8§69 O
FILE: 18G

TRAVIS AFB
CALIFORNIA

ADMINISTRATIVE RECORD
COVER SHEET

AR File Number 309




869 | K ]

INSTALLATION RESTORATION PROGRAM

West/Annexes/Basewide Operable Unit
Travis Air Force Base

GROUNDWATER INTERIM
RECORD OF DECISION
FOR THE WABOU

FINAL

60th Air Mobility Wing
Travis Air Force Base, California

24 JUNE 1999




869

Response to EPA Comments on the Draft Final WABOU Groundwater Interim ROD

The following revisions to the draft final WABOU Groundwater Interim ROD have been agreed
upon by all parttes. The revisions are in bold type. The change pages based on revisions |
through 5 were sent out to all parties on February 19, 1998. The change pages based on revisions
6 and 7 are included with the final change pages distributed on June 24, 1998.

1. We revised the second paragraph from the bottom of page 3 of Part 1 (Declaration,
Description of the Selected Interim Remedies) to read:

“In addition to the addendum to the NEWIOQU Groundwater RD/RA Plan, the Air Force will
perform a pre-design investigation, as necessary, and then prepare a site-specific RD/RA
work plan for each WABOU groundwater site. The purpose of the pre-design investigation is
to fill existing data gaps so that the Air Force can successfully implement the remedial
action at a site. Examples of data gaps may include the distribution of groundwater
contamination in subsurface strata, hydrogeologic conditions that affect remedial action
performance, and unusual groundwater analytical results that may indicate the presence of
additional groundwater contamination sources._The site-specific RD/RA work plan will
present the results of the site-specific pre-design investigation, the preliminary design
information including the potential placement of extraction and monitoring wells,
groundwater monitoring protocols and frequency, and procedures to determine whether plume
migration is occurring. After regulatory approval of the site-specific RD/RA work plan, the
Air Force will submit the RD design package that includes drawings, specifications, and a
design report. The site-specific RD/RA work plan and the RD design package are primary
documents and are described in the final NEWIOU Interim Groundwater RD/RA Plan. If a
contingency action is necessary to control migration, the Air Force will request funding and
implement a contingency action as soon as funding becomes available.”

We added the following sentences to the last paragraph 1n this section on page 4.

“Travis AFB will eventually replace this intertm ROD with a final ROD as soon as sufficient data
has been collected to support the selection of a final remedy. The sites described in the final
NEWIOU Groundwater IROD and the WABOU groundwater sites may be addressed in one
basewide groundwater ROD if the Travis AFB Cleanup Team decides that this approach is
appropriate.”

“The - * evaluanng peseid- roncentrations inthe T L

with the crs2.  Werevised the.last paragraph in‘Section 3.3 g&h%&%?@&n&mj’%%[ggge 36 to read:
Tnotaame 2oy HURIT Lo aitlatin s noy (Radian. 1996b) . determine wi. v

compa . +Theapgroach tpevaluating pesticié€'concentraffoiSth the WABOUll*s‘ﬁ'éﬂs}S&%n comparisons
pizcts.  Withthesoncentratignéound at-6thé 16€ations ST favis AFB. The'WABOU Rl used the

th sstantisnorgemni¢ Condticent Evaluation'Mé(HS@Sogy (Radian, 1996b) to determine whether

Gt oo commpounds detected in samples are natiitilly occuriing or are contaminants from past industrial

rer ot U T practibes. Siatistical analysis of the pesticide detections from non-pesticide sites resulted in
the establishiment of WABOU reference concentrations for pesticides. More detailed

2. ‘We revdiscussion of the WABOU pesticide evaluation is provided in Appendix I of the WABOU RI

report (CH2M HILL, 1997). ' - o
sOverall profecie oF human heth and the environment serves s Lares ald determur afion

. - h . - - ¥ W .
mus. b ne 3. We revised section 4.3.1 (Overall Prdtection of Human Healti ahd the Environment) to read:

“Overall proteciion of human health and the environment serves as a threshold determination that
must be met by any alternative for 1t to be selected as a remedy. Each of the groundwater
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alternatives, except for Alternative G1 (No Action), are protective of human health and the
environment.”

Also we deleted Table 4-2.
4. We revised the first paragraph of section 5.6 (Land Use Restrictions) to read:

“The Air Force has land use restrictions in place at the four WABOU groundwater sites. These
administrative actions restrict the use of onbase groundwater from these contaminated sites.
Travis AFB does not currently use its onbase groundwater for drinking water. These actions also
restrict soil excavation and other subsurface work where the excavation worker will encounter
contaminated groundwater or vapors. These subsurface activities are only allowed after
environmental and worker safety control measures are 1n place. Travis AFB uses 1its digging
permit program to coordinate, and 1f necessary, restrict contractor and Base personnel access to
contaminated areas. In addition, Travis AFB will amend its General Plan to document additional
land use restrictions, once the final remedial actions are selected in the basewide groundwater
ROD. A detailed description of the existing land use restrictions at the four WABOU
groundwater sites will be included in the addendum to the NEWIOU Groundwater RD/RA
Plan."

5. We added the following sentence in front of the last sentence of the subsection titled “Habitats
of Rare, Threatened, Endangered, and Special-Status Species” 1n section 6.4.2 (Location-Specific
ARARSs) on page 63:

“U.S. EPA does not acknowledge that all CFGC requirements are more stringent than federal
requirements but concurs with the Air Force decision to comply with both federal and state
requirements as ARARs in this IROD.”

6. We deleted the reference to Title 22 CCR 66264.97 as a Relevant and Appropriate
requirement in Table 6-3. This requirement was previously identified in Table 6-1 as Applicable,

and therefore was deleted from Table 6-3 to avoid confusion.

7. We revised the Source description of the NPDES requirements on the second page of Table 6-4
to read-

“Title 40 CFR Part 122 — EPA Administered Permit Programs: The National Pollutant
Discharge Elimination System (NPDES)”

24 June 1999




DEPARTMENT OF THE AIR FORCE
60TH AIR MOBILITY WING (AMC)

24 June 1999
MEMORANDUM FOR DISTRIBUTION

FROM: 60 AMW/EMR
580 Hickam Avenue
Travis AFB CA 94535-2176

SUBJECT: Final West/Annexes/Basewide Operable Umit (WABOU) Groundwater
Interim Record of Decision (IROD)

1. The attached package provides the change pages needed to convert the draft final
WABOU Groundwater IROD into a final version. This IROD presents the Air
Force’s selected alternatives for the interim remediation of four WABOU
groundwater sites. We are sending a complete copy of the IROD to all parties that
did not receive a draft final version. We are also sending to all parties the response
to EPA comments on the draft final WABOU Groundwater IROD as a separate
attachment.

2. If you have any questions concerning the subject document, please contact Mr.
Glenn Anderson at (707) 424-4359.

ALLEN L. BRICKEEN, P.E.
Remedial Program Manager

Attachment:
Final WABOU Groundwater IROD (package or complete copy)
Response to EPA comments on the draft final WABOU Groundwater IROD

Distribution; (See attached)

AMC - - GLOBAL REACH FOR AMERICA
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DISTRIBUTION:

HQ AFCEE/ERD

ATTN: Cpt. Wade Rawlins
3207 North Road

Brooks AFB TX 78235

U.S. Environmental Protection Agency

ATTN: John Lucey

Project Manager, Superfund Program

75 Hawthome Street, H-9-1
San Francisco CA 94105-3901
(2 packages and 1 complete copy)

DTSC Region 1

ATTN: Jose Salcedo
10151 Croydon Way, Suite 3
Sacramento CA 95827-2106
(2 packages)

California Regional Water Quality
Control Board

San Francisco Bay Region

ATTN: Mark Ruderman

1515 Clay Street, Suite 1400

Oakland CA 94612

(2 packages)

TechLaw, Inc.

ATTN: Jim Cureton

530 Howard Street, Suite 400
San Francisco CA 94105

HQ AMC/CEVR

ATTN: Jennifer Rock
507 A Street, P40W

Scott AFB IL 62225-5522
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CH2M Hill

ATTN: Daryl Greenway

2485 Natomas Park Drive, Suite 600
Sacramento CA 95833

Travis AFB

Information Repository

60 AMW/EMR

580 Hickam Avenue

Travis AFB CA 94535-2176
(1 complete copy)

60 AMW/EMR

ATTN: Glenn Anderson

580 Hickam Avenue

Travis AFB CA 94535-2176

(1 package and 5 complete copies}

60 AMW/EMR

Travis AFB Administrative Record
580 Hickam Avenue

Travis AFB CA 94535-2176

(1 complete copy)

Air Force Regional Environmental Office
ATTN: Major Eric Bee

333 Market Street, Sixth Floor

San Francisco CA 94105-2196

(1 complete copy)

Informatics

ATTN: Dennis Maulden
8610 Broadway, Suite 420
San Antonio TX 78217

(1 complete copy)



869 g

Copy No. 18

Recipient Travis AFB Administrative

Record

Agency 60 AMW/EMR

West/Annexes/Basewide Operable Unit

Travis Air Force Base

Groundwater Interim
Record of Decision for the WABOU

Final

60" Air Mobility Wing

Travis Air Force Base, California

24 June 1999




869 7

Section Tab

Contents




869
Contents
Section Page
ACTONYINS LISt ..ectiicrinieniininimssimssissessisssessssesnassssssssssssssssssssssssssssessssssessssers s saerssssasiasssssssasasss vi
PAFt T D0 aralion. . cciiccrieiiesrisssreererssssssesssersronsassansassasssnsnserstsststtsssnss 1ases asstsasessssantssssanessansessassenes 1
Site NAME ANA LOCAHON .ccciireiieieeeetereeerieeireesevesrees seestssssisssrasmsessesansiessessonsenereareonseesares 1
Statement of Basis and PUIPOSE ..ot 1
ASSESSINEIIE OF HHe SIEO . s creeeeeeiiiieeste st st eie s sn e ssas e e s sssaa e s ra e e nenen Saseenssessrssnaeneesneesns 1
Rationale for Interim Groundwater ROD ...t ceecieeneceseessmeesnenne 1
Description of the Selected Interim Remedi1es ...t 2
DD C AT A EO L e eeieveeeeeeemreeeseesereaaiasssassesstsesevsssarsessssssstts arbessesiannesressnnessernentetbaassnasssassasnessresrans 4
Part II DeciSion SUMMATY ... i sissn s sessissssnsssssasasssssasssn it es sasssasssanssasssrsssaens 9
1.0 Travis AFB Description ... 9
11  Physical DeSCriphion ..o, eerensraene s e e eaens 9
1.2 Lamid U S nnanrs ceeeecirimiiisitbiesas it tre s srssnnsessesssres os seseesssusiesssssrenessrannteessensemnann 11
13 ECOIOZY voivititermemr ettt s 12
14  Geology and Hydrogeology .....cccovveeceueenermiiinminmmiennmeninnnn it 14
1.5 SUITACE W ALET .o seieeiterecee s ete st ssssarsessessssnassrsnessesessrenearssresseneeasnnt 22
2.0 Overview of Travis AFB Environmental Programs.........ccovvoevieieins o 24
2.1 Compliance Branch........ s 24
22 Restoration Branchi.....ciiceiicieee e reeese st eee e bs s s snssssnssssssnnes 25
2.3 Poliution Prevention Branch ... rsceeer e ennecccnneenn 30
3.0 WABOU Groundwater Remedial Investigation Summary ........c.cconnnninnnann. 31
31 Nature and Extent of COntarmunation ... eveecees creereerieciserseesrasessennrens 31
3.2 R1SKk ASSESSITIEILS (iovviiiciiiiiiiiitiiierisnnessssbsreeesneeessssnese s rstassassennnesssnntanniess 34
3.3 Chernicals Of COMCeTII. i ere it seresssrerbssaererssnsnsersssse st sssansesrresssens 35
3.4 SUIINATY «.vovarvaraiieresie et sssssssssas s ss s sttt en e e 36
4.0 Summary of WABOU Groundwater Feasibility Study .......c. cevenericricrnnnnncs 37
41 Initial Screening of Alternafives ........cocoeivieneieeciecsrseas 37
4.2 Detailed Analysis of ARErMAtVeS. ..o, 38
4.3 Comparative Analysis of Alternatives.......ccocvvrercnneicinnins 39
4.4 CONCIUSION cviiiiiiviii it iserieissseesssisrraeeessaesesaeasatsseasbansessnntessasannnsessmnnsesaesn 45
5.0 Interim Groundwater Remedial AcHONS ........ocvveeercreeiees cretiiiccsieecnninesvnnaenes 46
51 Building 755 (DP039) ....cccomiiriiine s 46
5.2 Landfill 3 (LFOOB) .c.vcveveireriererensssssesissssesssssercsnssssssesisssnssasesssssssnsssaasssas 50
5.3 Buildings 905 (SS041) and 916 (SD043). .. cccceveriniecerrentreeenscns s 52
54 TTOALITIOIE .uveevvvvvirierisressereereesresrseees seessssssasssasssseesssesntsrerrensnnren serensvanes 52
5.5  Treated Water Disposal......coiiiieneceisicsctsctenis s 53
5.6 Land Use RESHICHONS «..oviiviicieeeeceeceeereserees cbiscieeiiseiessnssssnassiesssnsssseses .55
5.7 Groundwater MONItOrINg ......c.oc e e oo cririnens 55
58 Statutory Determinations.......c. oeeee v cevienneinsenisrersnninns o an os sos covessenens 56
5.9 RD/RA Implementation and Schedule ... 57
510 Documentation of Significant Changes .......ccoovieemneinns v v 58

RDD-SFO/980970009 DOC (LNB213 DOC) Il




869

Contents, Continued

Section Page

6.0 Listof Af)plicab]e or Relevant and Appropriate Requirements and

Performance SEANAATAS .....oooovcieeeieee s sssesb b bs st e sas e bbssseesasasnr st asasnens 59

6.1 OV RIVIEW «oeeeeeereeereeesseseiiessensssnisssebtstsssssaatssansnsassssesssnsaniasssesssssantesiassnsansasnns 59

6.2 ARARSs Identificahion, Development, and Evaluation ........ccccvvveenenn. 60

6.3 Determination of ARARS ..ot see et s s sn e st sass et e snis 61

6.4 ARARs Evaluation and DiSCUSSION ....coceeiiiiininnnnnerrcnnemsenrcenssnnssenns 61

7.0 WorksCited ..ccooevrrccrrirericeeneen, eer eeereeettitesteesesrsteenaserrneTasian mmn aeeesseseeesmees seemeen 88

Part III ReSponSiveness SUMIMATY w..uecrmemensisnsrmmmiimacossisssnsssssssssssssisssssssasasssss 90

Appendix A: Site Summary Figures

RDD-SF0/980970008 DOC (LNB213 DOC) [l




869 jo

Contents, Continued

Page
Tables
1 Potential Interim Groundwater Remedial Alternatives .....cccocceveeivvrvveecnieecivneesssenens 2
2 Selected Interim Groundwater Remedial ACHOnS .o eneeiccreiscreccenieeeereinene eeeeses 3
11 Stratigraphic Column of Geologic Units at Travis AFB.......ccccovieet s s 16
1-2 Summary of Hydraulic Conductivity Values Derived from Aquifer Tests
Conducted at TTAVIS AFB ...t se s e e san e sbes s st e s e s e anssabesanseans 21
3-1 COC Concentrations and Potential Risks at WABOU Groundwater Sites............... 35
4-1 Interim Groundwater Remedial AIemnatives ...........oov vt srccveeisre s eanees 39
4-2 Summary of Comparative Analysis of Groundwater Alternatives — by Criterion
Long-term Effectiveness and Permanence..........ccoccoiieininncncicsiscsncn e 42
4-3 Summary of Comparative Analysis of Groundwater Alternatives - by Criterion
Reduction of Toxicity, Mobility, and Volume through Treatment ... 42
4-4 Summary of Comparative Analysis of Groundwater Alternatives — by Criterion
STt T eTIN B e CtivemesS. icricieieieiirisicieiniscntint et st e ste s e sss s e st ssresbressssnbansasarasssnsnsnsnants 43
4-5 Summary of Comparative Analysis of Groundwater Alternatives — by Criterion
Implementabillty ... s 44
4-6 Cost Estimates for WABOU Groundwater Remedial Alternatives ....coceceveceeveennee, 45
51 Interim Cleanup Goals for Groundwater COCs ... 53
6-1 Travis AFB-WABOU Groundwater Sites, Federal ARARs, Waste Transfer,
Treatment, and Storage and Disposal Requirements............coovvrneriecerminsisnnnnrenens 65
6-2 Travis AFB-WABQU Groundwater Sites, State ARARs, Air Remediation
REQUITEINENLS oottt bbb s 69
6-3 Travis AFB-WABOU Groundwater Sites, State ARARs, Water Board
REQUITEINENES «..vcvecce bbb e 70
6-4 Travis AFB-WABOU Groundwater Sites, Federal ARARs, Requirements under the
US Code and Related Regulations ... ......ccccovvvviecninrninnecvnensnesssncesnsesesesassnns 72
6-5 Travis AFB-WABOU Groundwater Sites, State ARARs, Fish and Game
ReqUITEMENTS .cooviieititcc bbb s 76
6-6 NPDES Effluent Limitations for Treated Groundwater.......... reervea———. o v . 84
6-7 Discharge Limitations ... e oo oo s ceeecenes oo 86

ROD-SFQ/98097000¢ DOC (LNB213 DOC) v



Contents, Continued

5-2

5-3

Page

Tables, Continued

Effluent Treatment Levels for Beneficial Reuse, Discharges to Land for Irrigation

PULPOSES .o vacterirariesserts sttt A R bR bbb 87
Figures

Travis AFB/Annex Location Map ... ssesstssicnensessesensoes 10

Geologic Map of Travis AFB and Victnity ... s 15

Groundwater Contour Map, July 9, 1996......cconrccsii s 19

WABQOU Groundwater Sites and Extent of Groundwater Contamination............... 32

ININE EValation GO i e eeee e e e veeeecieeeeseessressssrssressrnnerrrasastssseesrsseessssnenssnsannsesanrassassnes 40

Alternative G5 — Source Area and Groundwater Extraction/Treatment/
Monitored Natural Attenuation, Conceptual Design at Building 755......ccococoveenvee. 48

Alternative G3 — Containment/ Treatment/Discharge, Conceptual Design at
BUILAING 755...cuiitiimieieeee ettt 49

Alternative G4 — Extraction/Treatment/Discharge, Conceptual Design at
Landfill 3... oottt e b e e st 51

Alternative G3 — Containment/ Treatment/Discharge, Conceptual Design at
BUildings 905/916.....c.cur i s 54

RDD-SFO/980970009 DOC (LNB213.00C) v




Section Tab

Acronyms Lt e




Acronyms List

AFB

AFCEE

AMC

AMW

ARARs
BAAQMD

Base

bgs
CAL-EPA/DTSC

CERCLA

CFGC
COoC
COEC
corC
CRP
DAA
DCA
DCE
DNAPL
DPE
EIOU
FFA
fpm
FS

gpm
GSAP

RDD-SFO/980970008 DOC (LN8213 DOC)

Air Force Base

Air Force Center for Environmental Excellence

Air Mobility Command

Air Mobility Wing

Applicable or Relevant and Appropriate Requirements
Bay Area Air Quality Management District

Air Force Base

below ground surface

California Environmental Protection Agency/Department of
Toxic Substances Control

Comprehensive Environmental Response, Compensation,
and Liability Act of 1980

California Fish and Game Code
cherrucal of concern

chemical of ecological concern
cherucal of potential concern
Communuty Relathions Plan
Detailed Analysis of Alternatives
dichloroethane

dichloroethene

dense non-aqueous phase hiquid
Dual-Phase Extraction

East Industrial Operable Urut
Federal Facility Agreement

feet per minute

Feasibility Study

gallons per minute

Groundwater Sampling and Analysis Program

v




869

Acronyms List

HHRA
HI
HWCL
IROD
IRP

ISA
LGAC
ng/L
MAP
MCL
MNA
msl
NAAP
NCP
NEWIOU
NOU
NPDES
NPL
O&M
ou

P2 MAP
PAH
PCB
PCE
PCG
PCWQCA
POCOS
PP

ppb

ppt

Human Health Risk Assessment

Hazard Index

Califormia Hazardous Waste Control Law
Interim Record of Decision

Installation Restorahion Program

Initial Screening of Alternatives
liquid-phase granular activated carbon
micrograms per liter

Management Action Plan

maximum contaminant level

Monitored Natural Attenuation

mean sea level

Natural Attenuation Assessment Plan
National Contingency Plan
North/East/West Industrial Operable Urut
North Operable Unit

National Pollution Discharge Elimination System
National Priorities List

operations and maintenance

operable unit

Pollution Prevention Management Action Plan
polyaromatic hydrocarbon

polychlorinated biphenyl

tetrachloroethene

Preliminary Cleanup Goal

Porter-Cologne Water Quality Control Act
Petroleum-only Contaminated Sites
Proposed Plan

parts per billion

parts per trilhon

Vil

14




869

Acronyms List

RD
RD/RA
RI

ROD
RPM
SARA
SFBRWQCB
SIP
SWRCB
TBC
TCA
TCE
TPH-d
TPH-g
US.EPA
UST
VGAC
vVOC
WABOU
WIOU

Preliminary Remediation Goal

remedial action

Restoration Advisory Board

Remedial Action Objective

Resource Conservation and Recovery Act
remedial design

remedial design/remedial action
Remedial Investigation

Record of Decision

Remedial Project Manager

Superfund Amendments and Reauthorization Act of 1986
San Francisco Bay Regional Water Quality Control Board
State Implementation Plan

State Water Resources Control Board

to be considered

trichloroethane

trichloroethene

total petroleum hydrocarbons-diesel

total petroleum hydrocarbons-gasoline
U.S Environmental Protection Agency
underground storage tank

vapor-phase granular activated carbon
volatile organic compound

West/ Annexes/Basewide Operable Unit
West Industrial Operable Unit

Vi

15




869 1¢

Section Tab

Qurt | -Declarathon




PARTI

Declaration

Site Name and Location

Department of the Air Force
Travis Air Force Base
Fairfield, Califorrua 94535-5000

Statement of Basis and Purpose

This Interim Record of Decision (IROD) presents the interim groundwater remedial actions
in the West/Annexes/Basewide Operable Unit (WABOU) at the Travis Air Force Base
(AFB) Superfund site in Solano County, Califorria. The Air Force will develop a separate
WABOU Soil Record of Decision (ROD) to present the soil remedial actions in the WABOU.
The Air Force selected the interim groundwater remedial actions in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA) as amended by the Superfund Amendments and Reauthorization Act of 1986
{SARA) 42 USC § 9601 et seq., and with the National Qil and Hazardous Substances
Pollution Contingency Plan, 40 CFR Part 300 (National Contingency Plan [NCP]). The
Administrative Record contains the documents used in the selection of the interim
groundwater remedial actions. The Administrative Record is available for review at Travis
AFB. The Travis AFB information repository also includes copies of these documents for
public review and is found in the Vacaville Public Library.

The U.S. Environmental Protection Agency (U.S. EPA), Region IX, concurs with the selected
interim groundwater remedies. The State of California, through the California
Environmental Protection Agency’s Department of Toxic Substances Control (Cal-
EPA/DTSC) and the San Francisco Bay Regional Water Quality Control Board
(SFBRWQCB), concurs with the selected interim groundwater remedies.

Assessment of the Site

As a result of past industrial activities, releases of volatile organic compounds (VOCs),
polychlorinated biphenyls (PCBs), and pesticides have contaminated the groundwater at
four WABOU sites at Travis AFB. These sites are Building 755, Landfill 3, Building 905, and
Building 916. Actual or threatened releases of hazardous substances from these sites, if not
addressed by implementing the response actions selected in this Groundwater IROD, may
present a potential threat to public health, welfare, or the environment.

Rationale for Interim Groundwater ROD

The Air Force has developed interim remedial actions to address groundwater
contamination in the WABOU. The Air Force has prepared this groundwater IROD rather

RDD-SF0/A80960020 DOC (LNB212 DOC)
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than a final groundwater ROD in order to allow groundwater remediation to begin quickly
to reduce contamination and nsk. The groundwater IROD establishes an interim period to
evaluate the effectiveness of the interim groundwater remedial actions and to monitor the
status of each contaminant plume. The Air Force will use this data to establish final cleanup
levels and select technically and economically feasible long-term actions in the final
groundwater ROD. The Air Force will publish a publhic notice, hold a public comment
period, and address the public's comments before the regulatory agencies finalize and
approve the groundwater ROD. The Air Force will publish a separate Soil ROD to describe
the soil remedial actions in the WABOU.

Description of the Selected Interim Remedies

The Air Force considered six potential interim remedial alternatives to address
contaminated groundwater in the WABOU. Table 1 presents the potential interim
groundwater remedial alternatives.

TABLE 1
Potential Interim Groundwater Remedial Alternatives
Remedial Alternative Description

G1 - No Action This serves as a starting point for comparing the other alternatives. No
groundwater treatment takes place.

G2- Monitored Natural Monitored Natural Attenuation (MNA) 1s a groundwater treatment strategy that

Attenuation relies on naturally occurnng processes to prevent the spread of contamination A
major part of this strategy 1s the destruction of contaminants into harmless
byproducts by subsurtace microorganisms Groundwater monitoring 1s used to
verify the effectiveness of this strategy.

G3 - Containment/ This alternative 1s designed to prevent the migration of the groundwater

Treatment/Discharge contamination. Groundwater 1 pumped from a senes of extraction wells that are
built near the leading edge of the contaminant plume The resulting hydraulic
barner removes the contaminated groundwater before it can move past the
extraction wells The remaved groundwater is treated using activated carbon and
Is esther discharged to Union Creek or used tor irngation.

G4 - Extraction/ This alternative uses the extraction wells as descnbed in alternative G3. It also

Treatment/Discharge places addiional extractton wells in the more highly contaminated part of the
plume in order to actively treat the whole plume The removed groundwater 1s
treated and 1s either discharged to Union Creek or used for irngation

G5 - Source Area and This alternative applies only to Bullding 755 and 1s divided into three parts. The

Groundwater Extraction/ first part uses a vacuum-enhanced groundwater technology, known as Dual-

Treatment/ Monitored Natural  Phase Extraction {(DPE). A DPE system uses a vacuum to draw contammated

Attenuation groundwater into an extraction well and at the same time lower the local water

table. Exposed pools of solvents would then evaporate, and the vacuum removes
the contaminated vapors. The water and vapors are cleansed in a treatment
plant This is desighed to remove the source of contamination at this site The
second pan uses extraction wells in the center of the plume to remove highly
contaminated groundwater. The third part uses MNA to treat the portion of the
plume with lower contaminant concentrations MNA 1s descnibed in alternative
G2.

G6 - Source Area Extraction/  Thes alternative also applies only to Bullding 755 and i1s divided into three patts.

Treatment! Monitored Natural  The first part 1s the DPE system that 1s described above The second part uses a

Attenuation reactive wall in the subsurface to treat the contaminated groundwater as it
passes through the wall. The third part uses MNA technology to treat the portion
of the plume with lower contaminant concentrations. MNA 1s descnbed in
alternative G2

RDD-SF0/980960020 DOC (L8212 Doc)
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The Air Force has selected interim remedial alternatives for the four WABOU sites with
groundwater contamunation. Table 2 presents the selected interim groundwater remedial
alternatives.

TABLE 2
Selected Interim Groundwater Remedial Actions
Site Name (Site Designation) Selected Alternative

Building 755 (DP039) (35 - Source Area and Groundwater Extraction/
Treatment/ Monitored Natural Attenuation, and
G3 - Containment/Treatment/Discharge

Landfill 3 (LF008) G4 - Extraction/Treatment/Discharge

Building 905 {S5041) G3 - Containment/Treatment/Discharge

Building 916 (SD043) G3 - Containment/Treatment/Discharge

The Air Force selected the interim remedies as the most appropriate strategies for
containing, monitoring, and treating contaminated groundwater in the WABOU. These
remedies address the potenhal risks to human health and the environment that could result
from exposure to groundwater by human {(e.g., workers and residents) and ecological (e.g.,
aquatic) receptors.

Previously the Air Force created a North/East/West Industrial Operable Unit (NEWIOU)
Groundwater Remedial Design/Remedial Action (RD/RA) Plan to describe the overall
rationale for treatment and discharge of extracted groundwater for all NEWIOU
groundwater sites. It also included the NEWIOU RD/RA schedule and a decision matrix
for selecting the treatment technologies at each NEWIOU site. The Air Force will add an
addendum to this plan to include a detailed description of the treatment and discharge of
extracted groundwater for the WABOU sites. The addendum will also include the WABOU
RD/RA schedule. The Air Force will provide an opportunity for public participation during
the Remedial Design phase.

Previously the Air Force created a Natural Attenuation Assessment Plan (NAAP) to
provide the methodology used to evaluate the potential use of Morutored Natural
Attenuation (MNA) at NEWIOU sites. The Air Force will add an addendum to the NAAP to
include a description of the approach to be used for the evaluation of the MNA component
of Alternative G5 at Building 755.

In addition to the addendum to the NEWIOU Groundwater RD/RA Plan, the Air Force will
perform a pre-design investigation, as necessary, and then prepare a stte-specific RD/RA
work plan for each WABOU groundwater site. The purpose of the pre-design investigation
is to fill existing data gaps so that the Air Force can successfully implement the remedial
action at a site. Examples of data gaps may include the distribution of groundwater
contamination in subsurface strata, hydrogeologic conditions that affect remedial action
performance, and unusual groundwater analytical results that may indicate the presence of
additional groundwater contamination sources. The site-specific RD/RA work plan will
present the results of the site-specific pre-design investigation, the prelimmary design
information including the potential placement of extraction and monitoring wells,
groundwater monitoring protocols and frequency, and procedures to determine whether
plume migration is occurring. After regulatory approval of the site-specific RD/RA work
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plan, the Air Force will submt the RD design package that includes drawings,
specifications, and a design report. The site-specific RD/RA work plan and the RD design
package are primary documents and are described in the final NEWIOU Interim
Groundwater RD/RA Plan. If a contingency action is necessary to control migration, the Air
Force will request funding and implement a contingency action as soon as funding becomes
available.

No potential for contaminated groundwater to migrate along storm and sarutary sewer
lines 1s indicated by a comparison of the highest measured level of the local water table
with the location and depth of the local sanitary and storm sewer lines 1n the WABOU.
However, if future data collechion suggests that contaminated groundwater has migrated to
an area where interaction with preferential pathways is likely, the Air Force will investigate
the potential interaction during the Remedial Design (RD). If the RD investigation reveals
an interaction between groundwater and a preferential pathway, then an appropriate
remedial action will be proposed for the site and documented in an amendment to this
Groundwater IROD

The Air Force will implement interim groundwater remedial actions as described in this
WABOU Groundwater IROD. The Aur Force will monitor all sites and will measure the
change in contaminant concentrations. The Air Force will utilize the monitoring results to
evaluate the potential for using the MNA component of Alternative G5 at Building 755. The
Air Force and regulatory agencies will periodically review the analytical and performance
data from these actions to verify their effectiveness and the need for additional action(s).
The Air Force and regulatory agenaes will hold a formal program review after the [ROD 1s
signed and after sufficient analytical and performance data has been collected. The purpose
of the program review will be to determine the final basewide remedial actions and cleanup
levels that are technically and economically feasible for each groundwater site at Travis
AFB.

Travis AFB will eventually replace this interim ROD with a final ROD as soon as sufficient
data has been collected to support the selection of a final remedy. The sites described in the
final NEWIOU Groundwater IROD and the WABOU groundwater sites may be addressed
in one basewide groundwater ROD if the Travis AFB Cleanup Team decides that this
approach 1s appropriate.

Declaration

These interim groundwater remedial actions are protective of human health and the
environment, are compliant with Federal and State Applicable or Relevant and Appropriate
Requirements (ARARs) directly associated with these actions, and are cost-effective. These
actions utilize permanent solutions and alternative treatment {or resource recovery)
technologies to the maximum extent practicable given the limited scope of the action. These
actions do not constitute the final groundwater remedies for the Travis AFB WABQU sites.
The Air Force and the regulatory agencies will address the statutory preference for
remedies that reduce toxicity, mobility, or volume as a principal element at the time of the
final basewide groundwater ROD. The Air Force will base subsequent actions on the
knowledge and experience gained during the interim actions. Any future actions will fully
address the principal threats posed by contarmunated groundwater in the WABOU at Travis
AFB.
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Lead and Support Agency Acceptance
— of the Interim Groundwater Record of Decision for
the WABOU, Travis Air Force Base

Thus signature sheet documents agreement between the United States Air Force and the
United States Environmental Protection Agency and the State of California, by the
California Environmental Protection Agency, Department of Toxic Substances Control, and
the San Francisco Bay Regional Water Quality Control Board on the Interim Groundwater
Record of Decision for the WABOU at Travis Air Force Base. The respective parties may
sign this sheet in counterparts.

VA 2V

Daniel D. Opalskt

Chief

Federal Facilities Cleanup Branch

U.S. Environmental Protection Agency, Region IX

Anthony ]. Landis, P.E. Date
California Environmental Protection Agency

Department of Toxic Substances Control

Chief of Operations

Office of Military Facilities

Loretta K. Barsamian Date
San Francisco Bay Regional Water Quality Control Board
Executive Officer

Walter S. Hogle, Jr. Date
Lieutenant General, USAF

Air Mobility Command

Chairperson, Environmental Protechon Commuttee
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Lead and Support Agency Acceptance
of the Interim Groundwater Record of Decision for
the WABQU. Travis Air Force Base

This signature sheet documents agreement between the United States Air Force and the
United States Environmental Protection Agency and the State of California, by the
California Environmental Protection Agency, Department of Toxic Substances Control, and
the San Francisco Bay Regional Water Quality Control Board on the Interim Groundwater
Record of Decision for the WABOU at Travis Air Force Base. The respective parties may
sign this sheet in counterparts.

Danuel D. Opalski Date
Chief

Federal Faciltties Cleanup Branch

U.S. Environmental Protection Agency, Region IX

[t 9 Lo 177

Anthony J. La;\dls, P.E. Date
Califorria Environmental Protection Agency

Department of Toxic Substances Control

Chief of Operations

Office of Military Facilities

Loretta K. Barsamian Date
San Francisco Bay Regional Water Quality Control Board
Executive Officer

Walter S. Hogle, Jr. - Date
Lieutenant General,-USAF

Air Mobility Command

Chairperson, Environmental Protection Committee
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Lead and Support Agency Acceptance
of the Interim Groundwater Record of Decision for
the WABOU, Travis Air Force Base

This signature sheet documents the agreement between the United States Air Force, the
Urnuted States Environmental Protection Agency and the State of California, by the
California Environmental Protection Agency, Department of Toxic Substances Control, and
the San Francisco Bay Regional Water Quality Control Board on the Interim Groundwater
Record of Decision for the WABOU at Travis Air Force Base. The respective parties may
sign this sheet in counterparts.

Daniel D. Opalski Date
Chief

Federal Facilities Cleanup Branch

U.S. Environmental Protection Agency, Region IX

Anthony J. Landis, P.E. Date
California Environmental Protection Agency

Department of Toxic Substances Control

Chief of Operations

Office of Military Facilities

C%mcﬁ_) £. fopaprries Otie 21779

Loretta K. Barsamian 7 Date
San Francisco Bay Regional Water Quality Control Board
Executive Officer

Walter 5. Hogle, Jr. Date
Lieutenant General, USAF

Air Mobility Command

Chairperson, Ehvironmental Protection Commuttee
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Lead and Support Agency Acceptance
of the Interim Groundwater Record of Decision for
the WABOQU, Travis Air Force Base

This signature sheet documents agreement between the United States Air Force and the
United States Environmental Protection Agency and the State of California, by the
California Environmental Protection Agency, Department of Toxic Substances Control, and
the San Francisco Bay Regional Water Quality Cantrol Board on the Interim Groundwater
Record of Decision for the WABOU at Travis Air Force Base. The respective parties may

sign this sheet in counterparts.

Daniel D. Opalsk:

Chief

Federal Facilities Cleanup Branch

U.S Environmental Protection Agency, Region IX

Date

Anthony |. Landis, P.E.

California Environmental Protection Agency
Department of Toxic Substances Control
Chief of Operations

Office of Military Facilities

Date

Loretta K. Barsamian

San Francisco Bay Regional Water Quality Control Board
Executive Officer

Dm;%,,a N

Walter S. Hogle, Jr. . { ) ( )
Licutenant General, US

Air Mobility Command

Chairperson, Environmental Protection Committee
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PARTII

Decision Summary

The Decision Summary includes the findings, evaluations, decision-making process, and
selected remedial actions for the West/ Annexes/Basewide Operable Unit (WABOU)
Groundwater Interim Record of Decision (IROD). Section 1.0 describes the physical and
ecological setting of Travis Air Force Base (AFB). Section 2.0 provides an overview of non-
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and
CERCLA environmental programs at Travis AFB. Section 3.0 summarizes the nature and
extent of groundwater contamination as presented in the WABOU Remedial Investigation
(RI). Section 4.0 presents the remedial alternatives that were considered and the comparison
of the alternatives to the criteria set forth in the National Contingency Plan (NCP) as pre-
sented in the WABOU Feasibility Study (FS). Section 5.0 1dentifies the selected interim
groundwater remedies and the rationale for their selection. Section 6.0 presents the appli-
cable or relevant and appropriate requirements (ARARs) and performance standards for the
interim actions. Section 7.0 is the list of references.

1.0 Travis AFB Description

Travis AFB is located midway between San Francisco and Sacramento, California, about

3 miles east of downtown Fairfield in Solano County The Base occupies 5,025 acres. In
addition, the Base maintains ownership of or administrative control over 11 annexes at
offbase locations. Approximately 17,000 military and civilian personnel are present daily on
the Base (Weston, 1993). Maps of the regional location of Travis AFB and annexes are
presented on Figure 1-1.

Travis AFB is currently part of the Air Mobility Command (AMC) and 1s host to the 60" Air
Mobility Wing (AMW). The AMW operates C-5 Galaxy cargo aircraft and KC-10 Extender
refueling aircraft. The primary missions of Travis AFB since its establishment have been
strategic reconnaissance and airlift of freight and troops.

1.1 Physical Description

Topography at Travis AFB is characterized by a gently sloping to nearly flat ground surface
with variations in topographic relief of up to 50 feet. Elevations at Travis AFB range from
over 100 feet above mean sea level (msl) near the northern boundary to less than 20 feet
above msl near the south gate. The ground surface generally slopes to the south or south-
east at about 30 feet per mule. Areas surrounding Travis AFB have a varied topography.

Within the WABOU, the ground surface elevation ranges from more than 100 feet above
msl 1n the northwest to less than 30 feet above msl in the southern area.

The Travis AFB area climate 1s characterized as Mediterranean, with wet winters and dry
summers. The Base 1s located near the Carquinez Straits, which is the major break in the
Coast Range. Travis AFB usually expertences mild temperatures because of its proximity to

RDD-SFO/980960015 DOC (LNB209 DOC) 9

27




28

TIHRHD

VINHOLITYD "3SVE 30404 HIV SIAVHL
QOH| H31vMANNOD NOAYM
(NOgVM) LINN 318vHIH0 IAIMIASYE/SIXINNY/LSIM

dVIW NOILYD01 SIXINNV/G4V SIAVHL (8 XINNY)
_.u_.mm_l-c_n_ STIH Omwmhnw

3SvE 3JHO4 HIV SIAVHL

(1 X3aNNV)
3900 NNSINS

TIVWIXOHdIY S IIVOS {86116 €2 £

SIN 2

aa3id44ivd

(£ Xannv) a3dvn O
31a40IN QIVAYN

{6 XANNV) 8151 8 PLSI

SOV HIOAYISIY

{8 XaNNY) 0251 % 2151
S3ILINOVL HIOAHISaY

(L1 XINNV) avOHIvH
OLNIWVHIVS NHIHLHON

(2 XINNY) 9151 % OLSE
SAILITIOVY HIOAHIS3Y

( XANNV) HINHVYWN {01 X3NNY)
ISHNOD 4109
uatno QS%z SANVT SSIUAD
9]
{Z XaNNV)
HOAL QIVAVN

ITAVIVA

QO (s XannY)
SNOILVIINNWWOD
ST11H LN3IW3)

3Svd 33404 HIV

___®EogoLioN
dYiN >._._Z__0_>

___
q

ﬂ lo5sIoNYY NvS

O._.zm_2<m0(w m

SIAVHL




869

PAART Il DECISION SUMMARY

the Carquinez Straits and the coast. The mean annual temperature is 60° F. The lowest
temperatures occur in January, with a mean of 46° F. The highest temperatures occur in July
and August, with a mean of 72° F. Monthly mean relative humidity typically ranges from a

low of 50 percent during June to a high of 77 percent during January. The mean annual
relabive humidity is 60.5 percent.

Travis AFB averages 17.5 inches of rain annually Approximately 84 percent of the annual
precipitation occurs during the winter season of November through March. January 1s the
wettest month, averaging 3.7 inches of precipitation; July is the driest month averaging
0.02 inch of precipitation.

Evapotranspiration ranges from about 50 to 75 inches per year. However, because most
precipitation occurs in the winter, and most evaporation takes place in the summer, this
apparent “net annual negative precipitation” has little impact on water infiltration through
the soil column or on groundwater recharge.

Travis AFB experiences sea breezes durning the summer because of its proxirruty to the
Carquinez Straits. The average annual wind speed is 8 knots, with a winter average of 5 to
6 knots and a summer average of 12 knots. The predominant wind directions are from the
southwest and west-southwest.

1.2 Land Use

Travis AFB occupies 5,025 acres of land near the center of Solano County, California, and is
located approximately 3 miles east of downtown Fairfield and 8 mules south of downtown
Vacaville (see Figure 1-1). Solano County’s population in 1990 was 340,421

(U.S. Department of Commerce/U.S. Bureau of the Census; 1990) This population was
eshmated to have grown to 373,923 by 1994 (State of California, Department of Finance,
1994). During the 1980s, the population of Solano County increased nearly 45 percent

(U.S. Department of Commerce/U.5. Bureau of the Census, 1990). However, the rate of
growth has declined since 1990. The projected population growth between 1990 and 2000 1s
47 4 percent for the City of Fairfield and 33.6 percent for Solano County overall (Association
of Bay Area Governments, 1990).

According to the Travis AFB Office of Public Affairs, currently 7,750 active military per-
sonnel and 3,323 reservists are employed at Travis AFB. Approximately 5,613 people live in
3,466 onbase housing units. There are 3,006 civilians employed at Travis AFB. Approxi-
mately 17,000 people are onbase on a daily basis.

The land use areas of Travis AFB are grouped into eight functional categores:

¢ Mission—Uses are closely associated with the airfield and include facilities such as
maintenance hangars and docks, avionics facilities, and other maintenance facilities.
Aurcraft operations facilities include control towers, Base operations, flight simulators,
and other instructional facilities.

¢ Administrative—Uses include personnel, headquarters, legal, and other support
functions.

RDD-5F0/980960015 DOC {LNB208 DOC) 1
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¢ Community—Uses include both commercial and service activities. Examples of
commercial uses include the Base Exchange, dirung halls, service station, and clubs;
service uses mclude the schools, chapel, library, and the family support center.

» Housing—Uses include both accompanied housing for families and unaccompanied
housing for singles, temporary personnel, and visitors.

¢ Base Support/Industrial—Uses are for the storage of supplies and maintenance of Base
facilities and utility systems.

¢ Medical—Uses include facilities for medical support, including the David Grant
Medical Center.

¢ Outdoor Recreation—Uses include ball fields, golf course, equestrian center, swimming
pools, and other recreational activities.

* Open Space—These areas are used as buffers between Base facilities and to preserve
environmentally sensitive areas.

The lands surrounding Travis AFB on the northeast and east are primarily used for ranch-
ing and grazing. Areas to the south are a combination of agricultural and marshland A few
commercial/light industrial areas are present to the north of the Base. The area west of
Travis AFB is predominantly residential.

Land use within the WABOU consists of open grasslands, light industrial support areas,
administrative areas, personnel training areas, ammunition storage, and service/ storage
areas Land use at and surrounding the annexes component of the WABOU is varied.

1.3  Ecology

Travis AFB has a variety of terrestrial and aquatic/wetland habitats and wildlife that are
typical of the region. The information used in identifying biological resources was taken
from field studies and reports produced by Biosystems (1993a, 1993b, 1994), CH2M HILL
(1995, 1996), Jacobs Engineering Group (JEG) (1994a, 1994b), Radian (1994), and Weston
(1995a, 1995b)

1.3.1 Terrestrial Habitats

The terrestrial habitats at Travis AFB and adjacent areas consist of herbaceous-dominated
habitats (annual grassland, pasture, and early ruderal habitat) and urban habitat (industrial
areas, lawns, and ornamental plants) according to the California Department of Fish and
Game (CDFG) classification system (Mayer and Laudenslayer, 1988). Aquatic/wetland
habitats at Travis AFB include riverine (Union Creek) and riparian habitat, lacustrine (Duck
Pond), and herbaceous-dominated wetlands marshes, and vernal pools.

In general, annual grassland habitat 1s dominated by non-native plant species such as
slender wild oat {Avena fatua), fescues (Festuca), soft chess (Bromus hordeaceus), field
bindweed (Convolvulus arvensis), and yellow star-thistle (Centaurea solstitialis). Some native
plants, such as bunchgrass (F viridula) and johnny-tuck (Triphysaria eriantha) may also be
found, usually associated with undisturbed areas.

RDD-5FQ/980960015 DOC (LNB20g DOC) 12
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Mowed /disced grassland 1s generally composed of soft chess, Italian ryegrass (Lolunt
multiflorum}, and wild oats. Pasture grassland can contain varying frequencies of filaree
(Erodwuni sp ), ripgut brome (Bromus diandrus), soft chess, Italian ryegrass, and yellow star-
thistle. Ruderal grasslands, on the other hand, contain higher numbers of perennial species
and, in some areas, woody species such as coyote brush (Baccharis pilularis), eucalyptus
(Eucalyptus sp.), Peruvian pepper-tree (Schinus molle), and black locust (Robtmua pseudoacaca).

The urban habitat onbase contains maintained lawns as well as trees and shrubs such as
eucalyptus, Fremont cottonwood (Populus fremontii), arroyo willow (Salix lasiolepis), and
coyote brush. Most isolated stands of shrubs or trees are located within or near urban areas,
permanent water sources, or near artificial surface mounds (for example, rail lines, biast
protection, and building/road foundations.

1.3.2 Aquatic/Wetland Habitats

Herbaceous wetland vegetation is found along the permanent (natural or artificial)
drainages onbase and can also occur seasonally within vernal pools, swales, and ditches.
Native species include salt grass (Distichlis spicata); non-native species include meadow
fescue (Festuca elatior), sickle grass (Parapholis incurva), and cattails (Typha sp.). Vernally
inundated areas support seasonal vegetation such as non-native Mediterranean barley
(Hordeum murinum ssp. leporinum) and brass buttons (Cotula coronopifolia) and native plants
such as downingia (Downinga sp.) and toad rush (Juncus bufonius).

Vernal pools are shallow depressions or small, shallow pools that fill with water during the
winter rainy season, then dry out during the spring and become completely dry during the
summer. The vernal pools at Travis AFB contain indicator species such as goldfields
(Lasthenia fremontit), coyote thistle (Eryngium vaseyr), dwarf woolly-heads {Psilocarphus
brevissimum), water pygmy-weed (Crassula aquatica); and one or more species of downingia
and popcornflower (Plagiobothrys sp.).

Although a few willows and coyote brush can be found along Union Creek, the dominant
plant species found in the niparian zone of Union Creek are mainly herbaceous and consist
of beardless wild rye (Leymus triticoides), broad-leaved pepperwort (Lepidium latifolium),

Harding grass (Phalaris aquatica), and saltgrass. Hydrophytes such as cattails and rushes are
also common.

1.3.3  Wildlife

Terrestrial vertebrates associated with non-native annual grasslands are commonly found
onbase. Typical avian species include ring-necked pheasant (Phasuanus colchicus), American
kestrel (Falco sparvarius), American robin (Turdus migratorius), and the western meadowlark
(Sturnella neglecta). Reptiles observed, or potentially occurring, at the Base include the
western fence lizard (Sceloporus occidentalis), gopher snake (Prtuophis melanoleucus), and
Califorrua red-sided garter snake (Thamnophis sirtalis ssp. infernalis). Common mammals
1identified include deer mouse (Peromyscus maniculatus), California ground squirrel
(Spermophilus beecheyi), Botta's pocket gopher (Thomomys bottae), black-tailed hare (Lepus
californicus), and red fox (Vulpes vulpes).

Permanent wetlands and seasonally wet areas support aquatic invertebrates, fish,
amphibians, reptiles, birds, and mammals. Some aquatic invertebrate species observed 1n
herbaceous wetlands and vernal pools at Travis AFB include vernal pool fairy shrimp
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(Branchinecta lynchi), damselflies, crayfish, and aquatic snails. Amphibian species identified
include bullfrog (Rana catesbeiana), Pacific tree frog (Hyla regilla), and Califorma tiger
salamander (Ambystoma californiense tigrmum). Aquatic birds observed on or near the Base

include mallard (Anas platyrhynchos), great egret (Casmeroditis albus), and great blue heron
(Ardea herodias).

Because wildlife use riverine and riparian habitat somewhat similarly, these habitats are
discussed together. Many aquatic invertebrates and amphibians are the same as those
discussed above in herbaceous wetlands and vernal pools. These include damselflies, cray-
fish, aquatic snail, bullfrog, Pacific tree frog, and California tiger salamander. Fish species
include mosquitofish (Gambusia affinis), tathead minnow (Pimephales promelas), threespine
stickleback (Gasterosteus aculeatus), and bluegill (Leponis macrochirus) Riverine/riparian
habitats are also used extensively by birds and terrestrial mammals for forage, shelter, and
as a source of water. These include red-winged blackbird (Agelaius phoenicus), raccoon
(Procyon lotor), muskrat (Ondatra zibethicus), and beaver (Castor canadensis).

Habutats that support special-status species are considered sensitive habitats. Aquatic/
wetland areas that are considered sensitive include vernal pools, swales, and ditches that
can support special-status plants and animals. Urban environments, scattered throughout
the Base, can also support special-status species. For example, burrowing owls (Speotyto
cunicularia) may use man-made culverts, perches, and bare earth areas that contain burrows
provided by ground squirrels. Loggerhead shrikes (Lanus ludovicianus) may nest on
antenna wires and forage in grasslands. Both owls and shrikes are typical species of the
grassland habitats onbase. Also, vernal pool fairy shrimp have been found in artificially
created depressions that seasonally fill with water.

1.4  Geology and Hydrogeology

Thus section provides a discussion of the regional geologic setting 1n the vicinuty of Travis
AFB, as well as specific geologic condittons in the WABOU. Thus information is presented to
provide a context for discussions on the potential migration of contarminants through the
soil column and in groundwater.

141  Geology

Travis AFB is located on the western edge of the Sacramento Valley segment of the Great
Valley Geomorphic Province. This province is a sediment-filled synclinal basin with a
northwest-to-southeast-oriented axis. The Coast Range Geomorphic Province, which
consists of folded and uplifted bedrock mountains, lies just to the west of Travis AFB
(Thomasson et al., 1960; Olmsted and Davis, 1961).

The WABOU 1s located on the western flank of the truncated anticline that traverses Travis
AFB 1n a northwesterly to southeasterly direction. The axis of the anticline runs through the
EIOU in the vicimty of Facility 363, about 2 miles east of the WABOU boundary. Early
Eocene Epoch Domengine Sandstone, which is the oldest sedimentary unit exposed at the
Base, is exposed along the axis of the anticline.

Bedrock units that outcrop in the vicinity of Travis AFB include (from oldest to youngest)
the Domengine Sandstone, the Nortonville Shale, the Markley Sandstone, the Neroly
Sandstone, and the Tehama Formation, as shown on Figure 1-2. Bedrock at the
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North/East/West Industrial Operable Unit (NEWIOU) has been defined as consisting of
consolidated to semi-consolidated sedimentary rock. It has been distinguished from the
overlying unconsohdated sediment by such criteria as fissility, cementation, bedding, blow
counts, color, texture, and gradation into competent rock (Weston, 1995a) Because of its
lower permeability relative to the unconsolidated alluvium that overles 1it, the bedrock may
form a boundary for groundwater flow and therefore influence the migration of
contamunants in groundwater. Table 1-1 15 a stratigraphic column that summarizes the
lithology and age of the geologic units in the area.

TABLE 1-1
Stratigraphic Column of Geologic Units at Travis AFB
Million Possible
Years Geologic Range of
Ago Era Period Epoch Unit Lithologic Description Thickness
18 Cenozoic  Quaternary  Pleistocene Younger Alluvum  Interbedded clays, silts, 0-70 teet
and Recent sands and gravels,
continental
Qlder Alluvium Interbedded clays, silts, 0-100 feet
sands, and gravel,
continental
Bay Mud Interbedded clays, silts,

sands and gravel, continental

5 Pliocene Tehama Formation  Interbedded gravels, sands,
silts and clays, partially
consohdated, occasional
volcaniclastic sediments,
continental

Unconformity

275 Tertiary Mtocene Neroly Sandstone  Interbedded sandstone, 0-60 feet
(San Pablo Group) siltstone, and shale,
distinctive biuish color,
marnne

Unconformity

38 Oligocene

55 Eocene Markley Sandstone Massive micaceous, arkosic  0-80 feet
sandstone, interbeds of
siltstone and shale, marine

Nortonville Shale Predominantly dark gray 80 feet
marine shale and siltstone,
rinor sandstone, coal and
glauconitic sandstone unit

Domengine Coarse-grained sandstone, 50 feet
Sandstone mintor siitstone and shale

Interbeds, gray to brown,

marine (in outcrop only as

mapped by Sims et al ,

1973)

Paleocene Unnamed Interbedded shale, siltstone,
Formation (7} and thinly laminated friable
sandstone, marine (as
mapped by Sims et al , 1973)

Source Smsetal, 1973
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The Tehama Formation consists of poorly sorted deposits of clay, silt, clayey silt, sandy silt
and clay, and silty sand, containing generally thin lenses of gravel and sand. In areas of
outcrop, it consists chiefly of siltstone, sandstone, and conglomerate. The Tehama
Formation 1s widespread in the northern, northwestern, and western Sacramento Valley,
and averages about 2,000 feet in thickness (Page, 1986). However, the thickness of the
formation beneath the WABQOU 15 unknown.

Travis AFB is located on the northeastern margin of the Fairfield-Suisun Basin astride the
Vaca Fauit. Travis AFB lies on alluvial fans that extend from the Vaca Mountains to the
Suisun Marsh. These fans were deposited by the Ulatis, Union, Alamo, Laurel, and Suisun
Creeks. Most of the alluvial material was deposited prior to the last period of glaciation
during the Pleistocene Epoch, and is referred to as Older Alluvium The parent rocks for the
alluvium at Travis AFB include metasediments, serpentimites, ultramafic rocks, and the
Sonoma Volcanics (Olmsted and Davis, 1961; Wagner and Bortugno, 1982). The drainages
cut through the alluvial fans during the last glaciation, in response to the global lowering of
the sea level As the sea level has risen during the last 15,000 years, the dramnages have filled
again with alluvium. This materal 1s referred to as Younger Alluvium. At Travis AFB, the
overall thickness of the alluvium ranges from 0 to approximately 70 feet, but 1s generally
less than 50 feet. West of Travis AFB, the thickness of the alluvium increases to over 200 feet
(Thomasson et al., 1960) Some topographic relief in the form of very low ridges is provided
by outcrops of sedimentary rocks characterized as bedrock in the Travis AFB area

The younger and older deposits are distinguished at the surface by the difference in
maturity of their soil profiles. The portion of the alluvium near the ground surface has been
altered, or weathered over time by physical, chemical, and biological actions The Younger
Alluvium generally has an immature soil profile; the Older Alluvium generally has a well-
developed, mature soil profile. Most of the sediment encountered at Travis AFB consists of
Older Alluvium. The Younger Alluvium overlies the Older Alluvium and is found only in
the northeastern portion of the Base.

Soil develops within geologic material exposed at the Earth’s surface as the material is
altered through physical, chemucal, and biological processes. The nature of a soil1s in part a
function of chmate, surface slope, time of exposure at the surface, and the type of original
(parent) matenal. Souls in the vianity of Travis AFB are primarnily silt and clay loams that
exhibit low permeabilities and poor drainage characteristics.

The majority of the Base, including the WABOU, is covered with soils derived from
Pleistocene Epoch Older Alluvium designated as the Antioch-San Ysidro Complex. This
complex comprises about 45 to 50 percent Antioch soil series and 35 to 45 percent San
Ysidro soil series, with the remaining percentage composed of the Solano soil series and
Pescadero so1l series. The soils are old and are characterized by a well-developed soil
profile

1.4.2 Hydrogeology

Travis AFB 1s located along the eastern edge of the Fairfield-Swisun Hydrogeologic Basin,
The Fairfield-Suisun Basin is a hydrogeologically distinct structural depression adjacent to
the Sacramento Valley segment of the Central Valley Province. The basin 1s bordered to the
north by the Vaca Mountains and to the east by the nidge that runs along the eastern portion
of the North Operable Unit (NOU) and East Industrial Operable Unit (EIQU). The basin
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slopes south toward the Suwisun Marsh; consequently, groundwater and surface water at
Travis AFB tend to flow south to Suisun Marsh (California Department of Water Resources,
1994).

The primary water-bearing deposits in the region surrounding Travis AFB are the coarse-
grained sediments (sand and gravel) within the Older Alluvium and Younger Alluvium.
The bedrock units generally do not yteld groundwater of usable quantity or quality in the
Fairfield-Suisun Basin {Thomasson et al., 1960).

1.4.3 Groundwater Gradient and Flow

The groundwater gradient describes the differences in hydraulic potential that result in
groundwater flow. The direction of the regional groundwater gradient is generally toward
the south or southeast. Groundwater recharge occurs from the direct infiltration of rainfall
on the valley surface and from the infiltration of runoff through local stream and creek
beds. Natural groundwater discharge occurs at the marshlands located near the Potrero
Hills, south of Travis AFB (Thomasson et al., 1960).

The general direction of groundwater flow at Travis AFB 1s toward the south, similar to the
regional gradient. However, local variations (groundwater mounds and depressions) exist
within the boundarnes of Travis AFB Changes in the groundwater gradient are normally
related to the presence of lower permeability consolidated materials (“bedrock”) in the
subsurface, and the distribution of alluvium with relatively higher permeability. Ground-
water typically flows away from the bedrock ndges, and toward the subbasins that contain
thicker sequences of alluvial materials. Therefore, the bedrock ridges bordenng the
subbasins correspond with potentiometric highs in the groundwater elevation map.

The maximum honzontal hydraulic gradient in the shallow groundwater at Travis AFB
outside of the WABOU 1s approximately 0.02 foot/foot at the groundwater mound near the
old Base hospital. The minimum horizontal gradient in the upper portion of the aquifer 1s
approximately 0.002 foot/foot near the southern border of Travis AFB. The average
magnitude of the groundwater gradient in the shallow groundwater is approximately

0.005 foot/foot. The horizontal hydraulic gradients in the deeper zones of the alluvial
aquifer range from approximately 0.003 to 0.01 foot/foot (Radian, 1996a).

Groundwater flows in a generally southerly direction in the WABOU, as shown on

Figure 1-3. Vanations in thus flow regime are most pronounced 1n the north-central portion
of the WABOU, in the vicinuty of the topographic high point where the Tehama Formation
outcrops Groundwater flows radially away from the topographic high point in this area,
and then curves back to the south. A subsurface nidge of the Tehama Formation that
extends south from the outcrop also affects the groundwater flow direction (Figure 1-3).
Groundwater flowlines appear to curve away from this ridge in the viciruty of sttes such as
Building 755 The groundwater gradient in the WABOU ranges from about 0.005 foot/ foot
near the mound to about 0.06 foot/foot at the southern end of the WABOU
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Landfill 315 located on a bedrock ridge near a groundwater divide. Groundwater here
recharges the adjacent basins, and the vertical gradient 1s downward, ranging from about
0.2 foot/foot to about 0.35 foot/foot. Annual fluctations in the piezometric surface averaged
about 2 to 5 feet. Water levels reached their low point just prior to the rainy season 1n late
1994, at the end of a multi-year drought. After 1994, the groundwater levels rose 1n the
wells 5 to 6 feet during the wetter years of 1995 and 1996.

As previously mentioned, the Older Alluvium is the source of most of the groundwater
supply in the Fairfield-Suisun Basin. The consolidated bedrock unuts that underlie the Older
Alluvium do not yield groundwater of usable quantity or quality. The Older Alluvium
reaches a maximum thickness of only about 200 feet (Thomasson et al., 1960) Investigations
at Travis AFB indicate that the maximum thickness of the Older Alluvium at the Base is
only about 70 feet (Radian, 1996b)

The Older Alluvium 1s extremely heterogeneous, and no discrete aquifer urnuts were
observed during the WABOU RI that could be correlated from site to site. In addition, a
consistent vertical gradient up or down does not appear to be present in the WABOU. The
Older Alluvium, therefore, should be regarded as a single hydrogeologic unit. In this
regard, “shallow” and “deep” groundwater have little mearnung in the WABOU.
Groundwater is found under water table or semi-confined conditions, and flows ina
predomunantly horizontal direction.

Groundwater will flow preferentially through sediments with relatively hugher
permeabihity, such as silty sands and sands.

1.4.4 Aquifer Tests

The hydrogeologic parameters of hydraulic conductivity and porosity are needed to
calculate groundwater flow velocities. To estimate the hydrogeologic parameters of the
alluwial depostts and bedrock, aquifer slug tests and aquifer pumping tests have been
conducted at Travis AFB between 1988 and 1996. Table 1-2 summarizes the values of
hydraulic conduchivity that have been calculated from these tests. The results of these
aquufer tests indicate the horizontal hydraulic conductivity (K) of the alluvium beneath
Travis AFB ranges from about 0.0001 foot per minute (fpm) to about 0.08 fpm, with an
average of about 0.02 fpm. Vertical hydraulic conductivities calculated from aquifer
pumping test data collected at MW245 and MW214 within the EIOU ranged from

121 x 1074 fpm to 2.29 x 10°3 fpm (Radian, 1996a).

The wide range of hydraulic conductivities calculated from pump tests conducted at Travis
AFB reflects the natural variability in permeability of the geologic uruts that are present
The lower range of hydraulic conductivities calculated for the vertical direction relative to
the horizontal direction indicates that groundwater will flow more easily in the horizontal
direction than in the vertical direction Even in the presence of a vertical gradient, if the
ratio of honizontal to vertical hydraulic conductivity 1s approximately 100 or more,
groundwater flow will essentially be horizontal (Freeze and Cherry, 1979).
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TABLE 1-2
Summary of Hydraulic Conductivity Values Derived from Aquifer Tests Conducted at Travis AFB

Hydraulic Conductivity (K fpm)

Number of
Geologic Unit Tests? Minimum Maximum Mean
Younger Alluvium 9 0 0005 0079 0020
Older Alluvium 30 0 0001 0.074 0027
{vertical K} {2) {0 000121} (0 00229) (00012)
Sandstone Bedrock 2 0 0025 0021 0 0088
Shale or Siltstone Bedrock 4 0 0006 00415 0 020

3ldentity of wells provided in Rachan {1996b)

Thas fact 1s reinforced in the vicinity of Travis AFB by the fact that the regional discharge
points for groundwater in the Fairfield-Suisun Basin are nearby Urnion Creek or Suisun
Marsh Therefore, dissolved contaminants that reach the water table will tend to mugrate
horizontally, with hittle opportumity for vertical mugration before discharging. Dissolved
contaminants 1n groundwater will also tend to migrate preferentially in geologic layers of

higher permeabality

Based on the mean hydraulic conductivity in the Older Alluvium (Table 1-2), with an
average groundwater gradient of 0 005 foot/foot and an assumed average effective porosity
of 0.20, the average linear velocity of groundwater flow within the Older Alluvium 1s about
350 feet per year. Using the maximum value of hydraulic conductivity, the groundwater
flow velocity in the Older Alluvium ranges up to about 970 feet per year The average
groundwater velocity calculated 1n the EIOU from pump tests performed in a variety of
geologic settings was 110 feet per year (Weston, 1995b).

1.4.5 Groundwater Use

Intensive extraction of groundwater generally occurs only to the west of Travis AFB and
Fairfield where the alluvium 1s thicker and contains a greater abundance of coarse-grained
sediment Groundwater wells 1n the area of Travis AFB are limited to domestic, stock-
watering, and irngation wells with typical screened depths of within 100 feet of ground
surface (Weston, 1995b). Domestic wells, several of which are downgradient from Travis
AFB, are used typically for households and gardens (Weston, 1995b). Based on the large
distance (more than 4,500 feet) between the contaminated groundwater in the WABOU and
the nearest domestic well, and the local groundwater flow velocity, it 1s highly unlikely that
the downgradient domestic wells will ever be impacted by the contaminated groundwater.
The groundwater cleanup actions of the four WABOU sites protect these offbase wells.
However, 1f the contaminated groundwater from these sites reached an offbase domestic
well, an alternative water supply would be provided

No onbase wells are used for potable water production However, several wells located

4 mules north of Travis AFB, at the Cypress Lakes Golf Course (Annex 10), produce 400 to
500 mullion gallons of water per year. This well water is mixed with surface water
purchased from the City of Vallejo to supply potable water to Travis AFB The Fairfield
public water supply field 15 located approximately 3 miles west of Travis AFB. The large
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production wells at the golf course and in Fairfield tend to be deeper than the nearby
domestic wells, ranging up to 1,000 feet in depth.

1.5 Surface Water

Travis AFB is located 1n the northeastern portion of the Fairfield-Suisun Hydrologic Basin.
Within the basin, water generally flows south to southeast toward Suisun Marsh, an
85,000-acre tidal marsh that 1s the largest contiguous estuarine marsh, as well as the largest
wetland, in the continental United States Suisun Marsh drains into Grizzly and Suisun
bays Water from these bays flows through the Carquinez Straits to San Pablo Bay and San
Franasco Bay, and ultimately discharges into the Pacific Ocean near the City of San
Francisco

Union Creek is the primary surface water pathway for runoff at Travis AFB. The head-
waters of Union Creek are located approximately 1 mile north of the Base, near the Vaca
Mountains, where the creek 1s an intermuttent stream Uruon Creek sphits into two branches
north of the Base, with the main (eastern) branch being impounded into a recreational pond
designated as the Duck Pond. At the exit from the Duck Pond, the creek 1s routed through a
storm sewer to the southeastern Base boundary, where it empties into open creek channel.

The West Branch of Union Creek flows south and enters the northwestern border of Travis
AFB east of the David Grant Medical Center in an excavated channel. This channel flows
south to the northeast corner of the WABQOU. The channel forms the boundary between the
WIOU and the WABOU and parallels Ragsdale Street for about 4,000 feet, shown on
Figure 1-3 Flow 1n the channel 1s then directed to a culvert under the runway and
discharges to the main channel of Union Creek at Outfall II. From Outfall II, Union Creek
flows southwest and discharges into Hill Slough, a wetland located 1 6 miles from the Base
boundary. Surface water from Hill Slough flows into Suisun Marsh

Local drainage patterns have been substantially altered within the Base by the rerouting of
Union Creek, the construction of the aircraft runway and apron, the installation of storm
sewers and ditches, and general development (e.g., the Base Exchange, industrial shops,
maintenance yards, roads, housing, and other facilities). Surface water 1s collected in a
network of underground pipes, culverts, and open drainage ditches. The surface water
collection system divides the Base into eight independent drainage areas. The eastern
portion of the Base 1s served by one of the drainage systems that collects runoff from along
the runway and the mnactive sewage treatment plant area and directs it to Denverton Creek
and Denverton Slough Denverton Creek 1s an intermuttent stream in the vicinity of the
Base. The northwestern portion of the WABOU drains to the west toward the McCoy Creek
drainage area. McCoy Creek is also an intermuttent stream in the vicinity of the Base With
the exception of these drainages, the remaining six drainage areas at the Base empty into
Unuon Creek.

Travis AFB has limited topographic relief, and the clayey soils prevent rapid drainage. This
swale topography leads to the formation of vernal pools. The annual cycle of vernal pools
includes standing water during the winter and spring and desiccation during the summer
and fall. During the time that the vernal pools contain water, biotic communities develop
over relatively restricted areas. In the larger areas, grasslands form, in more confined,
deeper areas, wetlands form. The vernal wetlands are concentrated along the western,
southern, and southeastern boundaries of the Base. All of the surface water bodies on and 1in
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the vicinity of the Base empty into the Sutsun Marsh. No springs have been recorded within
the confines of Travis AFB.

Surface water pathways, as defined 1n this WABOU Groundwater IROD, include Union
Creek, drainage channels, the storm and sanitary sewer system, and the backfill matenal
surrounding underground sewer lines. These pathways are a potential means for ground-
water to interact with surface water. Based on the locations and depths of the sewer lines 1n
the WABOU and the groundwater level measurements in the vicinity of the four WABOU

sites, there 15 no interaction between surface water and contaminated groundwater in the
WABOU
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2.0 Overview of Travis AFB Environmental Programs

The Travis AFB Environmental Management Office is divided into three branches:
Comphance, Restoration, and Pollution Prevention This section describes each branch and
the programs that are designed to comply with current federal and state environmental
regulations.

2.1 Compliance Branch

Travis AFB maintains several active environmental compliance programs that are described
below.

2.1.1  Air Force Regulations

The Air Force has developed a parallel set of environmental regulations to the federal
environmental regulations These Air Force regulations are designed to ensure that federal
requirements are implemented in an appropriate manner at Air Force installations. Air
Force instruction AFI 32-7005 sets up an Environmental Protection Commuttee to oversee
management of all environmental programs at each installation. The Air Force environmen-
tal compliance regulations that parallel the federal environmental regulations are divided
into the following subject areas:

*  Air Quahty Compliance

e  Water Quality Comphance

» 5Solid and Hazardous Waste Compliance

» Storage Tank Compliance

e Environmental Impact Analysis Process

* Integrated Natural Resource Management
¢ Cultural Resource Management

2.1.2 Management Action Plan and Base General Plan

The Travis AFB Management Action Plan (MAP) summarizes the current status of the
Travis AFB environmental compliance, restoration, and pollution prevention programs, and
presents a comprehensive strategy for implementing response actions necessary to protect
human health and the environment. Travis AFB produced the most recent version of the
MAPT 1n January 1997. Travis AFB environmental staff and Air Force headquarters use the
MAP to direct and monitor environmental response actions and to schedule activities
needed to resolve technical, administrative, and operational issues.

The Travis AFB General Plan (the Plan), also known as the Base Comprehensive Plan, a
companion document to the MAP, provides an organized, systematic, and comprehensive
approach to current and future planning and development. The Base General Plan is a tool
that addresses a multitude of installation requirements and assists in the long-range growth
of the Base, including natural resources, environmental protection, land use, airfield opera-
tion, utilities, transportation, and architectural compatibility Of particular importance is 1ts
role in environmental protection. The Plan addresses proper hazardous waste management
and recognmzes CERCIL A-related activities through proper land use at Travis AFB.
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Section 5.6 addresses the implementation of land use restrictions to the Plan based on
CERCLA-related activities.

2.1.3 Resource Conservation and Recovery Act and Hazardous Waste Management Program

Travis AFB operates as a generator and factlity for hazardous waste management under the
Resource Conservation and Recovery Act (RCRA} and State of California hazardous waste
management programs Travis AFB recerved a Part B hazardous waste facihity storage
permut from the California Department of Toxic Substances Control Division (DTSC) and
the U.S. Environmental Protection Agency (U.S. EPA) on 5 March 1993.

2.1.4 Petroleum-only Contaminated Sites Program

The Travis AFB Petroleum-only Contamunated Sites (POCOS) program is designed to
manage on base petroleum-related contamination sites. Travis AFB and the regulatory
agencies agreed to remove the POCOS from the Travis AFB CERCLA program because the
law excludes petroleum as a CERCLA contaminant. The Air Force will address petroleum
contamination under CERCLA if 1t is commungled with CERCLA contaminants

POCOS are typically associated with surface and sub-surface releases from fuel spills,
piping leaks, oil-water separators, or underground storage tanks (USTs). The POCOS
program includes the removal of leaking USTs and the remediation of petroleum-only
contaminated soil and groundwater. An example of a POCOS that was removed from the
CERCLA program by the regulatory agencies and the Air Force 1s the North/South Gas
Station site The San Francisco Bay Regional Water Quality Control Board (SFBRWQCB) 1s
the lead oversight agency for this program.

2.1.5 Stormwater Discharge Permit

Travis AFB monutors stormwater outfalls in compliance with 1ts California National
Pollution Discharge Elimination System (NPDES) permut. The ongoing morutoring program
was developed in 1992 The Air Force conducts surface water sampling and reporting

according to the permit requirements. The SFBRWQCB 1s the lead oversight agency for
stormwater discharges.

2.2 Restoration Branch

The Restoration Branch manages the Travis AFB Installation Restoration Program (IRP)
which was mitiated in 1983 to nvestigate the nature and extent of reported hazardous
waste releases to the surrounding environment (Engineering-Science, 1983) On the basis of
the evaluation of IRP data by the U.S. EPA, Travis AFB was placed on the National
Priorities List (NPL) on November 21, 1989 (54 Federal Register 48187).

The Air Force, U.5. EPA, DTSC, and SFBRWQCB negotiated and signed a Federal Facility
Agreement (FFA) in September 1990. The FFA 1s a legally binding document that
establishes the framework and schedules for the environmental cleanup at Travis AFB. This
document also requires Air Force compliance with the NCP, CERCLA, RCRA guidance and
policy, and state laws and regulations
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2.21 CERCLA Process

CERCLA was passed 1n 1980 and amended by the Superfund Amendments and
Reauthorization Act (SARA) in 1986 This law established a program to remechate sites
contarminated with hazardous constituents to protect public health and the environment.
CERCLA established a series of steps to investigate site contamination and design and
implement appropriate remedial actions at these sites. The major steps are described below.

2.2.1.1 CERCLA Steps

Remedial Investigation (RI}—The Rl 1s used to collect data to characterize site conditions,
to determune the nature of the waste, and to assess risk to human health and the environ-
ment. The WABOU RI used a phased and sequenced approach to mimmuze collection of
unnecessary data and maximize data quality. Inihial data collection efforts provided a basic
understanding of site characteristics. As this basic understanding was achieved, subsequent
data collection efforts focused on filling 1dentified data gaps in the conceptual site model
and gathering the information necessary to support evaluations of remedial alternatives.
The results and conclusions of this investigation were published in the West/Annexes/-
Basewtde Operable Umt Remedial Investigation Report (Volumes 1-4), 60" Arr Mobility Wing,
Trauvis Air Force Base, California (CH2M HILL, 1997)

Feasibility Study (FS)—The FS 1s divided into three general phases: development of
alternatives, screening of alternatives and detailed analysis of alternatives. In the first phase
the technology types and process options available to implement the general response
actions for contaminated soil and groundwater were defined. A technology implement-
ability screening was conducted which provided the basis for the selection of representative
process options for soil and groundwater remediation. In the second phase the remedial
alternatives were assembled using the representative process options and the site-specific
conditions in the WABOU. In the last phase the alternatives were evaluated against seven of
the nine CERCLA criteria The WABOU FS provided a comparative analysis of alternatives
to identify the advantages and disadvantages of each alternative to assist the decision-
making process. The results of this study were published 1n the West/Annexes/Basewide
Operable Unit Feasibility Study, 60" Air Mobiity Wing, Travis Air Force Base, Califorma

(CH2M HILL, 1998).

Proposed Plan (PP)}—The PP presents to the public the preferred alternative for each site
and the rationale for the preferences The WABOU Groundwater PP (Travis AFB, 1998)
gave the public an opportunity to comment on the preferred groundwater alternatives
during a 30-day public comment period (April 8, 1998 to May 8, 1998). It was published and
mailed to all commurity members on the Travis AFB Communty Relations hst just prior to
the start of the public comment period. The Air Force formally presented the preferred
groundwater alternatives to the pubhic at the April 23, 1998 public meeting The Air Force
also published a WABOU Soil PP to present to the public the preferred alternatives for the
WABOU soil sites. A separate 30-day public comment period (July 8, 1998 to August 8,

1998) and public meeting (July 23, 1998) were held to promote public participation in the
deaision-making process.

Record of Decision (ROD)—The ROD presents the selected alternative and final cleanup
levels at each site. It summarizes all CERCLA activities at each site and documents that the
Air Force and the regulatory agencies are in agreement as to how the cleanup 1s to take
place. Travis AFB and the regulatory agencies have agreed to use an IROD to quickly start
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the groundwater cleanup actions. This IROD will not specify final cleanup levels and /or
the final selected alternative. It will allow Travis AFB to conduct the actions needed to
reduce groundwater contamination and associated potential risk as well as gather the data
needed to select the final groundwater actions to close out each site Travis AFB anticipates
that a basewide groundwater ROD will be used to document the final actions for all
groundwater sites in both the NEWIOU and the WABOU A WABOU Soil ROD will be
written to document the selected alternatives and the final soil cleanup levels at the
WABOU soil sites.

Remedial Design (RD)—The RD specifies the engineering design of the treatment system
used to implement the selected alternative at each site. The approach used to implement the
groundwater action at each WABOU groundwater site 1s simular to that found in the final
NEWIOU Groundwater Remedial Design/Remedial Action Plan and the Final Natural
Attenuation Assessment Plan Therefore, the Air Force will add an addendum to these two
documents to describe the development of the remedial designs for the WABOU ground-

water sites. The Air Force will prepare a site-specific RD/RA work plan for each WABOU
groundwater site

Remedial Action (RA)—The RA is the construction and operation of the selected
alternatives specified 1n the ROD and designed 1n the RD. The Air Force will submit a
schedule for the RD/RA activities to the regulatory agencies 21 days after the WABOU
Groundwater IROD 1s signed The Air Force will also submut a RD/RA schedule to the
regulatory agencies 21 days after the WABOU Soil ROD 1s signed.

2.2.2 Operable Units

Initially, Travis AFB was treated as a single enttty with one associated comprehensive
cleanup schedule. In May 1993, the FFA was amended and the Base was divided into the
four Operable Uruts (OUs) listed below to facihitate the overall cleanup program

» East Industrial Operable Urut (EIOU)

»  West Industrial Operable Unut (WIOU)

» North Operable Unit (NOU)

»  West/Annexes/Basewide Operable Unit (WABOU)

Operable umt boundaries are shown mn Figure 1-1. In October 1995, the first three OUs were
combined nto the North, East, West Industrial Operable Urut

The WABOU has three main components.

¢ The western portion of the installation All four groundwater sites are located within the
western portion of the Base.

* The annexes or noncontiguous parcels of property that are under the jurisdiction of the
Travis installation commander. The boundaries of each annex are defined in the official
records of the Travis AFB Real Property Otfice

¢ Other sites within the installation not being addressed by the other three OUs. These

sites were included to ensure that all portions of the Base had been addressed This is
the “Basewide” component of the WABOU
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2.2.3 Removal Actions

In April 1993 a RCRA corrective action was conducted to close the acid neutralization sump
at Building 755 Thus sump was identified in the WABOU RI report as the most probable
source of the trichloroethene (TCE)-contamunated groundwater that 1s migrating from the
site Pacifica Services, Inc. accomphshed the sump removal. The cobblestones were decon-
taminated prior to disposal, and the residual liquids and sohds at the bottom of the sump
were sampled and analyzed for hazardous characteristics All hazardous waste was
contained, transported and disposed 1n accordance with federal, state and local environ-
mental regulations The concrete sump and associated piping were demolished and
removed from the site. So1l samples were analyzed for hazardous constituents. A plastic
liner was placed into the excavation The excavation was lined with a plastic membrane and
backfilled with clean soil.

Travis AFB has imhated several groundwater removal actions in the NEWIOU which are
described 1n the Travis Awr Force Base Groundwater Interum Record of Deciston for the NEWIOU
{Radian, 1997).

2.2.4 Treatability and Pilot Studies

To date no groundwater treatability or pilot studies have been conducted in the WABOU.
However, Building 755 may be the focus of three Air Force Center for Environmental
Excellence (AFCEE) funded treatability studies that would test the ability of innovative
technologies to treat volatile organic compound (VOC)-contarrunated groundwater 1n a
faster or cost-effective manner. The three technologies that are being considered for testing
at Building 755 are Dual-Phase Extraction, Reactive Wall or Barrier, and Phytoremediation.
The regulatory agenaies will receive briefings on these studies as more details become
available and will be able to review all treatability study work plans and reports.

Travis AFB has conducted several groundwater treatability and pilot studies in the
NEWIOU whach are described in the Travis Awr Force Base Groundwater Interun Record of
Decision for the NEWIOU (Radian, 1997).

2.2.5 Risk Assessment

A human health nsk assessment and an ecological risk assessment were conducted in the
WABOQU RI. The results of these assessments are summarized in Section 3.0. In addition, the
potential ecological risks to plants and animals were quantified on a basewide perspective
and were presented in the Final Comprehensive Basewide Ecological Risk Assessment - Tier 2
Screeming Assessment (CH2M HILL, 1996).

2.2.6 Community Participation

Travis AFB has had a community relations program since 1990. Thus program 1s designed to
inform the public and involve the community in the environmental dectsion-making
process

The highlights of the communuty relations achvities taken by Travis AFB are presented
below:

» Federal Facilities Agreement (FFA). The Air Force, US EPA, Califorrua Department of
Health Services (now Department of Toxic Substances Control), and SFBRWQCB have
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negotiated an interagency agreement, which includes requirements for commurty
relations activities based on provisions in federal (and where applicable, state) statutes,
regulahions, and guidelines.

* Restoration Advisory Board (RAB). In 1994, Travis AFB established a RAB compnised
of representatives of the community and the regulatory agencies. Through 1ts quarterly
meetings and 1ts focus groups, the RAB has provided valuable input about community
concerns regarding the Restoration Program The Techrucal Document Review focus
group has reviewed and commented on the draft version of every major report. The
Relative Risk focus group has provided input on the project prioritization, and the
Community Relations focus group is working to reach out to all community members.
The RAB replaced the Technical Review Committee, which met periodically to review
program progress.

e Administrative Record/Information Repository. The Air Force established an
Admirustrative Record to support Air Force decisions related to the Travis AFB IRP In
addition, the Air Force established a public information repository for the relevant
portion of the Admimstrative Record at the Vacaville Public Library Copies of RI
reports, FS reports, Proposed Plans and decision documents for both OUs are available
for public review.

¢ Community Relations Plan (CRP). The Air Force implemented the first Travis AFB
CRP 1n 1991 The Air Force revised the CRP in 1998 The Travis AFB Remedial Project
Manager (RPM) 1s currently implementing the CRP.

* Mailing List. A mailing list of all interested parties in the commuruty 1s maintained by
Travis AFB and updated regularly The mailing list currently totals more than
1,300 names.

* Fact Sheets and Newsletters. The Air Force has been publishing fact sheets describing
activities and milestones in the restoration program occastonally since 1993. Since 1995
the Air Force has published and mailed quarterly newsletters to everyone on the
matling list. The newsletters contain information about public participation, 1ssues of
potential concern to the public, and program updates. The RAB co-chairs also write
columns in each newsletter

» Proposed Plans. The Air Force has mailed copies of NEWIOU and WABOQU
Groundwater Proposed Plans to all parties on the Travis AFB mailing list, government
officials, representatives of interested community groups, and members of the media.
Copies are available at three Solano County librares for public review

* Public Meetings. The Air Force held a 30-day public comment period for the WABOU
Groundwater Proposed Plan (April 8, 1998 -May 8, 1998). The Air Force held a pubhc
meeting on the everung of April 23, 1998 to present the proposed remedial alternatives
for WABOU groundwater sites. At this meeting, representatives from the Air Force, Cal-
EPA/DTSC, and U.S. EPA were present to answer questions about the groundwater
contamination. Questions and comments from the public and responses are included 1n
Part 111, the Responsiveness Summary.
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2.2.7 Remedial Design/Remedial Action

The RD/RA will include the design and implementation of all actions specified in the
Groundwater IROD. The regulatory agencies will be involved in the approval and oversight
of the design and construction of the interim remedial actions Experience gained through
implementation of the interim remedial actions will allow for techrucally and economically
feasible long-term remedal options 1n the final ROD for groundwater at Travis AFB.

The Air Force will submut the RD/RA schedule for implementing the IROD 21 days after
signing the IROD in accordance with the FFA. The regulatory agencies will review and
approve the RD/RA schedule, as well as all reports and actions specified in the RD/RA
schedule. Section 5.4 presents the elements that will be included in the RD/RA schedule.

2.3  Pollution Prevention Branch

Travis AFB has an active Pollution Prevention Program that strives to reduce the generation
of wastes through a hierarchy of actions. The actions range from the most preferred choice
of source reduction, to recycling, treatment, and finally disposal as a last resort. The
Pollution Prevention MAP (P2 MAP) defines the framework to accomplish these actions
The P2 MAT analyzes all processes that generate hazardous waste streams and performs
opportunity assessments of potential pollution prevention options to reduce the volume

and/or toxicity of generated wastes. This program includes mirurruzing wastes generated
by sampling activities in the IRP.
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3.0 WABOU Groundwater Remedial Investigation Summary

The primary objectives of the RI were to evaluate the nature and extent of contamination in
the WABOU and assess the potential risks to human health and the environment posed by
the contarminahion. Following the RI field activities, the data were evaluated and human
health and ecological risk assessments were performed for each site A quantitative human
health risk assessment (HHRA) resulted in the identification of chemucals of concern (COC)
for each site. Site-related excess lifetime cancer risks, as well as Hazard Indexes (for non-
cancer-causing chemicals) were computed for each COC. Simularly, the ecological risk
assessment resulted in the identification of chemicals of ecological concern (COEC) for each
site Hazard Quotients for various ecological receptors (selected indicator species of plants
and animals) were computed for each COEC.

3.1 Nature and Extent of Contamination

There are four WABOU sites with groundwater contamination. This section presents a brief
description of each groundwater site. Figure 3-1 shows the locations of the WABOU
groundwater sites and the extent of groundwater contamination.

Appendix A provides a brief summary of the description of each WABOU groundwater
site, the nature and extent of contamination, the alternatives evaluated in the FS, the
selected interim groundwater achon, and the conceptual design for the selected interim
remedy

Reservoir Facilities 1514/1518 1s a WABOU site that did not continue into the WABOU FS.
Thts active facility has fluoride contamination 1in groundwater as a result of an above-
ground fluoridation tank leak. Because the leak occurred after the IRP funding ehigibility
date (1 January 1984), the site was transferred to the Comphance Branch of the Travis AFB
Environmental Management Office. A description of this site 1s found in Section 4.17 of the
West/Annexes/ Basewide Operable Unit Remedial Investigation Report (Volumes 1-4), 60" Arr
Mobulity Wing, Trawnis Arr Force Base, Caltfornia (WABOU RI) (CH2M HILL, 1997).

3.1.1  Building 755 (DP039)

Building 755 1s the Travis AFB Battery and Electric Shop. The site consists of Bullding 755
and a former battery neutralization sump. Past operations have included the recharging
and dismantling of lead-acid and ruckel-cadmium batteries. Before 1978, lead-acid solutions
were discharged into a sink inside Building 755. The pipeline from the sink led to a rock-
filled sump approximately 65 feet northwest of the building. This practice was discontinued
in 1978 when the pipeline was dismantled and reconnected to the sanitary sewer system.
The sump was removed 1n 1993.

Electrical equipment maintenance also took place in this building, and 1t 1s apparent that
industnal solvents used in the maintenance, such as TCE, were discharged into the sump
The highest VOC concentrations were found in samples from beneath the former sump and
suggest the presence of undissolved TCE beneath the water table. Subsequent groundwater
sampling was used to determine the extent of the VOC plume. The plume has migrated
1,400 feet to the southeast, consistent with the local groundwater flow direction, and 15 800
feet wide. TCE 15 the contamunant that poses the greatest potential risk at this site Figure A-
1 of Appendix A presents the Building 755 site and a conceptual diagram of the TCE plume
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There are no discrete surface water drainage pathways at this site. A sanitary sewer line
runs in an east-west direction just south of Ellis Drive. This 8-inch vitrified clay line 1s
located 4 feet below ground surface (bgs). Based on the depth of the water table in the
vicinity of this sewer line (>15 feet bgs), there 1s no interaction between the groundwater
and the sewer line.

3.1.2 Landfill 3 (LF008)

Landfill 3 consists of trenches used in the 1970s for the disposal of rinsed pesticide con-
tainers, bags, and possibly pesticide container rinsewater (JEG, 1994b}. Landfill 3 1s located
within the Weapons Storage Area (Bunker A) in the western portion of the WABOU.
Bunker A is a secured area and is surrounded by fences. The LF03 site comprnses about 1
acre of land, based on the trenches excavated durning the WABOU RI. The trenches are
currently covered with fill matenal. There are no storm or sanitary sewer lines in the
vicimity of this site

Approximately 30 cubic yards of materials were reportedly buried in trenches with varying
dimensions. Geophysical surveys were used to identify the locations of these trenches Six
out of nine exploration trenches encountered buried debris during the RI. The depth of
waste observed was from 5 to 8 feet, and no lining was visible beneath the waste Materials
excavated during the Rl included 1- and 5-gallon metal containers, plastic and paper bags,
other paper and plastic debrns, 1-gallon glass bottles, and two 55-gallon drums. Labels
found on some of the containers indicated that the containers originally held pesticides and
herbicides No evidence that other contaminants were disposed of at the landfill was
discovered

The results of groundwater sampling indicated that pesticides have migrated from the
disposal trenches to the groundwater. Figure A-2 of Appendix A presents a conceptual
diagram of the pesticide plume. Because the trenches are located on a topographic high, the
plume has migrated slowly in a radial direction around the source area.

3.1.3  Building 905 (SS041)

Building 905 is the Travis AFB Entomology Shop that was used to prepare pesticide and
herbicide mixtures from 1983 to 1992. A 3,000-square-foot fenced enclosure outside on the
east side of the building contains a washrack and a storage area. The washrack was
formerly used to wash down tractors used for towing bowsers filled with pesticides and
herbicides. The washrack consisted of a concrete pad with a perimeter berm (i e., curb) and
a dramn that chscharged to a tank. The surface soil appears to have received pesticide residue
from spray generated during the washing of pesticide applicator vehicies under windy
conditions. The results of groundwater sampling indicated that pesticides have migrated
from the surface soil to the groundwater. There are no storm or sanitary sewer hines 1n the
vicinty of the groundwater contamination at Butlding 905. The sanitary sewer line that
supports Building 905 is upgradient of the contaminant plume and is not considered a
preferential pathway. Figure A-3 of Appendix A presents a conceptual diagram of the
pestictde plume

3.1.4  Building 916 (SD043)

Building 916 was constructed in 1953 to provide emergency electrical power. The diesel-
powered generators inside the building are located in a cellar, or sump area, that also

RDD-SFO/980960015 DOC (LNB209 DOC) 3

33




869 54

PART Il DECISION SUMMARY

houses sump pumps. Prior to 1991, diesel fuel that had spilled from the generators was
washed down with water and pumped out of the building through one of four pipes. The
pipes discharged onto small concrete spillways constructed for erosion control on the side
slope of the trapezoidal drainage channel that lies east of the building. From the spillways,
wastewater flowed down the side-slope and into the drainage channel This method of
sump water disposal was discontinued in 1991.

A TCE plume has been identified beneath the drainage channel adjacent to the building.
The source of this plume appears to be the spillway that was used to drain the sump within
the building, although this possibility has not been confirmed. In addition, leaks at a former
transformer pad resulted in deposition of a PCB isomer (PCB-1254) in the nearby soil and
migration to the local groundwater. There are no storm or sanitary sewer lines in the
vicinuty of the groundwater contamination at Building 916 The sanitary sewer line that
supports Building 916 1s upgradient of the contarninant plume and is not considered a
preferential pathway. Figure A-3 of Appendix A presents a conceptual diagram of the TCE
and PCB plumes.

3.2 Risk Assessments

An HHRA and an ecological risk assessment were conducted using the data collected
during the WABOU RL The objective of a risk assessment 1s to evaluate the potential risks
resulting from exposure to chemicals detected in environmental media. Since there 1s no
exposure pathway of the contaminated groundwater at the four WABOU sites to ecological
habitats, these sites pose no ecological risk to the local habitats. Therefore, this section wall
address the results of the WABOU HHRA that pertain to groundwater.

The WABOU HHRA was conducted 1n two phases a screeming risk assessment and a
quantitative risk assessment. Each risk assessment follows the following four steps:

» Identification of Chemucals of Potential Concern (COPC)—chemical concentrations were
compared to U 5. EPA Preliminary Remediation Goals (PRGs) and WABOU inorganic
reference concentrations

* Exposure Assessment—potential pathways by which exposure could occur were
identified, potentally exposed populations were characterized, and the magnitude,
frequency , and duration of exposure were estimated

» Toxicity Assessment—the toxicity of the COPC and the relahonship between magnitude
of exposure and adverse health effects were summarized

* Risk Characterizahon—the toxicity and exposure assessments were integrated to
estimate the potential risks to human health from exposure to site chemucals.

The screening HHRA evaluated chemicals detected in groundwater by comparing them to
chemical-specific water PRGs developed by U.S. EPA Region IX (EPA, 1995) These water
PRGs were developed using default exposure factors for a residential scenario and U.S. EPA
or Cal/EPA toxiaity values (whichever are more stringent) to eshmate concentrations which
are protective of humans, including sensitive groups, over a lifehme. Thus 1s a very conser-
vative screening assessment because no current or future residential land use 1s planned for
sites within the WABOU In addition, onsite groundwater 1s not currently being used for
agricultural, industral, or domestic purposes.
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The purpose of the quantitative HHRA was to evaluate site-specific exposure scenarios.
Because no current or future residential land use is planned in the WABOU, this 1s an
unlikely future exposure scenario On the basis of actual current and future planned site
uses, the most likely future exposure scenario 1s a commercial /industrial worker exposure
scenario. Therefore, a worker exposure scenario was used 1n the quantitative HHRA.

Table 3-1 presents the potential human health risks posed by the contaminated ground-
water at the four WABOU groundwater sites. The human health risk calculations are
presented in Appendix G1 of the WABOU RI.

3.3 Chemicals of Concern

Based on the results of the WABOU HHRA, COCs were identified at each WABOU site.
Table 3-1 presents the groundwater COCs at the four WABOU groundwater sites. The
general criteria for the identification of groundwater COCs are presented below:

1 The contaminant creates a potential human health risk over 1 x 10°; or
2. The contaminant has a Hazard Index (HI) exceeding 1.0.

Egaé%::)r:centratlons and Potential Fisks at WABOU Groundwater Sites
Maximum Human Health
Site Name Groundwater COC Concentration (ug/L) Risk Value
Building 755 1,1-DCE (1,1-dichloroethens) 7,800 2x 102
1,2-DCA (1,2-dichloroethane) 440 1x 1074
1,1,1-TCA (1,1,1-tnichloroethane) 26,000 Hazard Index (Hl) = 3
1,1,2-TCA (1,1,2-tnchloroethane) 240 5x 102
acetone 45,000 Hi =4
bromodichloromethane 10 3x10°6
methylene chlonde 200 1x10°5
PCE (perchlgroethene) 20 5¢ 1076
TCE 210,000 1x102
Landfill 3 aldnn 011 7 x 106
alpha-chlordane 027 2x 106
heptachlor 0084 3106
heptachlor epoxide 0033 2 x 10-8
Building 905 heptachlor epoxide 0023 2 x 106
Building 916 PCB-1254 22 5y 100
TCE 71 5x 106

RDO-SFO/980960015 DOC (LNB209 DOC) 35




869

PART Il DECISION SUMMARY

The approach to evaluating pesticide concentrations in the WABOU ts based on compari-
sons with the concentrations found at other locations on Travis AFB. The WABOU RI used
the Inorganuc Constituent Evaluation Methodology (Radian, 1996b) to determine whether
compounds detected in samples are naturally occurring or are contaminants from past
industrial practices. Statistical analysis of the pesticide detections from non-pesticide sites
resulted in the establishment of WABOU reference concentrations for pesticides. More
detailed discussion of the WABOU pesticide evaluation is provided in Appendix I of the
WABOU RI report (CHZM HILL, 1997).

34 Summary

Groundwater at four out of 41 WABOU sites 1s contaminated with VOCs (Building 755 and
916), PCBs (Building 916), and pesticides (Building 905 and Landfill 3). Table 3-1 presents
the groundwater contaminants at each site, the maximum concentrations, and the human
health nsk values associated with each contaminant. No groundwater COECs were identi-
fied in the WABOU. One additional groundwater site (Reservoir Facilities 1514/ 1518) was
transferred to the Compliance Branch of the Travis AFB Environmental Office for
disposition. The four WABOU sites were evaluated in the WABOU FS.
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4.0 Summary of WABOU Groundwater Feasibility Study

Travis AFB conducted an FS in the WABOU to assist in selecting remed:al actions for the
four contaminated groundwater sites. The prnimary objectives of this study were to:

1. Identify potential response actions, technologies, and process options to address the
potential risks in the WABOU

Screen the technologies and process options

2

3 Assemble feasible and appropriate remedial alternatives
4, Provide detailed evaluations of the remedial alternatives
5

Perform a comparative analysis of the alternatives

The FS can be divided into three main phases:

1. The Initial Screenung of Alternatives
2 The Detailed Analysis of Alternatives
3. The Comparative Analysis of Alternatives

4.1 Initial Screening of Alternatives

The Initial Screening of Alternatives (ISA) was used to develop an appropriate range of
remedial alternatives that would protect human health and the environment at the four
groundwater sites 1dentified in the WABOU RI. This was necessary because of the large
number of remedial technologies available to handle a wide variety of contaminants under
various site conditions.

With all of the combinations of treatment options available, the evaluation process could
easily become too complicated and cumbersome. To prevent this, the ISA removed from
consideration those technologies that were not approprate for the contaminants and site
conditions found in the WABOU. Then, it used the remaining technologies to develop the
most promising remedial alternatives.

The screening process is divided into the following seven steps:

Step 1: Establish Remedial Action Objectives. Remedial Action Objectives (RAOs) specify
the extent of cleanup required to protect human health and the environment. The RAO for a
site takes into account the contamunant that poses the potential risk, the exposure routes
and receptors, and an acceptable contaminant level or range of levels for each exposure
route. This contaminant level or range of levels is called a Preliminary Cleanup Goal

Step 2: Develop General Response Actions General response actions describe the broad
range of actions that will satisfy the RAOs.

Step 3: Identify Potential Remedial Technologtes and Process Options. There are many
potentally applicable technology types available to remediate all categories of contami-
nants under various site conditions. Some technologies have a proven record of perfor-
mance, while others are promising but have not been tested under all field conditions.
General technology types that can be used to implement a general response action are
referred to as remedsal technologies. Specific technology types within a remedial
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technology are called process options. An example of a remedial technology for an
admunistrative action is access restrichions; an example of a process option within this
remedial technology 1s fencing. Information on remedial technologies and process options
is acquired through data base searches and technical journal reviews. This review of all
potentially applicable technologies ensures that the best technologies are not overlooked
early in the FS process

Step 4: Screen Process Options for Technical Implementabulity. In this step the evaluation

of technical implementability reduces the list of technology and process options. Techrucal
implementability refers to the ability of the remedial technology or process option to meet

an RAO. The result of this step 1s a hist of technologies and process options that are capable
of addressing contaminant types found in the WABOU under existing site conditions.

Step 5: Technology Evaluation and Selection of Representative Process Options The
process options that survived the above screening are evaluated for adminustrative
implementabtlity, effectiveness and cost. Examples of administrative implementability are
the ability to obtain the necessary permits and the availability of necessary equipment and
workers to implement the process option. This evaluation further reduces the list of process
options to those that can be implemented, are effective in treating the contaminants in the
WABOU, and are not cost prohibitive

Even after the above evaluations are completed, there may be a number of process options
that could be used to meet the RAOs. From the list of remaining process options within
each remedial technology, a representative process option is selected. The representative
process option 1s used to develop the alternatives, but the other equally promising process
options are retamed.

Step 6: Assemble Remedial Alternatives. The representative process options are used to

assemble remedial alternatives that represent a range of general response actions
specifically for the WABOU sites

Step 7: Screen Remedial Alternatives. In this final step of the ISA the remedial alternatives
are screened to ensure that they are protective of human health and the environment,
implementable and cost-effective. This is to verify that the combined groups of process
options meet these three criteria.

The ISA resulted in the development of seven groundwater remedsal alternatives. Table 4-1
provides a brief description of these alternatives

4.2  Detailed Analysis of Alternatives

The purpose of the Detailed Analysis of Alternatives (DAA) is to analyze the alternatives
identified 1n the ISA and present the relevant information needed to select the appropriate
remedies This is accomplished by evaluating each alternative against seven of the nine
critena provided under CERCLA. Figure 4-1 defines the nine evaluation criteria The other
two criteria (Community Acceptance and State Acceptance) are addressed in this Interim
Groundwater Record of Decision based on the acceptance of the WABOU Groundwater
Proposed Plan and the evaluation of comments received during the April 8, 1998 - May 8,
1998 public comment period.
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TABLE 4-1

Interim Groundwater Remedial Alternatives

60

Remedial Alternative

Description

G1 - No Action

G2- Monitored Natural
Attenuation (MNA)

G3 - Containment/
Treatment/Discharge

G4 - Extraction/
Treatment/Discharge

G5 - Source Area and
Groundwater Extraction/
Treatment/Monttored
Natural Attenuation

G6 - Source Area
Extraction/Treatment/
Monitored Natural
Attenuation

This serves as a starting paint for companng the other alternatives, No groundwater
treatment takes place

MNA 1s a groundwater treatment strategy that rehes on naturally occurnng processes to
prevent the spread of contamination A major part of this strategy 1s the destruction of
contaminants into harmless by-products by subsurface microorganisms Groundwater
monitonng 15 used to venfy the effectiveness of this strategy

This altemative 1s designed to prevent the migration of the groundwater contamination
Groundwater 1s pumped from a senes of extraction wells that are built near the leading edge
of the contaminant plume The resuiting hydrauiic barner removes the contaminated ground-
water before it can move past the extraction wells The removed groundwater 1s treated
using activated carbon and 1s either discharged to Union Creek or used for irngation.

This altemative uses the extraction wells as descnbed in alternative G3 It also places
additional extraction wells in the more highly contaminated pant of the plume in order to
actively treat the whole plume The removed groundwater 1s treated and is either discharged
to Union Creek or used for mmgation

This alternative applies only to Bullding 755 and i1s divided into three parts The first part
uses a vacuum-enhanced groundwater technology, DPE A DPE system uses a vacuum to
draw contaminated groundwater into an extraction well and at the same time lower the local
water table Exposed pools of solvents would then evaporate, and the vacuum removes the
contaminated vapors. The water and vapors are cleansed in a treatment plant This is
designed 1o remove the source of contamination at this site The second part uses extraction
wells in the center of the plume to remove highly contaminated groundwater The third part
uses MNA to treat the portion of the plurme with lower contaminant concentrations MNA Is
descrbed in Alternative G2

This alternative also applies only to Building 755 and i1s divided into three parts The first part
1s the DPE system that 1s descnbed above The second pan uses a reactive wall in the
subsurface to treat the contaminated groundwater as it passes through the wall The third
part uses MNA technology to treat the portion of the plume with lower contarminant
concentrations MNA 1s descnbed in Alternative G2

4.3

Comparative Analysis of Alternatives

In this final phase of the FS, the groundwater alternatives were evaluated based on how
well they meet the individual CERCLA criteria. This analysis identified the advantages and
disadvantages of each alternative, relative to each other, so that key tradeoffs could be used
to select the preferred alternatives at each site A sensitivity analysis was included in the
Cost Comparative Analysis to determine how various uncertainties might affect the cost
esttmates. The following subsections present summaries of the comparison of the strengths
and weaknesses of each alternative at each WABOU groundwater site

Alternatives G5 and G6 were designed specifically for Building 755, because this 1s the only
WABOU groundwater site where pools of undissolved TCE are likely to be present beneath
the local water table. Thus conclusion 1s based on the high TCE concentrations detected at
the former sump area (source area).

Buildings 905 and 916 are evaluated together, because computer modeling of the ground-

water capture zones indicated that a single groundwater extraction well would be capable
of hydraulically containing the plumes at both buildings. As a result, Alternatives G1, G2,
and G3 are the only alternatives that apply to these buildings
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QOverall Protection of
Human Health and the

Environmant
Agddrasses whether a
remedy provides

adequate protection of
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43.1 Overall Protection of Human Health and the Environment

Overall protection of human health and the environment serves as a threshold determina-
tion that must be met by any alternative for 1t to be selected as a remedy. Each of the

groundwater alternatives, except for Alternative G1 (No Action), are protective of human
health and the environment.

4.3.2 Compliance with ARARs

Compliance with ARARs also serves as a threshold determination that must be met by any
alternative for it to be selected as a remedy. Each of the groundwater alternatives, except for
Alternative G1 (No Action), will comply with ARARs.

4.3.3 Long-Term Effectiveness and Permanence

The Long-term Effectiveness and Permanence criterion is a measure of two principal factors:
(1) the magnitude of residual nsk; and (2) the adequacy and rehability of controls used to
manage treatment residuals. Each of the groundwater alternatives, except for Alternative
G1 (No Action), achieve some measure of long-term effectiveness and permanence. How-
ever, none of the alternatives as presently constituted achieve a high degree of effectiveness
and permanence at Building 755. Table 4-2 provides a summary qualitative evaluation of
the performance of each of the groundwater alternatives against this criterion on a site-by-
site basis.

4.3.4 Reduction of Toxicity, Mobility, or Volume Through Treatment

Each of the groundwater treatment alternatives, including Alternative G1 (No Action), will
achieve varying degrees of contamunant Reduction, Toxicity, Mobility, or Volume. How-
ever, Alternative G1 will not achieve reduction through treatment. Table 4-3 provides a
summary qualitative evaluation of the performance of each of the groundwater alternatives
agamst this criterion on a site-by-site basis.
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TABLE 4-2

Summary ot Comparative Analysis of Groundwater Alternatives — by Criterion Long-term Effectiveness and Permanence

Groundwater Alternative

Site G1 G2 G3 G4 G5 G6
Building 755 O O & & & &
Landfill 3 0 & & ] - -
Building 905 o & L - - .
Building 916 0 o0’ ® . - .

Legend Relative performance of the
alternative at each site

b Better satisfies cntenion
& Moderately satisfies critenon
0 Poorly satisfies entenon

- Alternative not applicable at
this site

TaBLE 4-3

Altemative G1 — No Action

Allernative G2 — Monitored Natural Attenuation
Alternative G3 — Containment/Treatment/Discharge
Alternative G4 — Extraction/Treatment/Discharge

Alternative G5 — Source Area and Groundwater Extraction/
Treatment/Monitored Natural Attenuation

Alternative G6 — Source Area Extraction/Treatment/ Monitored
Natural Attenuation

Summary of Comparative Analysis of Groundwater Alternatives ~ by Criterion Reduction of Toxicity, Mobihity, and Volume

through Treatment

Greundwater Alternative

Site Gt G2 G3 G4 G5 G6
Building 755 0 0 & ) )
Landfill 3 0 & & ] - .
Building 905 0 3 . . - .
Building 916 0 3 o . . .

Legend Relative performance of the
alternative at each site

b Better satisfies cnterion

& Moderately satisfies criterion

0 Poorly satisfies cntenon

- Alternative not apphcable at
this site

RDD-SFO/980860015 (LNB209 DOC)

Alternative G1 — No Action

Alternative G2 — Monitored Natural Attenuation
Alternative G3 — Containment/Treatment/Discharge
Alternative G4 — Extraction/Treatment/Discharge

Alternative G5 — Source Area and Groundwater Extraction/
Treatment/Monitored Natural Attenuation

Alternative G6 — Source Area Extraction/Treatment/ Monitored
Natural Attenuation
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4.3.5 Short-Term Effectiveness

The Short-term Effectiveness criterion 1s a measure of the protection afforded by each alterna-
tive duning the construction and implementation process. As such, the time untii the reme-
chal achion objectives are achieved 1s an important component of the cniterion. Each of the
groundwater alternatives, except for Alternative G1 (No Action), is effective in the short
term to some degree. Table 4-4 provides a summary quahitative evaluation of the ground-
water alternatives against this criterion on a site-by-site basis.

TABLE 4-4
Summary of Comparative Analysis of Groundwater Alternatives — by Critenon Short-Term Effectiveness

61

Groundwater Alternative

Site G1 G2 G3 Ga G5 G6
Building 755 o 0 & & & &
Landfill 3 0 3 & e . .
Building 905 s} & L - - -
Building 916 0 bt ® - - -
Legend Relative performance of the Alternative G1 — No Action
alternative at each site Alternative G2 — Monitored Natural Attenuation
. Better satisfies criterion Alternative G3 — Containment/Treatment/Discharge
& Moderately satishies crilerion Alternative G4 — Extraction/Treatment/Discharge
0 Poorly satisties cntenon Alternative G5 — Source Area and Groundwater Extraction/

Treatment/Monitored Natural Attenuation
- Alternative not applicable at Alternative G6 — Source Area Extraction/Treatment/ Momitored
this site Natural Attenuation

4.3.6 Implementability

The Implementability criterion evaluates the technical and administrative difficulties
associated with implementing each alternative An important component of technical
implementability is consideration of the reliability of the technology. Each of the
groundwater alternatives are implementable. Table 4-5 provides a summary qualitative
evaluation of the groundwater alternatives against this criterion on a site-by-site basis.
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TABLE 4-5
Summary of Comparative Analysis of Groundwater Alternatives — by Critenien Implementability

Groundwater Alternative

Site G1 G2 G3 G4 G5 G6
Building 755 0 ® ® L o ®
Landfill 3 0 ® ® ® - -
Building 905 o e ot - - .
Buiding 916 0 & ® - - - -
Legend Relative performance of the Alternative G1 -~ No Action

alternative at each sne
Alternative G2 — Monitored Natural Attenuation

L Better satisfies crterion
Alternative G3 — Containment/Treatment/Discharge
& Moderately satisfies critenion
Alternative G4 — Extraction/Treatment/Discharge
8] Poorly satisties cntenon
Alternative G5 — Source Area and Groundwater Extraction/
- Alternative not applicable at Treatment/Monitored Natural Attenuation
this site
Alternative G6 — Source Area Extraction/Treatment/ Monitored
Natural Attenuation
437 Cost

Table 4-6 presents the total project cost estimates for each groundwater alternative at each
site. These Cost criterion estimates are a total of the site-specific capital and annual
Operations and Maintenance (O&M) cost estimates for implementing the alternative The
annual O&M cost estimates for Alternatives G2, G3, and G4 are based on a 30-year period of
groundwater treatment plant operation. The annual O&M cost estimates for Alternatives
G5 and G6 are based on a 10-year period of DPE operation and a 30-year period of
groundwater treatment.

Detailed cost summary tables are provided m Appendix A of the West/Annexes/Basewide
Operable Unit Feasibility Study, 60" Air Mobility Wing, Travis Air Force Base (CH2M HILL,
1998). The assumptions that were used to create the site-specific cost estimates are described
in Section 8 of the above-cited document. These assumptions are divided into general
project assumptions, such as well construction details and monitoring frequency, and site-
specific assumptions, such as the selected treatment technology and the number of extrac-
tion and morutoring wells for each site.
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TABLE 4-6
Cost Estimates for WABOU Groundwater Remedial Alternatives

Site-Specific Total Project Cost Estimate ($)

Alternative Building 755 Landfill 3 Buildings 905/916
G1 - No Action o o 0
G2 — Monitored Natural Attenuation 510,300 565,400 532,800
G3 - Containment/Treatment/ 929,700 582,300 568,100
Discharge
G4 — Extraction/Treatment/ Discharge 2,277,000 819,800 -
G5 — Source Area and Groundwater 4,950,000 - -

Extraction/Treatment/Monitored
Natural Attenuation

G6 - Source Area Extraction/ 7,406,000 - -
Treatment/Momitored Natural
Attenuation

4.4 Conclusion

The Comparative Analysis did not recommend the implementation of a specific alternative
for each WABOU site. It described the overall performance and cost of each groundwater
alternative at each site. The paragraphs below summarize the findings of ttus analysis.

At Building 755, Alternatives G3 through G6 were all comparable in the way they satisfy
the criteria. Alternative G4-Extraction/Treatment/Discharge appeared to do a shightly
better job at meeting the cniteria, because 1t achieves capture of the contamnated ground-
water at this site faster than the other alternatives. The main drawback with this alternative
is that 1t does not address the source of the contamunation. Suspected solvent pools beneath
thus site may release dissolved contaminants to the groundwater for a long time.
Alternatives G5 and G6 address the source of the contamination, but rely on MNA to
remediate the downgradient end the plume. Without the data needed to evaluate the
capability of local natural attenuation processes, it was necessary to use conservative
assumpthions m the computer modeling which indicated that natural attenuation would
need more than 100 years to remediate the contamnation.

At Landfill 3, Alternative G4-Extraction/Treatment/Discharge was evaluated to best satisfy
the criteria. Alternative G4 was judged superior to Alternative G3 because it included
extraction at the source and thereby captured the plume more quickly. Pump-and-treat
options were considered superior to MNA mainly because of lack of natural attenuation
data Alternatives G5 and G6 are not applicable at Landfill 3.

At Buildings 905 and 916, Alternative G3-Containment/Discharge/Discharge was evalu-
ated to best satisfy the criteria Alternative G2 (MNA) was the only viable alternative to
compare to Alternative G3, and Alternative G2 does not compare well because of the lack of

natural attenuation data at these sites. Alternatives G4, G5, and G6 did not apply at these
sites
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5.0 Interim Groundwater Remedial Actions

Travis AFB has selected interim groundwater remedial actions for the four WABOU
groundwater sites. Each of the selected remedies will protect human health and the
environment and comply with ARARs. They are effective at reducing contamination, are
implementable and cost-effective, and are acceptable to the public and the State of
California. These decisions are based on the environmental conditions and the nature and
extent of groundwater contamination found at each site. They are also based on the
technology and U.S. EPA criteria evaluations from the WABOU FS. The following
subsections present these selected actions and the rationale for the decisions

51  Building 755 (DP039)

Alternatives G5—Source Area and Groundwater Extraction/Treatment/Monitored
Natural Attenuation and G3—Containment/Treatment/Discharge are the selected
alternatives for Building 755. The Air Force believes that a combination of these two
alternatives offers the best opportunity to achieve the groundwater cleanup in an efficient
and cost-effective manner.

5.1.1 Alternative G5—Source Area and Groundwater Extraction/Treatment/ Monitored
Natural Attenuation

Alternative G5 is a three-part strategy that starts with an aggressive approach toward
removing the groundwater contamination source The former battery acid neutralization
sump was used for the disposal of chlorinated solvents, and the high solvent concentrations
found 1n the former sump area (210,000 ppb of TCE) are indicative of the presence of dense
non-aqueous phase liquid (DNAPL) beneath the water table. Since solvents tend to dissolve
into water very slowly, it 1s ikely that the groundwater alternatives that rely on standard
pump-and-treat methods would take a very long time to reduce these hugh solvent
concentrations

The Air Force will construct a DPE system to remove the highly concentrated VOC
contamination beneath the former sump area. A DPE system applies a vacuum to the
subsurface soil layers and draws contaminated water into the extraction well, thereby
lowering the local water table mn the vicinity of the solvent pools. The vacuum also stirs up
the air between the sail particles. Any undissolved solvent pools that are exposed to the air
by the lowered water table will evaporate, and the vacuum will draw contaminated vapors
out of the extraction well. Air 1s more efficient 1n removing solvents than water, because the
solvents evaporate quickly. So, the goal of using a DPE system is to remove the source area
in less time than by using standard groundwater pump-and-treat methods.

The second part of the cleanup consists of the installation of at least one extraction well in
the central portion of the groundwater plume. Thus will reduce the high concentrations of
dissolved solvents and the potential risk that they pose The actual number and placement
of the well(s) will be determined after taking into account the effect of the DPE system on
the groundwater plume. Figure 5-1 shows the conceptual design of Alternative G5 at
Building 755

To ensure that the plume will not migrate any further, the Air Force has added Alternative
G3 to the Alternative G5 cleanup strategy. Alternative G3 uses a row of extraction wells
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around the plume to prevent its further expansion. Figure 5-2 presents the conceptual lay-
out of this alternative. The Air Force will then test the MNA component of Alternative G5
through the collection of analytical data i accordance with U S. EPA and Califorma guide-
lines. This data will be used to determine whether the subsurface microorganisms are active
and capable of breaking down the contaminants and preventing the spreading of the

plume

The implementation of the groundwater treatment strategy at Building 755 will be designed
to remove the maximum amount of contamuination as quickly as possible and not promote
the mugration of highly contaminated groundwater to areas with lower contaminant con-
centrations. As a result, the Air Force will use a phased approach to build the treatment
system and collect groundwater data. In general, the remedial activities will start at the
source area (former sump area) and continue in the downgradient direction.

5.1.1.1 Phase 1—DPE Construction

The groundwater remedial actions will begin with the construction and operational testing
of the DPE system. This system will be designed to lower the local water table and volatilize
the DNAPL pools that are exposed to the air. The objective of this phase is to remove the
source of the existing plume and thus prevent the future generation of contaminated
groundwater.

One important aspect of the DPE system operational test is the measuring of the system'’s
radius of influence. Monitoring wells and piezometers will be adapted and 1nstalled to
measure the impact of the vacuum on the downgradient strata and the local groundwater
flow This information is needed to properly design and place the downgradient extraction
well(s) in the next phase.

Another activity in this phase will be the data collection for the evaluation of MNA 1n the
downgradient portion of the plume Monitoring wells will be installed throughout the
plume, and groundwater sampling and analysis will take place. The Air Force anticipates
that the operational testing of the DPE system will have no impact on this groundwater
sampling effort. The first (and possibly second) round of data collection will serve as a
baseline for existing environmental conditions and the status of the plume. Subsequent
sampling rounds will be used to demonstrate any changes to the plume, either by MNA or
by the engineered activities.

5.1.1.2 Phase 2—Groundwater Extraction

Once the DPE system 1s fully functional, the first groundwater extraction well will be
installed. The purpose of this well 15 to remove the highly contaminated dissolved portion
of the plume. The placement of this well will be based on the calculated capture zone of the
well, taking into account the impact of the operational DPE system. The piping system will
be designed to aliow for flexibility in case additional downgradient extraction wells are
needed. It 1s possible that the decision for additional extraction wells may be made once the
DPE system 1s operational, depending on the evaluation of the collected data.

Once the groundwater extraction well(s) 1s/are installed, data collection will continue to
determine the revised radius of influence of the overall extraction system. An attempt will
be made to design and place the installed monitoring wells so that they can be used for both
system monitoring and natural attenuation data collechon
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5.1.2 Alternative G3—Containment/Treatment/Discharge

The A1r Force added this alternative to the Alternative G5 treatment strategy to comply
with speaific State ARARs that are concerned with groundwater and plume migration. The
purpose of Alternative G3 is to prevent plume migration by constructing a hydraulic barner
of extraction wells near the leading edge of the plume. By definition, containment 15
achieved when groundwater along a flow line that originates at any location within the
plume, at any depth in the aquifer, 1s moving toward and into an extraction well.

5.1.2.1 Phase 3--Installation of the Aiternative G3 Wells

In this last construction phase the extraction wells on the outer downgradient edge of the
plume will be installed. The number and placement of these wells will be based on the
revised calculated capture zone of the Alternative G5 system that is already 1n operation.
Figure 5-2 shows the conceptual design of Alternative G3 at Building 755.

There is a possibility that the Air Force will look at innovative technologies for the
mugration control wells. For example, researchers at the University of California, Davis,
have developed a multistage in-well aeration system that 1s designed to remove VOCs from
groundwater in an effective and inexpensive manner. The regulatory agencies will be
involved in any treatability study that may be conducted to demonstrate the abilites of
these types of innovative systems.

5.2 Landfill 3 (LF008)

Alternative G4—Extraction/Treatment/Discharge is the selected alternative for Landfill 3.
This alternative uses standard pump-and-treat technology. Three extraction wells are
placed around the pesticide trenches to prevent contaminated groundwater from moving
away from the site. An additional extraction well is placed in the center of the peshade
trenches to remove contarminated groundwater from beneath the trenches Figure 5-3 shows
the conceptual design of Alternative G4 at Landfill 3.

This is the most aggressive cleanup strategy for this site. The older pesticides at this landfill
are resistant to natural breakdown processes, so Alternative G2 may not be successful in
stopping future plume migration. Alternative G3 would eventually meet cleanup goals, but
it is not as effective at removing contamination and may have a longer cleanup time.

Before the groundwater cleanup can begin, the pesticide-contaminated debris and soil in
the trenches that contribute to the groundwater contamination need to be removed. This
portion of the site remediation 1s discussed mn greater detail in the WABOU Soil Proposed
Plan. It 1s possible that the soil remediation may not be scheduled prior to the start of the
Alternative G4 treatment plant construction due to programmung or funding limitations. In
this case, the Air Force and the regulatory agencies will review all schedule options and
select the most appropriate approach to conducting the soil and groundwater remedial
actions without causing a significant project cost increase
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53  Buildings 905 (55041) and 916 (SD043)

Alternative G3—Containment/Treatment/Discharge is the selected alternative for
Buildings 905 and 916. As mentioned 1n previous sections, these sites are discussed
together, because the two buildings are located close together, and a groundwater modeling
computer program used in the WABOU FS predicted that a single extraction well would
capture the contaminated groundwater from both sites.

The groundwater contaminants found beneath Buildings 905 and 916 are TCE, PCB-1254,
and pesticides. The older pesticides at Building 905 and the PCB 1254 at Building 916 are
resistant to natural degradation processes, so Alternative G2 may not be successful in
stopping future plume migration.

Since the results of the computer modeling indicate that Alternative G3 is capable of
capturing the groundwater plumes from both sites with only one extraction well, 1t is the
selected alternative. Figure 5-4 presents the conceptual layout of Alternative G3 at Buildings
905 and 916.

54 Treatment

For Building 755, treatment of the vapor-phase VOCs generated from the DPE system will
be conducted at an on-site Vapor-Phase Granular Achivated Carbon (VGAC) treatment
plant. Treatment of the extracted groundwater will be accomplished locally using a Liquid-
Phase Granular Activated Carbon (LGAC) treatment system or through a centrally located
groundwater treatment system that would be capable of treating contaminated
groundwater from multiple sites.

For Landhfll 3 and Buildings 905 and 916, treatment of the extracted groundwater will be by
LGAC locally or by a centrally located groundwater treatment system that would be
capable of treating contaminated groundwater from multiple sites.

The rationale for the selection of the treatment technologies mentioned above 1s found in
Appendix C of the West/Annexes/Basewde Operable Unit Feasibility Study, 60" Air Mobility
Wing, Travis Air Force Base, Caltfornia (CH2M HILL, 1998).

The Air Force developed Interim Cleanup Goals for the WABOU to measure the perfor-
mance of each groundwater treatment system These goals are chemical concentrations that
are defined as protective of human health and the environment. These goals are similar to
the final cleanup levels that will be presented in the basewide groundwater ROD but are
not enforceable standards. Table 5-1 presents the interim cleanup goals for the WABOU
groundwater sites

The Air Force will treat the extracted groundwater until contaminants have been reduced to
the discharge standards presented in Section 6.0.
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TABLE 5-1
- interim Cleanup Goals for Groundwater COCs
Interim California WABOU
Groundwater Cleanup Goal MCL? Federal MCL Reference
Site Name coc (ng/L) {pgiL) {1g/L) Concentration®
Building 755 1,1-DCE 6 6 7 NAC
(DP039)
1,2-DCA 05 0.5 5 NA
1,1,1-TCA 05 05 5 NA
1,1,2-TCA 05 05 5 NA
acetone 5110 - - NA
bromo- 100 100 100 NA
dichloromethane
methylene chlonde 5 5 5 NA
PCE 5 5 5 NA
TCE 5 5 5 NA
Landfill 3 aldnn 0023 - - 0023
(LF00B)
alpha-chlerdane 0.1 01 2 002
heptachlor oo 001 04 002
heptachlor epoxide 0 01 oM 02 C.024
Bulding 905 heptachlor epoxide 0 01 0.0 02 0.024
(55041)
Building 916 PCB-1254 102 - - NA
{SD043) TCE 5 5 5 NA

2 MCL = Maximum Contaminant Level (RWQCB, 1995) for dnnking water
b The discussion of the WABOU reference concentration 1s found in Section 3 3
¢ NA - Not Applicabie

5.5 Treated Water Disposal

In general, treated water from the groundwater treatment systems at all four WABOU
groundwater sites will be used as beneficial use water during the dry summer months and
will be discharged into Union Creek during the wet winter months. Three possible bene-
ficial uses of the treated water are landscape 1rrnigation of installation grassland, industrial
uses such as aircraft or car washing, and dust suppression for construction activities Travis
AFB will use most of the reused treated groundwater for landscape irrigation. Travis AFB
will discharge treated groundwater that cannot be beneficially used to the sarutary sewer
operated by the Fairfield-Suisun Sewer District, if feasible, or to Unuon Creek. At times
treated water may need to be discharged into Union Creek during the dry summer months
if the need arises

ROD-SFO/280960015 DOC (Ns208 ooc) 53




869 76

JULY 1996
GROUNDWATER B90S & /

FLOW MWO1
DIRECTION /
L |

Vo I 0O K

| 15 R {
i f . ’
\ | L il DRAINAGE
— e — I CHANNEL
904 /‘\ _—;1 - )\ . | BOUNDARY
- NI
L = ] !
4 Y
I R S
: | | |BUILDING \
FORMER TRANSFORMER PAD 916 ‘ |
\_/ g :
N\ g |
ya— il T~
B ([— ! © N
[BUILDING \_L/ I N
905 Iy i : I
\\ ) g ' o
= * .t | ! 1
\ \_\:\ , ! | , ¥
P ’ “ \ AR
[} . '.I
\ A \ : ‘ Caote
A \ | MWO3
AN ' \ \ l : o
N\ ) AREASOF  N——— |
GROUNDWATER | | | ..
\ oo CONTAMINATION : ~

0 25 50 FEET
e —

SCALE IS APPROXIMATE

LEGEND
@  EXISTING PIEZOMETER (SB) am
@ EXISTING MONITORING WELL (MW)
A PROPOSED SHALLOW MONITGRING WELL
8 PROPOSED DEEP MONITORING WELL
®  PROPOSED EXTRACTION WELL FIGURE 5-4
——=— FENCE ALTERNATIVE G3 —
—a— - --— DRAINAGE CONTAINMENT/TREATMENT /DISCHARGE
= e CAPTURE ZONE CONCEPTUAL DESIGN AT BUILDINGS 905/916
WEST/ANNEXES/BASEWIDE OPERABLE UNIT (WABOU)
""""" PIPELINE WABOU GROUNDWATER IRQD

TRAVIS AIR FORCE BASE, CALIFORNIA

2443 _724 {9/1/98)
CHZMHILL —




869 77

PART Il DECISION SUMMARY

The NEWIOU Groundwater RD/RA Plan uses the Treated Groundwater Use Plan to
strategize the specific use of treated groundwater and to estimate 1rrigation and industrial
needs for the Base. Thus Plan also contains a decision matrix that outlines the rationale and
method for treated groundwater discharge at Travis AFB. The WABOU addendum to this
Plan will follow this approach.

The volumes of treated groundwater discharged to Union Creek will be estimated and
measured during the RD/RA phase to ensure there are no adverse impacts to Union Creek.
Groundwater extraction and treatment will take place in phases, which will gradually
increase the amount of treated water available for use. By 1999, Travis AFB might extract
and treat approximately 413 gallons per minute (gpm) from both NEWIQU and WABOU
groundwater sites. The Treated Groundwater Use Plan presents the assumptions used to
derive this rate.

Before the treated water reaches Union Creek, it is sampled and analyzed to verify that it
meets appropriate water quality standards. The Air Force will meet the discharge
requirements for treated groundwater as presented in Section 6.0. Additional NPDES
substantive requirements for sampling, monitoring, and reporting will be established for
each new discharge. These requirements will be based on the descriptions of treatment
units with schematic drawings and design criteria, operation and maintenance procedures,
results of chemical analyses of untreated groundwater (influent) at each site, projected
maximum concentrations, projected flow rates, topographic maps showing exact locations
of proposed discharges, and other appropriate data. These NPDES substantive
requirements will be presented in each site-specific WABOU RD/RA work plan. Discharges
of treated water to Union Creek are subject to approval by the SFBRWQCB.

5.6 Land Use Restrictions

The Air Force has land use restrictions in place at the four WABOU groundwater sites.
These administrative actions restrict the use of onbase groundwater from these
contaminated sites. Travis AFB does not currently use its onbase groundwater for drinking
water. These actions also restrict soil excavation and other subsurface work where the
excavation worker will encounter contaminated groundwater or vapors. These subsurface
activities are only allowed after environmental and worker safety control measures are in
place. Travis AFB uses its digging permit program to coordinate, and if necessary, restrict
contractor and Base personnel access to contaminated areas. In addition, Travis AFB will
amend its General Plan to document additional land use restrictions, once the final remedial
actions are selected in the basewide groundwater ROD. A detailed description of the
existing land use restrictions at the four WABOU groundwater sites will be included in the
addendum to the NEWIOU Groundwater RD/RA Plan.

Groundwater beneath Travis AFB is not used to provide potable water to the Base; so the
Air Force does not need a contingency plan to replace the onbase water supply.

5.7  Groundwater Monitoring

Groundwater monitoring will be used at all WABOU groundwater sites to document the
effectiveness of the interim actions. The details of the groundwater monitorning strategy at
each site, such as monitoring well locations and sampling interval, will be presented in the
site-specific RD/RA work plans. Groundwater monitoring of each treatment system will be
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initiated during the RA and will be transferred to the Travis AFB Groundwater Sampling
- and Analysis Program (GSAP) after a period of at least one year.

5.8  Statutory Determinations

This section discusses the applicability and compliance of the following statutory
determinations:

* Protectrveness

» Applicable or Relevant and Appropriate Requirements

» Cost-Effectiveness

e Use of Permanent Solutions, Alternative Treatment, or Resource Recovery Technologes
» Preference for Treatment as a Principal Element

e State and Community Acceptance

5.8.1 Protectiveness

These selected remedies are protective of human health and the environment in the short
term and are designed to increase protection until the final basewide groundwater ROD is
signed. They achieve protection by removing source areas of contamination that can cause
the degradation of the local groundwater for a long time. They also prevent the migration of
contaminated groundwater beyond the current plume boundaries.

5.8.2 Applicable or Relevant and Appropriate Requirements

The selected remedies comply with state and federal ARARs. The groundwater ARARs are
presented in Section 6.0.

5.8.3 Cost-Effectiveness

The technologies selected in implementing the groundwater remedial actions at each site
are the most cost-effective technologies that can meet the WABOU Remedial Action
Objectives. The details of the technology selection are presented in Appendix C of the
WABOU FS.

5.8.4 Use of Permanent Solutions, Alternative Treatment, or Resource Recovery
Technologies

The selected remedies utilize permanent solutions to the potential threats posed by
groundwater contamination at each site to the maximum extent practicable. The use of
innovative technologies such as DPE is designed to remove large quantities of contaminant
mass before they are able to dissolve into the local groundwater. Standard pump-and-treat
systems will be used to prevent plume migration and remove dissolved contamination.
MNA of dissolved chlorinated solvents is an innovative and cost-effective treatment
strategy that may be capable of remediating contarminated groundwater.

5.8.5 Preference for Treatment as a Principal Element

Each remedy will effectively use active treatment to address the principal potential threats
posed by contaminated groundwater. The evaluation of MNA, an in-situ treatment technol-
ogy, is included as a component of the selected alternative for Building 755. The Air Force
will use the groundwater treatment systems at each WABOU site to maximize contaminant
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) removal from the groundwater to the extent practicable. The Air Force will also determine
- whether MNA is an appropriate treatment technology for Building 755.

5.8.6 State and Community Acceptance

The State of California {(DTSC and SFBRWQCB) concurs with the Air Force and the
U.S. EPA in the selection of the interim actions described in this section for the WABOU
groundwater sites.

Based on the comments received during the April 8, 1998 to May 8, 1998, public comment
period, the public has no preference of alternatives. The public comments received and the
Air Force response is provided in Part IIl (Responsiveness Summary).

5.9 RD/RA Implementation and Schedule

The Air Force will implement the RD/RA 1n accordance with this IROD. In accordance with
the Travis AFB FFA, the Air Force will present a schedule for completing and submitting

the site-specific RD/RA work plans and RDs to the regulatory agencies within 21 days of
signing the WABOU Groundwater IROD.

The WABOU RD/RA schedule is based on the Travis AFB IRP Priority Model. This model
is a planning tool used by Travis AFB to prioritize funding and schedule remedial actions
for IRP sites. Factors considered in this model include human health risk, offbase migration,
ecological risk, public interest, MNA, mass of contaminants, groundwater concentration,
capital cost, project execution, and projected funding levels.

Previously the Air Force created a NEWIOU Groundwater Remedial Design/Remedial
Action Plan to describe the overall rationale for treatment and discharge of extracted
groundwater for all NEWIOU groundwater sites. It also included the NEWIOU RD/RA
schedule and a decision matrix for selecting the treatment technologies at each NEWIQU
site. The Air Force will add an addendum to this work plan to include a detailed
description of the treatment and discharge of extracted groundwater for the WABOU sites.
The addendum will also include the WABOU RD/RA schedule. The Air Force will provide
an opporturuty for public participation during the Remedial Design phase.

Previously, the Air Force created a NAAP to provide the methodology used to evaluate the
potential use of MNA at NEWIOU sites. The Air Force will add an addendum to the NAAP
to include a description of the approach to be used for the evaluation of the MNA
component of Alternative G5 at Building 755.

In addition to the addendum to the Groundwater NEWIOU RD/RA Plan, the Air Force will
prepare a site-specific RD/RA work plan for each WABOU groundwater site. The site-
specific RD/RA work plans will present the placement of monitoring wells, groundwater
monutoring protocols and frequency, and procedures to determine whether plume mugra-
tion above water quality objectives is occurring. The regulatory agencies will review each of
the site-specific WABOU RD/RA work plans. If a contingency action is necessary to control
migration, the Air Force will request funding and implement a contingency action as soon
as funding becomes available.

If the RD investigation reveals an interaction between groundwater and a preferential
pathway, then an appropriate remedial action will be proposed for the site and documented
in an amendment to this Groundwater JROD. There is no potential for contaminated
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groundwater to migrate along storm and sanitary sewer lines, based on a comparison of the
highest measured level of the local water table with the location and depth of the local
sanitary and storm sewer lines the WABOU. However, if future data collection suggests
that contaminated groundwater has migrated to an area where interaction with preferential
pathways is likely, the Air Force will investigate the potential interaction during the RD. At
locations where the Air Force has verified the mugration of contaminated groundwater to
the storm sewer or Union Creek, the Air Force will expand the interim remedial action to
control migration. The Air Force will continue to monitor the effectiveness of its interim
actions to ensure that plume migration is controlled.

The Air Force will implement interim groundwater remedial actions as described in ths
WABOU Groundwater IROD. The Air Force will monitor all sites and will measure the
change in contaminant concentrations. The Air Force will utilize the monitoring results to
evaluate the potential for using the MNA component of Alternative G5 at Building 755. The
Air Force and regulatory agencies will periodically review the analytical and performance
data from these actions to verify their effectiveness and the need for additional action(s).
The Air Force and regulatory agencies will hold a formal program review after the IROD 1s
signed and after sufficient analytical and performance data have been collected. The
purpose of the program review will be to determine the final basewide remedial actions and
cleanup levels that are technically and economically feasible for each groundwater site at
Travis AFB.

510 Documentation of Significant Changes

There have not been any significant changes to the selected remedies since the Air Force
submitted the WABOU Groundwater Proposed Plan for public comment on April 8, 1998.
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6.0 List of Applicable or Relevant and Appropriate
Requirements and Performance Standards

6.1 Overview

Under CERCLA, remedial actions designed to clean up or abate contamunants in the
groundwater or in soils, must be designed, constructed and operated to comply with all
federal and more stringent state ARARs. ARARs include both federal requirements under
any federal environmental law and state requirements under state environmental or
facility-siting laws whuch are more stringent than federal requirements and that have been
identified by the State of Califorma 1n a timely manner.

Applicable requirements are those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated
under federal environmental or state environmental or facility siting laws that specifically
address a hazardous substance, pollutant, contaminant, remedial action, location, or other
arcumstance at a CERCLA site. Relevant and appropriate requirements include those that,
while not "applicable” to a hazardous substance, pollutant, contaminant, remedial action,
location, or other circumstance at a CERCLA site, nevertheless address problems or
situations sufficiently simular to those encountered at the CERCLA site to indicate their use
is well suited to the particular site If a given requirement is both relevant and appropriate
to a particular site, it constitutes a valid legal requirement for that site. A requirement must
erther be applicable or both relevant and appropriate to be an ARAR If no ARAR addresses
a particular situation, or if an ARAR 1s insufficient to protect human health or the
environment, then non-promulgated standards, criteria, guidance, and to be considered
(TBC) advisories are identified as additional performance standards in the ROD.

In general, onsite actions need to comply only with the substantive aspects of these
requirements, not with corresponding administrative requirements (such as, but not limited
to, permuts, recordkeeping, and reporting).

All laws and statutes identified as ARARs for a particular site or action must be considered
and applied during the design, construction, and operation of any remedial action at the
particular site. ARARSs are 1dentified on a site-specific basis from data and information
concerning that site. Data and information concerning the objectives of site remediation,
specific actions that are being considered as remedies at that site, the hazardous substances
located upon the site, the physical and geological characteristics of the site, and the poten-
tial human and ecological receptors at or near the site must be analyzed and considered in
order to properly identify ARARs at a particular site. All federal and more stringent state
requirements that address or impact any of these conditions must be included as site
ARARs

The three categories of ARARs are described below:

Chemical-Specific ARARs establish numerical values or provide methodologies which,
when applied to site-specific conditions, result in the establishment of numerical values.
The Air Force developed these ARARs by identifying the contaminants at a site which pose
a threat to human health or the environment and must be remediated. Chemical-specific
ARARs determine acceptable concentrations of specific hazardous substances, pollutants,
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and contaminants in the environment and establish the levels to which the soil or
groundwater at the affected site must be cleaned or restored 1n order to protect human
health and the environment. Chemical specific ARARs also estabiish the levels at which
certain actions must be taken while transporting, treating, or storing hazardous wastes
recovered during remedhation. .

Location-Specific ARARs are designed to protect the uruque characteristics of the site or
other areas potentially affected by site activities during the design, construction, or
operation of remedial activities. Location-specific ARARs place restrictions on the concen-
tration of hazardous substances or the conduct of activities solely because the site occurs 1n,
or may affect, a special location. Some examples include the protection of wetlands and
vernal pools; protection of endangered or threatened species and their habitats; and the
protection of fish and game from unauthorized taking.

Action-Specific ARARs are technologically or activity-based requirements or imitations on
the particular remedial actions at the site. Some examples include prohibitions or restric-
tions against the discharge of chemicals or contaminants to the air, water, or so1l and the
proper transfer, treatment or storage of chemicals and contaminants.

6.2 ARARs Identification, Development, and Evaluation

6.2.1 Methodology

As lead agency, the Department of the Air Force has performed each of the following
actions consistent with CERCLA and the NCP:

Identified federal ARARs for each remedial action alternative addressed in the WABOU FS,
taking into account site-specific conditions found in the WABOU.

Reviewed potential state ARARs 1dentified by the state in order to determune whether each
potential ARAR satisfied CERCLA and NCP criteria that must be met in order to qualify as
state ARARs.

Evaluated and compared federal ARARs and their state counterparts in order to determine
which state ARARs are more stringent or are in addition to the federal ARARs.

Reached a conclusion as to which federal and state requirements were the most stringent
ARARs for each alternative.

6.2.2. Solicitation, ldentification, and Evaluation of State ARARs

The Department of the Air Force followed the procedures of the process set forth in 40 CFR
Section 300.515 and the Travis AFB FFA for remedial actions in seeking state assistance in
identification of state ARARs.

The CERCLA, NCP, and FFA requirements for remedial acttons provide that the lead
federal agency request that the state identify chemical-specific and location-specific state
ARARs. The Air Force requested chemuical-, location-, and action-specific ARARs from
DTSC on 20 February 1997. The request letter included as an attachment the ARARs tables
developed during the NEWIOU FS. These tables were developed using responses from:

e (alifornia Integrated Waste Management Board
» Department of Toxic Substances Control Board
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¢ State Water Resources Control Board

» California Regional Water Resources Control Board
s Bay Area Air Quality Management District

s California Department of Fish and Game

With few exceptions, the site conditions at both operable units are similar, so this approach
was used to simplify the WABOU ARARs selection process for both the state and the Air
Force The tables were made available so that the state could identify addittonal require-
ments, if any, to be included as ARARs, or identify those requirements which were not
applicable to the WABOU. The state did identify additional requirements that address
radiological remediation sites and actions.

During the review and analysis of ARARs identified by the state, and following consider-
able discussion with the representatives from the various state agencies, many of the
requirements identified by the state as potential ARARs were determined to be valid
ARARs by the Air Force These ARARs are presented in this section of the WABOU Interim
Groundwater ROD. However, there are a few issues between the Air Force and the State
concerning final groundwater cleanup levels based on the scope and/or applicability of
several potential groundwater ARARs which have not yet been resolved. These potential
ARARs may impact the duration of cleanup activity at the four WABOU groundwater sites
and are discussed in more detail in Section 6.4.3

6.3 Determination of ARARS

6.3.1 Methodology

The ARARs 1dentified in this section have been used to estabhsh the requirements for
WABOU sites and interim remedial alternatives. The ARARs in this sechion 1dentify those
requirements that are applicable or relevant and appropriate to groundwater remediation,
those that had no relevancy were excluded. Specifically exciuded were.

1 Locahon-specific requirements addressing conditions not present at WABOU
remediation sites

2 Chemucal-specific requirements for COCs not present at WABQOU remediation sites

3. Achon-specific requirements for remedial alternatives not utihzed at WABOU
remediation sites

The list of ARARs for WABOU sites and groundwater remedial actions is provided 1n
Tables 6-1 through 6-5.

6.4 ARARs Evaluation and Discussion

6.4.1 Action-Specific ARARs

These ARARs place restrichons on remedial activities that may negatively impact the
surrounding environment. The WABOU groundwater remedial alternatives were analyzed
to identify potential impacts to the environment Considered were.

» Hazardous Waste Treatment, Storage and Disposal Requirements—These require-
ments are technology or activity-based requirements that place hmitations on actions
taken with respect to the hazardous waste. Regulations promulgated under the
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applicable provisions of the state authorized federal RCRA and more stringent provi-

— sions of the California Hazardous Waste Control Law (HWCL) are relevant and appro-
priate to RCRA-permutted storage facilities and proper characterization of hazardous
waste, and storage and disposal of such waste. If any hazardous wastes are 1dentified
which will be transported offsite, they will be disposed of and handled under applicable
provisions of the state authorized federal RCRA program.

Many of the HWCL provisions are either applicable or relevant and appropriate because
they describe requirements for the safe handling of contaminated materials and

precautions for preventing further contamination. These requirements are identified 1n
Table 6-1.

¢ Air Resources Requirements—State legislation divides the state into local air pollution
control districts and allows each district to enforce the requirements of the California
Clean Arr Act within its jurisdictional boundaries. Travis AFB is located in the Bay Area
Air Quality Management District (BAAQMD). The applicable air regulations incor-
porated into the WABOU Groundwater IROD as ARARSs are identified in Table 6-2. In
addition, most of the rules in the State Implementation Plan (SIP), adopted pursuant to
the Federal Clean Air Act, are federal ARARs. Table 6-2 contains a brief description of
the substantive requirements and their applicability to the site, remedial action, or
technology used to clean up the site

+ Water Resources Requirements—Several California statutes and regulations that
protect the waters of the State have been identified and incorporated as ARARs. These
ARARs establish the remedial objectives and requirements for COCs present at
WABOU groundwater remediation sites

The Porter-Cologne Water Quahity Control Act (PCWQCA) 15 one of the statutory bases
for regulation of discharges of waste to land that could impair either surface water or
groundwater quality in California. It establishes the authority of the state through its
regional water quality control boards to protect the quality of surface water and
groundwater. Regulations promulgated pursuant to the PCWQCA are identified in
Table 6-3. A further discussion of water remediation requirements is included in the
chemuical-specific ARARs section to follow.

» Groundwater Extraction Treatment and Discharge Requirements—The extraction of
groundwater at LF008, DP039, and S5041/5D043 will result in a reduction in the local
groundwater levels. However, these changes in groundwater levels have been
determined to not have a significant impact on the local vernal pools surrounding these
sites. The increase flow rates in Union Creek due to the surface discharge of treated
water was also considered and determined to not significantly impact Union Creek.

6.4.2 Location-Specific ARARs

These ARARs place restrictions on remedial activities that may be conducted onsite because
of the presence of unique site features. The location of the WABOU groundwater sites and

surrounding areas were analyzed for uruque site features to identify ARARs. The unique
site features considered were:
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Habitats of Rare, Threatened, Endangered, and Special-Status Species—Vernal pools
which may contain an endangered species, including the Vernal Pool Tadpole Shrimp
and the Vernal Pool Fairy Shrnimp, have been identified. Other endangered species,
including the Black-Shouldered Kite, Boggs Lake Dodder, Burrowing Owl, Coopers
Hawk, California Gull, Golden Eagle, Loggerhead Shrike, Northern Harrier, Red Fox,
Tri-colored Blackbird, Contra Costa Goldfields, Northwestern Pond Turtle, San
Francisco Forktail Damselfly have been observed at least once at Travis AFB and have
the potential to be found at WABOU sites.

Several federal ARARs were identified which impact site ecology. The Endangered
Species Act and implementing regulations set forth in Table 6-4 apply to those remedial
actions at WABOU sites where impacts to endangered wildlife could occur. The
operation of groundwater treatment facilities is not expected to impact any endangered
species; however, the construction of pipelines for groundwater extraction and other
intrusive remedial support activities could affect those resources that are present. To
ensure that regulatory requirements are followed and 1mpacts are avoided or mitigated,
all sites will be surveyed in consultation with the U.S. Fish and Wildlife Service for the
presence of these resources prior to the commencement of remedial activities. This
consultation will begin after all necessary site-specific data concerning the construction
and operation of the groundwater treatment equipment become available.

Several more stringent state ARARs protective of site ecology have also been 1dentified.
The Cahfornmia Fish and Game Code (CFGC) and regulations promulgated under this
Code, which protect rare, endangered, or threatened species or habitats, require
alternative actions at sites where impacts have the potential to occur. These
requirements are provided in Table 6-5. In addition to these state counterparts to the
Endangered Species Act, the CFGC also establishes several requirements to protect site
wildlife by prohibiting or restricting the unauthorized taking of other wildlife. The
CFGC also regulates to protect aquatic life iving 1n the waters of the state. All remedaal
activities that have the potential to cause a discharge to any stream lake or other body of
water must comply with the requirements of the CFGC. U.S. EPA does not acknowledge
that all CFGC requirements are more stringent than federal requirements but concurs
with the Air force decision to comply with both federal and state requirements as
ARAR:s in this IROD. CFGC ARARs are found in Table 6-5.

Historically or Culturally Significant Properties—Some buildings on Travis AFB have
recently been identified as Cold War Era buildings and historically significant.
However, none of these buildings are affected by WABOU remedial activities.

Wilderness Areas, Wild and Scenic Rivers, and Coastal Zones—No wilderness areas,
wild and scenic rivers, or coastal zones exist within the boundaries of Travis AFB.
Therefore, requirements related to these areas are not applicable or relevant to WABOU
sites and actions

Earthquake Faults—Although the Vaca-Winters and the Vaca-Kirby faults are located
in the Travis AFB area, WABOU sites are not located on these faults.
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6.4.3 Chemical-Specific ARARs

Discharges of Effluent to Surface Water—Surface water at Travis AFB includes

Union Creek which is a munor tributary to the Suisun Marsh. However, design,
construction, and operation of remedial actions will have a negligible impact upon surface
water. One of the options at all sites for which groundwater treatment has been selected is
the discharge of treated groundwater to Union Creek. Provisions of 40 CFR Part 122
regulate discharge to surface waters. NPDES requirements establish standards for
discharges to surface waters of the United States, and are provided in Table 6-6. The
substantive CRWQCB requirements of federal or more stringent state ARARs for discharge
of treated effluent to surface waters are included in Table 6-7.

Discharges of Effluent to Groundwater—The reinjection of treated groundwater 1s not a
representative process option and has not been incorporated into any of the selected
remedial alternatives identified in the WABOU Groundwater IROD.

Discharge of Effluent to Land—Irrigation is the designated beneficial use of treated
groundwater at Travis AFB. The use of reclaimed and treated groundwater for irngation
activities shall meet the substantive standards set forth by the regional water quality control
board order which establishes the general discharge requirements for treated groundwater.
These standards ensure that reclaimed water is segregated from potable water sources and
does not mugrate or escape from the area of irrigation. Table 6-8 provides a list of the
effluent treatment levels for beneficial use.

Aquifer Remediation Objectives—The State Water Resources Control Board (SWRCB)
Resolution 92-49, Section 1I1.G 1s a requirement for the establishment of final aquifer
cleanup levels. However, the Air Force does not agree with the state on the full applicability
of all the substantive requirements of this resolution and 1ts impacts on the remedial actions
and activities. Because final aquifer cleanup levels are not established 1n this IROD, this
requirement is not an ARAR. The purpose of using an IROD in lieu of a ROD 1s to prevent
the delay of remedial actions that would have resulted from this disagreement and to obtain
the data needed to resolve this disagreement.

SWRCB Resolution 68-16 has been identified by the State as an ARAR for the protection of
both surface water and groundwater of the state All parties agree that this resolution is an
ARAR wnth respect to active discharges of treated effluent to surface waters. However, the
Air Force and U.S. EPA do not agree with the state on the full apphcability of all the
substantive requirements of this resolution and 1ts impacts on the remedial action activites.

RDD-SF0/980960015 DOC (LNB209 DOC) 64

87




88

869

{1-00d 91 28NT) DOA 600086086/035-00d

2INSO|D |E a}is-uUo aJe
‘aA0gR PAQUISEP SE ‘anpIsal 10 S8)SEM

pue paso|d aie sa)s uaym ajeudordde 2INSOO |B 8NPISaL 8]SEM DUE 21SEM sjeudoiddy
pue Jueas|al SI 8/ | ¥Q299 108G snopJezey [{e arowal 0} Juawannbal ay) seysiqeisgy pue JueAsiay 8.1 ¥9299
alseM sleudosday
a|qnedwosu woiy sjsem Jo uonefaibes sannbay pue jueaajay Lt #9299
*3|qeNubi si aisem aendosddy
» uoubi jo saninos woi a)sem Bunejes sennbsy pue JueAsjay 9/t #9299 (s1ouieu0]
"SISEM [BI0LS JO JUSWUIBIIOD aleudoiddy jo wawabeuepy
‘o) ‘swnid e Arepuooes ajenbape Joj Juawalninba) saysigeis] pue JueAS|aY 5/1 +9299 - sanIoe4
WwoJj paaowal jonpoid asly ‘uonejeisu “Apfoom ayeudosddy |esodsiq
[|om wouy sBuyno |up ‘sued s1auirju0o Suljoadsui 10} sjuawannbal saysiqe;s] pue JuBAs|aY v/i +9299 quawesl)
usuneal} Wwod uogles Juads apnjoul ‘s1aueju0? o) abewep sziLiuw pue ‘abeiolg
pinom sajdwexy 'SUoiloe [BIpawal Jo 0] pajpuey aq a)sem jey) pue podsuel} Buunp paso|a syeudosddy ‘1gjsuels] SISEM
uonerado 8y} Jo S3AILOE UONONISUOD aq 0] jeusiewW podsuel) o) pasn S18UIRUOS Salinbay pUe JUBeAS|aY €41 ¥9299 snopJezeH
woJj pajesaush sajsem al0js | [enslew ey jo sbeiols ay) 10} [elIB]RW PBIBA0IBI ALY ayeudosrddy 10 siojetadO
PuUE 13JSUBl) 0} Pash g ||IM SIUIRIUOD yitm e|qiiedwod ale Jey) SIBUIEUOI JO asn salinbay puEe JueAs|aY 2.1 ¥9299 pUE S18UMO
pash ale SiBUIBILOD SiSEM 1o)empunoJb 10 's(l0s 90BNNS 1o} sp1epuels)
g ‘50 [ R aiaym SUCIJOE 10 sa)is 0} ajeudoldde ‘SHISWIPaS WO PaISA0IE] S[EJIWIBYD 10 DiSeMm ajeudoiddy 8 Uy ‘v1 deyn
FO) 'E5 ‘62 'g0 | pue jueas|al aie 2joME SIY) UI SUORDES snopJezey Suipjoy siaurejuod Jo) SpIepuUels si9g PUE JueAS|aY 121 £9299 H0 22 el
Spoliad 2ins0[2-150d pUE aINsoD bULINp
sjuswannbai Guuoyuow Jejempunolb saysigeisy s|qeoi|ddy 16 +9299
s1eal 8AN0asuU0D € 10} spiepuels Apenb
191em ypm aouendwoo Buimoys Buuopuow sannbay
jun juswabeuriu e Woly |BLSJRW PajRUIBIUCD/AISEM
ays sy} Joj weibosd Buuojuow | jo [eAowsas uodn sjuawannbel Buuojuow says)gels3 aiqeoddy | (2)96 +9g99
g0 ‘so £t ‘LY ansuayaidwos e jo wawdognsp S])IWI| UOIJEUBJUOD PUB Sluaalinbal g uy ¢| deyn
‘0 'eD ‘6E ‘80 10} says Jejempunob je ajqeoddy Buuojuow Jarempunolb jeleuab saysiqels3 ajqeoi|ddy ¥6 Y9299 WO 22 BVl
go) ‘GO £t 1Y sassadold juawleal) woly bunynsal SNOpJEZEL L HY ‘2L dey)
vE) ‘D ‘6€ ‘80 10 pajeaeaxa salsem o} 3|qeonddy | sI ajsem 15Y1aym 0} SE BUILLIAEP O} Auioey e salinbay a|qeoiddy 11 29299 HO0 22 oL
s)ieway uopdussag adA) uouI) aoinog

SaAlleulaly pue S35

(weiboid YHOY pazuoyiny [erapad Buisudwo) suonenbay pue sajniels eiuioyed)

sjuawannbay |esodsiq pue abeiolg pue ‘usunealy Uysurl] ASEM

LSHYHY |elapad

Sa)IS JOJEMPUNOID NOBYM - GJV SiAel]

-9 3qel

10 ‘piepuels
‘Wwawainbay




89

868

(z-000 9128N7) DDA 600096086/04S-GOH

SaANewIad)y pue $8)s

{(panunuo’)

sjuawannbay [esodsig pue abei0)s pue Juawieal ] ‘19jsuURI] JISEM

+SHYHYV |BJ2pad

S9)(S 19IBMPUNCID NOGVM - B4V SiAeI]

1-§ 31qeL

"SIOJBIBUIDUI
10} sjuswannbal Buojuow pue uodadsul saysigelsy a|qeaddy | /+E 9299
pauing aq few sajsem snopiezey
yaiym 1apun sjuswaiinbas Bunelado seysigeisy siqeanddy | Spe $9299
pauing 2q ABW S3ISEM SNOpIBZEY {e}
yo1ym Jepun suoippuco Bunelado saysiqeisy a|iqeoddy | ++€ 9299
2]SEMm snopiezey
WING eyl SI10JBL8UIDUI 10} Spiepue)s aauewopad
puUe 9oueURIUIEW ‘UCIIONIISUOD SaYsigels] a|qeaddy | e¥€ 9299
pos)
SHYHY 10U pue [einpaoosd | sjsem ayl ul (SOHOJ) sluenmsuo)) snopiezeH aiwebiy (s10)el18UIDU|
2l SUOIDas asay) W yUo} 1as sjuswalinbail jediouig 104 sjuswannbal Juawiesl) saysijqels3 sigeoddy | gve +9299 10} spiepuels)
Bupiuiagd sYyYy 1B Suoijoas spwWI| uomsodwod
asal} ul Yoy las sjuawsiinbal aanuelsqns [esiwayd pue |eoisAyd uiyEm si JojRIBUIDUT 3Y] 0) Pas)
ga | er'Iv ayl AUO  shun juawieal) lewuay) | alsem Jey) AjuaA o) siskjeue aisem JUSIDIYNS 1oNpuos 0} S| Uy 'p1 deyn
'O 'vo | '6E ‘80 22)|in jey; suoloe [Eipawal o} ajqediddy sjun juawieal) fewssy) jo Jojerado 10 Jaumo sannbay aiqeaiddy | 1vE poga9 4o 22 et
juswannbal siyy Jebbuy S3ISEM B|gIRAWOII sleudoiddy
‘UCIIEPIXO JARIED IC UOEPIXO |3|0IABLIN SB loj sjuawannbas walsAs yue) jeideds sejeaullaq | pue WEAIIPY | 661 $9299
yons ‘s1ezipixo sanoeal buizinn saipawsy S8]Sem aAloeal 10) sjuswalinbal ares [eiveds ajenrdoiddy (swa)sAg yue] jo
‘3IseM aaloea) Jo {lonpoid salf ' o1] Buipnioul swajsAs yuey 10) sjuawannbal sajesulag | pue JUBAIRY | 861 $9299 | weweabeuey pue
a)sem a|qepubl ypm sops o) ejendoidde aled amsoja-jsod pue ajeudoiddy asn - sanljioey
puUE JUBA3IAS S| R61 #9299 VOIS "SHYHY | ainsoja Bupnou sjuswasinbal we)sAs jue) sajesuipq | pue jueasiay | /61 $9299 [esedsig
10u ase (sjuawalnbal A)jiqisuodsal [eioueuly g|/ds 10 s)ea| o) asuodsal aleudoiddy pue ‘afieiolg
pue sajewises 1809) (#){0) pue (£Hs) Buipn|ow sjusiuainbal walsAs yue) sejesuaq | pue jueassy | 961 9299 “uawieal |
‘(e}z61 #9299 uondag ‘lessaseu ) ‘Jonposd suonaadsui ojeudoiddy ‘1gjsuel] aisem
aaJ) jo abeioys Aesodwse) 10} pasn aq Buipniou swieisAs yuey sjuswalinbal sapeawjeq | pue jueasiey | S61 ¥9Z99 snoplezey
0S[e ||!™ S)Ue] juswiesl) o) Joud Jajem sjuawaiinbas Buijesado ayeudoiddy jo siojeiadQ)
paleuILIBlUCD 21018 ¢} sjue|d Jusuneal) e Buipnpu sjuswsannbal wajsAs yue) sajeawaq | pue jueasiey | v6l 9299 pue siaumg)
pasn aq |m syue] juswdinba jeipawa oy} sases|al Jo uoloaalaep ateudoiddy 1oy splepue)g)
J0 Led se SWa)sAs YUEe] J0 SHUE| JO 85N 8Y) pue Juawurejuco Buipnioul sjuswannbal WasAs jue) | pue Jueas|sy | £61 +9299
g9 'so | ev'Ip Buneiodiooul saaewsie o} ajeudoidde SjusUodwo/SWaISAS XUl sreudoiddy Ol Uy ‘p| deyn
‘o ‘g0 | ‘6€ ‘80 pue JueAs|al ale 3|2IUE SIY} Ul SUONDES mau 10} sjuswannbal uonejeisuyubisep ssysiqels3 | pue jueas|@yd | 261 #9299 HOD 22 oL
$HJIEWSY uonduasag adA) uoc|rajun a%nog

0 ‘plepuels
“quawailinbay




30

869

{g-00C 9128N7) DOQ 600086086/04S ATY

SaAljRUIS)Y PUB S3)IS

sjuawalinbay Jesodsig pue a6e10)g pue ‘Juawileal) ‘1aysuel| AJSEM

(panunuos)

+SHVYHYV |eJapad

S9)S 1EMPUNOID NOGYM - B4V SInel]

1-9 2198 L

10 ‘piepuelsg
Juawalinbay

SHVYHY Jou pug [einpasold s UoI}28s 8y} Jo JljsUa)oRIBYD B
lspuiewsa. ay) sjuswalinbal aanjue)sgns ae (2)(0) | nqiyxs reyy sejsem 10} se|n {e1oads Buipn)oul
pue (g} pue (g) ‘(1)(q) ‘(1)(e) esed ‘', 89299 uoeg SuOIISe) |BSOdSIp puE| Saysi|gels] a|qeddy 6 89299
Buidssy p1o2a1 pue (jelausn
sisAjeue ajsem 10} sjuswalinbas Buipnow - SUOIOLSaY
‘seale ‘suonollsal |esodsip pue| saysigels3 a|qeonddy / 89299 |esodst] pue)
PZIOYINBUN I S3IJIAIDE [BSOSIp alIs-uo SjolUsey uawjeal; 1o} 8MNsqns
gn ‘so | ‘Er ‘Iv S3IAIDR UQIDNIISUOD B)IS LUCI} 10 UOIBABIXD e se uonnjip Buisn jo uoiqiyosd e Buipnjour L Uy ‘gl deyd
b0 ‘E0 | 'BE ‘B0 8)is wo)y uoyerauall a)jsem snopiezey o) sanddy ‘'suonolsal jesodsip pue| saysigeis3 a|qeoddy £ 89299 Ha0 22 sl
"SWAISAS UOI|IBIXS s1odeA/seD ajeudoiddy (syea
104 sjuawalinbal Buidaay piossl saysigelsy | pue jueasjsy 901 #9299 swdinbg
sjuswaimbal ajendoiddy ' 10} Spiepue|g
Bulioluow UONIINAR eIl SAUSIIqeIST | PUE JUBAS|ISY £901 +9299 uoISsIW Jiy)
SUQISSILIS 2)ge)dajap
‘pasn ase swelsAs uoloenxa Jodeases ou yum patesado aq |jeys adnas lodeasseb ayeudoiddy gz Uy ‘v1 deyn
95 ‘'sH &g sJaym suonoe 10) ajeudosdde pue Jueas|ay Ul Saolaop Jalja) ainssald Jey) saysiigelsy | pue Jueas|dy +S01 $9299 HO0 22 aliL
'SWaISAS JUBA PasO]D 10}
siajewesed /sisAjeue ubisap g asuewiopad sjendoiddy
‘sjuswalinbat Buideay piooal saysi|geisy | pue ueA3loYy SEOL 9299
‘Juawdinbe uonepxo s eleD "Swia)sAs JuaA pasod ejeudoiddy (s)usp ssanold
puUe S|2SSaA JUSLLIESI} UOGUED ‘UCHEPIXO AN | 0} Seinpasold pue spoylaw 1S9) SaysIqelsT | PUe JueAl(aY vECL 999 10} sprepue)g
‘siaddus Jie apnjaur 0} ‘SjusA WwasAs SEDIADP |OIJL0D PUR SWIISAS ajeudoiddy UQISsIWg
aABY Jey) SWalsAS UCIBIPALLIB) YHM SalS sapn|aul JU9A PasSOD J0) SPIEPUE]S saysiigelsg | pue Jueaajay ££0! $9299 Iy} 72 Uy
99 'sH | v ‘iv SiYy| Pasn ale swalsAs Juaa paso|d pasn ale SjuaA ajeldolddy ‘v1 deysn
‘vo ‘e | ‘6E ‘B0 aJaym saalews)e o} sjeudoidde pue Jueaalay ss900ud UBUM SIHUI UOISSILIS SaysliqelsT | pue Jueas)ay 2€01 ¥9299 "0 22 el
‘SIUN SNOSUB|(SISIW
10} SpJEpUR]S SoUBUIJUIEW SaysI|qeis3 a|qeonddy £09 9299
S)IUN SNO3UER||30SIW 10} SPIEPUE]S
sHYHY lou aie sainpasold Buipodas pue asuodsal LON0R 9A021100 pue Buuoyuow ‘Buproda.
0} palejas sjuawainbat 209 G299 UIOES ‘gsuodsal ‘uonoadsul ‘sisAjeur saysIqeIs3 a|qeonddy 209 v9299
‘UoloE [elpawal 2]SEM SnopJezey Jo asodsip 1o
99 | s¥'l¥ ay} jo ued se pasn ale uonoelxs aseyd-lenp | 9i0}s ‘jeal) JajSurl) Jey) SHUN SNOAUE(|SISILL 9l by '‘v| deyn
‘0 ‘vo | ‘6g ‘g0 | 10 s1edduls 11e asaym saps g4y Sinel] e apqedl|ddy 1o} spiepuejs asuewliopad sayzadg a|qeoiddy 109 ¥925% HOO €2 9L
s)ieway uonduassg adA) E ) 82Jnog




869 9

{-000 94.2an1) DOA 600086086/04S-0QH

$OA1|BUIS)|Y PUR S3}IS

{panunuoa)

sjuswalnbay jesodsig pue ab6eI0IS pue ‘JUAWE)] 19JSUBI] B]SEM

«SHVYHUV |[elepadg

SIS 121BMPUNOID NOGYM - 84V SIABI]

l-99iqel

l1o ‘piepuels
‘awadinbay

(so15B M
snopirezeH
95 Ajpwaixg)
‘5B 'PD | £V ‘LY 1220 Aew ‘sajsEM Snoplezey Ajpwalxs pansodap Aadordun £ 1a)deyn
‘9 ‘2o | ‘68 '80 s(|ids [euonusUIUN a1aYM Sa)Is 0} a|gqediddy | 1o pajuds jo jeacwsl ay) 1oj sluswalinbal seysiqe)s3 a|qeolddy £ 0ErL9 "o eZ Al
SaISem SNOpIeZEY PSIUSD! UIBLISD IO "SUOINQIYDID Ll By 81 deyd
'spiepue)s Juswjeal) 'sucijou)sal fesodsip saysiiqelsy a|qeoyddy | suonoeg |1y HOD 22 8t
paacwial S8|Sem snoplezey 0l v 81 deyd
10 pajearoxa ale S(I0S PajeuILBIUCD 1O STISEM vHOY-uou 10} sucniqiyoid [esodsip pue| saysiiqels3 siqeonddy | 001 89299 HOD 22 sl
alaym solis e s|qeaiddy 0OV 10 NAVD {r269 DSN2k) +O0E UMPSS YHIY
E Ul JOU pUE pug| Uuo jo pasodsip ji ‘spiepuels 1o 121deyo syl 0 £ 901Uy JOpUn PajouISal S9ISEM g Uy g1 deyn
95 asay) yum aoueplodse ul pabeuew aq M snopJezey jo abesols uo suoipqiyoid saysiqelsy ajqeonddy | suonoeg (v HOD 22 aL
‘gH 'y e it alsem paynuap| lSem SNoplezey Se paljISse|o Z£'89299 Uo2as Aq paje|nbal spunodwoo owebio ¥ Uy 91 deyd
‘0 ‘2o | ‘6E ‘80 S [eUSJEW PBIBAEDXD 2JouMm SalIS 0} 9|qedlddy paeusboley 10j spiepuels JusLWIEal]} SAYNUSP| ajqeayddy | suonses Iy HOD 22 Sl
aJsem auan|ojolo|yd pue j1onpoid-Aq 8300 paisi| Aimau
9 $8ISEM DIjsualorRIEyD ANoIX0} Suebio payuspl
Almau uo suciigiyold aiyoads ajsem ssiusp| a|qeoddy 8¢ 89299
SPIEDUE]S JUBLWIEAI| PSIESEA LM S8|SEM £ Uy g} deyn
DI}SUAIDRIBYD PUE DAISCLIOD {0 [esodsIp pug| shgyold s|qeonddy /€ 89295 'HOD 22 el
gsaooid sajsem pajsi| Amau Jo [esodsip pue| SHqHold a|qeonddy 09£°89299
uonezusjoereyd ladoid ay) ybnolyy ajsem jo salsepA PAIY] pAIY) - SHQT Seusiqels3 a|qeonddy G£'89299
uonesyuapl saiinbey  says |10S WOJ) paacwal S3JSEM PJILY | proodes - sH(] seysiqelsy a|qeonddy PE 89299
10 poleARIXa Sa)sEM O] B|qedddy ajis-uo S8ISEAA PRI 1514 - sHO Says|gelsy a|iqeaddy £€£ 89299
F+T3) pajesl) /pesodsip pue ajsem SNopJezey se S9]Sem SNopJezey uleusd 10) 4] saysiqelsy a|qedddy 2t 89299
‘s 'vo | op 1w | peyisseo st uonepelsul Juawdinba 10} pajeaedxa UIXCIp DUILIBIUOD S8jSem 10} SH] SaYSIIgels] ajqeonddy L€ 88299 € uy g| deyn
‘€0 'go | ‘6E ‘g0 BIPALW B18YM SIS Jajempunolb o) sjgeanddy SHT doads-alsem saysiqelsy a|qeonddy OF 89299 ‘HOD EZ 9Pl
SPIEpUB]S 8S3Y} 4iM 3JUBPIOIIE
ul pabeuew aq ||im paynyuapl sa1sep  (sanioey
JUBWIEA)) JO} SUCIIEPUNO) pPUE ‘uoneEelIsul
auijadid ‘UoE(|BISUI [[oM 10} UOBABIXS 3pNjoUI
o1} sanaloe uodnisuod Buunp pajelsush s 901 ‘89299 UoIOLS
g9 ‘co | ‘¥ ‘I | 915EM Snopiezey AlEpU0OSS 10 ‘a)sem pajeinbal Ul PayuUap! $81Sem Y OH-UCU pue yHOH 10} puE] 0) 2 uy ‘gl deyn
‘v ‘eg | '6E ‘80 21|)s '|ruajew a1aym sels o) sjgesddy | aisem jo jesodsip Jo} ABojouyda) jusweal) saysiqe1ss s|qeoddy | suonoag |Iv HOD 22 sl
syleway uojjduosaq adA)] uouaId 821nhog




869 92

{5-00a 91.2aNT 200 600086086/03S-00Y

*§jUBLLINIISUI pue sanijioe) buljdwes

10} Sjuswalinbal saysnqe}sy ajqesijddy 108
‘g uonejnfiay o} algns suonoe
lle 0} s|qeoyddy pasn ale Juswaoe(dsip jo S8l G2 > Anordo pue suoissiwa
40 sauibua uonsnqwod ajgepod a1aym salis je ajqeodde BiqQISIA ‘UONBIUSIUOD ‘SBIEI
os|y ‘pasn si Juswdinba Suipjam ‘Buizeiq ‘Buueplos UOISSILWS U0 SUCIEBILLIF SBYSHARIST ajgeoddy £0E
a|qeuod alaym sa)s je 10 '(jsnp pue LIp 't} Jie ayy ojul Ausedo uo suoneywi saysygelsy ajqeoddy Z0E
9y ‘5o o 1anew sjenayed asesol 0] |elualod ay) aaey saADE Aoedo pue suoissiuiR
‘b0 ‘e | Iy ‘6E ‘B0 UOI}ONJISUOY 10 UCIBAEDXS Blaym SIS 0 a|qedijddy 9|qISIA UO SuoejWI| S8YSHAR)ST a|qeaddy Log | 9 uonenbay
‘a|nd 8y} ul paiynads sjpad)
4O 5808 U SUOISSIWS j0juod 0] (uondiospe LogIed Ypim
ucnepixo ojAEies ‘o) pasn S| | Dyg aInsua i1snw saddus 209 '01-Wd ‘XOS XON ‘spunodwod
Jie Buisn ssaljeUsS)E JRIPBWAY 82JN0S MaU e 01 1 DvE ‘aiuebio J0snoaid ‘spunodwod
10 Aypgeoidde ayy Buinwuaiep o) sigeonddy jonisuod auebio Josinosid-uou jo Aepysq)
0} Aloyine 1o suawaainbe: Bugliuwiad 10} sjgeondde | o1 Jo $S82xa Ul papiwe S82IN0S MaU
10N Jie 0} abireyssip o} [enuajod ypm suoijoe 0y a|qedijddy 1o} uawaliinbal | yyg seys|qesy a|qeoyddy LOgE
‘1s1xa s Juawdinba sjuawanbal
Juawisleqe ay} Wolj SUoISSIWS ABpuo2as s1aym Jng 104va 1o 19vg yim saidwos
(aBueyoxa U0l 10 UCIIEPIXD A 10 UONEPIXO INABIED YIMm 1ey) Juswidinba jonuoo Juswateqe
g5y 1auyiebo) pasn s1 uoidiospe uoqed a°1) pasn aue SaA3P wioyy sucissius Jueinjiod Arepuooas z2aind ‘2
‘5O ‘po) 6E ‘80 usuIglege | DYg 10 | DYV 818ym suonae o} ajqedjddy 10} suondwaxe saysiqelsy a|qeoiddy rANt uonenbay
‘UOIOR [BIPaW3L 8Y) Ul pasn ale SeIbo|oUYJ2) SDUBLIXD
uol pue uoljepixo ofjeled ‘uondiospe uogqiea ‘UoIEpIXo sjuawalinbal uieYad j19awW sJojUOW
AN ‘Buiddus e s1aym suoioe 1o salis ||B 0} a|gediddy | UOISSILIS SNONUIUOCD JeL) Saysiiqels] a|qeanddy L0S | {suonenbay
abueyoxa s
uol puE UoNEpIXo JAjeIeD ‘uondIospE UOQIED ‘LONEPIXO ‘sisAjeue Buluaalos ¥su e annbal ueswabeuep
AN ‘Buddins ne 0y sigeanddy (301 B 9) slueuiBiuOD JlR | ‘pEpPBaIXa JI 'YIIYM 'SJUBLILIEIUOD NIB Ameny iy
21%0) Jwa 0] jeiuajod ey aary Jey) suonoe 0] a|qedijddy | 21x0} 10) S|@As| WNWIXeW saysijgels3 a|qeonddy 9lE ealy Aeg)
*SUOISSIWE DOA 2AN0N) Ul iNsa) sjuawannbal
Aew {abueyoxa ual pue uoijepixo siAfejes ‘uondiospe ajqeondde (e ypm Aldwios
99 ‘'G5 £V uoqies ‘uonepixo AN siusuodwoo pezunssaid Buisn 1snw sanjioey Jo Juawdinba woup Lalny ‘g
‘vo'en | ‘Ly ‘68 'BO sweysAs 12410 Jo s1adduls ne sisym suonoe o) a|qediddy suoissiwa aabng yey) saysiiqes3 agqeonddy 80t uonenbay
SyIeWay uonduasag adA ] uouNU) 221n0g

SOAlEUIR)|Y PUE SaNS

sjuawalnbay ucneipawsay 1y
SHYHV a1
S3)IS J2leMpUNOID NOBYM - 84V SiAeIL
z-9 aiqey

10 ‘plepuels
“Juawannbay




93

869

(g-00a 91 28N1) H0OQ 600086086/045-00H

99 ‘s
‘9 ‘D

£t 'L
'6€ ‘80

1eNgey S)Iip(Im pue ‘JeNgeL JaleMmLSel}

wuem ‘Buiumeds ysi 'uoijea1dal Jaejuod-ucu pue
10ejU09 ‘uoijeBiaeu apnjoul ¥8347) UOIUMY JO SASA
EIoljpuaq Buisixe ayt (381D uoiun '@ 1) S191EM
soepns 0} tajempunocib pajean jo abreyosip

8y} U1 }NSal |[IM Jey) suoijoe o} ajqesijddy

(osn

JIsaWOp 10} pajeal; Ajlqeuoseal aq Lued 10 ‘Aljioe)
22UBABAUOS 19]EM B]SEM 'S30.N0Sal JILIBYloab
‘pdB goZ>pIoiA (1am ‘wajsAs Jatem djgnd e

Alddns o) spreog jeuoibey Aq pejoadxa A|qeuosesal
1ou s1 y pue wdd goo'e<sal) suondaoxa

uienas Yum 1a1em Bunjuup [enusjod se ajels

ay) jo 1ajem aoepns pue punoib e sajeubisag

a|qeoddy

£9-88
uonn|osay
JMS

‘oreet

‘0pLEL '000EL
SUC29S DM
1oy 19le M
aubojon Jaliod

99 'sH
‘PO ‘€D

EY ‘LY
‘66
‘80

480-v6

1api0 abreyosi] eisep tesausn jo (suopqiyoid)
£ v pue ‘2 v ‘| v sydeibered yum Aldwods

os|e jsnw sbieyosip 8yl "g-g 9|qe ] ut paiyoads
aJe g|-ga uonnjosay Yum A|duioo jey) Jajem
pajeay Jo sabieyosip 104 sucnepwn| jusnjys
osuawnu ay] Alenb tsjem Buimadal ayy jo
uoiepe.iBap apnjoaid 0} Alessacau s|@as| yons
10 'sTOW '280-¥6 18P Ul UUIO) }as SPIEpUB]S
aAanueIsgns ay; Jo Juabuuls alow syl paadxe
10U |feys Jajempunoib pajes)) Ul SjUBLILBIUOD

'8NOA AQ PIIBUILLIBIUOD SEM

18y} Jajempunolb pajeas) pue pajoexs Jo asna:
10 aBleyosip 19j sjuswsannbai saysigeise £80
-p6 Jlaquiny 1apJQ uoibay Aeg oosiouel] ueg

uoneiBiw awn|d pue abieyosip sassed

0] 10edsal Ypm uonoas siy) Jo Alpgesidde aiyy
0] SB gD MH 8y yim aasbesip o} eaibe vd43
S 1 8Y) pue 80i04 Ny ay| (yea1 uoiun a )
iajem aseuns o} sabieyasip aAljo. 9sSneD [IMm
suoloe Jajempunolb alaym saps o) s|qediddy

pauigjuiEWw 3q [Im DJELS 8U)

j0 ajdoad ay) 0} Ijausq WNWIXBW Yjim JUISISU0D
Aupenb sarem 1saybiy ay) pue an290 Jou (M
asuesIng 10 uonnjod B Jey} ainsse 0] Alessaoau
abieyasip ay) Jo [011U0D 10 Juawes) 8jqedoeld
158Q ay] Ul }nsal M YoIym sjuswannbar abieyosip
slsem |aaw o) pasinbal aq (M siajem Apgenb ybiy
Bunsixa 01 sabieyosip pasodoid 10 sabieyosig
sa1o110d ayy wi paquasald uey) s$3) Ayjenb Jajem
Ul )JNS31 JOU [IM PUE IS}BM UDNS JO 85N [BI2Ij8UaQq
pajedionue pue juasaid 199y Ajqeuoseaiun L Uuom
‘ayels ayl jo aidoad au) 0} ALY WNWIXEW Y)IM
Jug)sIsuoo aq |m abueys Aue jey) pajessuowap
uaaq sey |l [un pauigjurew aq |(im Apenb

ybiy Buysixa yons ‘aAnsaya swosaq sadijod yons
UoIyMm uo ajep 8y} o se saijod u paysigelss
Apjenb ay) uey) 1ay2q s1 181eMm jo Alenb

Bunsixa ayj 1aaausym jey) Aojod saysiqelsy

a|qeoyddy

9i-89
uonnjosay

gMS

uiseqg
Aeg oosiouel4
ueg auyl

10} ug|d {0NU0D)
Aienp 181
‘Orgel ‘oviEL
'000€ L suondeg
'L UOISIAIQ ‘epold
18)e pp BILIOJED
1oy 1ee M
aufiojoy 1apod
20y uoNnoag 1Y
[cluos uonnjiod
lajepp [eiopad

SOAllBLLIB)Y PUE SANS

S)Jeway

uonduasag

sjuawasnnbay pieog Jajem
SHYHY 31e)s

sa)lg J2|eMPUNCID NOFYM - 84V SlaelL

£-9 ?1qel

adAj

uo LRI
10 ‘piepuels
juswasinbay

82IN0G




{6-000 91 28N7) HOQ 60X0B6086/045-AAY

-
h
(3]
@w
ao
v-€ pue g-g se|qe |
W payijuap! sjueinjod dixo} paioalas Joj saaoalqo
ay1 10 asn [e1aauaq Aue J09ye Jey] sjunowe S| saanselap ANent)
Ul SJUBNISUOD [BIWSYI JO SUCHBIUSIUCD 1arem Buimesosl pue saanosslqo Ayjenb J1eM £ Jeideyn
UIBJUOD JOU [|BYS SIIIBM B0BUNSG  BOBUNS iayem Buiniaoal Buipnpoui ‘syuswaiinbal ‘ueld |onu0D ANeny
ay; o} pebieyosip st juenjys alaym ajqediddy aoepns 0} sbreyssip saysqelsy ajqesiddy i2)ep uiseg Aeg 4 S
1enqey ajpjim pue 1ejigey Jajemisaly
wiem ‘Bulumeds ysiy ‘uoijealsal |oeuoI-uou
pue 121U02 ‘uonebIABu apniow siatem Suinaos) sas)
WeaSUMOP PUR Y3317 uoluf JO $ash [e11)ausg jeioyauag ‘g seydeyn | pieog |onuoD
QY ‘6o £y It pabieyosip s1 jUanye psless] yaiym O] sisjem sJejem ‘ueld (onuon Aneng | AnenDd 1s1ep
o ‘e | ‘68 ‘80 22BINS JO SaSN [BI2jauaq sulysp o] 8|qeoyddy 20B1INS JO SAsN [BIDBUSY SaYsI|geIsa aiqeonddy | islep wiseg Aeg 4 S [euoibay
{/6 v9299 pue (100-€6-H-DES/ ¥d3)
‘96 FOZ09 ‘¥6 POZEY UONDBS HOD g2 1-9 8(ge weiboxd Z66) AON 'aoueping
a0 'so [ eF ‘Ip ssuvJsajel os[e) ays ay) Joj weibo:d Buuonuow Bunoyuow Jarempunclb e jo wswdojpasp prepuels | yoe) yriq ‘Buuojuop 21SE M PIOS
‘vo'en | ‘68 ‘R0 snsuayaidwod e Jo Juawdojeasp ay) 0] sanddy 8y} 10} sjuswalinbal yuo} sj9g | SOUBLLIONSd IBIEMPUNOID) WHOY | 029140 SN
a|qIsea) uae ay) 0} 1eydeyoaqns Siy)
j0 sucisinoid sjgeandde wewadwi jleys
2seajal Jo aoe|d ay) |B SSISEM UONS UIBILUOD
0] papuaiul SUOIDE jelpaway Z Uy O
Buipioooe pafileyosip ale aseajal jo adeld
S1BIPALUWI Y] WO PAAOLLI) S|ELBJELW
pajeuiweluco Jo ‘sjuein|iod ‘sajsem Jey)
SaSEa|8) |[EUCIUSIUIUN 10 PAZIIOYINEUN sannbey Juswuonaua sy} 0} sjuein|od
0} s|geoidde st juswannbai syj 1y uonejaidiaiu 10 8)SEM |0 SBSE|a) pazuoyineun (voset ‘2921
$.900MY 8UI YIm INdUOD JOU S80p 83104 10 [eucHuaIun wol) Buiynsal seouesinu ‘£92€1 '09ZEL
Iy U] “INOOO0 |[IM UOIBIPILUSI SAIOE BJOUM 10 uoynjjod Jo SUORIpUoOd 8jBqe IO ‘IPLEL - OFLEL
says Je sjeob 10 sjeAd| dnueajo [euly o1 paiejal jou | dn veald oy sauabe oignd jo uondanp ay) uonaes M)
Qg ‘'So) £V I aie Jey) suonoe Mjioeads Jayio pue suawsannbal 1® 10 Aq usye} suoijoe 10) Jaydeyoqns siy) ajeudorddy
‘o ‘en | ‘6€ ‘80 Buuojuow o) ajeudoidde pue jueasjay 10 suoisiacid woyy uoldwaxa saysijgeisy | pue Jueaaay (p) 06002 HOT 22 9L
saAljeuss}|y pue sa|lg sileway uolduasag 8dA) uousIYD aaInog

{panunuo9)
juawasinbay pieog J91epM
SHYHY 91815

SS)S 19jempunosy NOGVM - 94V SlaeL

€-9 8lqel

10 ‘piepuels§
wawannbay




35

869

{01-00a 9128N1) 20 600086086/04S-Q0H

‘spue| ejeand

weiboid nulag

U0 SpUepem JO UCIIESID PUE SPUE|}am |epll-ucu papeibap apIMUsIIEN
puUE palsj|e JO UCIBICISa] Ylim PaleIoosSe SAJBS paluf) sigeuibug
sjuawalinbal 2U) JO s18)Em Ul S3IIANOE 10} sluswalinbal saysqels3 aiqeanddy | 2z ydeibeiey jo sd109) Awry
asay) 0} asu aalb Juswdinba jeipawial -uonuaaald uoisols ioj paiinbai saijAlOe - g uedqng
JO UOIIE(|BISUI PUR UOIJINIISUOD 0) paje|al uoIjezZIigeS YUEQ JOj HUISY SPIMUOIIEN SaUSHEIST siqeoyddy | €} ydeibeiey | ‘v xddy'0€€ ved
Sal)IAOR alig sHYHY iou ale sjuawaiinbal S N oy} Jo siayem ay} Bundaye sainonis axeul H40 €€ 9L 'vOr
g9 ‘go | ev ity | voneoynou syl sjgendde ase sydeibesed | pue |jepno Buipnjou ‘seul Anjun jo Buippeq 1o jyoeq o) 108G 19V 191B M,
vo ‘en | '6€ ‘B0 asay} Jo suotuod aanuelsqns ay| | (eusiew jo sabieyasip 10} puua4 spimuolen saysi|qelss a|qeonddy | gt ydeibeied ues|") jeiapa
piigyoelg pa10joo
-1} ‘JeeH wsyuoN ‘eyuysg peaylabbon {10y Ayear)
g9 ‘gifeg3 UBPICD) YIND) BILLCHED ‘YMmeH pag Aojeibiy)
‘sovo | erLy s1adoo) ‘MmO Bumoung ‘ayry pasep|inoys ‘g M 8yl Ul spaq aAneu Jo saidads je
‘e ‘29 | '6£'80 -§or|g SpN{ouUl g4V SIABI] e sa1padg | 1sowle Jo ges pue ‘uoissassod ‘Bunje) |npmeun spuquyold a|qeoiddy E0L SN 91 9L
SO10UADE
‘puod pue a1 uoiun oje)s o|igeodde pue ‘Jouaj ayj jo jdaq ‘aoueg (10w uonELIPI0OD
' poedun Aew yoiym 16 Jeau 1o |B pajess) ajpPIM PuUe ysiq4 SN ay pue Acusbe pea) usamiaq Y|P PUB YSI])
gn ‘s | €F ‘LY aie yey) se)s je sebieyosip Juanpye pue uoneuipioed Bunbai Aq saipoq Jajem J3aylo 10 ‘WesNS
0 'eny | ‘62 '80 SUOIOB UOeIpaWal BAllSE 0] a|qedl|ddy ‘saye| Ul ayppm 1o ysyy Bunoaye suoljoe ays sajenbay a|qeonddy 299 2SN 91 |l
dwiyg ajodpe] 1004 [Bulap, ‘Alj|asuteq a|qedddy {ejagsl
epjio4 09s10UBI4 UES ‘@jun] puod
LIBISSMULION 'SP|a1Jp|og) BSOS BIUOD
'dwnyg Luie4 100d [euisp ‘pligyoeig
P240100-11} ‘X04 pay ‘I8lueH WayUoN
‘ajuyg peawsbbo ‘a)be3 uapjon NG
BiLIG)I|e) ‘YMEH s1adoo)) ‘imO Buimoung
‘1eppo( axe sbbog ‘auy pasapinoys -
-jo'|g 8Y) apnoUl g4y SIael] e satadg
ayis oy} Je sjewiue pue sjue|d pausjeaiy) (1oy samadg
99 10 passBuepua 108101d pue Jo asuasaid ay) *Jousu) jo idaq auy ypm uoieynNsuod sapnjauj puadap palsabuepuz)
‘s 'vo | ‘BF ‘Ib Amuapi 0} SE JguUBW B Yyans ul pawiopead sai0ads pasabuepus yoiym uodn siepqey (81U
‘e '29 | ‘6E ‘80 24 JSNW SBYIS [RIPSLWAL 1B SBIJIANDY pue saisads palafiuepua anlasuod 0} uoioe sainbay ajqeoddy (o}LES1 JSN 91 211
s)Jeway uo|diosagg adA] uoLaIuy 221n0g

SaANEUIR)Y pue sa)s

suonenboy pale|ey PUe 8pad S 8yl Japun sjuawalinbay

SHVYV [B19pag
8115 Jajempunold NOEYM - 84V SiaeiL
¥-9 21qel

1o ‘plepurls
sjuawannbay




96

869

{11-000 91 2aN1) HOQ 600086086/045-00Y

eld juawiean g Ul SUCIHpUOoD

1osdn Joj Joraweled saysiqeise pue saulyag a|qeaddy Wiy 221
ssedAq jue|d jJuawieals) uo
[empasoid ase sjuswannbal uonalsas pur suonepwl ‘suomqiyoid seysiqeisy | ajqediddy {w)iy 2zl
Bupodal ‘'syyHY 818 g21L ved TUSLWUOIIALS
j0 suoipad aanue)sqns AjuQ SpiBpuelS ay; Jo Yyeay Jabuepua Aew yoiym aouedwoouou
ableyosip sAnuelSqns saysigelse Aue Joj sjuawaiinbas jeuonewlojul SaysijqeIs3 2(|qeoi|ddy {(9)(N1v 221
/80-F6 l1apig uoibay Leg oosiouely “g)nsal Dullojuout Jo LUoNepoosa) {(Fre(e)(r)
ueg ‘preog [onuo) Apeny Jsjep pue Buuonuow oy sjuswslinbal seysqeis3 ajqeonddy Ny zeL
[euoiBay eiulojeD BILOHED JO BlEIS “uswdinba /swalsAs [04JU0D pUR JuaLljeas
ay} u wesboid §30dN sy} uaws|dun J0 eouBuaUIRW pue uonelado jadoid sainbay |  8jqeayddy (8} 221 | (S3adN) waIsAs
0] pazuoyine st gOOMUS 2yl ued Alenb Jajem uol UL
Bunojuow e jo wawdojeasp ayl Buunp aoeuns uo spedw asiaape Buisned Jo poouax sbieyssigg
paijdde aq o} siuswannbai BuuojuoLl a|qeuoseal e eaey ey} sabieyossip weasaid 1o juejnjod
puE SUOHENLI| JUBN|YS O} 21|81 SUOIDBS | SZIWIUIW O) UdXe} 8q sdals s|qeuoseal (e sasinbey | s|qeoddy (P)I¥ 22! |euonenN ayl
sweifoid nwiagd
asay| yeaun uown 0 sabieyosip ‘gplepue]s Ajljenb 1ajem aoeuns o UoNB|OIA palsisiuiwpy
90 ‘55 cy pue waisAs 1ejemuiols ayj o] ableyosip © 0] 9INQUIUCD 10U Op $S8IJAIIDE [BIPSWS) WO vd3 - 22l ved
YO ED | ‘1Y ‘B8 ‘80 aq (W 212U} a18ym Sa)is |8 18 2|qedjddy sabieyosip Jajem WIOS ainsuad o] sjuswalinbay ajqeoddy 9z 22l Y49 OF 8L
sa10ads Yons jO 1BjIgeY [BXUD Bl AJIpoL Aj9SIaApe
10 Aonsap o) Ajgy) )1 10 'foy sanadg pasebuepul
ay) Japun paynuapi se ‘uoneubisap yons
10j pasodoid seinads Jo 'sevads passbuepus so {dMN)
pausiealy) B JO 83us}SIXa panunuoed ay aziptedoal SUOIPUOY)
0} A1 1 JMN Aue Japun pazuoyine si AlAloe ON ajqeoddy | 11 ydeibeiey Hussd
8oUBQINISIP 105 SZIWIUIW O} apIMUONEN
uSye) g SaINSESLW 18410 10 Sjew uo paoe|d aq Isnw siaauibug
spuepam u Bunjiom juswdinba Asesy sannbay a|qesddy g ydeibeied jo sdiony Auny
Apog Jajem sy 0) snouabipu 7 ang
aji| onenbe Jo sarsads asoy} JO JUSLLSACLW B} ‘v xddy ‘oge ped
SHYHY 10U aje sjuawannbal uoheaniou drusip Arenuelsgns Aew Apanoe ou jey) salinbay a|qeo ddy ¢ ydeibeied | U490 €€ eif) ‘vOP
g0 ‘5o et 'Ly ay| ajqeoddde a1e sydeibeled Fiajes onqnd 2.nsua 0] S9UBUSILIBW DUIPAIOUI uoieg
R ) ‘6€ '80 asey) Jo suoiyod SARUEISANS BY| | ‘POUIBUIBL &Q PSZIIOYINE || JO sainjonys sainbay a|qeoddy Z ydeibered | 1oV 1a1epp URD
SaAIlRUIR)|Y pue SalS s)yleway uonduasaq adAL uouan 23In0g

{panunuo3}

suone|nbay pajejay pue apod SN 243 J9pun sjuawannbsy

SHvHV |esopad

SA)S J3jempunoly NOAVM - gdV SIAelL

-9 9lqel

10 ‘piepuels
awannbay




97

869

{25-000 3128NT) 200 600086086/045-0AY

'A80-b6 JoquunN . apuony}
lapi0) ‘uoibey Aeg 4G ‘piecg | 1daoxs ‘sjUBULIBIUCS pauap! i0) STOW Jo @oueiidwod Bunaiyoe
jonuon ANenp Jajep ieucibay 10} a|qepeAR SuBaw JAYle 10 ‘anbiuyoe) Juswieel; ‘ABojouyos) ajeudoiddy
eluloje)) 10 sjuawalinbal 1saq ay} sannbay sueuiweluod 2webioul Joj SO SaYsiiqeIss | pue Jueasjay 29 1L
aanuelsqns ay) Aq pessaippe SjUBLIWEI0D STOW J0 @duenduiod Buinayoe
10U IR YoIym Sjusnsuod 10} ajge[ieae sueaw JauLo 1o ‘enbiuyoe) uswieas ‘ABojouyas) ajeudoiddy (splepue)g
UENS2 10} SPIEPUEIS 1$8q ay) saunbay sueuielnod swebio 10) STON SaUSIQeIST | PUR JUBAdjaY 19 L1 1e)epp Bunjuug
Juatujeal) an|ys saysi|qels3 ‘saueyjawcjeyu) ajendoiddy Aewld [euoneN)
IN220 (|IM Jakem Bunjuup jo 10} {S1OW) S|eA8] WEBLIWEBUCD WNWIXEW [BI9P3) S8YsIqelsT | pue Jueasjay ZL ¥l | 0DE 098 DOSN OF
§901N08 [Bruajod 0} Jajempunolb ‘SWa)sAs 1ajem AJunwiwiod-ucu
9o ‘so | v Iy pajesal} jo abreydsip alaym Ul $3jBIJIU PUE SWIS)SAS Jalem AJIUNWWod Ul Juasie 10} {STONW) arendoiddy I¥1 ved
‘voy ‘g0 | ‘sE ‘g0 | saus o} ajeudosdde pue jueaatay $|2A8| JUBUILLBIUOO WRWIXBW S|qemole jeiapa) oY) saysiqeisy | pue jueas|ay Ll LYl "4 O o)
Buuojuow
snonunuos ‘ejeudordde uaym ‘Buipnjour Ajianoe palojuow ay)
J0 aalelUesaidal a1e Yoym BIER PIAIA 0} Juaiyns Asuenbal) pue
‘sjeassjun ‘adA) Buipnppu Buuopuow Joy sjuawsannbas seysqelss sigeoddy | (9)sr 221
spoylauwil 10 uawdinba Bulojuotl JO UCIE|[EISUl
pue ‘asueuajuewl ‘asn Jadoid 1oy sjuawsninbad saysijqelss a|qeanddy | (elgy 22l
-13)em exelll s Jebieydsip syl w sjuelnjod 10) Supad saysigelss siqeanddy | (Bisy 2el
SSEW JO suua) w passaldxe
sjueln|jod 10} suoidaoxe pue sjualannbai says|qelsy s|qeddy (st 221
ab1eydsIip SNONUIUGI-UOU 10§ BLISILD JHIf PUE JBLLIO) SaysI|qe|s] siqeanddy | (3)Sv 221
suoigiyo:d
pue spiepuels uoneywi| jJuanjye Bunoda: o) Yewio) saysIqelss siqeaddy | (plsy €21
S|ejawl |0 S|aAa)
wanjs Buuenuow 1oy saibojopoyistu pue senbiuyoay saysiqels3 s|qeonddy | (o) 221
J0)ilow 0} sjuawainbal pue suoepw| Jwiad
yum saueidwios ainsse o) siuawannbal Buuoyuow saysiqels3 ajqeolddy vt 221
sasuesqns snopiezey se sjuenjjod 21xXo) uleyad saNjijuap| siqeoyddy | Byt 221
9D 5D | Evip sprepue;s Ajjenb Jajem 6lels pue {penunuog) zz1
'vo 'eo | ‘6€ ‘80 (panunuos) [e1apa} 8ABIYOR JSNWI J3jem 3oeuNs 0} sabieyasip Jey) seanbay slqeanddy | (PP 22l | Hed U4 or 2L
SaAIleUlS)|Y PUE SalS s)yleway uondiuiasag adA) uouUD 82Inosg

(panunuoa)

suojje|nBay pajejay pue apo) SN Ayl Jepun sjuswalinbay

SHYHY |e1opad
S91IS 491EMPUNOID NOAYM - B4V SIARIL
-9 2I1GeL

10 ‘piepuegls
wawasnbay




(g1-000 9128N1} 204 660086086/045-00N

38

869

fenuajod asn uewny

UG S)09Y0 9SISAPE AU) sZILIUIL Jey) SpoYIswW
abieyosip jeusiew abpalp 1o 1) Jo asn sainbay a|qeonddy 9/ 0ce
s[euajew ()i 1o abpaip jo abieydsip

a1} Aq pasnea sjeunue pue sjueyd jo suonendod
U S108)J@ SSIGAPE JO uoHeZIWIULIW Sainbay a|qeoddy S/ 0E2
SobieyosIp |ij pue abpalp Jo

$]08)}0 9SIDAPE S4) SZILIUIW o} ‘a)1s Jejnaiped auyy

o) paydepe ‘ABojoulaa) s|ge(iBAE JO 8SN Sadinbay g|qeoddy ¥/ OE2
Spoylawl Juawasingsip aipoeds jo asn Aq siaaya
ableyosip Buiziwiuw Jo} sjuswannbal saysqels3 a|qeoddy £/ 082

juawaseid pue Buiwn ‘sease juaurejuoo
paul ‘sdeo ‘seaas| Jo asn ybnoayy ‘abieyasip
Jaye [euayew |1y 10 pabpaup Jo s108)8 ay) jo [oNuUoD

ay} 1o} spoylew pue suawannbal saysiqelsy ajqeoyddy 2l 0EZ
pablieyosip (euajeL |jij 10 pabpaip sy} jo juawesl) {leuaiew
SHyHY 10U a1e pue [einpasod | pue [esodsip ay) o sjuswainbay/suoEIWI SBe|d a|qeonddy 12 0€2 M4 Jo pabpauQ
a1e sjuswannbas Buniuiay sabIBYIsIp Yans uc suohejiuwl| j0 |esodsig
95 ‘'go pajeso| aie sjood [ewaa pue saysqelsy puwiad e INOYum SPUE|Iam 10 S1a)jem - Joy 181 pp UBS|D)
‘¥ ‘€0 | £F '6E ‘80 Spuejlam alaym saus 0] a|qediddy ojui [euajew (i1} to pebpailp jo abreyssip siqyolid a|qexddy 0l 082 0£2 Ued H4D O
S2AlJRUIA)|Y puUe SaNS SHIEWaY uoyduasaq adA) UoLIdILD asnog

10 ‘plepuels
wawaldinbay
(panuijuod)
suonenBay paje|ay pue apo) SN ay) 19pun sjuawaiinbay
SHYHY |elapad
SIS 181EMPUNOIY NOFVM - G4V SlARIL
V-9 21qel




(9-000 g128M1) DO 600086086/045-0QY

lop}
o
N
(Sa]
a
8BS ay) Jo slajem oy}
‘sigjem 9jels 0} Aemyied e eaey sasue)sgns oul ssed uea s1 alauym sade|d oL S9oUBISqNS pue
alaym $aJI$ JO SUCIDE uoNeIPawWal e o} aigealddy | sjeusiew payizads jo wawade|d Jo isodap sugiyoid a|gqeaddy 0595
. pajoajoid Ajny,
se palquapl ysij jo uoissassod 1o Bunje; sugiyoiy a|qeonddy 5155
. paaloid Ajny, se paijjuspl
sueiqydwe /sandal jo uoissessod Jo Buiye] spqiyold a|qeaddy 0505
. palaajoud Any, se
paljjuapl S|eweL jo ucissassod Jo Buye siqiyoid a|qeoyddy 004t
‘Joy jeal) png AojelBiy 10 1oy seradg spliq
pasabuepuq] |e1spe4 sy uey) uabuys eiow aie awef-uou AojeiBuu pajaajod jo Buje) siqyold a|qeoi ddy glse
sme| esay} ley uope oy} o) ojqeaddy  jsixe uoisiaold |, paloatord K| Ny, se paiuapl spiiq jo bunie) spqiyoid a|qesi|ddy LLSE
Aoniels ajqeddde ay) Aq paynuap sjIpIsm JaYl0 10 uosicd 1o “anm aul| Jas ‘del] ‘ebed
‘s[ewiue 'spiiq aiaym Sajs ucleipawal (e e sjged|ddy ‘punod Jau ypm siewnue 1o spaiq jo Bunye) suqyory s|qesl|ddy S00€
salpads B JO uonouxa areudosddy
8y} ui }nsal pinom joaloid aiaym suonde aaleUIa)E pue
sigeuoseal ydope 0} saivuabe ajels sannbay ueAatey 2602
*SINJ00 UOIBIPSUWIS] BAIJOE 3Jaym SaJIs ||B Je palapIsuod punoy st jepqey 0 | seudorddy
G [ Inaoo Aew saloads pausjealyy o passbuepus sainads palabuepus 10 pausieaiy) o} Joedun s1aym pue
0} Joedwl 819yMm SIS 1B SUOIJOR SAIlBLIA) R JO suoloe aaleLIale asn o) seusabe ajels salinbay jueas|ay 1602
uoneiapisuod ‘ayeudoidde j ‘pue uoleulp/00d Salinbay sainads pauajesly) 10 polebuepua ajeudoiddy
pajeD0| 3le sainads pausiealy) Jo paiabuepusa aleym pazipiedoal jou |im suokoe PazZuUoyine aInsus o) pue
sa)is j[e 1e sainuabe [eiaps; o) ajendordde pue Jueasiey )94 YlIIM JJnsu0d o} sapuabe pes)| ajels sannbay ueAs|ay 0602
oedwi jenusiod jo UOIIBIBDISUCD
pue ays ay) Je sjue|d pausjeaiyypasabuepus sjued aaljeu parefiuepus apo)
an Jo soussald suiulsyap o} uoljoe o} Joud shamns 10 paugieay) jo sjes 10 Bune ‘podwi syj spqiyold a|qesijddy 0802 awer)
‘GH) ‘o BV LY ays sainbay }sixs sjue|d saaneu pasabuepua sjued aaneu patabuepus 10 pue ysi4
‘0 ‘29 ‘6€ '80 10 BJBI 219UM SOJIS UolEIpaWal BANjoe o) saliddy | ales Jo Jo Bunjel so ‘uodun ‘ucissassod ay) siqiyord s|qesddy 8061 BILIOHRD
S3AJIBUIBYY PUE S8)IS s)Jeway uopdiiasaq adA]l  uousjud 32IN0g

sawannbay awen pue ysi4

SdHVHY 81e1§

SalS 191eMpuUNoIn NOAYM - B4V SiaelL

§-9 ®|qel

1o ‘piepueis
‘uswannbay




869 100

(£-000 91 zaN} SO0 600086086/045-00H

“alel 10 ‘paulaljesiy)
dwuyg ajodpe] |00d [BUIBA ‘Aljlesweq [lep0 ‘pasabuepus se sjue|d eiulopRD SANBY IO
09SIOURIH UES ‘SN | PUCH WAISSMULON 'SpIayplog) BlS0) | saljauea pue ‘saisadsqns ‘saicads saysigels3 | aiqedddy | G 049
enuon ‘dwuyg Aneq jood [Bwsp ‘pAUgHOR|Ig Paloj0d-1] 'X04 alel io ‘pauajeauy)
pey ‘1swiel wayuoN ‘exuys peayiabbo 's|be3 usplon ‘(Ino ‘paisbuepus se sjueld elioye sAley jo
BlILIOJED “YMEH Siedoo) |mQO Bumonng Yappog axe sbbog | sanauea pue ‘seisedsqns ‘satoeds saysiigeisy | s|qeanddy | z 09
‘ajy petapInoyS-yJIeg 2Ui apnjoul SUCIDas asalyl Aq palaaod | sadinosas ajpim pue ysi eziundoe o buuue(d
2B Y2iym g4V Siael] Je puno) senedg  sjuawnoop Buiuue)d ajipim pue ysy 1oj jJuswannbai seysiiqeis3 | ejgeonddy or9
VIOHID YUa JUSISISUOD pUB 9|qISEs) JuaXa ay) 0} palapIsuod aw AuE Je sjgwwew
aq |'w Opg UoNaag ays ay) Je sje|d pauslealyypasebuepus Buueaq inj urepas jo Buiyey ayl shiqiyold | sjqeajddy o9t
10 aouasald auutalap o} uonoe o) Joud shanns als salnbay sueiqiydwe pue sspydal
[*12} SIN200 UONBIPaWAI SAIIDE B18YyM SOYS (| Je pelepIsuod anneu jo Bunyey 10 uoissassod ayy sigiyold | eigqeonddy | 0L op
‘GO ‘O b Ly aq M 'Isixa siued Jo sueigqiydwe 1o sajdas ‘ysy ‘spewiwew sueiqiydwe pue sspdal
‘€0 ‘7O ‘68 'ad paluUap! 3iaym SBANRUIYE UOHIE pUE a)s e o] 8|qediddy anieu Jo uoissassod o Bunje) sy spgiyoud | sigeanddy | 00 0F | HOD v BNL
s)Jeway uonduoseg adAp  uouallI) aoinog

SAAlIBLIBYY pue S3S

(panuijuoa)
uawasnbay swen pue ysig
SHVHV ajels
$3)IS Jolempunoiy NOEVM - B4V SIABLL
§-9 Qe

10 ‘plepuels
uswalnbey




ROD-5FQ/980980002 DOC (1NB214 DOC)

869 101
TABLE 6-6
- NPDES Effluent Limitations for Treated Groundwater
Instantaneous Maximum 30-Day Median
Constituent (1g/L) {ng/l}
Halogenated Volatile Organics?
Bromedichioromethane 100 Q% 05
Carbon Tetrachionde 0 st 0.5
Chlorobenzene 70 Qb 05
Chloroform 100.0° 05
Chloromethane 05
Dibromochloromethane 100 Qb 05
1,4-Dichlorobenzene 50P 05
1,2-Dichleroethane 0.50 0.5
1,1-Dichioroethylene 6.0b 0.5
cis-1,2-Dichloroethylene 6.0° 05
trans-1,2-Dichloroethylene 10 ob 05
1,2-Dichloropropane 5 Qb 05
Ethylene Dibromide 0 05t 0.5
Tetrachloroethylene (PCE) 5.00 0.5
Trichleroethylene (TCE) 500 0.5
Vinyl Chionde 0.50 05
Total Halogenated Volatile Crganics 10
Non-Halogenated Volatile Organics
Benzene 1.0b 05
Ethylbenzene 29.0¢ 05
Toluene 42 Q° 05
Xylenes 17.0¢° 05
TPH - Gasoline 50 o9 50 pd
Semi-Volatile Organics®f
Aldrin 14x10% 14x104
Alpha-BHC 0013 0013
Beta-BHC 0 046 0 046
Gamma-BHC (Lindane) 0.063 0063
Chilordane 5.9 x 10 59 x 10
4,4'D0T 60x 10 60x10%
4,4DDD 84x 10 84x10*
Dieldrmn 14x10% 14x10%
2,3,7,8-TCDD (Dioxins) 14x108 1.4 x 108
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TABLE 6-6
NPDES Effluent Limitations for Treated Groundwater
Instantanecus Maximum 30-Day Median

Constituent {ug/L) {no/L)
Endosultan 20 20
Heptachlor epoxide 11 x10% 1.1 x 104
PCBs (Arochlors) 45x10°5 45x108
Total Poiynuclear Aromatics (PAHS) 0.031 0031
TPH - Diesel 100.0°¢ 50.04
Inorganics9:h
Arsenic' 100 100
Cadmium 11 11
Chromium V¢ 110 110
Total Chrermium 11.0 110
Copper 12.0 12.0
Lead 3z 3.2
Mercuryk 0012 0012
Nickel 1600 160 0
Selenium 5.0 50
Silver 4.1 4.1
Zinc 110.0 1100

a2 30-day Median Limits for Volatle Organics are based on Best Available Technology.
b California Primary MCL

% Taste & odor threshold in water - USEPA

Practical Quantitation Limit

¢ Both instantaneous maximum and menthly median hmitations are based on USEPA Freshwater Ambient Water
Qualty Cntena

For certain semi-volatile parameters, the PQL exceeds the effluent imitation. In these cases, the discharger
may use the PQL, as identified in the 1936 RD/RA Analytical Quality Assurance Project Plan (QAPP) to comply
with its effluent imnts. As laboratory technology improves, and as QAPPs are updated, it may be necessary to
comply with more stnngent PQLs in the future.

9 With the exception of arsenic, both instantaneous maximum and monthly median kmitations are based on
USEQP Freshwater National Ambient Water Qualty Critena for Protection of Aquatic Life, expressed as total
recoverable metal

Limits for Cadmium, Copper, Lead, Nickel, Stlver, and Zinc are based on an annual hardness of 100 mg/L of
CaCO,

Arsenic imits are based on Best Available Technology
I Compiiance with the Chromium Vi hmitation may be met as Total Chromium

Compliance 15 achieved by meeting the Reporting Limit using EPA Method 7470/7471 The effluent shall not
cantain more than 1 gram/day of mercury.
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TABLE 6-7
Discharge Limitations

1 The discharge of waste shall net cause the following conditions to exist in the waters of the State at any place:
a) floating, suspended, or deposited macrascopic particulate matter or foam,
b) bottom deposits or aquatic growths,
¢) alteration of temperature, turbidity, or apparent color beyond present natural background levels,
d) wisible, floating, suspended, or deposited o1l or other products of petroleum ongin;

e) toxic or deleternous substances to be present in concentrations or quantiies which will cause deleterious
eftects on aquatic biota, wildiife, or waterfowl, or which render any of these unfit for human consumption
either at levels created in the receiving waters or as a result of biologicatl concentration,

2 The discharge of waste shall not cause excursions of the following imits In waters of the State in any place
within one foot of the water surface.

a) Dissolved oxygen,

For all idal waters, upstream of Carquinez Bndge, 7 0 mg/L mimmum, downstream of Carquinez Bridge,
5 0 mg/L minimum

For nontidal waters, waters designated as cold waler habitat, 7 0 mg/L minnum; waters designated as
warm water habitat, 5 0 mg/L minimum.

The median dissclved oxygen concentration for any three consecutive months shall not be less than 80% of
the dissolved oxygen content at saturation

b) pH The pH shall not be depressed below 6 5 nor raised above 8.5, nor be caused to vary from normal
ambient pH levels by more than 0 5 units

3 The discharge shall not cause a violation of any applicable water qualty standard for receving waters adopted
by the Board or the State Water Resources Control Board as required by the Federal Clean Water Act and
regulations adopted thereunder

Note This table establishes narrative and numenc discharge hmitation standards for treated groundwater
discharged to waters of the State These discharge standards are derived from Calitornia Regional Water Quality
Control Board, San Francisco Bay Region, Order No 94-087
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TABLE 6-8
Effiuent Treatment Levels for Beneficial Reuse
Discharges to Land for Irngation Purposes

Walter reclaimed for beneficial use shall meet the following hmits

Constituent Instantaneous Maximum Limit (pg/L)

Volatile Organic Compounds

Vinyl Chlornde 0.5
Benzene 0.5
Dichloroethane 05
All Others, Per Constituent 50

Semi-Volatile Organic Compounds
Per Constituent 50

The following imitations shall apply

1.  Water reclamation activiies shall be hmited to irngation.

2  No reclaimed water shall be allowed to escape from the authonzed use area by arrborne, nor by surface
flow except In minor amounts associated with good irngation prachce, nor from conveyance facilibes

3 Reclamation involving irngation shall not occur when the ground 1s saturated.

4 The use of reclaimed water shall not impair the quality of waters of the State, nor shalt it create a nwisance
as defined by Section 13050(m) of the Califormia Water Code

5 Adequate measures shall be taken to minimize public contact with reclaimed water and to prevent the
breeding of flies, mosquitoes, and other vectors of public health significance dunng the process of reuse

6 Appropnate pubhic warnings must be posted to advise the public that the water 15 not suitable for dnnking.
Signs must be posted in the area, and all reclaimed water valves and outlets labeled, as appropnate

7  There shall be no cross-connection between the potable water supply and piping containing treated
groundwater intended for reuse

Note This table establishes narrative and numenc discharge imitation standards for treated groundwater
discharged to land These discharge standards are denved from California Regional Water Quahty Control
Board, San Francisco Bay Region, Order No. 94-087
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PART I| DECISION SUMMARY
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PARTIII

Responsiveness Summary

The Aur Force has promoted public input through the WABOU Groundwater Proposed Plan
and 8 April through 8 May 1998 public comment period. Thus Proposed Plan was 1ssued to
the public just prior to the start of the public comment period. To encourage public
comment, the Air Force listed the phone numbers and E-mail addresses of Air Force and
DTSC representatives in the Proposed Plan, distributed copies of the Proposed Plan to local
libraries, and held a public meeting on 23 April 1998 at the Fairfield /Smsun Community
Center.

Several community members attended the public meeting, and oral comments were
received from one person: John Rundlett. No other comments were submitted to either the
Aur Force or DTSC during the public comment period. A written transcript of the public
meeting contains the oral comments and 1s available for public review at the Travis AFB
Information Repository, located at the Vacaville Public Library. The oral comments
concerning the cleanup of contaminated groundwater in the WABOU at Travis AFB are
presented below and have been paraphrased for greater clarity. The selection of ground-
water remedial actions in the WABQOU is based on the documents in the Admunistrative
Record and comments received from the public

Public Comment 1: There was concern that there may be alternative technologies avail-
able that could be used to clean up the contaminated groundwater in the WABOU in a
more efficient or cost-effective manner.

Air Force Response. The Air Force 1s looking closely at the use of naturally occurring
processes to clean up contaminated groundwater. Known as Monitored Natural
Attenuation, this iInnovative technology relies on subsurface microorganisms that use the
groundwater contaminants as a source of energy. They break the contaminant molecules
down into harmless by-products.

Unfortunately, this technology has not been proven to be effective against all types of
groundwater contaminants. In the WABOU the only groundwater contaminants against
which Monitored Natural Attenuation may be effective are found at Building 755. Thus
technology is not applicable to the groundwater contaminants at the other three sites, so the
more established pump-and-treat technology is proposed for those sites. Also, the micro-
organisms have not been shown to be active and capable of preventing the future expansion
of the solvent plume at Building 755. As a result, the proposed mterim groundwater
remedial alternative for thus site includes the collection of groundwater data to demonstrate
the effectiveness of thus technology under the site-specific conditions at Building 755. These
data will be used to select the final groundwater remedies for all of the contaminated
groundwater sites on Travis AFB.

Other innovative technologies were ruled out in the WABOU Feasibility Study, because
they were evaluated to be not effective under the site-specific conditions at Travis AFB.
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Public Comment 2: There was concern that the extraction and treatment of the contam-
inated groundwater would result in the accumulation of large drums of concentrated
contaminants that the Air Force would have to transport to an offbase dumpsite.

Aur Force Response: The contaminants that are accumulated through the extraction and
treatment of contaminated groundwater will not be stored in drums at Travis AFB. For
example, one treatment method is to run the contaminated groundwater though an
activated carbon camster to remove the contaminants from the groundwater. The contami-
nant molecules attach themselves to the carbon material, allowing the cleaned water to flow
out of the canister. Afterward, the caruster is sent to an appropnate offsite facility where the
contaminant molecules are stripped from the carbon and destroyed, and the carbon canister
is prepared for reuse. So, with this method, the contaminants are not in a concentrated form
and are not stored onbase for a long period of time. Another treatment option is to use an
oxidation system to physically destroy the contaminants in the groundwater. Ail of the
treatment options that were evaluated for use in the WABOU will result in the safe removal
of the contamunants Drums will not be used to collect concentrated contaminants.

Public Comment 3: Will the contaminated groundwater have a negative impact on the
repair of the ranways at Travis AFB?

Air Force Response: The groundwater sites in the WABOU are located far from the run-

ways, so the presence of thus groundwater contamination and its treatment will not impact
the repair of the runways.
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APPENDIX A

Site Summary Figures

The figures in this appendix summarize the site-specific information for each West/
Annexes/Basewide Operable Unit (WABOU) groundwater site. Each summary contains
background and contaminant information from the WABOU Remedial Investigation report,
a brief description and estimated costs of the remedial alternatives that were developed in
the WABOU Feasibility Study (FS), and a description of the selected interim groundwater
remedial action. It also includes a conceptual model of a cross section of the site and a
conceptual design of the selected alternative.

These figures were created to give the reader a snapshot of the characteristics of each site
and associated contamination that led to the selection of the remedial achions. For additional
information, Section 3.0 of this interim Record of Decision provides a more detailed descrip-
tion of the nature and extent of contamination and the calculated potential risks at each site.
Section 4.0 provides a more detailed descniption of the FS process and the detailed evalua-
tion of the remedial alternatives based on seven of the nine Comprehensive Environmental
Response Compensation and Liability Act (CERCLA) criteria. Tables 4-1 through 4-6
summarize the qualitative evaluation of the groundwater remedial alternatives against each
criterion. Table 4-7 provides the estimated cost of each remedial alternative at each site.
Section 5.0 provides a more detailed description of the selected remedial actions and the
rahionale for their selection.
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Building 755 (DP039)

Problem: Battery acid solutions and solvents were discharged from Building 755 into a sump and leach line resulting in
contamination of the subsurface soil and groundwater with VOCs. A groundwater TCE plume extends about 1,600 feet
downgradient of the site The undissolved TCE beneath the water table may represent a continuing source of groundwater

contamination.

Site Description: Battery and Electric Shop
Groundwater Flow Direction: southeast

Primary Groundwater Contaminants and Associated Human Health Risks

Depth to Groundwater: 23 feet bgs (July 1996)
Depth to Bedrock: about 49 feet bgs near Building 755

Maximum

Total Potential Maximum Primary Maximum
Contaminants Concentration Cancer Risk Hazard Index Contributors Concentration
1,1-DCE 7,800 pg/L Ix 102 438 TCE 210,000 pg/L
TCE 210,000 ug/L 10 1,1-DCE 7,800 g/l

na - not applicable because nsk 1s less than 108 or Hazard Index 18 less than 1

Selected Interim Remedial Action and Conceptual
Design Assumption

Alternative G3 and G5—Source Area Extraction/
Containment/Treatment/ Discharge

One 6-inch diameter dual phase extraction well (5 gpm)

Five 6-inch diameter PVC extraction wells (5 gpm each)

Four 4-inch diameter PVC monitoring well parirs

Six 4-inch diameter PVC shallow monitoring wells

One 4-inch diameter PVC deep monitoning well

Long-term monitoring of new wells plus 4 existing shallow welis

and 1 existing shallow piezometer

Six soll vapor plezometers

* Long-term annual monitoring of new piezometers

* Dual phase granular activated carbon treatment plant consisting
of two 50-gpm disposable liquid phase carbon adsorbers and two
500-cfm disposable vapor phase carbon canisters

* Approximately 2,200 linear feet of subsurface influent pipsiine,
1-inch diameter, Class 200 PVC

* Approximately 900 linear feet of subsurface effluent pipelne,
3-inch diameter, Class 200 PVC

* Discharge of treated groundwater to West Branch of Union Creek

RDD-5F0/A81270002 DCC (LNDFILL3 DOC)
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Landfill 3 (LF008)

Problem: Historically, pesticide containers were disposed of in trenches excavated at the site. As a result of this activity, elevated
concentrations of organochlorine pesticides are found in the soil and groundwater at the site.

Site Description: Landfill (inactive) Depth to Groundwater: 25 to 35 feet bgs {(July 1996)
Groundwater Flow Direction: southeast to northwest Depth to Bedrock: about 65 feet bgs

Primary Groundwater Contaminants and Associated Human Health Risks

Maximum Total Potential Maximum Primary Maximum
Contaminants Concentration Cancer Risk Hazard Index Contributors Concentration
aldnn G 11 uglL 2x 105 1 na na
heptachlor 0 084 ug/L
alpha-chlordane 027 ug/L
heptachlor epoxide 0 033 pgl.

na - not applicable because nsk 1s (ess than 10 5 or Hazard Index s less than 1

Selected Interim Remedial Action and Conceptual Feasibility Study Alternatives and Associated Costsa
Design Assumptions

Alternative G4—Extraction/Treatment/ Discharge ¢ Alternative G1-—No Action $0

» Four 6-inch-diameter PVC extraction wells (5 gpm each) * Alternative G2—Monitored Natural Attenuation: $565,400

* Three 4-inch-diameter PVC monitoring well pairs + Alternative G3—Containment/Treatment/ Discharge: $582,300
* Three 4-nch-diameter PVC shallow monitoring wells * Alternative G4—Extraction/Treatment/ Discharge: $819,800

* Long-term monitoning of new wells plus 4 existing shallow and

one existing deep well @Prasent Worth Costs based on 30 years and 5 percent discount rate

+ Liquid-phase granular activated carbon treatment at Building 755
¢ Approximately 2,800 hnear feet of subsurface effluent pipeline,
2-inch-diameter PVC (to Building 755 for treatment)
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Building 905 (SS041)/916 (SD043)

Building 905 Problem: Historical pesticides handling and equipment maintenance activities have resulted in contamination of the
surface soil and groundwater at the site. Elevated concentrations of organochlorine pesticides were found in the surface soil within
the fenced perimeter of the site and 1n the groundwater underlying the facihity.

Building 916 Problem: A former electrical power transformer containing a PCB 1somer leaked and contaminated the soil and
groundwater at the site The PCBs in the subsurface soif may represent a continuing source of groundwater contamination. In

addition, TCE was detected in the groundwater.

Site Description: Entomology Shop (Bldg. 905)/
Emergency Power Generation Facility (Bldg. 916)
Groundwater Flow Direction: south/southeast

Depth to Groundwater: 9 feet bgs (July 1996}
Depth to Bedrock: about 50 feet bgs

Primary Groundwater Contaminants and Associated Human Health Risks

Maximum Total Potential Maximum Primary Maximum
Building Contaminants Concentration Cancer Risk Hazard Index Contributors Concentration
Bldg 905 heptachlor epoxide 0 023 ng/t 2x 106 <1 na na
Bidg 916 PCB (Arochlor 1254) 22 pg/L 5x10°5 22 PCB-1254 22 pgiL

TCE 71 g/l

na - not applicable because nsk is less than 10 8 or Hazard Index 1s less than 1

Selected Interim Remedial Action and Conceptual
Design Assumption
Alternative G3—Containment/Treatment/Discharge

* One 6-iInch diameter extraction well (5 gpm)

¢ Two 4-inch diameter monitoring well pairs

¢ Three 4-inch diameters shallow monitonng wells

» Long-term monitoring of new wells plus 3 existing shallow wells
and 1 existing shallow pilezometer

* bLiquid-phase granular activated carbon treatment plant consisting
of two 15-gpm DOT 5B drum disposable carbon adsorbers

* Approximately 100 linear feet of subsurface infiuent pipeline,
1-inch diameter, Class 200 PVC

* Approximately 200 linear feet of subsurface effluent pipeline,
1-inch diameter, Class 200 PVC
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CONCEPTUAL DESIGN OF SELECTED ALTERNATIVE

Feasibility Study Alternatives and Associated Costs:

« Alternative G1—No Action $0
e Alternative G2—Monitored Natural Attenuation $532,800
s Alternative G3—Containment/Treatment/Discharge: $568,100

Apresent Worth Costs based on 30 years and 5 percent discount rate
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