthur D
93 CSdE DeV

Vician, Todd MB, Lt
93 BMW PA

Baker, Thomas R,
Lt Col
93 CSdE DeV

Baker, Thomas R,
Lt Col
93 CSdE DeV

93 BMWV PA

Baker, Thomas R,
Lt Col
93 CSdE DeV

Baker, Thomas R,
Lt Col
93 CSdE DeV

Wrk, M chael
EPA Region | X

Baker, Thomas R,
Lt Col
93 CSdE DeV

383

983

382

389

395

396

398

407

408

415

417

427

431

443

445



21 May

22 May

29 May

01 Jun

27 Jun

Jul 91

12 Jul

12 Jul

18 Jul

Aug 91

08 Aug

15 Aug

20 Aug

26 Aug

Sep 91

91

91

91

91

91

91

91

91

91

91

91

91

CRWXB Letter to Base Regarding

Conpl etion of Review of Proposed
Schedul e Changes for OUJ 2 and Basewi de
R /FS

EPA Letter to Base Transmtting Draft
RPM Meeting M nutes, 08 May 91

Base Letter to IT Corp Transnmitting
Conmments on Draft RPM Meeting M nutes,
08 May 91

TRC Meeting Mnutes, 24 Apr 91

RPM Meeting M nutes, 27 Jun 91

Data Report, 15 VOC Probes Drilled in
Or-30 Area

Base Letter to EPA and CDHS
Transmtting Draft RPM Meeting M nutes,
28 Jun 91

Base Letter to EPA and CDHS Regardi ng
Failure to ldentify Requirenent to
Consul tant Preparing RI/FS Report, QU2
EPA Letter to Base Regarding Late

Recei pt of Draft Ri sk Assessnent for
QU2 and FFA Schedul e

Draft Soil Managenent Plan for Waste in
Druns and Rl Derived Waste Originating
from VOC Probes

Base Letter Transmitting Final RPM
Meeting Mnutes, 27 Jun 91

Newspaper Article: "CRAMXB Public
Hearing and Notice of Application for
Wast e Di scharge Requirenents”

Base Letter to EPA Transmtting Draft
RPM Meeting Mnutes, 01 Aug 91

Base Letter to CDHS Transmtting
Summary Sheet of Monthly TCE Results

RI/FS, Draft Report, QU2

Mosbacher, M chael
Cal i forni a Regi onal
Water Quality
Control Board

Wrk, M chael
EPA Region | X

Baker,
Lt Col
93 CSdE DV

Thomas R,

Leong, Linda L, Mj
93 BMWV PA

93 CSE DEVR
I T Corp.
Baker,

Lt Col
93 Csd DRV

Thomas R,

Baker,
Lt Col
93 CSdE DV

Thomas R,

Wrk, M chael
EPA Region | X

CDM Feder al
Cor p.

Baker,
Lt Col
93 CSdE DeV

Thomas R,

Pearson, J Law ence
The Merced Sun Star

Baker, Thomas R,
Lt Col

93 CSE DV
Baker, Thomas R,
Lt Col

93 CSE DV

H

Pr ogr ans

Metcal f & Eddy, Inc.

446

447

452

454

464

467

472

473

475

483

488

490

491

430

495



04

11

16

17

25

Sep

Sep

Sep

Sep

Sep

Cct 91

09

15

15

21

21

25

31

Cct

Cct

Cct

Cct

Cct

Cct

Cct

91

91

91

91

91

91

91

91

91

91

91

91

EPA Comments on Draft RPM Meeting
M nutes, 01 Aug 91

CDHS Letter to Base Regardi ng Revi ew of
Draft Soil Managenent Plan for Wastes
in Druns and Rl Derived Waste
Oiginating fromVOC Probes, Aug 91

Base Letter to EPA Transmtting Final
RPM Meeting Mnutes, 01 Apr 91

EPA Letter to Base Transmtting
Prelimnary Commrents on Draft RI/FS for
QU2

Base Letter to EPA Transmtting Draft
RPM Meeting Mnutes, 11 Sep 91

Draft Work Pl an/ Techni cal Menorandum
Scopi ng Menor andum for QU2

Base Letter to CDM Transm tting
Comments on RPM Meeting Mnutes, 17 Sep
91

CDTSC Letter to Base Regarding
Conpl etion of Review of Draft RI/FS for
QU2

EPA Letter to Base Regardi ng Comments
on Draft RI/FS for QU2

CDTSC Letter to Base Regarding Revised
Comments for Draft RI/FS for QU2

CRNXB Letter to Base Regarding
Conpl etion cf Review of Draft Final
RI/FS for QU2

EPA Letter to Base Regarding
Conpl eteness of RI/FS for QU2

Summary of Conference Call Between
Representatives to Discuss Critical

I ssues from EPA Conments on Draft QU2
R/ FS Report

Wrk, M chael 498
EPA Region | X

Wang, David 1021
California

Departnment of Health

Servi ces

Baker, Thomas R, 500
Lt Col

93 CSdE DeV

Wrk, M chael 502

EPA Region | X

Baker, Thomas R, 505
Lt Col
93 CSdE DeV

Metcal f & Eddy, Inc. 506

Baker; Thomas R, 510
Lt Col

93 CSdE DeV

Wang, David 516
California

Department of Toxic
Subst ances Control

Wrk, M chael 517
EPA Region | X

Wang, David 521
California

Department of Toxic

Subst ances Contr ol

Mosbacher, M chael H 522
Cal i forni a Regi onal

Water Quality

Control Board

Wrk, M chael 524
EPA Region | X

Wlder, WIliamL 529
Cak Ri dge Nati onal
Laboratory



19 Nov 91

20 Nov 91

22 Nov 91

Dec 91

Dec 91

03

06

16

16

18

18

20

20

91

91

91

91

91

91

91

91

Base Letter to EPA Transmtting Draft
RPM Meeting Mnutes, 22 Cct 91

EPA Letter to Base Regardi ng Revi ew and
Comment of Action Plan for Additional
Donmestic Wl |l Sanpling Sout hwest of
Base

Scopi ng Meeting Mnutes on QU2 Wrk
Plan, 22 Nov 91
RI/FS, Draft Final BRA, Vol | of 11,

Qs 2

RI/FS, Draft Final BRA, Vol Il of II,
QU2

EPA Letter to Base Transmtting
Comments on Draft Work Pl an/ Techni cal
Menor andunt Scopi ng Menor andum for QU2
CDTSC Letter to Base Regardi ng Recei pt

and Revi ew of EPA Comments Concerni ng
QU2 Wrk Pl an/ Techni cal Menorandum

EPA Letter to Base Regardi ng Revi ew of
Draft Final RI/FS for QU2

Base Letter to EPA Transmtting Final
RPM Meeting Mnutes, 22 Cct 91

EPA Letter to Base Regardi ng Revi ew of

Draft Proposed Plan for QU2

TRC Meeting Mnutes, 13 Nov 91

CDTSC Letter to Base Requesting 30 Day

Extensi on to Comment and Response California

Period in Order to Resolve Differences
with Regard to Content of Draft Final
RI/FS and Proposed Plan, QU2

CDTSC Letter to EPA Requesting 30 Day

Extensi on to Comment and Response California

Period in order to Resolve Differences
Wth Regard to Content of Draft Final
RI/FS and Proposed Plan, QU2

Baker, Thomas R,
Lt Col

Wrk, M chael
EPA Region | X

Baker, Thomas R,
Lt Col
93 CSdE DeV

Metcal f & Eddy, Inc.

Metcal f & Eddy, Inc.

Wrk, M chael
EPA Region | X

O Kane, John A, Jr
California

Department of Toxic
Subst ances Control .

wor k, M chael
EPA Region | X

Baker, Thomas R,
Lt Col
93 CSdE DeV

Wrk, M chael
EPA Region | X

Kehoe, M chael J,
Col

93 BMWV CV

Wang, David
Department of Toxic
Subst ances Control

Wang, David

Department of Toxic
Subst ances Control

535

537

542

545

546

547

550

555

556

557

558

559

561



Jan 92

Jan 92

07

09

16

21

22

22

22

22

22

22

22

Jan

Jan

Jan

Jan

Jan

Jan

Jan

Jan

Jan

Jan

Jan

92

92

92

92

92

92

92

92

92

92

92

RI/FS, Draft Final BRA, Vol | of II,
QU2

RI/FS, Draft Final BRA, Vol Il of II,
QU2

CDTSC Letter to Base Regardi ng Comments
on Draft Final RI/FS and Proposed Pl an,
QU2

EPA Letter to Base Requesting Delivery
of Revised RI/FS Prior to. Expiration
Date of 21 Jan 92 and Draft Final
Proposed Plan by 15 Feb 92

EPA Comments on Draft Work Plan for
G oundwat er Plune Characterization,
Scopi ng Menorandum for OU3, Dec 91

EPA Letter to Base Transmtting Review
and Comment on Draft RPM Meeting
M nutes, 17 Dec 91

Base Letter to Different Residents
Regar di ng TCE Sanpl i ng Near Their
Resi dences to Monitor Quality of
Drinki ng Water

Base Letter to Resident Regarding
Mont hly TCE Sanpl es Taken to Monitor
Quality of Drinking Water

Base Letter to CDHS Transmtting
Monthly TCE Test Results for Mnths of
Cct, Nov, and Dec 91

Base Letter to CDTSC Transmtting
Summary Sheet of Monthly TCE Results

Base Letter to Resident Transmitting
TCE Sanpl es Taken to Monitor Drinking
Water Quality

Base Letter to EPA Transmtting Surmmary

Sheet of Monthly TCE Results

Base Letter to EPA Regardi ng Anrendnents
to Draft Final R/FS for QU2

Metcal f & Eddy, Inc. 564

Metcal f & Eddy, Inc. 565

Mosbacher, M chael H 566
O Kane, John A, Jr
California

Department of Toxic
Subst ances Contr ol

Wrk, M chael 567
EPA Region | X

EPA Regi on | X 544

Wrk, M chael 569
EPA Region | X

Baker, Thomas R, 571
Lt Col

93 CSdE DV

Baker, Thomas R, 572
Lt Col

93 CSdE DV

Baker, Thomas R, 573
Lt Col

93 CSdE DeV

Baker, Thomas R, 574
Lt Col

93 CSdE DeV

Baker, Thomas R, 576
Lt Col

93 CSdE DeV

Baker, Thomas R, 577
Lt Col

93 CSdE DeV

Baker, Thomas R, 578
Lt Col

93 Csd DRV



27 Jan

29 Jan

30 Jan

30 Jan

Feb 92

06

10

11

12

12

13

14

Feb

Feb

Feb

Feb

Feb

Feb

Feb

92

92

92

92

92

92

92

92

92

92

92

EPA Letter to Base Transmtting
Comments on 22 Jan 92 Revisions to
Draft Final R/FS, QJ2

CDTSC Letter to Base Regardi ng Review
of Draft Final RI/FS and Proposed Pl an
for QJ2, Jan 92

CRNXB Letter to Base Regardi ng Revi ew
of Draft Final RI/FS, Jan 92 and
Proposed Plan, 27 Nov 92 for QU2

CDTSC Letter to Base Requesting for
Ext ensi on of | AG Schedul e, 29 Jan 92

VOC Probe Results

EPA Letter to Base Regardi ng Receipt of
Letter Requesting Extensions to FFA
Schedul es for Draft Final RI/FS for
QU 2, Draft work Plan for QU 3, and
Draft Final Proposed Plan for QU2

CDTSC Letter Regardi ng Base Request for
Identification of Applicable, Relevant
and Appropriate Requirenents for

Renedi ati on of G oundwat er

Cont ami nation at QU2

California Departnent of Public Wrks
Letter to CDHS Regardi ng ARARs for
Renedi ati on of G oundwat er

Contami nation for QU2

Base Letter to EPA Regardi ng Wrki ng
Sessi on and RPM Meeting M nutes, 04 Feb
92

Newspaper Article: "Carbon Filters Help
Castle with Goundwater d eanup”

Newspaper Article: "Castle dean-up
St eps Forward”

M D Letter to Base Regardi ng Water
Quality Results, DA-4 and Wl |l ace Road

Wrk, M chael 582
EPA Region | X

O Kane, John A, Jr 585
California

Department of Toxic
Subst ances Contr ol

Vorster, Antonia K J 586
Cal i forni a Regi onal

Water Quality

Control Board

Wang, David 587
California

Department of Toxic
Subst ances Contr ol

I T Corp. 589

Wrk, M chael 585
EPA Region | X

O Kane, John A, Jr 597
California

Department of Toxic
Subst ances Contr ol

Fillebrown, Paul A 600
California

Department of Public

Wor ks

Baker, Thomas R, 601
Lt Col

93 CSdE DeV

The Atwater Signal 602
The Wnton Tines 605
Selb, E C Ted, III 606

Merced Irrigation
District
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24

25

02

04
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10
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15

17

23

24

30

Feb

Feb

Feb

Feb

92

92

92

92

92

92

92

92

92

92

92

92

92

92

Base Letter to EPA Regardi ng Proposed
Plan for QU2

EPA Letter to Base Regardi ng Del i nquent
Draft Final Proposed Plan for QU2

Base Letter to EPA Transmtting Final
M nutes, RPM Meeting, 17 Dec 91

EPA Letter to Base Regarding Draft
M nutes of RPM Meeting, 04 Feb 92

EPA Letter to Base Regarding RD for
QU2

CRNXB Letter to Base Regarding Draft
Wrk Plan and Field Sanpling Plan,
G oundwat er Plume Characterization OU3

Newspaper Article: "Castle O eans
G oundwat er "

CRNXB Letter to CDTSC Regardi ng ARARs
for QU2

EPA Letter to Base Transmtting
Comments on Draft Final Proposed Plan
for QU2

Castl e AFB Environnental Update

EPA Letter to Base Regarding Cal EPA
Letters on RI/FS for QJ2

CDTSC Comments to Base Regarding Draft
Fi nal Proposed Plan for QU2

CRNXB Letter to Base Regarding Draft
Fi nal Proposed Plan for QU2

EPA Letter to Base Regarding Public
Comment Period for QU2

Baker, Thomas R,
Lt Col
93 CSdE DV

Wrk, M chael
EPA Region | X

Baker, Thomas R,
Lt Col
93 CSdE DV

Wrk, M chael
EPA Region | X

Wrk, M chael
EPA Region | X

lzzo, Victor J
Cal i forni a Regional
Water Quality
Control Board

The Atwater New
Ti nes

lzzo, Victor J
Cal i forni a Regional
Water Quality
Control Board

Wrk, M chael
EPA Region | X

93 BMWV PA

Wrk, M chael
EPA Region | X

O Kane, John A, Jr
California
Department of Toxic
Subst ances Contr ol

lzzo, Victor J
Cal i forni a Regional
Water Quality
Control Board

Wrrk, M chael
EPA Region | X
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615
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30 Mar 92

Apr 92

01

02

08

16

17

29

08

12

13

14

29

03

03

Apr

Apr

Apr

Apr

Apr

Apr

May

May

May

May

May

Jun

Jun

92

92

92

92

92

92

92

92

92

92

92

92

92

CRWNXCS Letter to Base Regarding Data
Needs for RCD, QU2

Proposed Pl an for Renedi ati on of
G oundwat er Contam nation in Area of
Wl | ace Road and DA-4

EPA Letter to Base Regardi ng Proposed
Plan for QU2

Newspaper Article: "Lack of Mney for
Water d ean-up"

EPA Letter to Base Regardi ng EPA Revi ew
of Aerial Photo Analysis and Draft CSA
Report

EPA Letter to Base in order to darify
EPA Positions on QU2

EPA Letter to Base Regarding Draft
Proposed Pl an Fact Sheet, Public
Comment Period and RCD, QU2

Newspaper Article: "Base Facilities to
Tie into Atwater Waste Water Treat nent
Pl ant "

Newspaper Article: "d eanup Plan U ged"

Newspaper Article: "Public Meeting
Pl anned"”

Base Letter to EPA Regardi ng RPM
Meeting, 14 May 92
Newspaper Article: "Castle's Proposed

Water O ean-up Pl an"

EPA Letter to Base Regarding Draft ROD
for QU2 and Requested Extension

CDTSC. Comments to Base on Proposed Pl an
for QU2

CRNXCB Comments to Base on Proposed
Plan for QU2

lzzo, Victor J
Cal i forni a Regional
Water Quality
Control Board

93 CES/ DEVR

Wrk, M chael
EPA Region | X

The Wnton Tines

Wrk, M chael
EPA Region | X

Anderson, Julie
EPA Region | X

Wrk, M chael
EPA Region | X

Sanders, Tammy S
The Atwater Signal

The Mbdesto Bee

The Merced Sun Star

Baker, Thomas R,
Lt Col
93 CSdE DE

The Atwater New
Ti nes

Anderson, Julie
EPA Region | X

Austreng, Janes C
California
Department of Toxic
Subst ances Contr ol

lzzo, Victor J
Cal i forni a Regional
Water Quality
Control Board
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638
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641

646

648

649

653

663

665

666

667

676

682
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15

16

29

05

07

11

11

11

13

14

18

03

16

Jun

Jul

Jul

Aug

Aug

Aug

Aug

Aug

Aug

Aug

Aug

Sep

Sep

92

92

92

92

92

92

92

92

92

92

92

92

92

Draft RCD, QU-2

SAF Letter to EPA Region I X and CDTSC
Regardi ng Di spute Resol ution

Newspaper Article: "Atwater in Line for
Bi g Federal Grant, $1.5 MIlion Wuld
Pay to Connect Castle AFB Sewer Lines
to Treatnment Plant"

EPA Letter to Base, CRANXCB, and CDTSC
Regardi ng Review of Draft ROD for QU2

Base Letter to EPA Transmtting RCD
Responsi veness Summary, QU2

CRNXCB Letter to EPA Regardi ng Revi ew
Comments Due Date for Draft ROD for
QU2

CDTSC Letter to EPA Regarding Draft ROD
for Q)2 with Comrents

PRC. Letter to Base Transmtting
Response to EPA Comments on Draft 100%
Desi gn Docunents and Draft RA Work Pl an
for QU1

Base Letter to EPA Concerning Conmments
on Draft ROD, QU2

CRNXCB Letter to Base Transmitting
Comments on Draft RCD, QU2

EPA Letter to Base and Cal EPA
Requesting Revi ew of Draft

Responsi veness Summary for OJ 2, 09 Sep
92

CRNXCB Letter to Base Transmitting
Comments on Draft QU 2 Responsiveness
Summary

EPA Letter to Base, CDTSC, and CRWXB
Transmtting Draft Final ROD for QU2

EPA Region | X

Vest, Gary D

Deputy Assi stant
Secretary of the Air
For ce

De La Cruz, Mke
The Merced Sun Star

Wrk, M chael
EPA Region | X

Parker, Scarlette P,

TSgt
93 BMWV CVE

lzzo, Victor J
Cal i forni a Regional
Water Quality
Control Board

Austreng, Janes C
California
Department of Toxic
Subst ances Contr ol

Scruggs, Mary
PRC Envi r onnent al
Managerent, |nc.

H cks, Brad
93 CES/ DEVR

lzzo, Victor J
Cal i forni a Regional
Water Quality
Control Board

Wrk, M chael
EPA Region | X

lzzo, Victor J
Cal i forni a Regional
Water Quality
Control Board

Wrrk, M chael
EPA Region | X
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688

700

702

703

707

708

709

712

713

715

721

726



21 Sep 92

24 Sep 92

25 Sep 92

26 Sep 92

Cet 92

02

09

13

21

23

29

02

04

05

Cct

Cct

Cct

Cct

Cct

Cct

92

92

92

92

92

92

92

92

92

92

EPA Letter to Base Regarding Draft
Final ROD for QU2 on D skette

Base Letter to EPA, CDTSC, and CRWXB
Regardi ng Retraction of Draft Final ROD
for QU2 (Reference EPA Letter, 16 Sep
92)

EPA Letter to Base Regardi ng Base
Cl eanup Infornmation

Base Letter to EPA, CDTSC, and CRWXB
Regar di ng Proposed FFA Schedul e

Draft Final RCD, OUJ2

Base Letter to EPA, CDTSC, and CRWXB
Regardi ng Transm ssion of Draft Final
ROD for QU2

EPA Letter to Base Transmtting Draft
Meeting Mnutes, 16 Sep 92

EPA Letter to Base Regarding Draft
Proposed FFA Schedul e

Base Letter to EPA, CDTSC, and CRWXB
Transm tting Proposed Agenda for RPM
Meeting, 04 Nov 92

Base Letter to EPA, CDTSC, and CRWXB
Transmtting RPM Meeting M nutes, 16
Sep 92

EPA Letter to Base Regarding Draft
Final ROD for QU2

Base Letter to EPA, CDTSC, and CRWXB
Regardi ng EPA's Comments on QU2 Draft
Final ROD, 29 Cct 92

RPM Meeting M nutes, 04 Nov 92

CDTSC Letter to EPA and HQ ACC
Regar di ng Di spute Resol ution

CRNXCB Letter to Base Regarding
Approval of Building 84 Renmoval Action

Wrk, M chael
EPA Region | X

Col e, John R Lt Col
93 BMW CVE

Takata, Keith
EPA Region | X

Col e, John R Lt Col
93 BMW CVE

93 CES/ CRV

Col e, John R Lt Col
93 SGE DE

Wrk, M chael
EPA Region | X

Wrk, M chael
EPA Region | X

Col e, John R Lt Col
93 BMW CVE

Col e, John R Lt Col
93 BMW CVE

Wrk, M chael
EPA Region | X

Baker, Thomas R,
Lt Col
93 CES/ CEVR

Reith, Charles
Jacobs Engi neeri ng
G oup, Inc.

Ward, Daniel T
California
Department of Toxic
Subst ances Contr ol

lzzo, Victor J
Cal i forni a Regional
Water Quality
Control Board

728

730

732

733

739

197

742

743

748

749

752

759

761

767

768



09

09

20

25

10

14

15

16

05

06

11

12

14

Jan

Jan

Jan

Jan

Jan

Feb 93

Feb 93

92

92

92

92

92

92

92

92

93

93

93

93

93

Castl e AFB Environnental Update
Castl e AFB Environnental Update

EPA Letter to Base Regarding Draft
Prelimnary Accel erated RO RA Schedul e
for QU2

EPA Letter to HQ ACC, CDTSC, and CRWXB
Regar di ng Di spute Resol ution, ROD for
QU2

Newspaper Article: "Castle AFB Receives
$21 MIlion for d eanup”

SON Title | Services for G oundwater
Treatnent, OF2 and Title Il Services
for Goundwater Treatnent, OJ1

CRWXCB-Letter to Base Regarding Draft
Update of Monitoring and Reporting
Program of Board Order Nunber

Newspaper Article: "Castle Gets O eanup
Fundi ng"

TRC Meeting Mnutes, 18 Nov 92

Base Letter to EPA, CDTSC, and CRWXB
Transm tting Proposed Agenda for RPM
Meeting, 20 Jan 93

EPA Letter to Base Regarding Draft
Qual ity Assurance Project Plan, Nov 92

EPA Letter to HQ ACC, CDTSC, and CRWXB
Regar di ng Di spute Resol ution, ROD for
QU2

CDTSC Letter to EPA Regarding D spute
Resol ution, ROD for QU2

RD, Draft Work Plan, QU2

Draft Conceptual Design Support
Docunent Techni cal Menorandum for OUJ 2

93 BWPA
93 BWPA

Wrk, M chael
EPA Region | X

Takata, Keith
EPA Region | X

The Wnton Tines

Jacobs Engi neeri ng
G oup, Inc.

lzzo, Victor J
Cal i forni a Regional
Water Quality
Control Board

Parker, Scarlette P,
TSgt
The Atwater Signal

Bi shop, Raynond C,
Col
93 BWCV

Col e, John R Lt Col
93 BWCVE

Wrk, M chael
EPA Region | X

Takata, Keith
EPA Region | X

Wang, David
California
Department of Toxic
subst ances Contr ol

Jacobs Engi neeri ng
G oup, Inc.

Jacobs Engi neeri ng
G oup, Inc.

769

784

772

774

779

946

785

786

788

789

790

791

792

798

799



Feb 93

03

08

09

19

23

01

08

22

22
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01

07

Feb

Feb

Feb

Feb

Feb

Apr

93

93

93

93

93

93

93

93

93

93

93

93

93

R, Conprehensi ve Basew de G oundwat er
Health and Safety Pl an

Base Letters to Residents Regarding
sanpling Results

Base Letter to EPA, CDTSC, and CRWXB
Regarding Draft Final RDRA Schedul e
for QU2

EPA Letter to Base Regarding Draft
Meeting Mnutes, 20 Jan 93

CDTSC Letter to EPA Regarding Extension
of Review Period for QU2

Base Letter to EPA, CDTSC, and CRWXB
Docunenti ng Phone Conversati on on
Approval of Contam nated G oundwater
Di sposal

MCDH Letter to Resident Responding to
Conment s

EPA Letter to MCDPH Regardi ng MCDPH
Letters of Feb 9 and 11, 93

EPA Letter to HQ ACC, CDTSC, and CRWXB
Regar di ng Di spute Resol ution, ROD for
QU2

Base Letter to Residents Transmitting
Results fromwell Water Sanpling

Newspaper Article: "Ceanup Efforts at
Castl e Conti nue"

CDTSC Letter to EPA Regardi ng Extension
of Review Period for QU2

Base Letter to Residents Transmitting
Mont hly TCE Sanpl es

HQ ACC Letter to EPA Region I X on
Di spute Resolution, ROD for QU2
Regardi ng EPA Letter, 22 Mar 93

Jacobs Engi neeri ng
G oup, Inc.

Baker, Thomas R,
Lt Col
93 CES/ CEV

Col e, John R Lt Col
93 BWCVE

Wrk, M chael
EPA Region | X

Wang, David
California
Department of Toxic
Subst ances Contr ol

Baker, Thomas R,
Lt Col
93 CES/ CEV

Pal sgaard, Jeff H
Mer ced County

Department of Public

Heal th

Wrk, M chael
EPA Region | X

Takata, Keith
EPA Region | X

Baker, Thomas R,
Lt Col
93 CES/ CEV

Li ndsay, Alvie
The Mbdesto Bee

Wang, David
California
Department of Toxic
Subst ances Contr ol
Baker, Thonmas R,

Lt Col

93 CES/ CEV

Mbgge, John W Col
HQ ACC/ CEV
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801

803

805

813

816

821

825

835

836

838

839

843

847
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Apr
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May 93

10

13
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18
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26

03

11

15

22

22

May

May

May

May

May

May

Jun

Jun

Jun

Jun

Jun

93

92

93

93

93

93

93

93

93

93

93

93

93

93

EPA Letter to Base Regarding QU2
Concept ual Design Support Techni cal
Menor andum

EPA Letter to Resident Regarding
Resident's Letter to Merced County
Departnent of Public Health

Base Letter to Resident Regardi ng Well
Sanpl i ng

Draft Final Conceptual Design Support
Docunent Techni cal Menorandum for OUJ 2

Draft -RPM Meeting M nutes, 29 Apr 93

HQ ACC Letter to EPA Regarding Dispute
Resol ution, ROD for QU2

Base Letter to CRAMXB Regarding QU 2
Waste Soil Disposal

Base Letter to CRAMXB Regardi ng QU 2
Waste Water Disposal

EPA Letter to Base Regardi ng Revised
QU-2 Conceptual Design Support
Techni cal Menorandum My 93

HQ ACC Letter to EPA Regarding Dispute
Resol ution, ROD for QU 2, Cost to
Conply Summary

Base Letter to Jacobs Regarding
Di sposition of Waste Generated by QU2
Activities

HQ ACC Letter to EPA Regarding Dispute
Resol ution, ROD for QU2

HQ ACC Letter to EPA Regarding Dispute
Resol ution, ROD for QU 2, Cost to
Conply Summary

EPA Letter to HQ ACC, CDTSC, and CRWXB
Regar di ng Di spute Resol ution, ROD for
QU2

Base Letter to CRAQXCB Regardi ng
Tenporary Shut Down of DA-4 and Wl l ace
Road

wor k, M chael
EPA Region | X

Wrk, M chael
EPA Region | X

Baker, Thomas R,
Lt Col
93 CES/ CEV

Jacobs Engi neeri ng
G oup, Inc.

Watkin, Ceoff W
Jacobs Engi neeri ng
G oup, Inc.

Mbgge, John W Col
HQ ACC/ CEV

Col e, John R LtCol
93 BWCVE

Col e, John R LtCol
93 BWCVE

Wrk, M chael,
EPA Region | X

Mbgge, John W Col
HQ ACC/ CEV

Baker, Thomas R,
Lt Col
93 BWCVE

Burnet, Glbert N
HQ ACC/ CEV

Mbgge, John W Col
HQ ACC/ CEV

Takata, Keith
EPA Region | X

Baker, Thomas R,
Lt Col
93 CES/ CEV
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858

866

871
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881
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19

25
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Jul

Jul

Jul

Jul

Jul

Aug

Aug

Aug

Aug

Aug

Aug

Aug

Aug

93

93

93

93

93

93

93

93

93

93

93

93

93

93

CDTSC Letter to EPA Regarding Extension
of Review Period for QU2

Ri ght of Entry Between Governnent and
Landowner

HQ ACC Letter to EPA Regarding Dispute

Resol ution, ROD for QU 2, Cost to HQ ACC CEV

Conply Summary

Base Letter to CRWQCB Regardi ng Summary
Sheet of Al Monthly TCE Results

Base Letter to Resident Regarding Their
Culligan Water Filter

Ri ght of Entry for Environnental
Testing and Monitoring

RPM Meeting M nutes, 22 Jul 93

CRNXB Letter to HQ ACC Regardi ng QU2
Di sput e Renmai ni ng | ssues

Base Letter to Resident Transmitting
Water Sanmple Results

EPA Letter to CRANXCB Regarding D pute
| ssues of QU2 ROD

Base Letter to CRANQXCB, CDTSC, and EPA
Regar di ng waste Water D sposal

EPA Letter to Base Regardi ng Updat ed
Long- Term Groundwat er Sanpling Pl an

CRNXCB Draft Meno Regarding OU2
Di spute Resol ution Meeting Mnutes, 10
Aug 93

EPA Letter to CRNMXB Regarding Draft
M nutes of QU2 Meeting, 10 Aug 93

Wang, David
California
Departnment of Toxic
Subst ances Contr ol

Kot yk, Jack W
AFBDA/ QL

Mbgge, John W Col

Baker, Thomas R,
Lt Col
93 CES/ CEV

Baker, Thomas R,
Lt Col
93 CES/ CEV

93 CES/ CEVR

Watkin, Ceoff W
Jacobs Engi neeri ng
G oup, Inc.

Pearson, J Law ence
Cal i forni a Regional
Water Quality
Control Board

Fraher, Jeffrey T,
Maj
93 CES/ CrV

Anderson, Julie
EPA Region | X

Baker, Thomas R,
Lt Col
93 CES/ CEV

Wrk, M chael
EPA Region | X

Vorster, Antonia K J
Cal i forni a Regional
Water Quality
Control Board

Wrrk, M chael
EPA Region | X
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342

346

380

400

457

474

484

494

504

508

533

540

581



27 Aug 93 CRWXB Letter to HQ ACC, CDHS, and EPA Pearson, J Law ence 654
Regar di ng Resol ution of OJ2 Dispute Cal i forni a Regional
Water Quality
Control Board

Sep 93 Advance Draft Hydrogeol ogi cal Techni cal Jacobs Engi neeri ng 668
Menor andum for QU2 Group, Inc.
01 Sep 93 Base Letter to TRC Menbers Transmtting Par ker, Scarlette P, 711
Meet i ng Agenda Tsgt
93 BWPA
01 Sep 93 EPA Letter to CRNMXB, Regardi ng EPA Wrk, M chael 738
Comments on Draft Mnutes of QU2 EPA Region | X

Meeting, 10 Aug 93, and Draft Waste
Di scharge Requirenent, 19 Aug 93

02 Sep 93 EPA Letter to HQ ACC, CDTSC, and CRWXB Takata, Keith 849
Regar di ng Di spute Resol ution, ROD for EPA Region | X
QU2

03 Sep 93 HQ ACC Letter to CDTSC and CRWXB Burnet, Glbert N 183
Regar di ng Di spute Resol ution, ROD for HQ ACC CEV
QU2

08 Sep 92 Base Letter to EPA, CDTSC, and CRWXB Fraher, Jeffrey T, 233
Transmtting RPM Meeting M nutes, 19 Maj
Aug 93 93 BW CVE

15 Sep 93 Base Letter to Resident Regardi ng Well Morris, Brett, Capt 758
Sanpling Information 93 BWCVE

17 Sep 93 Base Letter to EPA, CDTSC, and CRWXB Col e, John R LtCol 824
Regar di ng Proposed Agenda for RPM 93 BWCVE

Meeting, 14 Cct 93

20 Sep 93 EPA Letter to Base Regardi ng Revised Work, M chael 831
Draft Final ROD for QU2 EPA Region | X

22 Sep 93 EPA Letter to Base Regardi ng Del ayed Work, M chael 725
Draft Prelimnary Conceptual Design EPA Region | X

Docunent for QU2

22 Sep 93 HQ ACC Letter to Base Regarding Revised Battaglia, Mchael R 780
Draft Final ROD for QU2 HQ ACC/ CFVR
22 Sep 93 EA Letter to HSC Transmtting Hard Copy Bugi ca, David M 953
of Requested Modeling of G oundwater EA Engi neeri ng,
Fl ow and Contam nant Dispersion at QU1 Sci ence, and

Technol ogy, Inc.

24 Sep 93 HQ ACC Letter to EPA, CDTSC, and CRWXB Burnet, Glbert N 677
Regardi ng Di spute Resolution, Draft HQ ACC/ CEV
Fi nal ROD Submi ssion for OJ2



22 Cct 93

27 Cct 93

Nov 93

Nov 93

08 Nov 93

10 Nov 93

12 Nov 93

15 Nov 93

15 Nov

19 Nov

23 Nov

14 Dec

Jan 94

05 Jan

05 Jan

08 Feb

93

93

93

93

94

94

94

EPA Letter to Base Regardi ng Revised
Draft Final RCD for QU2

CDTSC Letter to Base Regardi ng Review
Comments on Revised Draft Final ROD for
QJ2, Cct 93

Final ROD, QU2

Hydr ogeol ogi cal Techni cal Menorandum
Raw Field Data, QU2

EPA Letter to Base Regardi ng Revised
Draft Final RCD for QU 2, Nov 93

Base Letter to EPA, CDTSC, and CRWXB
Transm tti ng Requested Ammended Pages
of Final ROD for QU2

CDTSC Letter to Base Regardi ng Review
Comrents on QU2 Hydrogeol ogi ¢
Techni cal Menorandum OCct 93

EPA Letter to Base Regarding QU2 Draft
Hydr ogeol ogi cal Techni cal Meno

Fi nali zed Boring Logs, QU2 (Revised
Appendi x A)

EPA Letter to Base Regarding QU2 Draft

Prelimnary Conceptual Design

Fi nal Record of Decision for Operable
Unit-2

Base Letter to CDHS, CRWMXB, and Jacobs

Engi neering Transnmitting Monthly TCE
Resul ts

Fi nal Hydrogeol ogi cal Techni cal
Menorandum Vol | of 11, Q)2

Jacobs Engi neering Conversation with
CRWXCB Regar di ng Upper Subshal | ow HSZ
Data Gaps, Of Base QU2

RPM Meeting M nutes. 09 Dec 94

RPM Meeting M nutes, 27 Jan 94

Wrk, M chael
EPA Region | X

Ward, Daniel T
California
Department of Toxic
Subst ances Control
93 CES/ CEVR

Jacobs Engi neering
G oup, Inc.

Wrk, M chael
EPA Region | X

Col e, John R LtCol
93 BW CVE

Ward, Daniel T
California
Department of Toxic
Subst ances Control

Wrk, M chael
EPA Region | X

Jacobs Engi neering
G oup, Inc.

Wrk, M chael
EPA Region | X

AFBCA/ OL- |

Chan, Arthur D
93 BWCV

Jacobs Engi neering
G oup, Inc.

Hel l er, Noah R
Jacobs Engi neering
G oup, Inc.

Watkin, Ceoff W
Jacobs Engi neeri ng.
G oup, Inc.

Watkin, Ceoff W
Jacobs Engi neering
G oup, Inc.

271

562

206

968

181

184

185

99

969

101

1064

1024

975

932

951

950



Mar 94

02

07

09

21

22

01

19

28

28

29

29

06

09

Apr

Apr

Apr

May

May

94

94

94

94

94

94

94

94

94

94

94

94

94

Internal Base Menmorandum Transmitting
Proposed Agenda and Draft Charter for
RAB for Revi ew and Conment

Base Letter to EPA, CDTSC, and CRWXB
Transmtting RPM Meeting M nutes, 27
Jan 94

Castl e AFB Environnental Update

Newspaper Article, "Advisory Board
Meet s"

Base Letter to EPA, CDTSC, and CRWXB

Transm tting Final RPM Meeting M nutes
fromO02 Mar 94 and Meeting Agenda from
22 Nar 94

SOWN Title | Services for G oundwater
Treatnent, OF2 and Title Il Services
for Goundwater Treatnent, OJ1

RAB Meeting M nutes, 09 Mar 94

RPM Meeting M nutes, 24 Mar 94

AFBCA Letter to EPA Transmitting QU2
ROD Si gnat ure Page

EPA Letter to Base Regarding Interim
Renoval Action, Extraction Wll #SE-7
95% Desi gn Review, QU2

Conceptual Design Report, Vol | of II,
QU2

Conceptual Design Report, Qutline
Specification, Vol Il of Il, Q)2

CDTSC Letter to Base Transnitting
Conmment s on Long Ter m G oundwat er
Sanpling Plan, Draft Final Waste
Managenent Pl an, Draft VLEACH Benzene
Resul ts, and Specifications for
Construction of TCE Extraction Vel

Jacobs Engi neering Response to EPA
Comment s on Draft Conceptual Design
Report, G oundwater Treatnment, QU2

Bi shop, Raynond C,
Col
93 BWCV

Sal gado, Rogelio R
93 BWCVE

93 BW PA

The Merced Sun Star

Col e, John R LtCol
93 BWCV

Jacobs Engi neering
G oup, Inc.

Bi shop, Raynond C,
Col
93 BWCV

Col e, John R LtCol
93 BW CVE

Carr, John P
AFBCA/ NW

Roberts, David E
EPA Region | X

Jacobs Engi neering
G oup, Inc.

Jacobs Engi neering
G oup, Inc.

Austreng, Janes C
California
Departnment of Toxic
Subst ances Contr ol

Leach, Janes D
Jacobs Engi neering
G oup, Inc.

957

926

984

985

1029

947

1032

954

929

1035

979

980

1037

928



10

20

23

26

May

May

May

May

Jun 94

Jun 94

01

13

15

17

03

25

13

06

25

27

Jun

Jun

Jun

Jun

Aug

Aug

Sep

Cct

Cct

Cct

94

94

94

94

94

94

94

94

94

94

94

94

94

94

Draft RPM Meeting Mnutes, 28 Apr 94

Final RPM Meeting Mnutes, 28 Apr 94
and Meeting Agenda, 26 May 94

Newspaper Article, "Public
Noti ce/ Notice of Availability"

Base Letter to EPA, CDTSC, and CRWXB
Regar di ng Docunentation of Meetings
with Local Property Oaners inpacted by
Envi ronnental O eanup Efforts

Phase ||, Conprehensive Basew de QU
Ri sk Assessnent, Techni cal Menorandum

Jacobs Engi neering Response to EPA and
CRNXCB Comments on Draft Final
Conceptual Design Report, QU2

Castl e AFB Environnental Update
Meeting M nutes from AFBCA and ATSDR
Heal th consultati ons and Data Gap
Revi ews

RA, Work Plan, QU2

EPA Letter to Base Concerning Sel ection
of Service Center to Adm nister RD RA
Contract for QU2

EPA Letter to Brooks AFB Regardi ng
Basi ¢ Concerns with SO\

Summary of Model i ng Recommendati ons and
Anticipated Actions to be Performed:
Concerning QU2
RAB Meeting Mnutes, 13 Sep 94

Final RPM Meeting Mnutes, 22 Sep 94
and Meeting Agenda, 02 Nov 94

EPA Letter to Base Regardi ng Revi ew of
Prelimnary Draft Explanation of
Significance D fference for ROD, QU2

RAB Meeting Mnutes, 13 Sep 94

Watkin, Ceoff W
Jacobs Engi neering
G oup, Inc.

Col e, John R LtCol
93 BWCVE

The Merced Sun Star

Gaddy, Arnon T, Jr,

TSgt
93 BWPA

Jacobs Engi neering
G oup, Inc.

Jacobs Engi neering
G oup, Inc.

93 BWPA

St okes, Mark H, Col
AFBCA- AL/ CEM
Jacobs Engi neering
G oup, Inc.
Roberts, David E
EPA Region | X
Roberts, David E
EPA Region | X

UWah State

Uni versity

93 BWCV

H cks, Brad
93 CES/ CEVR

Roberts, David E
EPA Region | X

Ml i son, John C,
Jr, Col
93 SPTE CC

927

1038

1039

923

931

1041

971

1042

897

930

1045

997

1000

1006

1010

1011



11 Nov

28 Nov

07 Dec

15 Dec

15 Mar

27 Mar

11 Apr

May 95

12 May

18 Jul

21 Jul

31 Jul

94

94

94

94

95

95

95

95

95

95

95

Long Term G oundwat er Sanpling Program
Summary of G oundwat er Monitoring,
Quarter 3, 94

Fi nal - RPM Meeting M nutes, 02 Nov 94
and Meeting Agenda, 07 Dec 94

Expl anation of Significant Difference
for the ROD for QU2

CDTSC Letter to Base Regardi ng Review
of Draft Conprehensive Basew de RI/FS
Report

Meeting mnutes of Renedial Project
Managers Meeting held on 15 Mar 95

Meeting Mnutes for 27 Mar 95
Restoration Advisory Board Meeting

Sunmmary of March 1995 Donestic Wl |
Sanpling Results

Envi ronnent al Basel i ne Survey for
Twenty- Five Parcels of Land Located
Near Castle AFB

Draft Summary of Donestic well
Moni tori ng January Through April 1995

July 18 1995 Renedi al Project Managers
Meeting M nutes

July 1995 Draft Renedi al Project
Managers and Techni cal Worki ng G oup
Sessi ons Meeting M nutes

Jacobs Engi neering Group, Inc. Stop
Work Order

Jacobs Engi neering
G oup, Inc.

Pohl nei er, mark A,
Capt
93 BW CEW

Mol Ii son, John C.,
Col

Roberts, David E
Ghazi, Rizgar A
AFBCA/ OL- |

EPA Region | X
California

Department of Toxic

Subst ances Control

Ghazi, Rizgar A
California

Department of Toxic

Subst ances Control

Kumanchi k, Cynthi a
Quti errez- Pal menberg

, Inc.

Kumanchi k, Cynthi a
Quti errez- Pal menberg

I nc.

McLeod, Canpbel l

Jacobs Engi neering

G oup, Inc.

ACC CES/ ESV (Geo
Marine, Inc.)

McLeod, Canpbel l

Jacobs Engi neering

G oup, Inc.

AFBCA QL- |

AFBCA QL- |

Smth, Alice R
Tacobs Engi neering
G oup, Inc.

1012

1014

1063

1017

1090

1091

1103

1069

1075

1112

1114

1118



24 Aug

12 Sep

29 Sep

15 Dec

14 Feb

19 Feb

22 Feb

12 Mar

14 Nar

15 Mar

UNK

UNK

95

95

95

95

96

96

96

96

96

96

Assunptions for Revised Design Basis
Report (RDBR) G oundwater Model

Devel opnent

12 Sept enber 1995 Renedi al
Managers' Meeting M nutes

12 Septenber 1995 Restorati on Advisory

Board Meeting M nutes

21 Novenber 1995 Restoration Advisory

Board Meeting M nutes

Fi nal January 1996 Renedi al
Managers' Meeting M nutes

Data Gap Wl | Installation for
Term Groundwat er Sanpling Program

21 February 1996 Draft Renedi al

Managers Meeting M nutes

CDTSC Ceol ogi cal Services Unit review
of Draft Revised Basis of Design Report

(RBDR)

CDTSC s review of Draft Revised Basis

of Design Report

U. S. EPA comments on Draft Revised Basis

of Design Report (RBDR)

Newspaper Article, "Meeting Today on

TCE in Mbile Home Park"

Phase I, SON Construct Water
Located at Vallace Road and Near by

Hospi tal Road

Hobbi ns, Christopher 1123
AFCEE/ ESB

AFBCA/ QL- | 1145

AFBCA/ QL- | 1135

Kumanchi k, Cynthi a 1151
Qutierrez - Pal nenberg
, Inc.

AFBCA/ OL- | 1175

Hobbi ns, Christopher 1172
AFCEE/ ERB

Kumanchi k, Cynthi a 1171
Quti errez-Pal menberg
, Inc.

Scruggs, Mary 11
California

Departnment of Toxic

Subst ances Contr ol

Ghazi, Rizgar 11
California

Departnment of Toxic

Subst ances Contr ol

Roberts, David 11
EPA Region | X

De La Cruz, Mke
The Merced Sun Star

UNK 9

67

66

65

47

06



Tabl es

TABLE 2-1
SELECTED REMEDI AL ACTI ONS

Pl une Sel ected Renedi al Action
Mai n Base Pl unme Pl ume capture and treatnment to achi eve groundwater cleanup to the MCL
| evel . Extraction of contam nated groundwater; treatment using a
conbi nation of air stripping and carbon adsorption; disposal of treated
groundwat er using reinjection, canal discharge, and/or reuse. Renedia
action to be inplenented in a phased approach. *

East Base Pl une I npacted area well destruction and nmonitoring utilizing the sealing and
abandonnment of wells to protect against further cross contam nation of
HSZs, and nonitoring to devel op nore conplete definition of the
contamnation. |If further active renediation is needed, a punp and treat
approach will be inplenented as the presunptive renedy.*

Castle Vista Plune I npl enentation of active punp and treat as a presunptive renedy. The
renedy consists of plunme capture and treatnment to achi eve groundwat er
cleanup to the MCL | evel; extraction of contam nated groundwater
treatnment using a conbination of air stripping and carbon adsorption; and
di sposal of treated groundwater using reinjection, canal discharge, and/or
reuse. Renmedial action to be inplenented in a phased approach. *

Nort h Base Pl une No further active renediation**
Landfill 1 Plume No further active renediation**
Landfill 4 Plune No further active renedi ati on**

*Admi ni strative controls, in addition to the indicated remedy, will be inplenented as necessary.

**Active renediation of the North Base, Landfill 4, and Landfill 1 Plune Regions is not warranted because action is being taken to renediate

t he sources, and because renoving the | ow concentration contam nants fromthe groundwater woul d provide little benefit while incurring high
costs. However, because several of the contam nants are above the primary drinking water standards, institutional controls (such as deed
restrictions) will be applied to prohibit the installation of groundwater supply wells on Castle AFB that woul d jeopardize public health or
the environnent fromNorth Base, Landfill 4 and Landfill 1 Plune areas. Additionally, long-termmonitoring will be continued and nodified as
necessary to nonitor contani nant concentrations. Contamnination concentration levels in the groundwater will be nonitored as part of the LTGSP
and will be reeval uated annually.



TABLE 3-1
GROUNDWATER ZONES AND PLUME REG ONS AT CASTLE An, CA

Pl ume/ Regi on Locati on Pri nci pal Zones 3 of
Cont am nant ( s) Cont am nati on

Mai n Base Beneath the Main Base sector, TCE 1 and ot her shal | ow, upper

Plume 1 corresponding to the QU1 VOCS subshal | ow, | ower
remedi ation area (installed treatnent subshal | ow, and
systen confi ned

Mai n Base Beneath the Main Base sector, TCE and ot her shal | ow, upper

Pl ume 2 corresponding to the QU2 VOCSs subshal | ow, | ower
renmedi ation area (treatnent system subshal | ow, and
under constructi on) confi ned

Landfill 4 Beneath Landfill 4 in the Wst Base Vocs shal | ow

Pl une sector

North Base Beneath Landfill 5 in the North Base TCE and ot her shal | ow

Pl une sector Vocs

East Base Beneath the East Base sector TCE and ot her shal | ow

Pl une Vocs

Landfill 1 Beneath Landfill 1 in the South Base VQOCs and shal | ow and upper

Pl une sector arsenic 2 subshal | ow

Castle Vista Beneath the Castle Vista Landfill B in Vocs shal | ow

Pl une the of f-base sector

Trichol orethyl ene(TCE) is a volatile organic conpound (VOC) however, since TCE is the major groundwater contam nant at
Castle Airport, it is identified separately fromthe VOC groupi ng.

A naturally occurring chemcal with elevated | evels common in the region's groundwater.

The depth of groundwater zones at Castle Airport are as follows: Shallow - 60 to 95 feet bel ow ground surface (bgs); Upper
Subshal low - 96 to 160 feet bgs; Lower Subshallow - 161 to 220 feet bgs; Confined - 220 to 350 feet bgs, Deep - 351 feet
bgs.



<I M5 97134J>

<I MG 97134K>
<I MG 97134L>
<I MG 97134M>
<I MG 97134N>
TABLE 3-4. Rl SK ASSESSMENT SUMVARY
Pl urre G oundwat er Pri nci pal Exposur e Poi nt St andard Cancer Hazar d
Regi on Contami nants 1 Concentr a- (ug/L) 3 Ri sk 4 | ndex 4
tion (ug/L) 2
Mai n Shal | ow TCE 91 5 9.0x10 -5 2.7
Plume 1 HCBD 0. 66 -
1,1 DCE 0.73 6
Upper TCE 156 5 2.2x10 -4 4.1
Subshal | ow cis 1,2 DCE 0.91 -
Lower TCE 17. 4 5 1.9x10 -5 0.6
Subshal | ow
Confi ned TCE 33.6 5 2.6x10 -5 3.9
Mai n Shal | ow TCE 105 5 1.9x10 -4 2.9
Pl ume 2
Upper TCE 208 5 1.8x10 -4 3.2
Subshal | ow DEHP 15 4
Lower TCE 4 5 2.9x10 -6 0.08
Subshal | ow
Confi ned Benzene 0.5 1 3.0x10 -6 0.05
East Base Shal | ow TCE 2.25 5 8.7x10 -5 0.6
DEHP 37 4
Castl e Shal | ow PCE 11 5 1.1x10 -4 0.3
Vista
North Base Shal | ow DEHP 37 4 5.2x10 -5 0.4
Landfill 1 Shal | ow PCE 0.56 5 2.9x10 -4 1.8
Landfill 4 Shal | ow DEHP 39 4 1.7x10 -4 3.7

Ant i nony



Contami nants listed are the principal contributor to the total cancer risk and/ or hazard index.

Exposure point concentration is the concentration of the contam nant at the point of human exposure, as analyzed in the
Ri sk Assessment

Standards are the nore restrictive of federal or California standards for safe drinking water.

The cancer risk and hazard index are the total risk/hazard for all contributions under the adult residential exposure

scenario that |eads to the highest val ue.

ug/ L M crograns of contami nant per liter of water DCE D chl oroet hene
TCE Tri chl or oet hyl ene DEHP Bi s-(2-ethyt hexyl)phthal ate
PCE Per chl or oet hyl ene HCBD Hexachl or obut adi ene



Table 3-5
Chemical s of Potential Concern (COPCs) in Goundwater by Plunme Region

Landfill 1 Landfill 1
Mai n Pl une Mai n Pl une Mai n Pl une Mai n Pl une Mai n Pl une Castle Vista East Base Pl umre Pl umre Landfill 4 Nor t h
Det ect ed Chemi cal Region 1 Region 1 Region 1 Region 1 Regi on 2 Pl ume Pl ume Regi on Regi on Pl ume Bass
(shal | ow (upper sub- (1 ower sub- (confined Regi on Regi on (shallow  (uppersub- Regi on Pl ume
HSZ) shal | ow HSZ) shal | ow HSZ) HSZ) HSZ) shal | ow Regi on
HSZ)
SUL CF
ORGANI Cs
1, 1- Di chl or oet hene o]
1, 2- Di br onp- 3- chl or opr opans ( DBCP) 0 00 o]
1, 2- Di bronpet hane (et hyl ene di brom de) 0
1, 2- Di chl orobenzene 00
1, 3-Di chl orobenzene
1, 4- Di chl or obenzene
1, 1- Di chl or oet hane
1, 2- Di chl or oet hane
1, 2- Di chl or oet hene
1, 2- Di chl or opr opane o] 0 0
1,2,3-Trichl orobenzene 0 0
1,2,4-Trichl orobenzene o] (o] (o]
1,1, 1-Trichl oroet hane 0 0 o
1,2, 4-Tri met hyl benzene
1, 3,5-Trinmet hyl benzene(nmesityl ene)
2- Chl or ot ol uene
Benzene
bi s(2et hyt hexyl ) pht hal ate 0 0 0 0
Bronodi chl or onet hane
Bronof orm o]

[e]
o
o]

o O O O
(=

[e]
o]
o
=]
[=]

o oo O
O
O

Car bon Tetrachl oride o] [¢] o] [¢] o]
Chl or obenzene o]

Chl orof orm 0 0 0 00 0
cis-1, 2-Di chl oroet hene
Di br onochl or onmet hane

Di chl or odi f | uor onet hane
Et hyl benzene

Hexachl or obut adi ene

| sopropyl benzene

Met hyl ene Chl ori de
Napht hal ene

n- But yl benzene

n- Propyl benzene

p- | sopropyl t ol uene
t-Butyl benzene

Tetrachl or oet hene

O
O
O
O
O
O

o OO OO
o oo oo

o OO0 O OO OO O
=]

o O O O



Det ect ed Chenmi cal

Tol uene

Trichl oroet hene
Trichl orof | uromet hane
Vinyl chloride
Xyl enes

| NORGANI CS

Al umi num

Ant i nony
Arsenic

Barium

Boron

Chr om um

Cobal t

Lead

Mol ybendum

Ni ckel

Silica

Silver

Vanadi um

S=shal | ow HSZ

U=Upper subshal | ow HSZ
L=l ower subshal | ow HSZ
C=confined HSZ

Cheni cal s of Potenti al

Mai n Pl une

Region 1

(shal | ow
HSZ)

Mai n Pl une
Region 1
(upper sub-
shal | ow HSZ)

o o OO o O

Mai n Pl une
Region 1
(1 ower sub-

shal | ow HSZ) HSZ)

Table 3-5
Concern (COPCs)

Mai n Pl une
Region 1
(confined

in Goundwat er by Plume Region

Mai n Pl une
Regi on 2

SULCF
0 0 [¢]
6000

y O

Castle Vista
Pl ume
Regi on

East Base
Pl ume
Regi on

o

Landfill 1
Pl umre
Regi on

(shal | ow
HSZ)

Landfill 1
Pl umre
Regi on
(upper sub-
shal | ow
HSZ)

Landfill
Pl ume
Regi on

4

Nor t h
Bass
Pl ume
Regi on

o oo oo



Table 3-6

G oundwat er Exposure Pat hways Matrix for CAFB

Resi denti al I ndustri al
Exposure Route Adult Child Adul t
I ngestion X X X
Der mal Cont act X X X
(Showeri ng)
I nhal ati on of X X
Vol ati |l es
I ngesti on of X X
Horregr own

Pr oduce



Toxicity Criteria for Contaninants of Potentia

Vi ght -

of -
Chemi cal Evi dence
I nor gani cs
Arseni c A
Lead B2
O gani cs
Benzene A
Bi s(2- et hyt hexyl ) pht hal at e B2
Br onodi chl or onet hane B2
Br onof or m B2
Carbon tetrachloride B2
Chl orof orm B2
1, 2, - Dl br ono- 3-di chl or opi ropane B2
Di br onochl or onet hane C
1, 2- D br onpet hane B2
1. 4-Di chl or obenzone B2
1, 1- D chl or oet hane C
1, 2- D chl or oet hane B2
system
1, 1- D chl or oet hene C
1, 2- Di chl or opr opane B2
Hexachl or obut adi ene C
Met hyl ene chl ori de B2
Tet r achl or oet hene --
Trichl or oet hene B2/ C

Vinyl chloride --

ND = No date are avail able
-- = Indicated that the chem ca

i's not

(my/ kg-day) 1

1

CorpOORPOOENERPE

PPRPOPRNOO

SF 0

5E+00
ND

.0E-01
.4E-02

3E-01
9E- 03
3E-01
1E-03

. 4E+00

4E- 02
5E+01

. OE-02

7E- 03
1E-02

OE-01
8E- 02
8E- 02
4E- 02
1E-02

. 5E-02
. 9E+00

Ref er ence

IRI'S
IRI'S

Cal / EPA
IRIS
Cal / EPA
IRIS
IRI'S
IRI'S
HEAST
IRIS
IRI'S
Cal / EPA
Cal / EPA
IRIS

IRI'S
HEAST
IRI'S
Cal / EPA
Cal / EPA
Cal / EPA
HEAST

located in the references

TABLE 3-7

SF 1

-1.

Toxicity criteria devel oped by ECAO were obtai ned from EPA Region | X
R = indicates that the value for the inhalation pathway was extrapolated fromthe ora

OCUANONOUTWRREPR

WERERNWNO R

(my/ kg-day) 1

5E+01
ND

. OE- 01
.4E-02(R)
.3E-01
. 9E- 03

3E-02

. 0E-02

4E-03

.4E-02(R)

7E-01
OE- 02
7E-03

.1E-02

.8E-01
. 8E-02(R)

8E-02

. 5E-03

1E-02

. OE-02
.0E-01

Concern:

Ref erence

SF/ R D

IR'S
IR Q

Cal / EPA
IRIS
Cal / EPA
HEAST
IR'S
IR'S
HEAST
IRI'S
IRI'S
Cal / EPA
Cal / EPA
IRI'S

IR'S
HEAST
HEAST

Cal / EPA

Cal / EPA

Cal / EPA
HEAST

Carci nogenicity

human:

rat,

human:

rat:
rat,
rat:
rat:
rat:
rat,

nouse:

rat:

nouse:

rat,
rat:

nouse:
nouse:

rat:
rat,
rat,
rat:
rat:

Tar get
skin, lungs
mouse: ki dney
| eukem a, |ynphonas
liver
nouse: |iver, kidney
liver
liver
liver, Kkidney
mouse: stomach, liver, kidney
l'iver
stornach, nasal cavity
l'iver
nouse: |iver, manmmary
lung, stonach, circul atory
ki dney
liver
ki dney
nmouSe: liver, lung
nouse: liver, |eukem a
mouse: liver, |ung
liver, lung



Chemi ca

I nor gani cs

Al um num

Ant i mony

Arseni c

Bari um

Bor on

Chrom um

Cobal t

Lead

Mol ybdenum

N cke

Sel eni um

Silica

Silver

Vanadi um

organi cs

Benzene

Bi s(2- et hyl hexyl ) pht hal at e
Br ormodi chl or onet hane
Br onmof or m

n- But yl benzene

t - But yl benzene

Carbon tetrachl ori de
Chl or obenzene

Chl orof orm

2- Chl or ot ol uene

1, 2- Di br ono- 3- chl or opr opane
D br onochl or onet hane
1, 2- D br onpet hane

1, 2-Di chl or obenzene
1, 3-Di chl or obenzene
1, 4- D chl or obenzene
Di chl or odi f | uor onet hane
1, 1- D chl or oet hane

1, 2- D chl or oet hane

RfD O

nmy/ kg- day

N O

~N 01

NDNDN P

P NN

oOPrP O~NWAR

©CUNUNRE NN

. OE+00
. 0E-04
OE-04
OE-02
OE-02
. OE+00
. 0E- 02
ND
. 0E-03
.0E-02
. 0E-03

. OE-03
. OE-03

. 7E-03(R)
. OE- 02
. OE- 02
. OE- 02

. OE- 04
. OE- 02
OE- 02
OE- 02

. 7E-05(R)
. OE- 02

. 7E-02(R)
. OE- 02
.3E-01(R)
.0E-01
.0E-01
ND

UF

1000

100
100

30
300

100

1000
1000
1000

1000
1000
1000
1000

1000

1000

100
1000

To city Criteria for Contam nants of Potentia

Ref erence

ECAO
IR'S
IRI'S
IRI'S
IRI'S
IRI'S
ECAO
IR'S
IR'S
IR'S
IRI'S

IRI'S
HEAST

IRI'S
IR'S
IR'S
IR'S

IRI'S
IRI'S
IRI'S
IR'S

IR'S
IRI'S
IRI'S
IRI'S

HEAST
IR'S

TABLE 3-8

RfD 1

ng/ kg- day

5

2

NDNNPE

anN

ND
. 7E-03

.9E-04
ND

ND

. 7E-03

. 0E-02(R)
. 0E-02(R)
. CE-02(R)

. 7E- 04
. 7E-03

. 0E-02(R)
. 0E-02(R)
7E- 05

. OE. 02(R)
. 7E-02

. 0E-02(R)
.3E-01

. 7E-02
.4E-01
ND

Concern: Chronic Toxicity

UF Ref erence

IRI'S

ECAO
IR'S

IR'S

ECAO
IRS
IR'S
IR'S

ECAO
ECAO
IR'S
IRS
IR'S
IR'S
HEAST
IRI'S

1000

1000

100 IR'S
10000 HEAST
1000 HEAST
IR'S

Target and Critical Effect

rat: bl ood glucose

human: hyperpi gnentati on, vascul ar conplications
human: increased bl ood pressure
dog: testicular atrophy, human:
rat: no effect

bronchial irritation

human: increased uric acid |evels
rat: decreased organ weights
human: sel enosi s

human: argyria

gui nea pig: increased liver weight
mouse: renal cytonmegaly
rat: hepatic |esions

rat: liver |esions

dog: hi stopathol ogi cal liver and kidney effects

dog: fatty cyst formation in |iver

rat: decreased whol e body wei ght gain

rabbit: testicular effects

rat: reduced whol e body weight gain, liver |esions
human: spernmatic effects

rat: no observed effects

rat: Increased liver weights

rat: reduced body wei ght

rat: no observed effects



Chemi cal

I nor gani cs

Al um num

Ant i nony

Arseni c

Bari um

Bor on

Chrom um

Cobal t

Lead

Mol ybdenum

N ckel

Sel eni um

Silica

Silver

Vanadi um

Organi cs

Benzene

Bi s(2- et hyt hexyl ) pht hal at e
Br onodi chl or onet hane
Br onof orm

n- But yl benzene

t - But yl benzene
Carbon tetrachl ori de
Chl or obenzene

Chl orof orm

2-chl or ot ol uene

1, 2- Di br ono- 3- chl or opr opane
Di br onochl or onet hane
1, 2- D br onpet hane

1, 2- Di chl or obenzene
1, 3-Di chl or obenzene
1, 4-Di chl or obenzene

RfD O

my/ kg- day

N Ol

~N O

NDNDN P

N

Or ©O~NWAPR

©CUNUONRE NN

. OE+00
. 0E- 04
OE-04
OE-02
OE-02
. OE+00
.0E-02
ND
. 0E-03
.0E-02
. 0E- 03

. OE-03
. OE-03

. 7E-03(R)
. OE- 02
. OE- 02
. OE- 02

. OE- 04
. OE- 02
OE- 02
. 0E-02(R)
. 7E-05(R)
. OE- 02
. 7E-02(R)
. OE- 02

.3E-01(R)

UF

1000

100
100

30
300

100

1000
1000
1000

1000
1000
1000
1000

1000

1000

TABLE 3-8 (conti nued)
To city Criteria for Contam nants of Potenti al

RfD 1
Ref erence ngy/ kg- day UF
ECAO
IR'S
IR'S ND
IRI'S
IRI'S 5. 7E-03
IRIS
ECAO 2.9E- 04
IR'S ND
IR'S
IR'S ND
IR'S
IRI'S
HEAST
IR'S 1. 7E- 03
IR'S 2. 0E-02(R
IR'S 2. 0E-02(R
IR'S 2. 0E-02(R
IRI'S 5. 7TE- 04
IRIS 5. 7E-03
IR'S 1. OE- 02(R)
IR'S 2. 0E-02(R
5. 7E. 05- 1000
IR'S 2. 0E-02(R
5. 7E-02 1000
IRI'S 9. 0E-02(R
IRIS 2.3E-01 100

Concer n:

Chronic Toxicity

Ref erence

IRI'S

ECAO
IR'S

IRI'S

ECAO
IR'S
IR'S
IRI'S

ECAO
ECAO
IRS
IR'S
IR'S
IRI'S
HEAST
IR'S

IR'S

Target and Critical Effect

rat: bl ood gl ucose

hurman: hyper kpi gnent ai on, vascul ar conplications
hurman: increased bl ood pressure
dog: testicular atrophy, human:
rat: no effect

br onchi al

human: increased uric acid |evels
rat: decreased organ w eghts
human: sel enosi s

human: argyria

gui nea pig: increased |iver weight
mouse: renal cytonmegaly
rat: hepatic |esions

rat: liver |esions

dog: hi stopathol ogi cal liver and kidney effects

dog: fatty cyst formation in |liver

rat: decreased whol e body wei ght gain

rabbit: testicular effects

rat: reduced whol e body weight gain, liver |esions
human: spermatic effects

rat: no observed effects

rat: increased liver weights

irritation



TABLE 3-8 (continued)
To city Criteria for Contam nants of Potential Concern: Chronic Toxicity

RfD O RfD 1
Chem cal nmy/ kg- day UF Ref erence ng/ kg- day UF Ref er ence Target and Critical Effect
Di chl or odi f1 uor onet hane 2.0E-01 100 IR'S 5. 7E- 02 10000 HEAST rat: reduced body wei ght
1, 1- D chl or oet hane 1.0E-01 1000 HEAST 1.4E-01 1000 HEAST rat: no observed effects
1, 2- Di chl or oet hane ND IRI'S ND IR'S
1, 1- Di chl or oet hene 9. OE- 03 1000 IRIS 9. OE- 03(R) IRI'S rat: hepatic |esions
cis- 1,2-Dichl oroet hene 1. 0E- 02 3000 HEAST 1. 0E-02(R) IR'S rat: decreased hematocrit and henogl obin
1, 2- Di chl or opr opane 1. 14E- 03(R) IRI'S 1. 14E-03 300 IR'S rat: hyperplasia, irritation of nasal nucosa
Et hyl benzene 1.0E-01 1000 IR'S 2.9E-01 300 IRI'S rat: liver and kidney toxicity
Hexachl or obut adi ene 2. 0E-04 1000 HEAST 2. 0E- 04(R HEAST nmouse: reanal tubul e regeneration
| sopr opyl benzene 4. OE- 02 3000 IR'S 4. 0E-02(R) IR'S rat: increased kidney weight
p- 1 sopropyl t ol uene -- --
Met hyl ene chl ori de 6. OE- 02 100 IRI'S 8. 6E-01 100 HEAST rat: liver toxicity
Napht hal ene 4. OE- 02 EGAO 4. 0E-02(R
n- Propyl benzene -- --
Tet rachl or oet hene 1. 0E-02 1000 IRI'S 1. 0E-02(R) IRI'S nouse: hepatotoxicity
Tol uene 2.0E-01 1000 IRI'S 1.1E-01 IR'S rat: changes in kidney and |iver weights
1,2, 3-Trichl orobenzene -- --
1, 2, 4-Tri chl or obenzene 1. 0E-02 1000 IRIS 1. 0E-02(R IRIS rat: increased adrenal w eghts
1,1, 1-Tri chl or oet hane ND IRI'S ND IR'S
Tri chl or oet hene 6. OE- 03 ECAO 6. OE- 03(R) IR'S
Tri chl or of | uor onet hane 3. 0E-01 1000 IRI'S 2.0E-01 10000 HEAST rat, nouse: increased nortality
1, 2, 4-Tri net hyl benzene -- --
1, 3, 5-Tri net hyl benzene -- --
Vi nyl chloride ND IRI'S ND IR'S
Xyl enes 2. OE+00 100 IR'S 2. OE+00( R IRI'S rat: hyperactivity

ND = No data are avail abl e

-- = Indicated that the chemcal is not located in the references

Toxcity criteria devel oped by ECAO were obtai ned from EPA Region | X

R = indicates that the value for the inhalation pathway was extrapolated fromthe oral SF/ RfD



Table 3-9

Summary of New Extraction Wlls, Designed Extraction Rates, and Initial TCE
Concentrations in Each HSZ in Main Base Pl une
(5 Ig/L TCE Capture Alternative)

Total No. of No. of New Total New Estimated Initial
Extraction Wlls Extraction Wlls HSz Extraction Wll Rate (gpm TCE Conc. (ug/L)
19 3 Shal | ow 500 . 40- 60
12 7 Upper Subshal | ow 850 60- 80
1 1 Lower Subshal | ow 200 10- 25

2 2 Confi ned 250 6-7
Tabl e 3-10
Summary of New Extraction Wlls, Designed Extraction Rates, and Initial TCE
Concentrations in Each HSZ in Main Base Pl une
(5 Ig/L TCE Capture Alternative)

Total No. of No. of New Total New Estimated Initial
Extraction Wells Extraction Wlls HSZ Extraction Wll Rate (gpm TCE Conc. (ug/L)
22 6 Shal | ow 750 25-45
13 9 Upper Subshal | ow 1, 000 30- 65
2 2 Lower Subshal | ow 280 8-12
2 2 Confi ned 320 6-13



Table 3-11

Summary of New Extraction Wlls, Designed Extraction Rates, and Initial TCE
Concentrations in Each HSZ in Main Base Pl une
(5 Ig/L TCE Capture Alternative)

Total No. of No. of New Total New Estimated Initial
Extraction Wlls Extraction Wl ls HSzZ Extraction Wll Rate (gpm TCE Conc. (ug/L)
22 7 Shal | ow 3,225 10- 20
14 9 Upper Subshal | ow 2,000 40- 60
3 3 Lower Subshal | ow 400 3-6
3 3 Confi ned 450 2-5

Tabl e 3-12

Summary of New Extraction Wlls, Designed Extraction Rates, and Initial TCE
Concentrations in Each HSZ in Main Base Pl une
(5 Ig/L TCE Capture Alternative)

Total No. of No. of New Total New Estinmated Initial
Extraction Wells Extraction Wlls HSZ Extraction Wll Rate (gpm TCE Conc. (ug/L)
19 3 Shal | ow 200 . 25-45
4 0 Upper Subshal | ow 0 30- 65
5 5 Lower Subshal | ow 1, 000 8-12
0 0 Confi ned 0 6- 13
<I M5 971340>
<I M5 97134P>
<I M5 97134R>

<I M5 97134R1>
<I M5 97134S>



Tabl e 3-17
Conpl i ance with Applicable or Rel evant and Appropriate Requirenents
Mai n Base Pl une

Al ternative Conpl i ance wi th ARARs

Alternative 1 Not a renedi al action under the Conprehensive Environnmental Response,
Conpensation, and Liability Act

Alternative 2 Not expected to conply with state groundwater protection standards that

require cleanup and abatenent of effects of discharge to attain background
water quality or best water quality if background is not technically or
econonmical ly feasible

Alternative 3 Comply with state groundwater protection standards if it is determ ned that
achieving lower levels of cleanup is not technically or economcally
feasible

Alternative 4 Meets all chem cal - and action-specific ARARS

Alternative 5 Conmply with state groundwater protection standards if it is determ ned that
achieving lower levels of cleanup is not technically or economcally
feasible

Alternative 6 Probably not conply with state groundwater protection ARARs



Tabl e 3-18
Conpl i ance with Applicable or Rel evant and Appropriate Requirenents
East Base Pl une

Al ternative Conpl i ance wi th ARARs

Alternative 1 Not a renedi al action under the Conprehensive Environnmental Response,
Conpensation, and Liability Act

Alternative 2 Not expected to conply with state groundwater protection standards that

require cleanup and abatenent of effects of discharge to attain background
water quality or best water quality if background is not technically or
econonmical ly feasible

Alternative 3 Comply with state groundwater protection standards if it is determ ned that
achieving lower levels of cleanup is not technically or economcally
feasible

Alternative 4 Meets all chem cal - and action-specific ARARS

Alternative 5 Conmply with state groundwater protection standards if it is determ ned that

achieving lower levels of cleanup is not technically or economcally
feasible



Table 4-1. Chemical -Specific ARARs for Drinking and G oundwat er

Chemi cal Concentration (1g/L) Pl unes
Benzene 1.0 1 MBP
Carbon Tetrachl ori de 0.51 VBP
Chl orof orm 100 2 VBP
cis- 1,2-Dichloroethene (cis 1, 2-DCE) 6.0 1 MBP, CVP
Di - et hyl hexyl phthal ate (DEHP) 4.0 1 NBP
Tet rachl or oet hyl ene (PCE) 5.0 2 MBP, CVP, NBP
Tri chl or oet hene (TCE) 5.0 2 MBP, EBP, NBP, LF1
Ig/L = mcrograns per liter ARARs =applicable or relevant and appropriate
MBP = Mai n Base Pl une requirenents
CVP =Castle Vista Plune NBP= North Base Pl ume
EBP=East Base Pl une LFl =Landfill 1 Pl ume

(1) California MCL
(2) Federal MCL

California Regional Water Quality Control Board Central Valley Region (CVRAXRB), "A Conpilation
of Water Quality Goals," July 1995.

<I M5 971341T>
<I M5 971341>
<I M5 971341V>
<I MG 971341W¢
<I M5 971341X>
<I M5 971341Y>
<I M5 9713417>
<I M5 97134171>



TABLE 4-3
TREATED GROUNDWATER DI SCHARGE STANDARDS

Standards for Di scharge*

Consti t uent coC 30 Day Median (1g/L) Dai |y Maxi mum ( 1g/L)

Acet one 1 -

Benzene YES 1 0.5 1

Br onof or m 0.5

Carbon Tetrachl ori de YES 1 0.5 0.5

Chl or oet hane 0.5 1

Chl orof orm YES 1 0.5 1

Chl or onet hane 0.5 1

Chl or obenzene 0.5 1

Di br onochl or opr opane ( DBCP) 0.35 5

Di et hyl hexyl phthal ate (DEHP) YES 6 0.5 1

Di chl or obenzene (ortho) 0.5 1

Di chl orbenzene (para) 0.5 1

Di chl or odi f | uor orret hane 0.5 1

1,1 DCE 0.5 1

1,2, DCE (cis) YES 1.3 0.5 1

1,2, DCE (trans) 0.5 1

1,1 DCA 0.5 1

1,2, DCA 0.5 0.5

1, 2 D chl or opr opane 0.5 1

Et hyl benzene 0.5 29

Et hl yl ene Di brom de 0.14 0.5

Met hyl ene Chl ori de 0.5 1

PCE YES 1.3.6 0.5 1

Tol uene 0.5 42

Tri chl or of | uor onet hane 0.54 1

TCE YES 1.2.4.6 0.5 1

VCCs 1 5

Xyl ene 0.5 17

Di esel or Kerosene 10 10

TPH (gas) 10 100

TPH (D esel) 50 100

Iron - 300**

Manganese - 50**

Nitrates - 10 ng/L as N trogen**

G her constituents Al other constituents nust be within background
concentrations in the receiving water at the
poi nt of discharge. |If this is not technically
feasi bl e, discharge standards nay be established.

1 COC for Main Base Plunme 4 COC for Landfill 1 Plume
2 COC for East Base Plune 5 Coc for Landfill 4 Plunme
3 COC for Castle Vista Plune 6 COC for North Base Plune
o For discharge into the contam nated regions of an aquifer, in lieu of the standards in this table, treated water cannot be discharged at

concentrations that exceed the specified aquifer cleanup level or the actual concentrations in the aquifer at the point of discharge, whichever
is lower. For constituents where no aquifer cleanup | evel has been specified, treated water cannot be discharged at constituents concentrations
that exceed the actual concentrations at the point of discharge for that constituents prior to any discharge.
00 or 95% UTL background at point of discharge, if higher.
General Note: Al COC's will be included in routine Long-Term Groundwater Monitoring; other constituents will be sanpled according to the approved
LTGSP sanpling plan.



<I M5 97134172>
<I M5 971341Z3>
<I M5 97134174>
<I M5 97134175>
<I M5 97134176>
<I M5 971341Z7>
<I M5 97134178>

Fi gures



