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PART I

Declaration

Site Name and Location
Department of the Air Force
Travis Air Force Base
Fairfield, California 94535-5000

Statement of Basis and Purpose
This Record of Decision (ROD) presents the soil remedial actions for the West/ Annexes/
Basewide Operable Unit (WABOU) at the Travis Air Force Base (AFB or Base) Superfund
Site in Solano County, California. The Air Force selected the soil remedial actions in
accordance with the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA) as amended by the Superftmd Amendments and Reauthorization Act
of 1986 (SARA) 42 USC § 9601 et seq., and with the National Oil and Hazardous Substances
Pollution Contingency Plan, 40 Code of Federal Regulations (CFR) Part 300 (National
Contingency Plan [NCP]). The Administrative Record contains the documents used in the
selection of the soil remedial actions. The Administrative Record is available for review at
Travis AFB.

The U.S. Environmental Protection Agency (U.S. EPA), Region IX, concurs with the selected
soil 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 (RWQCB), concurs with the selected soil
remedies.

Assessment of the Site
As a result of past industrial activities, releases of sen-dvolatde organic compounds (SVOC),
metals, polychlorinated biphenyls; (PCB), and/or pesticides have contaminated the soil at
10 WABOU sites at Travis AFB. Actual or threatened releases of hazardous substances from
these sites, if not addressed by implementing the response actions selected in this WABOU
Soil ROD, may present a potential threat to public health, welfare, or the environment.

Forty-one sites with potential contan-driation resulting from past industrial activities were
originally identified during the WABOU Remedial Investigation (RI). Table 1-1 presents the
current status of the sites that were evaluated during the WABOU RI. Table I-2 presents the
average and maximum concentrations of the major contaminants at each site.

The WABOU RI identified the need for the evaluation of remedial alternatives at 10 soil
sites. Four of these 10 sites (Building 755, Building 905, Building 916, and Landfill 3) require
an action to address groundwater contamination and are included in the Groundwater
In beTim Record of Decision for the WestlAnnexeslBasewide Operable Unit. (Travis AFB, 1999).

RDD01 348005 (DECLARATION (FINAL) DOC) 1.1
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PART I DECLARATION

TABLE 1-1
Listing and Summary of Current Status of Sites
Evaluated during the WABOU Remedial Investigation
INABOU Soil ROD
Travis AFB, California

site Annex
Site Name Designation Designation Status
Building Sites
Building 755 DPO39 Remedy Selected in WABOU Soil ROD
Building 905 SS041 Remedy Selected in WABOU Soil ROD
Building 916 SDO43 Remedy Selected in WABOU Soil ROD
Building 929/931/940 SDO42 Remedy Selected in WABOU Soil ROD
Building 938 NFA a
Building 942 NFA
GMUs, Landfills, Firing Ranges
GMUs 7 and 8' NFA
Landfill 3 LF008 Remedy Selected in WABOU Soil ROD
Landfill X LF044 Remedy Selected in WABOU Soil ROD
Skeet Range Removed from the WABOU and receiving

RWQCB oversight (see page 1-4) "
Former Small Arms Range SDO45 Remedy Selected in WABOU Soil ROD
Second Former Small Arms Range NFA
Railhead Munitions Staging Area SS046 Remedy Selected in WABOU Soil ROD
Railroad Sites
Former Northern Sacramento NFA
Railroad Right-of-Way
Active Northern Sacramento NFA
Railroad Right-of-Way
Northern Sacramento Railroad A-1 1 NFA
Right-of-Way
Storage Tank Sites
UST 935 d NFA

UST943 NFA
LIST 944 NFA
Reservoir Sites and Golf Course
Reservoir FacIlities 1510 & 1516 A-7 NFA
Reservoir Facilities 1512 & 1520 A-8 NFA
Reservoir Facilities 1514 & 1518 A-9 NFA determined during the finalization of the

WABOU Soil ROD (see page 1-5)
Cypress Lakes Golf Course SS041 A-10 NFA - cleanup completed as removal action

(see page 1-7)
Navigational Aid Terminal Very- A-2 NFA
High Frequency Omni Range
Navigational Aid Middle Marker A-3 NFA
Navigational Aid Outer Marker A-4 NFA
Cement Hill Communications A-5 NFA
Miscellaneous Sites
Suisun Dock Annex A-1 Annex determined not to be part of the National

Priorities List (NPL) site '
Potrero Hills Annex A-6 Transferred to new Potrero Hills DU. Under

investigation via Water Board Order (see page
1-5) c-f

New Base Hospital NFA
East Side Runway NFA
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TABLE 1-1
Listing and Summary of Current Status of Sites
Evaluated during the WABOU Remedial Investigation
WABOU Soil ROD
Travis AFS, California

site Annex
Site Name Designation Designation Status
Patriot Housing NFA
Base Housing NFA
Radiological Sites
Radioactive Burial Site VUST NFA
Radioactive Burial Site 2/Dry RWO13 Remedy Selected in WABOU Soil ROD
Waste Landfill
Building 903 Removed from IRP because WABOU RI

detected no release (see page 1-6)
Building 925 NFA
Buildings 932-936 NFA
Building 943 NFA
B-29 Crash Site NFA
' NFA No Further Action determined at conclusion of WABOU Remedial Investigation
bGMU Grazing management unit.
'This site was taken out of the WABOU to prevent a delay in starting soil remedial actions in the WABOU
dLIST = Underground storage tank.
' The Air Force and U S EPA made this determination in 1995
'An appropriate remedial alternative for the site has not been selected at this time, and additional site
characterization wil be conducted via the California Regional Water Quality Control Board Order No 90,072, Site
Cleanup Requirements, IDEA Aerospace, Inc. &Travis AFB, dated 22 Sep 1999.
1 RWQCB letter, Unauthorized Discharge of Pollutants into Travis AF13 Skeet Range Vernal Pool, Travis AFB,
California, dated 9 December 1999

TABLE I-2
Major Contaminants at WABOU Soil Sites
INABOU Soil ROD
Travis AFB, Caftfomia

Average
Concentration In

Site Name parts per million Maximum Concentration
(Designation) MajorContaminants (ppm) (ppm)
Building 755 (DPO39) Lead 830 7040
Building 905 (SS041) Alpha-Chlordane 0 49 6 50

Gamma-Chlordane 0 54 7.20
Heptachlor Epoxide 0 02 0.27

Toxaphene 3 26 25 00
Building 916 (SDO43) PCB-1254 0 58 2.0
Building 929/931/940 Benzo(a)pyrene 0 09 1 20
(SDG42) Bibenz(ah)anthracene 0 G4 0 59

Cadmium 4 38 24 60
Zinc 206 69 1040 00

Landfill 3 (LF008) Alpha-Chlordane 5 49 68 00
Gamma-Chlordane 4 47 50 00

Heptachlor 1 13 12 00
Landfill X (LF044) Benzo(a)pyrene 5.59 69 00

Cadmium 0 69 2 00
Lead 16.94 107.00
Silver 1.16 17 8
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Major Contaminants at WABOU Soil Sites
WABOU Soil ROD

-Travis AFB, Califomia
Average

Concentration in
Site Name parts per million Maximum Concentration
(Designation) Major Contaminants (ppm) (ppm)

Former Small Arms Range Lead 574.08 7370
(SDO45)

Railhead Munitions Staging Benzo(a)pyrene 0 05 0.61
Area (SS046) Benzo(b)fluoranthene 0.15 2.30

Cadmium 1.88 18 70

Cypress Lakes Golf Course DDE 0.32 5 60
(SS041) Deldnn 0.05 0.44

Endosuffan 0 006 0 049

Radioactive Burial Site 2/Dry Uranium-234 1425 pCi/g 11 160 pCi/g
Waste Landfill (RWO13) Uranium-235 72 5 pCi/g 595.50 pCi/g

The WABOU RI concluded that there is no contaminated surface water in the WABOU. If

the WABOU Remedial Design discovers surface water contamination, then any surface

water remedial actions would be documented in an amendment to the WABOU

Groundwater IROD, if necessary.

Even though there is a basewide component to the WABOU', it is one of three operable units

currently on Travis AFB. The North/East/West Industial Operable Unit (NEWIOU) con-

tains most of the soil and groundwater sites on Travis AFB, and the Potrero Hills Operable

Unit (PHOU) will address the Potrero Hills Annex. Section 2.2.2 (Operable Units) provides a

more detailed description of the operable units on Travis AFB. The NEWIOU Soil ROD will

document the selection of remedies for the soil sites in the NEWIOU. The Travis AFB

Groundwater ROD will document the final selection of remedies for all groundwater sites

on Travis AFB.

As shown in Table I-1, there are four sites that have been removed from the WABOU'. A

description of each site follows:

A.) Skeet Range

The Skeet Range is an active recreational skeet and trap facility that was temporarily closed

in the early 1990s. The WABOU RI detected lead residue in the soil from past skeet range

activities above the acceptable risk range. The Air Force considers H-ds site to be no longer a

part of the Travis AFB Installation Restoration Program JRP), because it is an active skeet

range and will remain active for the foreseeable future. The RWQCB is providing regulatory

oversight of the range as a result of the presence of veinal pools in the area. Travis AFB

Compliance Branch will assume responsibility for ensuring that current recreational

activities comply with all federal and state regulations.

If Travis AFB decides to close the range, then all skeet and trap activities will cease and the

Air Force will remove the lead shot and any residual lead residue in the soil to an acceptable

risk level. The Air Force will notify the U.S. EPA prior to initiating closure of the range and

will perform the site closure in accordance with applicable Federal and State of California

laws and regulations. Travis AFB will use its Base digging permit procedures to prevent the
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removal of soil with lead shot and lead residue from the skeet rang6. Also, no construction
or maintenance project on Travis AFB will use soil from the skeet range. Travis AFB will
evaluate the need for additional actions, if any, based on the results of the lead removal
activities. Travis AFB will periodically report to U.S. EPA and to the State of California on
the current status of the range and any plans for lead mitigation or site closure.

U.S. EPA considers the lead in the soil at the skeet range to be a release under CERCLA.
Therefore, until appropriate response actions at the site have been documented under
CERCLA, U.S. EPA will not be able to concur with the project closeout report (see Federal
Facilities Agreement Sec. 30), nor will U.S. EPA be able to remove Travis AFB from the
National Priorities List. U.S. EPA agrees to remove this site from the WABOU so as not to
delay completion of this ROD, and agrees to continue discussions with the Air Force and
State on how best to address the contamination at this Site.

B.) Reservoir Facilities 1514 and 1518

Reservoir Facilities 1514 and 1518 comprise one of three sets of water storage facilities that
provide drinking water to Travis AFB. The WABOU RI detected fluoride contamination in
the soil from a leaking aboveground hydrofluosilicic acid storage tank. The tank was
removed from its concrete foundation in 1992. The WABOU RI included this fenced annex
and identified fluoride in the groundwater and soil. The screening human health risk
assessment estimated the hazard index for potential future residential exposure to the soil at
or below the non-cancer risk level of 1. The risk assessment also determined that fluoride is
not a carcinogen and does not pose a cancer risk to people. The ecological risk assessment
concluded that the fluoride does not pose a significant risk to potential ecological receptors.
The Air Force and the regulatory agencies have agreed that the potential ecological impacts
are within an acceptable risk range, and no further remedial action is required for soil
contamination at the Reservoir Facilities site. However, land use controls are in place at the
site to provide protection associated with groundwater contamination. The Air Force will
include the final groundwater remedial alternative for the Reservoir Facilities site in the
subsequent Final Basewide Groundwater ROD for Travis AFB. The Air Force will amend
the WABOU Feasibility Study (FS) with a focused FS to assist in the selection of the final
groundwater remedial alternative.

C.) Potrero Hills Annex

The Potrero Hills Annex has been transferred to a new operable unit to manage its future
remedial activities and will be addressed in a subsequent ROD.

The Potrero Hills Annex (Annex) is a 25-acre parcel that was originally part of a former
NIKE missile battery. The WABOU RI detected PCB-1254 adjacent to an electrical trans-
former pad and metals and explosives in the vicinity of currently active explosive test
facilities.

On 22 September 1999, the California Regional Water Quality Control Board issued a Site
Cleanup Requirements Order to OEA Aerospace (OEAA) and Travis AFB. The Order tasks
both parties with the environmental investigation of the Annex and the adjacent 525-acre
OEAA property and the selection and implementation of appropriate remedial actions on
both properties.
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To allow Travis AFB to comply with this Order, the Air Force and regulatory agencies
agreed to pull the Annex out of the WABOU and postpone the application of CERCLA to
the Annex while OEAA and Travis AFB take action under the Water Board order. At the
time of the signing of this Record of Decision, the investigation under the Water Board
Order is ongoing. Once the investigation is complete, and any appropriate remedial action is
in place, the agencies will review the results of the Water Board Order and determine
whether any other CERCLA-related activities are required for both properties.

D.) Building 903

Building 903 is a former nuclear weapons maintenance facility. The WABOU RI detected
radioactive residue inside a concrete vault that served as a neutron source storage area. This
site has been removed from the Travis AFB IRP, because the WABOU RI concluded that no
release occurred, and all radioactive residue remains inside the vault as anticipated by
design. The Travis AFB Compliance Branch assumed the responsibility for the removal and
proper disposal of the radioactive residue in the vault prior to the future demolition of the
building. Travis AFB will perform all handling and disposal of the radioactive residue in the
vault in accordance with the Nuclear Regulatory Commission (NRC) and other applicable
regulations.

Description of the Selected Soil Remedies
The Air Force evaluated seven potential remedial alternatives to address contaminated soil
in the WABOU. Table I-3 presents the potential soil remedial alternatives.

TABLE 1.3
potential Soil Remedial Altemabves
WABOU Soil ROD
Travis AFB, Calffornia
Cleanup Alternative Description
S1 -No Action Federal regulations require the use of this alternative as a starting point for

comparing the other alternatives. No soil treatment takes place
S2 - Land Use and Access Land use restrictions are used to prohibit the excavation or disturbance of con-

Restrictions laminated soil They ensure that sites with residual contaminant concentrations
that exceed residential cleanup levels, even after cleanup, will not be used for
residential development or similar use (e g., daycare facilities). Fences and signs
are posted to prevent access.

S3 - Containment Capping A multilayer cap is placed over contaminated soil to prevent access to the soil A
cap is an impermeable covering made of layers of compacted day and/or synthetic
material Land use and access restrictions are included to protect the cap

S4 - Excavationfrreatmentl Contaminated soil is excavated, treated using a chemical stabilization process, and
Onbase Consolidation placed in an onbase Corrective Action Management Unit (CAMU). Land use and

access restrictions may be included, depending on the soil cleanup level that is
attained

S5 - Excavation/Offbase Contaminated soil is excavated and transported by truck to an offbase landfill
Disposal Land use and access restrictions may be included, depending on the soil cleanup

level that is attained-
S6 - Exravation/Onbase Contaminated soil is excavated and placed in an onbase CAMU. Land use and

Consolidation access restrictions may be included, depending on the soil cleanup level that is
attained.

S7 - In Situ Treatment/ Contaminated soil is treated using a chemical stabilization process. The resulting
Capping soillslurry mix is covered with an asphalt cap, surrounded by a fence, and

protected with land use restrictions
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Subsequent to the evaluation of alternatives, the Air Force selecteda remedy for the nine
WABOU sites addressed in this WABOU Soil ROD. Table 1-4 presents the selected soil
remedies. The Air Force chose these remedies as the most appropriate strategies for
addressing contaminated soil in the WABOU. These remedies address the potential human
health and environmental risks that could result from exposure by human (e.g., workers
and residents) and ecological (e.g., terrestrial) receptors or migration of contaminants to
groundwater.

TABLE "
Selected Soil Remedial AlternatIves
WABOU Soil ROD
Travis AFB, California

site
Site Name Designation Selected Alternative
Building 755 DPO39 S2-Land Use and Access Restrictions
Building 905 SS041 S6-Excavation/Onbase Consolidation (Contingency: S5-Excavation/

Offbase Disposal and S4- Excavationrrreatment/Onbase Consolidation)
S2-1-and Use and Access Restrictions

Building 916 SDO43 S2-1-and Use and Access Restrictions
Buildings SDO42 S6-Excavation/Onbase Consolidation (Contingency S5-Excavation/
929/931/940 Offbase Disposal and S4- Excavation/Treatment/Onbase Consolidation)

S2-Land Use and Access Restrictions
Landfill 3 LF008 S5-Excavation/Offbase Disposal

SIS-Excavation/Ontiase Consolidation
S2-Land Use and Access Restrictions

Landfill X LF044 S2-1-and Use and Access Restrictions
Former Small Arms SDO45 SIS-Excavation/Onbase Consolidation (Contingency S5-Excavation/
Range Offbase Disposal and S4- Excavationrrreatment/Onbase Consolidation)

S2-Land Use and Access Restrictions
Railhead Munitions SS046 S2-1-and Use and Access Restrictions
Staging Area
Cypress Lakes Golf SS041 No Further Action - cleanup completed as removal action (see page 1-7)
Course Annex
Radioactive Burial RWO13 S5-Excavation/Offbase Disposal
Site 2/ Dry Waste S2-Land Use and Access Restrictions
Landfill

The Air Force completed the Cypress Lakes Golf Course Annex removal action in January
2001. The removal action met the residential cleanup levels of the selected remedial action,
therefore, the remedial action for this site is complete, and Alternative S2 (Land Use and

Access Restrictions) is not required at the site. This site is clear for unrestricted land use.
Section 2.2.3 (Removal Actions) provides a more detailed description of the Cypress Lakes
Golf Course Annex removal action.

Differences between Proposed Plan and Soil ROD
Table I-4 includes two major changes to the proposed remedies that were described in the

WABOU Proposed Plan at two sites. The remedial action for Building 916 changed from
Alternative S6 (Excavation/Onbase Consolidation) to Alternative S2 (Land Use and Access

Restrictions), based on the results of a subsequent groundwater investigation. Section 5.8.1
provides the rationale for the change to the Building 916 remedy. Also, the remedial action
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for the Railhead Munitions Staging Area changed from Alternatives S2 and 56 to Alternative
S2, based on a revision to the risk management approach used at the site. Section 5.8.2
provides the rationale for the change to the Railhead Munitions Staging Area remedy.

Table I-4 also includes several additional selected and contingency remedies. Alternative S2
(Land Use and Access Restrictions) is now a selected remedy for each site (except for the
Cypress Lakes Golf Course Annex), and Alternative 54 (Excavation/Treatment/Onbase
Consolidation) is a contingency remedy for those sites that have Alternative 56
(Excavation/ Onbase Consolidation) as its selected remedy.

Onbase Consolidation
Alternative S6 is the selected alternative for three of the WABOU soil sites (SS041, SDO42,
and SDO45). Alternative S6 consists of excavation and placement of contaminated soil in a
corrective action management unit (CAMU). The Air Force will build a CAMU within the
boundaries of LF007, which is an inactive landfill within the NEWICU that will require
closure. The Air Force will build the CAMU in two general phases. This WABOU Soil ROD
addresses the first phase, which involves the construction of a foundation layer for the
CAMU and the placement of contaminated soil from the WABOU onto the foundation. A
protective landfill cap will be built over this contaminated soil. The subsequent NEWIOU
Soil, Sediment, and Surface Water ROD will address the second phase, which involves the
placement of contaminated soil from NEWIOU soil sites into the CAMU and the extension
of the cap over all of the contaminated soil. The NEWICU Soil, Sediment, and Surface Water
ROD will also address the closure requirements for LF007.

The Aix Force and regulatory agencies have established CAMU soil acceptance levels to
determine the contaminant types and soil concentrations that can be placed in the CAMU.
These requirements are presented in Table II-5-9 (CAMU Soil Acceptance Levels). If the
contaminant levels within excavated soil exceed CAMU acceptance requirements, the Air
Force will implement Alternative S5 (Excavation/Offbase Disposal) as a contingency action.
Although the WABOU Soil Proposed Plan did not identify Alternative 54
(Excavation/Treatnent/Onbase Consolidation) as a contingency action, the Air Force
agreed with a request from the regulatory agencies to evaluate Alternative S4 to determine
whether it is more appropriate than offba-se disposal. Section 4.2 describes the CAMU, and
Section 5.1.4 provides more details concerning the construction of the CAMU at Travis AFB
and the development of the CAMU soil acceptance levels.

Remedial Design/Remedial Action Documents
The Air Force will implement soil remedial actions as described in this WABOU Soil ROD.
Several primary documents under the Travis AFB Federal Facility Agreement (FFA) will
support the implementation of these actions. The Air Force has prepared the final Basezoide
Soil Remedial DesignIRemedial Action (RDIRA) Plan (URS, 2002) that covers the general
approach to implementing the soil remedies at all Travis AFB soil sites. The RD/RA Plan
includes a description of primary documents that require regulatory approval under the
Travis AFB FFA. The Air Force has also prepared the final LF007 Soil Remedial Action Design
Report and Post-Construction Maintenance Plan (CH2M HILL, 2002) that addresses the CAMU
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construction. It describes the CAMU location and approximate dimensions, waste
characterization procedures, CAMU acceptance requirements, waste treatment alternatives,
estimated volume of contaminated soil from all Travis AFB soil sites, procedures for
contaminated soil segregation, liner and cover design, operation and maintenance
procedures, monitoring requirements, and closure procedures.

In addition, the Air Force will prepare site-specific RD/ RA work plans for each WABOU
soil site that will provide a detailed approach for the selected remedy at the appropriate site.
The regulatory agencies will review each of these documents. The Air Force and regulatory
agencies will review the analytical and perforniance data from these actions to verify their
effectiveness at meeting remedial action objectives.

Soil Cleanup Levels
The soil cleanup levels presented in Section 5.3 are based on the protection of human health,
protection of ecological receptors, and groundwater and surface water beneficial uses. The
Air Force used industrial soil cleanup values, based on a 10-6 risk exposure for a typical
industrial worker, in the derivation of cleanup levels. As a result, all sites that achieve
industrial cleanup levels but not residential cleanup goals will require land use controls.
Sections 5.2.3 and 5.2.4 discuss how the human health risk assessment from the WABOU RI
was used to derive inputs to the soil cleanup levels for carcinogenic and non-carcinogenic
compounds, respectively. Section 5.2.5 discusses how the ecological risk assessment from
the WABOU RI was used to derive inputs to the soil cleanup levels that are protective of
ecological receptors. Section 5.2.6 discusses the rationale for determining soil cleanup levels
that will be protective of groundwater beneficial uses.

Land Use Controls
Altemative S2 (Land Use and Access Restrictions) is a selected remedial alternative for the
nine WABOU soil sites that require remedial action. The Air Force identifies herein the
essential Land Use Controls (LUCs) applicable to the WABOU ur-dts that the Air Force
deems necessary for future protection of human health and environment Alternative S2
includes administrative and physical measures to restrict future land use and ensure the
effectiveness of the remedy at all nine sites. As part of these measures, the Air Force will
include in the Base General Plan any specific controls required at each site, that controls are
required because of the presence of pollutants or contaminants, the current land users and
uses of the site, the geographic control boundaries, and the objectives of the controls. Unless
a site is cleaned up to levels appropriate for unrestricted use, the General Plan will reflect
the applicable use restrictions, with all sites restricted from use for residential development,
play areas, or day care facilities. Upon completion of a remedial action at a site, the Base
will update the Base General Plan to include the site-specific use restrictions if needed. The
General Plan will also contain a map indicating all areas where contaminated soil and
groundwater are located, and what land use controls are in effect for each of those areas. It
is understood and agreed upon by the Air Force, EPA, and the State of California that the
remedies implemented by this decision document are of a permanent nature unless the sites
in question become suitable for unrestricted use. If the Air Force determines that it cannot
meet specific LUC requirements, it is further understood that the remedy may be
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reconsidered and that additional measures may be required to ensure the protection of
human health and the environment. Section 5.4 provides a more detailed description of the
LUCs.

WABOU ROD Data Certification Checklist
The following information is included in the Part II - Decision Summary section of this
Record of Decision. Additional information on these sites can be found in the Travis AFB
Administrative Record.

1. Chemicals of concern and their respective concentrations [Table 11-3-2 (Chemicals of
Concern, Chen-dcals of Ecological Concern, and Potential Risks at WABOU Soil Sites) -
page H-3-101

2. Baseline risk represented by the chemicals of concern [Table H-3-2 (Chemicals of
Concern, Chemicals of Ecological Concern, and Potential Risks at WABOU Soil Sites) -
page 11-3-10]

3. Cleanup levels established for chernicals of concern and the basis for these levels [Tables
II-5-1 through II-5-8 - pages II-5-14 through 11-5-33 and Section 5.2 (Criteria Used to
Determine Soil Cleanup Levels) - page H-5-51

4. How source materials constituting principal threats are addressed [Section 5.3 (Site-
Specific Remedial Actions) - page II-5-131

5. Current and reasonably anticipated future land use assumptions and current and
potential future beneficial uses of groundwater used in the baseline risk assessment and
ROD [Section 5.2.1 (Residential/ Industrial Exposure Scenarios) - page II-5-5, Section
1.4.3 (Groundwater Use) - page 11-1-10, and Section 5.2.6 (Groundwater Protection) -
page 11-5-10]

6. Potential land use that will be available at the sites as a result of the Selected Remedies
[Section 5.4.2 (Residential Cleanup Levels) - page II-5-36]

7. Estimated capital, annual operation and maintenance (OW), and total present worth
costs, discount rate, and the number of years over which the remedy cost estimates are
projected [Section 4.4.7 (Cost) - page II-4-14]

8. Key factor(s) that led to selecting the remedies [Section 5.3 (Site-Specific Remedial
Actions) - page II-5-131

Declaration
These soil remedial actions are protective of hun-Lan health and the environment, are
compliant with federal and state 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. The Air Force and the regulatory
agencies have addressed the statutory preference for remedies that reduce toxicity, mobility,
or volume as a principle element in this WABOU Soil ROD. This ROD implements the
substantive requirements of Federal and State of California CAMU laws and regulations for
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the purpose of authorizing the construction of a CAMU as part of the CERCLA remedial
actions on Travis AFB.
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Lead and Support Agency Acceptance
of the Soil Record of Decision for
the WABOU, Travis Air Force Base, California

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 Soil Record of Decision
for the WABOU at Travis Air Force Base. The respective parties may sign this sheet in
counterparts.

Deborah Jordan Date
Chief
Federal Facilities Cleanup Branch
U.S. Environmental Protection Agency, Region IX

The State of California, Department of Toxic Substances Control (DTSC) had an opportunity
to review and comment on this Record of Decision, and our concerns were addressed.

Anthony J. Landis, P.E. Date
Califort-da Environmental Protection Agency
Department of Toxic Substances Control
Chief of Operations
Office of Military Facilities

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

John R. Baker Date
Lieutenant General, USAF
Air Mobility Command
Chairperson, Environment, Safety,

And Occupational Health Committee
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Lead and Support Agency Acceptance
of the Soil Record of Decision for
the WABOU', Travis Air Force Base, California

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
Califon-tia Environmental Protection Agency, Department of Toxic Substances Control, and
the San Francisco Bay Regional Water Quality Control Board on the Soil Record of Decision
for the WABOU at Travis Air Force Base. The respective parties may sign this sheet in
counterparts.

Deborah Jordan Date
Chief
Federal Facilities Cleanup Branch
U.S. Environmental Protection Agency, Region IX

The State of California, Department of Toxic Substances Control (DTSC) had an opportunity
to review and comment on this Record of Decision, and our concerns were addressed.

Anthony J. Landis, P.E. Date
California Environmental Protection Agency
Department of Toxic Substances Control
Chief of Operations
Office of Military Facilities

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

John R. Baker Date
Lieutenant General, USAF
Air Mobility Command
Chairperson, Environment, Safety,

And Occupational Health Committee
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Lead and Support Agency Acceptance
of the Soil Record of Decision for
the WABOU, Travis Air Force Base, California

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 Soil Record of Decision
for the WABOU at Travis Air Force Base. The respective parties may sign this sheet in
counterparts.

Deborah Jordan Date
Chief
Federal Facilities Cleanup Branch
U.S. Environmental Protection Agency, Region D(

The State of California, Department of Toxic Substances Control (DTSC) had an opportunity
to review and comment on this Record of Decision, and our concerns were addressed.

Anthony J. Landis, P.E. Date
Cahfon-da Environmental Protection Agency
Department of Toxic Substances Control
Chief of Operations
Office of Military Facilities

Loretta K. Barsamian Date
Califon-da Regional Water Quality Control Board
San Francisco Bay Region
Executive Officer

John R. Baker Date
Lieutenant General, USAF
Air Mobility Command
Chairperson, Environment, Safety,

And Occupational Health Committee
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Lead and Support Agency Acceptance
of the Soil Record of Decision for
the WABOU, Travis Air Force Base, Califon-da

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

Deborah Jordan Date
Chief
Federal Facilities Cleanup Branch
U.S. Environmental Protection Agency, Region IX

The State of California, Department of Toxic Substances Control (DTSC) had an opportunity
to review and comment on this Record of Decision, and our concerns were addressed.

Anthony J. Landis, P.E. Date
California Environmental Protection Agency
Department of Toxic Substances Control
Chief of Operations
Office of Military Facilities

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

John R. Baker Date
Lieutenant General, USAF
Air Mobility Command
Chairperson, Environment, Safety,

And Occupational Health Conunittee
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Lead and Support Agency Acceptance
of the Soil Record of Decision for
the WABOU, Travis Air Force Base, California

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 Soil Record of Decisioli
for the WABOU at Travis Air Force Base The respective parties may sign this sheet in
counterparts

/a, /4, L,
Debc�rah Jordan Date
Chief
Federal Facilities Cleanup Branch
U S. Environmental Protection Agency, Region IX

The State of California, Department of Toxic Substances Control (DTSC) had an opportunity
to review and comment on this Record of Decision, and our concerns were addressed.

Anthony J. Landis, P.E. Date
California Environmental Protection Agency
Department of Toxic Substances Control
Chief of Operations
Office of Military Facilities

Loretta K Barsarruan Date
California Regional Water Quality Control Board
San Francisco Bay Region
Execubve Officer

John R. Baker Date
Lieutenant General, USAF
Air Mobility Command
Chairperson, Environment, Safety,

And Occupational Health Comiruttee

RDD\013480005 (DECLARATION (THIRD REVISION) DOC) 1-12



7 3 5 PART I DECLARATION

Lead and Support Agency Acceptance
of the Soil Record of Decision for
the WABOU, Travis Air Force Base, California

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 Soil Record of Decisioii
for the WABOU at Travis Air Force Base The respective parties may sign this sheet in
counterparts.

Deborah Jordan Date
Chief
Federal Facilities Cleanup Branch
U.S. Environmental Protection Agency, Region IX

The State of California, Department of Toxic Substances Control (DTSC) had an opportunity
to review and comment on this Record of Decision, and our concerns were addressed.

zz�'O" a- J�a'� - I I - 0 -;,,
Anthony J. Landf's-,451. Date
California Environmental Protection Agency
Department of Toxic Substances Control
Chief of Operations
Office of Military Facilities

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

John R Baker Date
Lieutenant General, USAF
Air Mobility Command
Chairperson, Environment, Safety,

And Occupational Health Committee
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the WABOU, Travis Air Force Base, California
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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 Qualitv Control Board on the Soil Record of Decision'
for the WABOU at Travis Air Force Base. The respective parties may sign this sheet in
counterparts.

Deborah Jordan Date
Chief
Federal Facilities Cleanup Branch
U.S. Environmental Protection Agency, Region fX

The State of California, Department of Toxic Substances Control (DTSC) had an opportunity
to review and comment on this Record of Decision, and our concerns were addressed.

Anthony J Landis, P.E. Date
California Environmental Protection Agency
Department of Toxic Substances Control
Chief of Operations
Office of Military Facilities

6Latz X. 12-9. 9-L-
Loretta K. Barsarman Date
California Regional Water Quality Control Board
San Francisco Bay Region
Executive Officer

John R. Baker Date
Lieutenant General, USAF
Air Mobility Command
Chairperson, Environment, Safety,

And Occupational Health Committee
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counterparts.

Deborah Jordan bate
Chief
Federal Facilities Cleanup Branch
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The state of California, Department of Toxic Substances Control (DTSC) had an opportunity
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California Environmental Protection Agency
Department of Toxic Substances Control
Chief of Operations
Office of Military Facilities

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

'� R. Baker Date
Lieut�nant General, USAF
Air Mobility Command
Chairperson, Envirormiental, Safety,

and Occupational Health Committee
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PART II

Decision Summary

Introduction
This Decision Summary includes the findings, evaluations, decisionmaking process, and
selected remedial actions for the West/Annexes/Basewide Operable Unit Soil Record of
Decision (WABOU Soil ROD). This Summary consists of the following Sections-

• Section 1.0- Describes the physical and ecological setting of Travis Air Force Base (AFB
or Base)

• Section 2.0 -Provides an overview of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) and non-CERCLA environmental programs
at Travis AFB

• Section 3.0-Summarizes the nature and extent of soil contamination as presented in the
WABOU Remedial Investigation (RI) report (CH2M HILL, 1997).

• Section 4.0-Presents the remedial alternatives that were considered and the compari-
son of the alternatives to the criteria set forth in the National Contingency Plan (NCP) as
presented in the WABOU Feasibility Study (FS) (CH2M HILL, 1998).

• Section 5.0-Identifies the selected soil cleanup levels and remedies and the rationale
for their selection

• Section 6.0 -Presents the applicable or relevant and appropriate requirements (ARARs)
and performance standards for the actions.

• Section 7.0 -Is the list of references.
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1.0 Travis AF13 Description
Travis AFB is located nudway between San Francisco and Sacramento, California, about
3 miles east of downtown Fairfield in Solano County. The Base occupies about 6,383 acres.
In addition, the Base maintains ownership of or administrative control over 11 annexes at
off-base locations. Approximately 17,000 military and civilian personnel are present daily on
the Base (Weston, 1993). Figure II-1-1 presents maps of the regional location of Travis AFB
and its annexes

Travis AFB is currently part of the Air Mobility Command (AMC) and is host to the 60th 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
Travis AFB has a gently sloping to nearly flat topography 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 southeast at about 30 feet per infle.
Areas surrounding Travis AFB have a varied topography.

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

The Travis AFB area has a Mediterranean climate, with wet winters and dry summers. The
Base is located near the Carquinez Straits, which is the major break in the Coast Range.
Travis AFB usually experiences mild temperatures because of its proximity to 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 in
June to a high of 77 percent in January. The mean annual relative humidity is 60.5 percent.

Travis AFB averages 17.5 inches of rain annually. Approximately 94 percent of the annual
precipitation falls during the winter season of November through March. January is 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.

RDM013510002 (SECTIONS 1 THROUGH 4 DOC) 11-1-1
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Travis AFB experiences sea breezes during the summer because of its proximity 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 about 6,383 acres of land near the center of Solano County, Califori-da,
and is located approximately 3 miles east of downtown Fairfield and 8 miles south of
downtown Vacaville (see Figure H-1-1). Solano County's population in 1990 was 340,421
(U.S. Department of Cominerce/U.S Bureau of the Census; 1990). This population was
estimated 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.S. Bureau of the Census, 1990). However, the rate of
growth has declined since 1990. The projected population growth between 1990 and 2000 is
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, Travis AFB currently employs about
7,750 active military personnel and 3,323 reservists. Approximately 5,613 people live in
3,466 on-base housing units. There are 3,006 civilians employed at Travis AFB.
Approximately 17,000 people are on-base on a daily basis.

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

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

• Administrative--Uses include personnel, headquarters, legal, and other support
functions.

• Community-Uses include both commercial and service activities. Examples of
commercial uses include the Base Exchange, dining halls, service station, and clubs;
service uses include 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.

RDDW13510002 (SECTIONS 1 THROUGH 4 DOC) 11_1_5
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Open Space-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 ranching
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 preclon-iinantly residential.

Land use within the WABOU consists of open grasslands, light inclustr[al support areas,
administrative areas, personnel training areas, arninunition storage, and service/storage
areas. Land use at and surrounding the annexes component of the WABOU varies.

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 Bicsystems (1993a, b; 1994), CH2M HILL (1995;
1996), Jacobs Engineering Group (1994a, b), Radian (1994), and Weston (1995a, b).

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 is dominated by non-native plant species such as
slender wild oat (Avenafatua), fescues (Festuca), soft chess (Bromus hordeaceus), field
bindweed (Convolvulus arvensis), and yellow star-thistle (Centaurea solstitialls). Some native
plants, such as buncligrass (F. viridula) and johnny-tuck (TrIphysaria eriantha) may also be
found, usually associated with undisturbed areas.

Mowed/disced grassland is generally composed of soft chess, Italian ryegrass (Lolium
multiflorum), and wild oats. Pasture grassland can contain varying frequencies of filaree
(Erodium 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 (Robinia pseudoacana).

The urban habitat on-base contains maintained lawns as well as trees and shrubs such as
eucalyptus, Fremont cottonwood (Populusftemonhi), 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, blast
protection, and building/road foundations).

RDD\01a510002 (SECTIONS 1 THROUGH 4 DOC) Ivi�
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1.3.2 AquaticMetland Habitats
Herbaceous wetland vegetation is found along the permanent (natural or artificial)
drainages on-base 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 clatior), sickle grass (Parapholis incurva), and cattails (Typha sp.). Vernally
inundated areas support seasonal vegetation such as non-native Mediterranean barley
(Hordeum murinum ssp. lepoiinum) and brass buttons (CoMa coronopifolia) and native plants
such as downingia (Downingia sp ) and toad rush Uuncus 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
(Lastheniafremonth), coyote thistle (Eryngium vaseyi), dwarf woolly-heads (Psilocarphus
brevissinium), 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 riparian zone of Union Creek are mainly herbaceous and consist
of beardless wild rye (Leymus triticoides), broad-leaved pepperwort (Lepidium lat7folium),
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
on-base. Typical avian species include ring-necked pheasant (Phasianus colchicus), American
kestrel (Falco sparvarius), American robm (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 (Pituophis melanoleucus), and
California red-sided garter snake (Thamnophis sirtalis ssp. infernalis). Common mammals
identified include deer mouse (Peromyscus maniculatus), California ground squirrel
(Sperniophilus 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 in
herbaceous wetlands and vernal pools at Travis AFB include vernal pool fairy shrimp
(Branchinecta lynchi), damselflies, crayfish, and aquatic snails. Amphibian species identified
include bullfrog (Rana catesbeiana), Pacific tree frog (Hyla regilla), and California tiger
salamander (Ambystoma californiense tigrinum). Aquatic birds observed on or near the Base
include mallard (Anas platyrhynchos), great egret (Casinerodiuis 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,
crayfish, aquatic snail, bullfrog, Pacific tree frog, and California tiger salamander. Fish
species include mosquitofish (Gambusia offints), fathead minnow (Piniephales promelas),
threesome stickleback (Gasterosteus aculeatus), and bluegill (Lepomis macrochirus).
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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
phoeincus), raccoon (Procyon rotor), muskrat (Ondatra zibethicus), and beaver (Castor
canadensis).

Habitats that support special-status species are considered sensitive habitats. Sensitive
aquatic/ wetland areas 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 curicularia) may use
man-made culverts, perches, and bare earth areas that contain burrows provided by ground
squirrels. Loggerhead shrikes (Lanius ludovicianus) may nest on antenna wires and forage in
grasslands. Both owls and shrikes are typical species of the grassland habitats on-base. Also,
vernal pool fairy shrimp have been found in artificially created depressions that seasonally
fill with water.

1.4 Geology and Hydrogeology
This section provides a discussion of the regional geologic setting near Travis AFB, as well
as specific geologic conditions in the WABOU.

1.4.1 Geology
Travis AFB is located on the western edge of the Sacramento Valley segment of the Great
Valley Geornorphic Province. This province is a sediment-filled synclinal basin with a
northwest-to-southeast-oriented axis. The Coast Range Geornorphic 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 is located on the western flank of the truricated anticline that traverses Travis
AFB in a northwesterly to southeasterly direction. The axis of the anticline runs through the
East Industrial Operable Unit (EIOU) near Facility 363, about 2 rniles 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 antichne.

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 11-1-2. Bedrock at the
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 unconsolidated 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 overlies it, the bedrock may
form a boundary for groundwater flow and therefore influence the migration of
contan-driants in groundwater. Table II-1-1 is a stratigraphic colurrm that summarizes the
hthology and age of the geologic units in the area.
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TABLE 11-1-1
Stratigraphic Column of Geologic Units at Travis AFB
WASOU Soil ROD
Travis AFB, Caffornia
Million Possible
Years Geologic Range of
Ago Ere Period Epoch Unit Lithologic Description Thickness

1.8 Cenozoic Quaternary Pleistocene Younger Alluvium Interbedded clays, silts, sands 0-70 feet
and Recent and gravels, Continental

Older Alluvium Interbedded days, silts, sands, 0-100 feet
and gravel, Continental

Bay Mud Interbecided clays, sifts, sands
and gravel, continental

5 Pliocene Tehama Interbedded gravels, sands, silts
Formation and clays, partially Consolidated,

occasional volcaniclastlic
sediments; continental
Unconformity

27 5 Tertiary Miocene Neroly Sandstone Interbedded sandstone, 0-60 feet
(San Pablo siltstone, and shale, distinctive
Group) bluish color, manne

Unconformlity
38 Oligocene
55 Eocene Markley Massive micaceous, arkosic 0-60 feet

Sandstone sandstone. interbeds of ststone
and shale, manne

Nortonville Shale Predominantly dark gray marine 80 feet
shale and siltstone, minor
sandstone, coal and glauconibc
sandstone unit

Domergine Coarse-grained sandstone, 50 feet
Sandstone minor sillstone and shale

interbeds, gray to brown, marine
(in outcrop only as mapped by
Sims et al., 1973)

Palecicene Unnamed Interbedded shale, siftstone, and
Formation thinly laminated friable

sandstone, marine (as mapped
by Sims et al., 1973)

Source Sims et al., 1973.

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
is 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 WABOU is unknown. Travis AFB is located on the northeastern margin of the Fairfield-
Suisun Basin astride the Vaca Fault. The Vaca Fault is aligned northwest-southwest and is
mapped as a fault with late Quaternary (during the past 700,000 years) activity Uennings,
1994). No historic activity has occurred on this fault. Travis AFB lies on alluvial fans that
extend from the Vaca Mountains to the Suisun Marsh. These fans were deposited by the
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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, serpentinites, ultramafic rocks, and the Sonoma Volcarucs (Olmsted and
Davis, 1961; Wagner, 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 drainages have filled again with alluvium. This material is
referred to as Younger Alluvium. At Travis AFB, the overall thickness of the alluvium
ranges from 0 to approximately 70 feet, but is generally less than 50 feet. West of Travis
AFB, the tl-dckness 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, chemical, and biological processes. The nature of a soil is in part a
function of climate, surface slope, time of exposure at the surface, and the type of original
(parent) material. Soils in the vicinity of Travis AFB are classified as alfsols, which are
primarily silt and clay loants 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 soil series. The soils are old and are characterized by a well-developed soil
profile.

1.4.2 Hydrogeology
Travis AFB is located along the eastern edge of the Fairfield-Suisun 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 is bordered to the
north by the Vaca Mountains and to the east by the ridge that runs along the eastern portion
of the North Operable Unit (NOU) and ElOU. The basin slopes south toward the Suisun
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 yield groundwater of usable quantity or quality in the
Fairfield-Suisun Basin (Thornasson et al., 1960).
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1.4.3 Groundwater Use
Intensive extraction of groundwater generally occurs only to the west of Travis AFB and
Fairfield where the alluvium is thicker and contains a greater abundance of coarse-grained
sediment. Groundwater wells in the area of Travis AFB are limited to domestic, stock-
watering, and irrigation 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, 1993). SoIano County does not
supply water to the residences surrounding Travis AFB. The two nearest domestic wells are
within 1700 feet of the south boundary of Travis AFB.

No on-base wells are used for potable water production. However, several wells located
4 miles north of Travis AFB, at the Cypress Lakes Golf Course (Annex 10), produce 400 to
500 irtillion gallons of water per year. TTds 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 is located approximately 3 miles west of Travis AFB. The large 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 in 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 is 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
Francisco 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 is an intermittent stream. Union Creek splits 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 is 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 comer of the WABOU. The channel forms the boundary between the
WIOU and the WABOU and parallels Ragsdale Street for about 4,000 feet Flow in the
channel is 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 is collected in a
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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 is served by one of the drainage systems that collects runoff from along
the runway and the inactive sewage treatment plant area and directs it to Denverton Creek
and Denverton Slough. Denverton Creek is an intermittent 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 interniittent stream in the vicinity of the Base. With
the exception of these drainages, the remaining six drainage areas at the Base empty into
Union 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 in
the vicinity of the Base empty into the Suisun Marsh. No springs have been recorded within
the confines of Travis AFB.

Surface water pathways as defined in this WABOU Soil ROD include Union Creek, drainage
channels, the storm and sanitary sewer system and the backfill material surrounding
underground sewer fines. Surface water samples were collected at all surface water
pathways adjacent to the nine WABOU soil sites. No surface water contamination was
detected.
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2.0 Overview of Travis AFB Environmental Programs
The Travis AFB Environmental Management Office is divided into three branches:
Compliance, 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, which 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 Regulation AFI 32-7005 sets up an Environmental Protection Committee to oversee
management of all environmental programs at each installation.

The Air Force environmental compliance regulations that parallel the federal environmental
regulations are divided into the following subject areas:

• Air Quality Compliance
• Water Quality Compliance
• Solid and Hazardous Waste Compliance
• Storage Tank Compliance
• 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 envirorunent. Travis AFB produced the most recent version of the
MAP in 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 Base General Plan, 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 operation,
utilities, transportation, and architectural compatibility. Of particular importance is its role
in enviroranental protection. The Base General Plan addresses proper hazardous waste
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management and recognizes CERCLA-related activities through proper land use at
Travis AFB. The Travis AFB Community Planner maintains the Base General Plan. Section
5.4 (Land Use Controls) addresses the incorporation of land use restrictions into the Base
General 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 facility for hazardous waste management under the
Resource Conservation and Recovery Act (RCRA) and State of California hazardous waste
management programs. Travis AFB received a Part B hazardous waste facility storage
permit from Cal-EPA/DTSC and U.S. EPA on 5 March 1993.

2.1.4 Petroleum-onfy Contaminated Sites Program
The Travis AFB Petroleum-only Contaminated Sites (POCOS) program is designed to
manage on-base petroleum-related contarriination sites. Travis AFB and the regulatory
agencies agreed to remove the POCOS from the Travis AFB IRP, because CERCLA excludes
petroleum as a CERCLA contaminant. The Air Force will address petroleum contamination
under CERCLA if it is commingled with CERCLA contaminants.

POCOS are typically associated with surface and subsurface releases from fuel spills, piping
leaks, oil-water separators, or underground storage tanks (UST). 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 is the North/South Gas Station site.
The San Francisco Bay RWQCB is the lead oversight agency for d-ds program.

2.1.5 Stormwater Discharge Permit
Travis AFB monitors stormwater outfalls in compliance with its California National
Pollutant Discharge Elimination System (NPDES) pern-dt. The ongoing monitoring program
was developed in 1992 and modified in 1999. The Air Force conducts surface water
sampling and reporting according to the permit requirements. The San Francisco Bay
RWQCB is the lead oversight agency for stormwater disdiarges.

2.2 Restoration Branch
The Restoration Branch manages the Travis AFB IRP that was initiated in 1983 to investigate
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 NPL on November 21,1989 (54 Federal Register 48187).

The Air Force, U.S. EPA, DTSC, and San Francisco Bay RWQCB negotiated and signed an
FFA in September 1990 The FFA is 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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2.2.1 CERCLA Process
CERCLA was passed in 1980 and amended by SARA in 1986. This law established a
program to remediate sites contaminated with hazardous constituents to protect public
health and the environment. CERCLA established a series of steps to investigate site
contanimation and design and implement appropriate remedial actions at these sites. The
major steps of the CERCLA process are described below.

Remedial Investigation (RI) - The RI is used to collect data to characterize site conditions,
to determine 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 minimize collection of
unnecessary data and maximize data quality. Initial data collection efforts provided a basic
understanding of site characteristics. As this basic understanding was achieved, subsequent
data collection efforts focused on filling identified 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 WABOU RI report
(CH2M HILL, 1997).

Feasibility Study (FS) - The FS is 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
implementability screening was conducted that 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 decisionmaking process. The results of this study were published in the
WABOU FS (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 Soil PP (Travis AFB, 1998b) gave the
public an opportunity to comment on the preferred soil alternatives during a 30-day public
comment period Ouly 8,1998 to August 8,1998). All community members on the Travis
AFB Community Relations list received a copy of the PP just prior to the start of the public
comment period. The Air Force formally presented the preferred soil alternatives to the
public at the July 23, 1998 public meeting. The Air Force also published a fact sheet in
February 2000 to describe major changes to two of the soil remedial actions. The WABOU
fact sheet gave the public an opportunity to comment on these changes during a 30-day
public comment period (February 23,2000 to March 24,2000). All community members on
the Travis AFB Community Relations list received a copy of the fact sheet just prior to the
start of the public comment period. The Air Force formally presented the changes to the
public at the March 15, 2000 public meeting.

The Air Force has also published a WABOU Groundw�ter PP (Travis AFB, 1998a) that
presented the preferred alternatives for the WABOU groundwater sites. A separate 30-day
public comment period (April 8,1998 to May 8,1998) and public meeting (April 23,1998)
was held to promote public participation in the decisionmaking process.
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Record of Decision (ROD) - The ROD presents the selected alternative and final cleanup
levels at each soil site. It summarizes all CERCLA activities at each soil site and documents
that the Air Force and the regulatory agencies are in agreement as to how the cleanup is to
take place. The Groundwater Interim Record of Decisionfor the WABOU (Travis AFB, June
1999) describes the remedial actions for the groundwater sites

Remedial Design (RD) - The RD specifies the engineering design used to implement the
selected alternative at each soil site.

Remedial Action (RA) - The RA is the construction and operation of the selected
alternatives specified in the ROD and designed in the RD. The Air Force will subn-dt a
schedule for the Remedial Design/Remedial Action (RD/RA) activities to the regulatory
agencies 21 days after the WABOU Soil ROD is signed.

2.2.2 Operable Units
Initially, Travis AFB was treated as a single entity with one associated comprehensive
cleanup schedule. In May 1993, the FFA was amended and the Base was divided into the
four Operable Units (OU) listed below to facilitate the overall cleanup program:

• East Industrial Operable Unit (EIOU)
• West Industrial Operable Unit (WJOU)
• North Operable Unit (NOU)
• West/ Annexes/ Basewide Operable Unit (WABOU)

The WABOU has three main components:

• The western portion of the installation. Eight of the soil 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 Office. Cypress Lakes Golf Course (SS041) is an
annex. As described in Part I (Declaration), the Potrero Hills Annex has been removed
from the WABOU and will be addressed in a Potrero Hills Operable Unit (PHOU).

• 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.

Operable unit boundaries are shown in Figure II-1-1. In October 1995, the ElOU, WIOU, and
NOU were combined into the North/East/West Industrial Operable Unit (NEWIOU).
Currently, the three operable ui-dts on Travis AFB are the NEWIOU, the WABOU and the
PHOU. Any additional sites that are identified after the finalization of the WABOU Soil
ROD will be addressed in the PHOU.

2.2.3 Removal Actions
There have been two removal actions within the WABOU. In April 1993, a RCRA corrective
action was conducted to close the acid neutralization sump at Building 755 This sump was
identified in the WABOU RI report as the most probable source of the trichloroethene (TCE)
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contamination migrating from the site. The cobblestones were decontaminated prior to
disposal, and the residual liquids and solids at the bottom of the sump were sampled and
analyzed for hazardous characteristics. All hazardous waste was contained, transported,
and disposed of in accordance with federal, state and local environmental regulations. The
concrete sump and associated piping were demolished and removed from the site. Soil
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. This RCRA corrective action did not meet residential cleanup standards for soil, so the
Air Force selected an appropriate remedial action for this site, as described in section 5.3.1
[Building 755(DPO39)].

In October 2000, a soil removal action began at the Cypress Lakes Golf Course Annex to
excavate pesticide-contarninated soil from its maintenance yard. This removal action was in
response to a request from the Travis AFB Restoration Advisory Board to look for ways to
expedite the cleanup of soil sites. Travis AFB and the regulatory agencies agreed to conduct
the remedy at this annex as a removal action. They also agreed to forego an Engineering
Evaluation/Cost Analysis (EE/CA), since the WABOU RI, WABOU FS and WABOU
Proposed Plan (with its public comment period) were equivalent to an EE/CA. The Action
Memorandumfor the Removal Action at the Cypress Lakes Golf Course Annex (Radian, 1999)
documents the decision to conduct the removal action at the annex. The Work Plan for the
Removal Action at the Cypress Lakes Golf Course Annex (ECC, 2000) describes the tasks needed
to successfully conduct the removal action. The excavation and transport of the pesticide-
contaminated soil to an approved off-base landfill was completed in January 2001. The
Cypress Lakes Golf Course Annex Removal Action Report (ECC, 2001) describes the successful
excavation, transportation and disposal of pesticide-contaminated soil from the Annex.
Since this removal action met all residential cleanup standards for soil, this Annex is
considered to be a No-Further-Action site, as described in section 5.3.9 [Cypress Lakes Golf
Course (SS041)].

The Travis Air Force Base Groundwater Interim Record of Decisionfor the NEK70U (Radian,
1997) describes several groundwater removal actions that had been conducted in the
NEWIOU.

2.2.4 Risk Assessment
The WABOU RI included a human health risk assessment and an ecological risk assessment.
Section 3 2.1 (Human Health Risk Assessment) provides a detailed description of the human
health risk assessment, and section 3.2.2 (Ecological Risk Assessment) provides a detailed
description of the ecological risk assessment. In addition, the potential ecological risks to
plants and animals were quantified from a basewide perspective and were presented in the
Final Comprehensive Basewule Ecological Risk Assessment - Tier 2: Screening Assessment
(CH2M HILL, 1996).

2.2.5 Community Participation
Travis AFB has had a community relations program since 1990. The purpose of this
program is to inform the public and involve the commuruty in the environmental decision-
making process.
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The highlights of the community relations activities taken by Travis AFB; are presented
below:

• Federal Facilities Agreement (FFA). The Air Force, U.S. EPA, Cal-EPA/DT'SC, and San
Francisco Bay RWQCB have negotiated an interagency agreement that includes
requirements for community relations activities based on provisions in federal (and
where applicable, state) statutes, regulations, and guidelines.

• Restoration Advisory Board (RAB). In 1994, Travis AFB established a RAB comprising
representatives of the community and the regulatory agencies. Through its quarterly
meetings and its focus groups, the RAB has provided valuable input about community
concerns regarding the Restoration Program. The Technical 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 priontization, 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.

• Administrative Recor4Wormation Repository. The Air Force established an
Administrative 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 Administrative 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
in 1991. The Air Force revised the CRP in 1998. The Travis AFB Remedial Project
Manager (RPM) is currently implementing the CRP.

• Mailing List. A mailing list of all interested parties in the community is 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 rrilestones in the restoration program occasionally since 1993. Since 1995
the Air Force has published and mailed quarterly newsletters to everyone on the mailing
list. The newsletters contain information about public participation, issues 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 WABOU Soils
Proposed Plans and the WABOU fact sheet 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 libraries for public review.

• Public Meetings. The Air Force held a 30-day public comment period for the WABOU
Soil Proposed Plan Guly 8,1998 to August 8,1998). The Air Force held a public meeting
on the evening of July 23, 1998 to present the proposed remedial alternatives for
WABOU soil sites. The Air Force also held a 30-day public continent period for the
WABOU fact sheet (February 23,2000 to March 24,2000). The Air Force held a public
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meeting on the evening of March 15, 2000 to present major changes to two of the
proposed remedial alternatives. At both meetings, representatives from the Air Force,
Cal-EPA/DT'SC, San Francisco Bay RWQCB, and US EPA were present to answer
questions about the soil contairdnation. Questions and cominents from the public and
responses are included in Part III, the Responsiveness Surnmary.

2.2.6 Remedial Design/Remedial Action
The RD/RA will include the design and implementation of all actions specified in this
WABOU Soil ROD. The regulatory agencies will be involved in the approval and oversight
of the design and construction of the remedial actions.

The Air Force will submit the RD/RA schedule for implementing the ROD 21 days after
signing the ROD 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. The Air Force has prepared a Baseunde Soil RDIRA Plan that covers the general
approach for implementing the remedies at all Travis AFB soil sites. The Soil RD/RA Plan
will include a copy of the RD/RA schedule. In addition, the Air Force will also prepare an
attachment to the Soil RD/RA Plan for each Travis AFB soil site and for the CAMU that will
provide the detailed approach for the selected remedy at each site.

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 Management Action Plan (P2 MAP) defines the framework to
accomplish these actions. The P2 MAP 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 minimizing
wastes generated by sampling activities in the IRP
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3.0 WABOU Remedial Investigation Summary
The primary objectives of the WABOU 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 contamination. Following the RI field activities and data
evaluation, each site received a human health and ecological risk assessment. A quantitative
human health risk assessment (HHRA) resulted in the identification of chemicals of concern
(COC) for each site and the calculation of site-related excess lifetime cancer risks, as well as
Hazard Indexes (for non-cancer-causing chemicals) for each COC. Similarly, the ecological
risk assessment (ERA) resulted in the identification of chen-dcals of ecological concern
(COEC) for each site and the calculation of Hazard Quotients (HQ) for various ecological
receptors (selected indicator species of plants and animals) for each COEC.

3.1 Nature and Extent of Contamination
Nine of the 41 WABOU sites require a soil remedial action. Originally Buildings 929/931
and Building 940 were separate sites but now have the same site designation, because the
contamination from both sites migrated into the same drainage ditch. Building 905 and
Cypress Lakes Golf Course also share a site designation (SS041) but are presented
separately. The Cypress Lakes Golf Course does not require a remedial action, as is
described in section 5.3.9 [Cypress Lakes Golf Course (SS041)]. Table II-3-1 presents a brief
description of each WABOU soil site. Section 3.3 presents a detailed description of each site.
Figure 11-3-1 shows the locations of the nine WABOU soil sites and the extent of
contamination. Figures in Section 5 show each site in more detail.

There were three types of soil sampling used in the WABOU RI. Surface soil sampling using
a hand trowel or shovel supported the assessment of contamination at or near the ground
surface and applied to a depth of 0 to 3 inches. Shallow soil boring using a hand auger
consisted of surface (O to 3 inches) and subsurface (3 inches to 4 feet) soil sample pairs. Soil
boring sampling using a hollow-stem auger reached depths greater than 10 feet.

Surface soil samples (O to 3 inches) and shallow soil borings (O to 4 feet) provided data for
the HHRA and the ERA. Soil boring samples between 4 and 10 feet provided data for the
HHRA. Soil boring samples from greater than 10 feet below ground surface provided data
to assess the vertical extent of soil contamination and the n-dgration of contaminants to the
water table.

3.2 Risks Assessments
As part of the RI, each site received an HHRA and an ERA.
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TABLE 11.3-1
WABOU Soil Site Descripfions
WABOU Soil ROD
Travis AFB, California

Site
Site Name Designation Site Description

Building 755 DPO39 Building 755 is the Battery and Electric Shop. A former battery neutralization sump was
used to dispose of lead-acid solutions. This practice was discontinued in 1978, and the
sump was removed in 1993. Lead in the surface soil around the edges of the former
sump area does not present an unacceptable risk to local workers or the environment.

Building 905 SS041 Building 905 is the Entomology Shop used to mix and store pesticides and herbicides.
An outdoor Concrete wash facility was used to wash pesticide residue off pesticide
applicator vehicles The topsoil surrounding the wash facility contains a variety of
chlorinated pesticides These pesticides my be a source of potential human health nsk.

Building 916 SDO43 Building 916 is an emergency electric power facility At least one electrical transformer
on a concrete pad adjacent to the building leaked cooling oil containing a Polychlonnated
Bipheny! (PCB) into the surface soil The Concentration of PCBs does not present an
unacceptable risk to either local workers or the environment

Buildings SDO42 Building 929 is a storage shed near a former Hazardous Waste Accumulation Area
9291931/940 Building 931 is a maintenance facility for portable electrical generators Both facilities

drain into an adjacent drainage ditch Sediment within the ditch is contaminated with
Sernivolatile Organic Compounds (SVOCs) and metals These Compounds may be a
source of potential human health and ecological risk.

Building 940 is a former paint-drying facility located within the former Fairfield Air Force
Station, an Atomic Energy Commission facility that stored and maintained nuclear
weapons. No elevated radioactive residue was found. A sediment sump near the building
and a Connecting ditch are contaminated with various metals associated with the painting
operations These metals may be a source of potential ecological risk.

Landfill 3 LF008 Landfill 3 consists of a series of small, unlined trenches that were used to dispose of
expired pesticide containers. Several chlorinated pesticides are present in the waste
material and soil surrounding the trenches These pesticides may be a source of
potential human health and ecological nsk.

Landfill X LF044 Landfill X is not a landfill but is actually an equipment training area and a stockpiling area
for construction debris that contained metals and SVOCs. These compounds may be a
source of potential human health and ecological risk.

Former Small SDO45 The former small arms range is an open field near the south gate historically used for
Arms Range small arms training Lead was detected in the soil and may be a source of potential

human health and ecological risk

Redhead SS046 Railroad operations deposited metals and SVOCs into the surface soil These
Munitions compounds do not present an unacceptable risk to either local workers or the
Staging Area environment

Cypress SSD41 A portion of the golf course maintenance yard had historically been used for the mixing
Lakes Golf of chlorinated pesticides Section 2 2 3 describes the removal action that Trams AF13
Course used to remove these pesticides from the maintenance yard.

Radioactive RWO13 This dry waste landfill is a fenced backfilled trench that was part of the former Fairfield
Burial Site 21 Air Force Station, an Atomic Energy Commission facility that stored and maintained
Dry Waste nuclear weapons. Low-level radioactive waste from the maintenance of the nuclear
Landfill Components was buried in the trench and may be a source of potential human health

risk.
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3.2.1 HumanHealthRiskAssessment
An HHRA is a baseline assessment that evaluates potential threats to human health in the
absence of any remedial action. The HHRA begins by evaluating the chen-dcals of potential
concern (COPC) and concludes with identification of the CCCs. Section 3.7 of the WABOU
RI report presents a detailed discussion of the HHRA at WABOU sites.

The following steps summarize the evaluation process:

Identification of Chemicals of Potential Concern (CCIPC) -Identifies the chemicals
evaluated in the HHRAs.

Exposure Assessment- Identifies potential pathways by which exposure could occur;
characterizes the potentially exposed populations; and estimates the magnitude, frequency,
and duration of exposure.

Toxicity Assessment-Summarizes the toxicity of the COPC and the relationship between
magnitude of exposure and adverse health effects.

Risk Characterization -Integrates the toxicity and exposure assessments to estimate the
potential risks to human health from exposure to site chemicals. Chemicals that exceed risk
factors in surface soil/dry sediment, subsurface soil or groundwater are identified as COCs.
The potential risk posed by a carcinogenic compound is expressed as a probability value
(i.e., 1 x 10-6). The potential risk posed by a non-carcinogenic compound is expressed as a
ratio, known as a Hazard Index, of the estimated intake of a cherrucal divided by its
reference dose. The hazard index takes into account multiple routes of exposure (i.e.,
inhalation, ingestion, etc.).

Highlights of the HHRA within the WABOU RI report are as follows:

• Section 3.7.2 (Screening HHRA) describes the first step of the HHRA that involved the
identification of No Further Action sites based on cherrUical exposure under residential
conditions.

• Section 3.7.3 (Quantitative HHRA) describes the evaluation of site-specific exposure
scenarios. The commercial/industrial worker exposure scenario applies to most sites,
based on the current and anticipated future site use.

3.2.2 Ecological Risk Assessment
The overall purpose of an ERA is to provide a qualitative and quantitative evaluation of the
actual or potential effects of contaminants on plants and animals (other than humans and
domesticated species). The WABOU ERA (CH2M HILL, 1997) evaluated potential threats to
the environment in the absence of any remedial action. The ERA identifies and characterizes
the toxicity of the chen-ticals of potential ecological concern (COPEC), possible exposure
pathways, potential ecological receptors, assessment and measurement endpoints, and the
upper boundary of possible risks under the conditions defined for the various WABOU
sites. One result of the ERA is the identification of CCECs for each site.

The ERA used a tiered approach to support the investigation of, and the remedial action
decisions for, the WABOU soil sites. The Tier 1 assessment was qualitative in nature and
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identified the chen-dcals, habitats and potential ecological receptors at each soil site. The
Tier 2 assessment was a screening process that quantified potential risks to ecological
receptors by comparing Exposure Point Concentrations (EPC) to Critical Toxicity Values
(CTV) for each target species. The EPC is a chemical concentration to which a target species
may be exposed at a site. The calculation of the EPC takes into account the number and
chemical concentration of samples collected at the site. The CTV is a chemical- and receptor-
specific value that is derived from a selected exposure medium and pathway. It is based on
Reference Toxicity Values (RTVs) for plants and animals reported in toxicological databases,
wildlife toxicological reviews, or scientific literature, as well as results of site-specific
bioassays. CTVs are expressed as a chemical concentration in soil. CTVs are derived from
the target species RTVs, bioaccumulation factors, species-specific exposure factors, and
dietary compositions of target species. The CTVs are conservative values, because they
assume animals will be resident within the area of each soil site, although the sites often are
smaller than the home range (which is especially true for birds). The Tier 3 assessment
validated the results of the Tier 2 assessment, using bioassays, to better define the potential
risks and reduce uncertainties. Section 3.8 of the WABOU RI report (CH2M HILL, 1997)
presents a detailed description of the tiered approach used for the ERA and the results of
the Tier 3 ERA at WABOU sites; relevant portions for soil sites are summarized below.

Travis AFB has two primary terrestrial habitats that are typical of the region and are
described as herbaceous-dominated habitats (annual grassland, pasture, and early suc-
cession ruderal habitat) and urban habitats (industrial areas, lawns, and ornamental plants).
Terrestrial vertebrates associated with non-native annual grasslands are commonly found
on base. Typical avian species include ring-necked pheasant (Phasianus colchicus), American
kestrel (Falco sparverius), American robin (Turdus migratorms), and the western meadowlark
(Sturnella neglecta). Reptiles observed, or potentially occurring, at the Base include the
western fence lizard (Sceloporus occidentalis), gopher snake (Pituophis melanoleucus), and
California red-sided garter snake (Thamnophis sirtalis infernalis). Common mammals iden-
tified include deer mouse (Peromyscus maniculatus), California ground squirrel (Sperinophilus
beecheyi), Botta's pocket gopher (Thomomys bottae), black-tailed hare (Lepus californicus), and
red fox (Vulpes vulpes). Tables 2-6 through 2-10 in the WABOU RI (CH2M HILL, 1997) list
the individual plant, invertebrate, ampl-ubian, bird, and mammal species associated with the
habitats found on Travis AFB. Table 2-11 (CH2M HILL, 1997) lists several special-status
species observed on base, including the burrowing owl (Athene cunicularia).

One of the key components of the ERA was the identification of ecological resources that
were valued (termed 'assessment endpoints'); the goal of the ERA was to evaluate potential
risks of contaminant exposures to these endpoints. The following assessment endpoints
were used for sites in terrestrial habitats:

• Plants - maintain grassland productivity or plant species composition

• Animals - maintain the prey species (e.g., invertebrates and herbivorous mammals and
birds) available to secondary consumers; maintain the population of avian and
marnmalian consumers; and protect individual special-status bird species likely to nest
or forage in grassland habitat.

Selection of Assessment and Measurement Endpoints is described more fully in
Section 3.8.2.5 of the WABOU RI report (CH2M HILL, 1997).
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Another crucial component of the ERA is to develop a Conceptual Site Model (CSM) that
describes the different pathways by which ecological receptors may be exposed to
contaminant sources. The CSM also denotes which types of receptors are likely to have a
potential risk of exposure for each pathway. This model is described in detail in Section
3.8.2.6 of the WABOU RI report (CH2M HILL, 1997). Briefly, contaminants at Travis AFB
may be released from their primary sources via two mechanisms: (1) surface dispersion to
surface soils, and (2) infiltration/percolation to subsurface soils and groundwater. Surface
soil contaminants may be subsequently transported via stormwater runoff to surface water,
sediments, or other surface soils. These contaminants may also be released and transported
by air as either volatile en-dssions or dust. Subsurface contan-dnated soil represents a direct
pathway of exposure to plants and to animal receptors that live or burrow in the soil.
Groundwater in the WABOU is more than 5 feet bgs; therefore, discharge to surface water
and completion of this exposure pathway is not likely. Potential exposure routes include
root or foliar uptake (plants only), direct ingestion, dermal contact, and inhalation or
secondary ingestion through consumption of contaminated forage or prey.

The number of different habitats and species present at any site makes it impractical to
evaluate the potential ecological risks to each individual species. Therefore, a subset of
potential receptors, called target species, was selected for evaluation in the ERA. Selection of
target species is important because it allows for extrapolation of effects from a small subset
of species to those in a larger group and potentially to the community as a whole. To
effectively make such extrapolations, target species were selected that fulfill as many of the
following criteria as possible:

• Species that are known to occur or are likely to occur at the site

• Species that relate to the assessment endpoints selected

• Species that are likely to be maximally exposed to COPECs or are especially sensitive to
them

• Sedentary species or species with a small home range

• Species that are known to play an integral role in the ecological community structure at
the site

• Species that are known or likely to be especially sensitive to contaminants, and therefore
are an indicator of ecological change

• Species that are representative of the foraging guild or that serve as food items for
higher trophic levels.

To conduct the ERA, a special-status bird species (the burrowirig owl), several common bird
(American robin and western meadowlark) and mammal (deer mouse and ornate shrew)
species that are representative of animals found at the sites, along with plants and terrestrial
invertebrates, were selected for evaluation. Section 3.8.3.1 of the WABOU RI report (CH2M
HILL, 1997) presents full descriptions of each of these species.

Ecological receptors may be exposed to chemicals in soil, sediment, or surface water via
direct or secondary exposure pathways. Complete exposure pathways evaluated for the soil
sites include root uptake (plants only), direct ingestion by terrestrial invertebrates, dermal
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contact by terrestrial invertebrates, incidental ingestion by terrestrial vertebrates, inhalation
of volatiles by birds (burrowing owl only), and food-chain transfer via ingestion of
contaminated plants or wildlife (secondary exposure). More detail on selected exposure
pathways is available in Section 3.8.3.2 of the WABOU RI report (CH2M HILL, 1997).

Contan-driant exposure may cause a variety of effects in receptor species. Potential effects on
plants include toxicity to target (or acceptable surrogate) species represented by adverse
changes in growth rate, biomass, and reproduction (e.g., seed germination) and bioaccu-
mulation in tissues detern-dried by tissue residue analysis. Target prey species may exlubit
toxicity through decreases in reproduction and survival, and may bioaccumulate chen-dcals
(determined by tissue residue analysis) which can be transferred to avian and mammalian
consumers. As a result of this secondary exposure, consumer species may suffer reductions
in reproduction and survival. Additionally, decreases in the abundance of prey species due
to toxic effects of contaminant exposure may cause adverse effects on reproduction and
survival of consumer species. Effects and measurement endpoints are further discussed in
Section 3.8.2.5 and Table 3-17 of the WABOU RI report (CH2M HILL, 1997).

The ecological effects assessment establishes a relationship between concentrations of
COPECs and adverse effects in ecological receptors. CTVs are obtained or derived from
toxicological literature, toxicity bioassays, and evaluation of bioaccumulation potential. Site-
specific information and toxicological data for the identified target species were used in
preference to literature sources. When toxicological information for the target species was
not available, information for similar species was used and was extrapolated to the target
species (mammals and birds only). In addition, toxicity information resulting from chronic
studies was used in preference to acute information, unless site-specific conditions dictated
use of acute information. Two upland terrestrial areas (pastural and pastural/mowed
grassland habitat) were identified as reference locations, and were sampled to provide
additional background information for "natural stressors' (i.e., non-contaminant factors
causing unfavorable conditions) in surface soil.

The purpose of the risk characterization is to evaluate the evidence linking site contaminants
with potential adverse ecological effects. This link is established by combining the exposure
assessment, ecological effects assessment, toxicological data, and site chemical data through
quantitative and qualitative evaluations. In the WABOU ERA, quantification of the potential
ecological risk posed by a contaminant to a target species was conducted using an HQ
approach. The formula for the HQ is:

HQ = EPC/CTV

The magnitude of the HQ provides a broad determination of the potential ecological
toxicity/risk for a chemical. Because of the uncertainties associated with the CTV calculation
process, the WABOU ERA expresses potential risk as measured by the HQ in general terms:
less than 1 - no or low risk, 1 to 10 - low to medium risk, 10-100 - medium to high risk, and
greater than 100 very high risk.

The results of the toxicity bioassays were used to calculate no observed effect concentrations
(NOECs) for plants, terrestrial invertebrates, and aquatic organisms and bioaccumulation
factors (BAFs) for plants and terrestrial invertebrates. These site-specific NOECs and BAFs
were used in the derivation of the CTVs that were used in the HQ calculations. In addition,

RDDID13510002 (SECTIONS 1 THROUGH 4 DOC) 11_�B



12 77 71
PART 11 DECISION SUMMARY

the results of the toxicity bicassays were used to evaluate the toxicity at the locations where
the samples were collected. For birds and manunals, all HQs were based on CTVs that
represent no observed adverse effect levels (NOAELs) of exposure.

Qualitative evaluations focused on the reasonable potential for exposure of target species to
contaminants at each site. This potential for exposure was evaluated through assessment of
the magnitude of the HQ, habitat quality of the site, home range size of target species in
comparison to size of site/contaniinated area, frequency of detection, and use of maximum
values or 95 percent upper confidence levels of the mean as EPICS. Results of these
evaluations were used in conjunction with the results of the quantitative evaluations to
determine if COPECs would be retained as COECs, and those COECs will be used as the
basis for recommendations for evaluation of the site during the FS. (Derivation and
justification of cleanup goals based on the results of the ERA are discussed below in Section
5.2.5 of this document.)

In summary, the magnitude of the HQs was used as an indication of the magnitude of
potential risk, but it is not an exact estimation of risk. If a COPEC had a high HQ� but the
other qualitative evaluations (i.e., habitat quality, home range, frequency of detection, and
EPC) indicated that the potential for exposure to the COPEC was low, then the COPEC may
not have been retained as a COEC.

Finally, uncertainties and lin-dtations are inherent in all aspects of an ERA and include those
related to problem formulation, exposure assessment, ecological effects assessment, and risk
characterization. The major uncertainties and lin-dtations associated with soil sites are
presented in Section 3.8.6 of the WABOU RI report (CH2M HILL, 1997) and are summarized
below:

• Problem Formulation

- The use of duplicate samples as unique samples may under- or over-estimate
potential risks because the actual sample concentrations may lie somewhere between
the original sample value and the duplicate sample value.

- The background dataset used to evaluate inorganics and organochlorine pesticides
may result in an under- or over-estimation of potential risks because the inorganic
dataset was limited and the organochlorine pesticide evaluation was based on
historical legal applications (exact concentrations are unknown).

• Exposure Assessment

- Plant uptake, inhalation of volatiles or particulates, and dermal contact were not
quantified due to the limited toxicological information for these pathways. This may
under-estimate the potential risks; however, the contribution of these pathways was
expected to be minor.

- Many species were identified as potential receptors, but habitat or other conditions
may preclude these species from using the site regardless of the presence of
COPECs. This may over-estimate the potential risks.

RDDW13510002 (SECTIONS I THROUGH 4 DOC) 11-3-9



1277 72

PART 11 DECISION SUM"Y

- Assumptions regarding the exposure route (e.g., media intake, population
characteristics, and exposure patterns) may not characterize exposures resulting in
under- or over-estimation of potential risks.

- Calculation of risks based on target species may under- or over-estimate potential
risk because other species may have different exposure or intake than that modeled
for target species.

- Species commonly used in bioassays (e g., earthworms, lettuce, daphnia, and
amphipods) may be more or less sensitive than species found onsite resulting in
over- or under-estimation, respectively, of potential risks.

• Ecological Effects Assessment

- RTVs are subject to change, as new evidence becomes available. This may under- or
over-estimate the potential risks.

- No mathematical correlation exists to extrapolate LD50s to NOAELs; therefore, RTVs
derived from LD50s or LC50s may under- or over-estimate potential risks.

- RTVs and CTVs were derived from laboratory animal studies. Extrapolation
between species from different families and classes may induce error because of
differences in pharmacokinetics, target organs, and population variability. This may
under- or over-estimate potential risk.

- Toxicity values were not available for all chemicals at the site; thus, these chemicals
were not addressed quantitatively. This may under-estimate the potential risks.

• Risk Characterization

- Hazard quotients can be used as indicators of potential risk, but due to uncertainties
in the derivation of CTVs, they cannot be used as an exact measurement of potential
risk. This may under- or over-estimate risk

- Use of risk estimates for target species to characterize risks to plants and wfldlife
throughout the site may under- or over-estimate the potential risks because target
species may be more or less sensitive to COPECs than other species.

- Toxicity and risk were evaluated for individual chemicals. This may underestimate
risks associated with exposure to multiple chemicals.

3.3 Site Descriptions
This section provides a description and history for each WABOU soil site. It identifies the
COCs and CDECs for surface and subsurface soil and references the appropriate sections of
the WABOU RI report that pertain to the human health and ecological risk assessments.

Table 11-3-2 presents the soil COCs and COECs at each site, the maximum concentrations
detected, and the maximum human health risk values and ecological HQs associated with
each contaminant. When reading this table, it is important to realize that the maximum
contaminant concentration at a soil site does not necessarily result in the maximum
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TABLE 11.3-2
Chemicals of Concern, Chemicals of Ecological Concern, and Potential Risks at WABOU Soil Sites
WABOU Soil ROD
Travis AFB, California

Maximum Maximum
Maximum Residential Ecological

Concentration Human Health Risk Value
Site Name (Designation) Soil COCICOEC: nI Risk Valueb HQj c

Building 755 (DPO39) � � Ml
Building 905 Chlordane 13 7 3 x 10-' NAO
(SS041)

Toxaphene 25 6 x 10-5 NA

Building 916 (SDO43)
Buildings 2 x 10-' 400
929/931/940
(SID042) Dibenzo(ah)anthracene 0.59 i x lo-, 130

2 x 104 1 5

Barium 2,020 0.2 12

Chromium 5,240 0.89 28

Nickel 85 iXle 1 7

Landfill 3 (LF008) Chlordane 118 3 x 104 95

Endosubn 0.0072 0.0021 54

Heptachlor a d 0.35 7 x10' 3.7

Landfill X (LFG44) Cadmium 2 gx 10� 14

Silver 17.8 0.001 3 6

Anthracene 9.1 0.03 1 9

Benzo( i rene 69 5 x 10-5 22,000

Benzo 6 hj ierylene 38 - NA 11

Bis(2-ethylhexyl)phthalate 1,400 7xle 16,000
Landfill X (LF044)
(contnued) Dibenz(ah)anthracene 18 6 x 10� 830

1ndeno(l,2,3-cd)pyrene 40 2 x 10' 27
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TABLE 11-3-2
Chemicals of Concern, Chemicals of Ecological Concern, and Potential Risks at WABOU Soil Sites
WABOU Soil ROD
Travis AFB, California

Maximum Maximum
Maximum Residential Ecological

Concentration Human Health Risk Value
Site Name (Designation) Soil COCICOEC (mgfkg) Risk Value b (HQ)

on 0.005 30
Former Small Arms
Range (SDO45) Copper 4,930 2 49

Redhead Munitions Benzo ne 0.61 i x lo-, 200
Staging Area
(SS046) 3x 10' 1.3

Fluoranthene 1 2 0.005 3.7

Phenanthrene 7 3 NA 1 6

Cadmium 18.7 2xlO 250

Cypress Lakes Golf Course Chlordane 0.54 9 x lo' 15.0
(SS041)

DDT 34 2xle 4.2

Endosulfan 0 053 0.02 770
Radioactive Burial Site
2/Dry Waste
Landfill (RWO13) Uranium-235 172.1+1 70 8.2 x 1 US NA

pCr1g
Maximum Concentration detected in either surface or subsurface soil. The maximum concentration is not

necessarily the concentration associated with the Human Health or Ecological Risk Values presented in their
respective columns, as described in section 3.3.
bA risk value in exponential notation represents an estimate of potential excess lifetime Cancer risk posed by a
contaminant under residential conditions. A risk value in decimal notaton represents an estimate of potential
non-cancer risk posed bya Contaminant under residential conditions. The potential non-cancer risk values are
shown in bold text. These values do not represent the potential risk values under current (industrial) conditions
at Travis AFB The term 'NA' indicates that the contaminant does not pose a cancer or non-cancer risk to
human receptors.
c The ecological risk value represents an estimate of potential risk posed by a contaminantto the most sensitive
target species evaluated in the WABOU Ecological Risk Assessment Section 3.2 2 describes the Hazard
Quotient (HQ). The term 'NA' indicates that there is no exposure pathway between the contaminant and the
target ecological receptors.
' This chemical does not pose an unacceptable risk to current or future site workers. Therefore, it is not
considered a chemical of concern.

' NA = Not Applicable

fpicoCune per gram
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potential risk posed by the contaminant. For example, a high concentration of a contaminant
at the bottom of a former six-foot trench would not result in a high ecological risk, because
most of the ecological receptors live in the top four feet of topsoil. Using the same example,
a surface soil contan-dnant may pose the highest potential human health risk, due to a higher
probability for exposure, even though the highest contaminant concentration is found in the
subsurface soil.

3.3.1 Building 755 (DPO39)
Building 755 is the Travis AFB Battery and Electric Shop. The site consists of Building 755
and a former battery neutralization sump. Past operations have included the recharging and
dismantling of lead-acid and nickel-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 in 1993.

Surface soil around the edges of the former sump area contains lead residue. Since the lead-
acid solution entered the former sump through a subsurface pipe, the presence of lead in the
surface soil is attributed to the deposition of small amounts of lead-contaminated subsurface
soil during the 1993 sump removal action. The Building 755 HHRA and ERA concluded that
the lead residue does not pose an unacceptable risk to local workers or ecological receptors.
Sections 4.1.7 and 4.1.8 of the WABOU RI report present more detailed descriptions of the
HHRA and ERA for Building 755, respectively

3.3.2 Building 905 (SS041)
Building 905 is the Travis AFB Entomology Shop 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 purpose of the washrack was to
wash down tractors used for towing bowSeTS filled with pesticides and herbicides. The
washrack consisted of a concrete pad with a perimeter berm (i.e., curb) and a drain that
discharged to an UST. The surface soil appears to have received pesticide residue from
spray generated during the washing of pesticide applicator vehicles under windy conditions
or spillage during transfer of liquids from the UST to drums.

The pesticide contan-driants in the surface soil at this site include the following COCs: alpha-
chlordane, gamma-chlordane, heptachlor epoxide, and toxaphene. Section 4.2.7 of the
WABOU RI report presents a more detailed description of the HHRA for Building 905. No
COCs or COECs are present in subsurface soil. The Building 905 ERA concluded that the
presence of chernicals will not adversely affect terrestrial plants or wildlife under current
conditions. Section 4.2.8 of the WABOU RI report presents a more detailed description of the
ERA for this site.

3.3.3 Building 916 (SDO43)
Building 916 is an emergency electrical power facility. The diesel-powered generators inside
the building sit above a cellar, or sump area, that also houses sump pumps. Prior to 1991,
spilled diesel fuel from the generators and wash water were pumped out of the building
through one of four pipes The pipes discharged onto small concrete spillways constructed
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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.

There had been a fenced and graveled electrical transformer area on the southwest comer of
the building. This area contained three liquid-filled transformers on top of a concrete pad. In
1992, one of the transformers developed a leak onto the concrete pad and ground surface.
The base removed the transformers and pad in 1993.

PCB-1254 was detected in soil at concentrations that do not pose an unacceptable risk to
local workers or ecological receptors. Sections 4.3.7 and 4.3 8 of the WABOU RI report
present detailed descriptions of the HHRA and ERA for Building 916, respectively.

PCB-1254 was detected in a groundwater sample immediately below the transformer area,
and there was a possibility that PCB-1254 in subsurface soil is a source of ongoing
groundwater contamination. Additional groundwater sampling in June 1999 demonstrated
that there is no PCB-contaminated groundwater migrating from the site. The Reevaluabon Of
Soil and Groundwater Contamination at Building 916 (SDO43) Technical Memorandum (CH2M
HILL, 2000) presents a detailed discussion on the groundwater sampling effort.

3.3.4 Building 929/931/940 (SDO42)
Building 929 is a small storage shed, 12 feet by 12 feet, completely enclosed with a concrete
floor, currently used to store paint. Building 931, a maintenance facility for portable
electrical generators, is located approximately 100 feet southeast of Building 929. A former
drum storage area, or Hazardous Waste Accumulation Area (HWAA), is located
immediately to the west of Building 929. The HWAA stored waste materials generated at
Building 931. Both buildings drain to the adjacent channel. Sernivolatile organic chemicals
(SVOCs) and metals have accumulated in the channel sediment.

Building 940, located approximately 400 feet southeast of Building 929, was formerly used
as a painting and paint-drying area for large equipment, and possibly components of
nuclear weapons from 1953 to 1962. No radiological contamination was detected in soil or
sediment samples, but SVOCs and metals resulting from painting operations were detected.

COCE; detected in soil and sediment samples collected from the drainage channel near
Buildings 929 and 931 include benzo(a)pyrene, dibenz(ah)anthracene, and
benzo(b)fluoranthene. Sections 4.4.7 and 4.25.7 of the WABOU RI report present a detailed
description of the HHRA for Buildings 929/931/940. CCECs detected include cadmium,
chromium, lead, nickel, zinc, benzo(a)pyrene, dibenz(ah)anthracene, fluoranthene,
indeno(1,2,3-cd)pyrene, and bis(2-ethylhexyl)phalate. Sections 4.4.8 and 4.25.8 of the
WABOU RI report present a detailed description of the ERA for Buildings 929/931/940.

3.3.5 Landfill 3 (LF008)
Landfill 3 consists of trenches used in the 1970s for the disposal of pesticide containers.
Landfill 3 is 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. This landfill
comprises about 1 acre of land, as indicated by the trenches excavated during the WABOU
RI. The trenches are currently covered with fill material.
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Approximately 30 cubic yards of materials were reportedly buried in trenches of varying
dimensions. The WABOU RI used geophysical surveys to locate these trenches, and six out
of nine exploration trenches encountered buried debris. The depth of waste observed was
from 5 to 8 feet, and no lining was visible beneath the waste. The excavated material
included 1- and 5-gallon metal containers, plastic and paper bags, other paper and plastic
debris, 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. There was
no evidence that other contaminants were placed into these trenches.

COCs detected in surface soil include alpha-chlordane and gamma-cl-dordane. These
contaminants are also COECs together with dieldrin, endosulfan, endosulfan II, endosulfan
sulfate, heptachlor epoxide, and methoxycHor.

COCs detected in subsurface soil include alpha-chlordane, ganuna-chlordane, heptachlor,
and heptachlor epoxide. There were no CCIECs detected in subsurface soil. Sections 4.7.7
and 4.7.8 of the WABOU RI report present a detailed description of the HHRA and ERA for
Landfill 3, respectively.

3.3.6 Landfill X (LF044)
Landfill X comprises approximately 25 acres of undeveloped land located within Grazing
Management Unit (GMU)-2, a 126-acre parcel of land used to graze horses. Linuted
information regarding past activities at Landfill X is available. It was reportedly used for
disposal of used aircraft tires in the early 1960s. The tires have since been removed.
Construction debris is n-dxed with soil in one portion of the site. In 1985, horses that were
grazing became ill and were moved. The horses recovered and the area has not been used
for grazing since.

The site is located within an actively used field that meets important worker safety training
and construction needs on Travis AFB. The soil contaminants are attributed to the asphalt
and other construction debris that is stockpiled onsite and do not impact the local
groundwater.

COCs detected in surface soils include benzo(a)anthracene, benzo(a)pyrene, and
dibenz(ah)anthracene. These contaminants are also CCECs together with to
benzo(k)fluoranthene, fluoranthene, and pyrene.

COCs detected in subsurface soils include benzo(a)anthracene, benzo(a)pyrene, and
dibenz(ah)anthracene, benzo(k)fluoranthene. These contaminants are also subsurface
COECs together with anthracene, acenaphthene, benzo(b)fluoranthene, benzo
(ghi)perylene, chrysene, fluoranthene, indeno(1,2,3-c,d)pyrene, phenanthrene,
bis(2-ethlhexyl)phthalate, cadmium, lead, and silver. Sections 4.8.7 and 4.8.8 of the WABOU
RI report present a detailed description of the HHRA and ERA for Landfill X, respectively.

3.3.7 Former Small Arms Range (SDO45)
The Former Small Arms Range comprises 2.8 acres of flat, grassy terrain; no traces of
previous firing range activities are visible. Periodically the site is disked. The location of the
site was determined from historical photographs.
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Lead is the COC and a COEC at this site, both in surface and subsurface soil. Other COECs
in surface soil are antimony and copper. Sections 4.10.7 and 4.10.8 of the WABOU RI report
present a detailed description of the HHRA and ERA for the Former Small Amis Range,
respectively.

3.3.8 Railhead Munitions Staging Area (SS046)
The Railhead Munitions Staging Area site consists of a railroad track and concrete pad that
formerly served as a railhead at the south terminus of a spur off the Northern Sacramento
Railroad. This site served as a weapons-handling facility from 1953 to 1962.

COCs detected in surface soil include benzo(a)pyrene, benzo(b)fluoranthene,
benzo(a)anthracene, and benzo(k)fluoranthene. COCs detected in subsurface soil include
cadrruum, lead, benzo(a)pyrene, benzo(k)fluoranthene, fluoranthene, phenanthrene, pyrene,
and pentachlorophenol. AU of the COCs were detected in the vicinity of the railroad tracks.
Section 4.12.7 of the WABOU RI report presents a detailed description of the FH-IRA for the
Railhead Munitions Staging Area.

COECs were detected in isolated areas surrounding the concrete pad. The COECs include
benzo(a)pyrene, benzo(k)fluoranthene, fluoranthene, pentachlorophenol, phenanthrene,
pyrene, cadmium, and lead. Section 4.12.8 of the WABOU RI report presents a detailed
description of the ERA for this site.

3.3.9 Cypress Lakes Golf Course (Annex 10) (SS041)
Annex 10 is an active facility consisting of an 18-hole golf course with an associated
maintenance yard, and the Travis AFB water supply wellfield. The maintenance yard was
constructed in 1974 and includes several buildings, garages, and storage areas. It also has
several concrete pads used for cleaning and servicing vehicles and mixing herbicides and
pesticides.

COCs detected in surface soil samples include dieldrin and DDE. These contaminants are
also considered COECs together with DDT, alpha-chlordane, gamma-chlordane,
endosulfan, and endosulfan sulfate. Sections 4.18.7 and 4.18.8 of the WABOU RI report
present a detailed description of the HHRA and ERA for the Cypress Lakes Golf Course,
respectively. Section 2.2.3 (Removal Actions) describes the removal action that removed the
above chemicals from the maintenance yard.

3.3.10 Radioactive Burial Site 21Dry Waste Landfill (RWO13)
This site consists of a fenced backfilled trench, approximately 50 feet by 100 feet. This area
was formerly used to bury low-level radioactive wastes generated during maintenance
activities for nuclear weapons.

The COC for this site is enriched uranium (U-234 and U-235), detected in subsurface soil. No
COECs were detected. Sections 4.21.7 and 4.21.8 of the WABOU RI report present a detailed
description of the HHRA and ERA for the Radioactive Burial Site 2/Dry Waste Landfill,
respectively.
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4.0 WABOU Feasibility Study Summary
Travis AFB conducted an FS in the WABOU to assist in selecting remedial actions for the
contaminated WABOU soil sites. The primary objectives of this study were to:

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

2. Screen the technologies and process options

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 Screening of Alternatives
2. The Detailed Analysis of Alternatives
3. The Comparative Analysis of Alternatives

4.1 Initial Screening of Alternatives
The purpose of the Initial Screening of Alternatives (ISA) is to develop an appropriate range
of remedial alternatives that would protect human health and the environment at the nine
soil sites identified in the WABOU RI.

This is 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 remedial options available, the evaluation process could
easily become too complicated and cumbersome. To prevent this, the ISA screened out those
technologies that were not appropriate for the contaminants and site conditions found in the
WABOU. Then it used the remaining technologies to develop the most promising remedial
alternatives.

The alternatives screening process consists of the following seven steps:

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

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 Technologies and Process Options. Many potentially
applicable technology types are available to remediate all categories of contaminants under
various site conditions. Some technologies have a proven record of performance; others are
promising but have not been tested under all field conditions. General technology types that
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can be used to implement a general response action are referred to as remedial technologies.
Specific technology types within a remedial technology are called process options. An
example of a remedial technology for an administrative action is access restrictions; an
example of a process option within this remedial technology is fencing. Information on
remedial technologies and process options is acquired through database 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 Implementability. In this step the list of
technology and process options is reduced by evaluating the technical implementability of
the options. Technical implementability refers to the ability of the remedial technology or
process option to meet an RAO. The result of this step is a list 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 Step 4 screening are evaluated for administrative
implementability, 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, that are effective in treating the contaminants in
the WABOU, and that are not cost-prohibitive.

Even after the above evaluations are completed, a number of process options could be
implemented 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 is used to develop the alternatives, but the other equally promising process options
are retained.

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 again screened to ensure they meet three criteria: protectiveness of human health and
the environment, implementability, and cost-effectiveness.

The WABOU ISA resulted in the development of seven potential soil remedial alternatives.
Table II-4-1 provides a brief description of these potential soil remedial alternatives.
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TABLE 11-4-1
Potential Soil Remedial Alternatives
WABOU Soil ROD
Travis AFB, California

Cleanup Alternative Description

St - No Action Federal regulations require the use of this alternative as a starting point for
Comparing the other alternatives, No soil treatment takes place.

S2 - Land Use and Access Land use restrictions are used to prohibit the excavation or disturbance of
Restrictions contaminated soil and prevent residential use where residential cleanup levels are

exceeded. Fences and signs are posted to prevent access

S3 - Containment Capping A multilayer cap is placed over contaminated soil to prevent access to the soil. A
cap is an impermeable covering that is made of layers of compacted clay and/or
Synthetic matenal. Land use and access restrictions are included to protect the
cap

S4 - Excavatlon(Treatrnent( Contaminated soil is excavated, treated using a chemical stabilization process, and
On-base Consolidation placed in an on-base Corrective Action Management Unit (CAMU). The excavation

is filled with uncontaminated soil or imported fill. Land use and access restrictions
may be included, depending on the soil cleanup level that is attained.

S5 - Excavation/Off-base Contaminated soil is excavated and transported by truck to an off-base landfill The
Disposal excavation is filled with uncontaminated soil or imported fill. Land use and access

restrictions may be included, depending on the soil cleanup level that is attained.

S6 - ExcavationJOn-base Contaminated soil is excavated and placed in an on-base CAMU. The excavation
Consolidation is filled wth uncontaminated soil or imported fill Land use and access restrictions

may be included, depending on the soil cleanup level that is attained.

S7 - In Situ Treatmentt Contaminated soil is treated using a chemical stabilization process. The resulting
Capping soil/slurry mix is covered with an asphalt rap, surrounded by a fence, and

protected with land use restrictions.

4.2 Corrective Action Management Unit
The WABOU ISA describes the Corrective Action Management Unit (CAMU), an important
strategy at Travis AFB for the on-base consolidation of contaminated soil. A CAMU is a
designated area within a facility that is designed to carry out a corrective action, such as the
management of contaminated soil. The state and federal CAMU regulations were written to
give regulatory agencies greater flexibility in selection and implementing the most effective
and appropriate waste management strategy for the cleanup of large complex facilifies, such

as Travis AFB.

The final CAMU rules were published in the Federal Register on February 16,1993 (EPA,
1993 - Federal Register '40 Code of Federal Regulations [CFR] 260, et al., Corrective Action
Management Units and Temporary Units; Corrective Action Provisions; Final Rule.'
Volume 58, No. 29. February 16,1993) and are found in 40 CFR 264.552. These regulations
have been adopted under the California RCRA program and are found in Title 22, Califon-da.
Code of Regulations (CCR), Section 66264.552 In addition, EPA has adopted a new CAMU
regulation (67 Fed. Reg. 2961, Jan. 22, 2002) that allows a facility to use the previous CAMU
regulation if a substantially complete CAMU proposal was submitted prior to November 20,
2000. The regulatory agencies have concurred that Travis AFB has met the substantive
portion of this requirement prior to the deadline.
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The CAMIJ allows for more flexibility when managing rernediation wastes and leads to
expeditious implementation of protective and cost-effective remedies at CERCLA sites. For
instance, consolidation or placement of remediation wastes into the CAMU would not
constitute creation of a waste management unit subject to minimum technology
requirements (MTR). In addition, remediation wastes managed within the CAMU, which
were generated as part of a corrective action at the facility, would not be subject to RCRA
pernutting requirements. The waste may be placed within the CANM without pre-treatment
to the technology-based levels established tinder the RCRA land disposal restrictions (LDR)
programs. However, the CAMU must be protective of human health and the environtrient
and will require monitoring in accordance with Title 27 CCR. The CAMU cover will also be
designed to meet Title 27 CCR substantive cover requirements.

There are several advantages of the CAMU approach:

• The consolidation of contantinated. soil would provide needed material for the
construction of the LF007 cap This would reduce the amount of clean soil that would
need to be purchased.

• A large quantity of contaminated soil would never have to leave Travis AFB, avoiding
the transport of this soil by truck on major roads and highways. This would reduce air
emissions, noise, and the risk of vehicle accidents associated with the cleanup actions.

• The amount of soil that would have to go to commercial off-base landfills would be
reduced. This would extend the functional life of these landfills.

• The amount of paperwork generated to track the contaminated soil would be
significantly reduced, resulting in a project management cost reduction.

• The use of a CAMU would significantly reduce the cost of cleaning up the other IRP soil
sites by reducing or eliminating off-base landfill disposal fees

Landfill 2 (LF007) is a soil site in the NEWIOU that has been selected as a favorable location
for the CAMU. This landfill was used from the 1950s through the 1970s as a Base municipal
landfill. As part of the closure plan for the landfill, a large quantity of soil must be used to
fill in depressions in the soil cover over the existing waste to provide a foundation for a cap.
The CAW design calls for a four-foot evapotranspiration cap that will prevent people,
animals, and plants from coming in contact with the waste. The cap also lintits infiltration of
rainwater, thereby reducing leaching of contaminants and protecting groundwater. In order
for Travis AFB to place contaminated soil within the CAMU as part of the foundation for
the cap over part of LF007, the contaminated soil must meet acceptance criteria that are
protective of groundwater beneficial use objectives. The consolidation requirements are
used to ensure compatibility between contaminated soil from different sites as well as
compatibility with existing landfill waste and cap materials.

In evaluating whether the use of a CAMU for onsite consolidation of rernediation wastes is a
viable option, the following seven criteria must be considered and met:

1. The CAMU must facilitate the implementation of reliable, protective, and cost-effective
corrective action measures.
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2. Waste management activities associated with the CAMU shall not create unacceptable
risks to humans or the environment.

3. The CAMU shall incorporate uncontaminated areas only if the inclusion of such areas
allows better protection.

4. Areas within the CAMU, where wastes remain in place after closure of the CAMU, shall
be managed and contained to minimize the potential for future releases.

5. The CAMU shall expedite the implementation of corrective measures.

6. The CAMU shall enable the use of treatment technologies to enhance long-term
effectiveness of corrective actions by reducing the toxicity, mobility, or volume of
wastes

7. To the extent practicable, the CAMU shall minimize the land areas where wastes will
remain in place after closure of the CAN41J.

To demonstrate that the contaminated soil to be placed in the CAMU will not impact the
underlying groundwater in excess of beneficial use objectives (MCLs), the Air Force
conducted a leachability assessment using the California Waste Extraction Test modified to
use deionized water as the extractant. A site-specific dissociation constant was calculated by
dividing the leachate concentration by the total soil concentration. The CAMU acceptance
levels were calculated using the product of the water quality objective, the dissociation
constant, and a dilution/attenuation factor as modeled in consideration of the landfill cover
and the CAMU cap design. The Corrective Action Management Unit Soil Acceptance Criteria
(Radian, 2000) provides a more detailed description of the leacliate assessment.

4.3 Detailed Analysis of Alternatives
The purpose of the Detailed Analysis of Alternatives is to analyze the alternatives identified

in the ISA and present the relevant information needed to select the appropriate remedies.

This is accomplished by evaluating each alternative against the nine criteria provided under

CERCLA. Figure 11-4-1 identifies and defines the nine evaluation criteria. The Community

Acceptance and State Acceptance criteria are addressed in this WABOU Soil ROD on the basis

of acceptance of the WABOU Soil Proposed Plan and the evaluation of comments received

during the July 8, 1998 to August 8, 1998 public comment period.

4.4 Comparative Analysis of Alternatives
In the final phase of the FS, the soil remediation alternatives a-re evaluated in accordance

with the requirements of each CERCLA criterion. This evaluation identifies the relative

strengths and weaknesses of each alternative to determine the preferred alternatives at each

site. The following subsections provide a ranking of how alternatives meet CERCLA criteria;

discussions are organized with the most favorable alternatives first. Section 9.0 of the

WABOU FS (CH2M HILL, 1998) presents the comparative analysis of soil alternatives in

greater detail. Tables 114-2 through II-4-7 provide summary qualitative evaluations of the

performance of each soil alternative on a site-by-site basis, using five of the CERCLA

criteria. A remedial alternative must meet the Overall Protection of Human Health and the
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IOverall Protection of
Human Health and the
EmAronment
Addresses whether a
remedy provides
adequate protection of
human health and the
environment and
describes how risks are
.laminated, ad ... d 'or
controlled through
treatment, engineering
controls, or institutional
controls

2. Compliance with
Applicable a, Ael"amt i

RAR--� and Appropriate
Requirements (ARARs)

Addresses whether a
remedy will meet all
ARARs (federal and
state environmental
Minutes) and/or
provide grounds for
invoking a waiver

3. Lon t rhan Effectiveness
and'Khmanence
Ftefens to the ability of
a remedy to maintain
reliable proacti.n of
human health and the
environment ever
time, once clean up
goals have been met

4Reduction ofToxlclW, i
Mobility, or V, MV)
ThroughTreatmant
Ft.frs to the anticipated

Way of a remedy toreduce the TMV of the
8ha.mdous components

Vs present at the she

5Short-terrin EffectNenews
Addresses the period of All
time needed to complete
the remedy, and any i
adverse impacts on human
health and the environment
that may be posed during
the construction and
implementation period, nul
the clean up goals are
achlemed

6. Implamentablilly, I
Refers to the technical and
administrative lemolulity of
a remedy, including the
availability of materials and
services needed to carry
out a particular option

7Cost
Evaluates the
estimated capital and
operation and
maintenance costs of
each alternative

8State Acceptance
Indicates whether, based an
its noview of the Information,
t, late concurs with, Is
0 based to, or has no
comment on the preferred
alternative

9Community Acceptance
Indicates whether community
concerns are addressed by
the remedy and whether the
community has . preference
for a remedy Although public
commente; an important part
of the final decision, EPAs
compelled by law to balance
community concerns with all
.1 the previously mentioned
criteria

FIGURE II-4-1
NOTE NINE EVALUATION CRITERIA

The nine criteria are from the Guidance for Conducting Remedial
Investigations and Feasibility Studies under CERCLA (EPA, 1988) WESTIANNEXES/BASEWIDE OPERABLE UNIT (WABOU)
and provide support for the selected Remedial Alternative SOIL ROD

JE122001003RDID-902 (IV10101) TRAVIS AIR FORCE BASE, CALIFORNIA
CH2MHILL::j
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TABLE 114-2
Summary of Comparative Analysis of Soil Altemabves - by Criterion
Long-term Effecbveness and Permanence
WABOU Soil ROD
Travis AFB, Cakfornia

Soil Alternative

Site Si S2 S3 S4 Ss S6 S7

B916 0 -

LF03 0 0 0 (9

SAR1 0 0 0

AX10 0 0 0

Legend. Relative performance of the alternative at each site.
Better satisfies criterion

0 Moderately satisfies criterion
0 Poorly satisfies criterion

- Alternative not applicable at this site
B905 Building 905 (SS041)
B916 Building 916 (SDO43)
B9291931
& 940 Buildings 929/931 and 940 (SDO42)
LF03 Landfill 3 (LF008)
LFOX Landfill X (LFG44)
SAR1 Former Small Arms Range (SID045)
RMSA Redhead Munitions Staging Area (SS046)
AX10 Cypress Lakes Golf Course (Annex 10, SS041)
RW13 Radioactive Burial Site 2/Dry Waste Landfill (RWO13)

Alternative St - No-Action
Altemative S2 - Land Use and Access Restrictions
Alternative S3- Containment Capping
Altemative S4 - Excavation(Treatment(On-base Consolidation
Alternative S5 - Excavation/Off-base Disposal
Alternative S6 - Excavation/On-base Consolidation
Altemative S7 - In situ TreatmentlCapping
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TABLE 114-3
Summary of Comparative Analysis of Soil Alternatives - by Criterion
Reduction of Toxicity, Mobility, or Volume through Treatment

WABOU Soil ROD
Travis AFB, Cahtornia

Soil Altennative

Site Si S2 S3 S4 S5 S6 S7

B916 0 -

LF03 0 0

SAR1 0 0
Baltimore

AX10 0 0

lll�illilloillililillims

Legend: Relative performance of the afternative at each site.

Better satisfies criterion

0 Moderately satisfies criterion

0 Poody satisfies criterion

- Alternative not applicable at this site

B905 Building 905 (SS041)

B916 Building 916 (SDO43)

B929/931
& 940 Buildings 9291931 and 940 (SDO42)

LF03 Landfill 3 (LF008)

LFOX Landfill X (LF044)

SAR1 Former Small Arms Range (SDO45)

RMSA Railhead Munitions Staging Area (SS046)

AX10 = Cypress Lakes Golf Course (Annex 10, SS041)

RW13 = Radioactive Bunal Site 2/Dry Waste Landfill (RWO13)

Alternative S1 - No-Action
Alternative S2 - Land Use and Access Restrictions
Alternative S3 -Contamment Capping
Alternative S4 - Excavation/Treatment/On-base Consolidation
Alternative S5 - Excarvation/Off-base Disposal
Alternative S6 - Excavation/On-base Consolidation
Alternative S7 - In situ TreatmentlCapping
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TABLE It"
Summary of Comparative Analysis of Soil Alternatives - by Criterion
Short-term Effectiveness
WABOU Soil ROD
Travis AFB, California

Soil Afternative
site Si S2 S3 S4 S5 S6 S7

B916 0

LF03 0

SAR1 0

AX10 0

Legend Relative performance of the alternative at each site

Better satisfies criterion

0 Moderately satisfies criterion

0 Poorly satisfies criterion

- Alternative not applicable at this site

B905 Building 905 (SS041)

B916 Building 916 (SDO43)

B9291931
& 940 Buildings 929/931 and 940 (SDO42)

LF03 Landfill 3 (LFOOB)

LFOX Landfill X (LF044)

SAR1 Fornner Small Arms Range (SDO45)

RIVISA Railhead Munitions Staging Area (SSW)

AX10 Cypress Lakes Golf Course (Annex 1 U. SS041)

RW13 Radioactive Burial Site 2/Dry Waste Landfill (RWO1 3)

Alternative S1 - No-Action
Aftemative S2 - Land Use and Access Restrictions

Alternative S3 -Containment Capping
Altematrve S4 - Excavabon/Treatment/On-base Consolidabon

Alternative S5 - Exravabon/Off-base Disposal
Alternative Se - Excavation/On-base Consolidation
Alternative S7 - In situ TreatmenVCapping
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TABLE 1145
Summary of Comparative Analysis of Soil Alternatives - by Criterion
Implementability
WABOU Soil ROD
Travis AFB, Cakfornia

Soil Alternative

Site Si S2 S3 S4 Ss S6 S7

B916 0 - a 0 0

LF03 0 0 0 0 0 0

MINE= 11
SAR1 0

AX10 0 0

Legend. Relative performance of the alternative at each site.
Better satisfies criterion

0 Moderately satisfies criterion
0 Poorly satisfies criterion
- Alternative not applicable at this site
B905 Building 905 (SS041)
B916 Building 916 (SDO43)
B929/931
& 940 Buildings 9291931 and 940 (SDO42)
LF03 Landfill 3 (LF008)
LFOX Landfill X (LF044)
SAR1 Former Small Arms Range (SDO45)
RMSA Railhead Munitions Staging Area (SS046)

AX10 = Cypress Lakes Golf Course (Annex 10, SS041)
RW1 3 = Radioactive Burial Site 2/Dry Waste Landfill (RWO13)

Alternative S1 - No-Action
Alternative S2 - Land Use and Access Restrictions
Alternative S3 -Containment Capping
Alternative S4 - Excavationrrreatment/On-base Consolidation
Alternative S5 - Excavation/Off-base Disposal
Alternative S6 - Excavation/Ori-base Consolidation
Alternative S7 - In situ Treatment/Capping
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TABLE ]I-"
Summary of Comparative Analysts of Soil Alternatives
Relative Performance of Soil Altemattves - by Cost
WABOU Soil ROD
Travis AFB, Cakfornia

Total Present Worth x 1,000)
Site Si S2 S3 S4 Ss S6 S7

B916 - 77 0 43.0 31.7 436.2

LF03 451.0 1,641.0 4,162.0 336.0 3,045 0

SAR1 48 3 1,639.0 833 0 2,255.0 186 3 -

AX1 0 17 8 154.0 155.6 130.0 47 7

Legend, Relative performance of the alternative at each site.

Alternative not applicable at this site

B905 = Building 905 (SS041)
B916 = Building 916 (SDO43)
B929/931
& 940 = Buildings 9291931 and 940 (SDO42)
LF03 = Landfill 3 (LF008)
LFOX = Landfill X (LF044)
SAR1 = Former Small Arms Range (SDO45)
RMSA = Railhead Munitions Staging Area (SS046)
AX10 = Cypress Lakes Golf Course (Annex 10, SS041)
RW1 3 = Radioactive Burial Site 2/Dry Waste Landfill (RWO 1 3)
Alternative Si - No-Action
Alternative S2 - Land Use and Access Restrictions
Alternative S3 -Containment Capping
Alternative S4 - Excavation[TreatmenVOn-base Consolidation
Alternative S5 - ExcavatiordOff-base Disposal
Alternative S6 - ExcavatiorVOn-base Consolidation
Alternative S7 - In situ Treatment/Capping
Note: Present worth values are cost estimates that take into account the direct (i.e., construction and O&M) and
indirect (i.e., project management and overhead) costs as well as the inflation rate
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TABLE 114-7
Summary of Comparative Analysis of Soil Altemabves
Relative Performance of Soil Altemahves
WABOU Soil ROD
Travis AFB, Caldomia

Overall Performance of Soil Alternative
Site Si S2 S3 S4 S5 SIS S7

B916 0 0 0

LF03 0 0 0 0 0 0

SARI 0 0 0 0

AX10 0 0

11111111
Legend: Relative performance of the afternative at each site.

Better satisfies criterion
0 Moderately satisfies criterion
0 Poorly satisfies criterion

- Alternative not applicable at this site

B905 Building 905 (SS041)
B916 Building 916 (SDO43)
B929/931
& 940 Buildings 929/931 and 940 (SDO42)
LF03 Landfill 3 (LF008)
LFOX Landfill X (LF044)
SARI Former Small Arms Range (SDO45)
RMSA Redhead Munitions Staging Area (SS046)

AX10 = Cypress Lakes Golf Course (Annex 10, SS041)
RW13 = Radioactive Burial Site 2/Dry Waste Landfill (RWO13)

Alternative SI - No-Action
Alternative S2 - Land Use and Access Restrictions
Alternative S3 -Containment, Capping
Alternative S4 - Excavationffreatment/On-base Consolidation
Alternative S5 - Excavatiord0filf-base Disposal
Alternative SIS - Excavation/On-base Consolidabon
Alternative S7 - In situ Treatiment/Capping
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Enviroranent as well as the Compliance with ARARs criteria to be selected as a remedy
Section 5.5.5 (State and Community Acceptance) addresses the way that the remedies in this
soil ROD meet the State Acceptance and Community Acceptance criteria.

4.4.1 Overall Protection of Human Health and the Environment
The Overall Protection of Human Health and the Environment criterion serves as a threshold
determination that must be met by any alternative for it to be selected as a remedy. Each of
the soil alternatives, except for Alternative SI (No Action), are protective of human health
and the environment.

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

4.4.3 Long-Term Effectiveness and Permanence
The Long-term Effectiveness and Permanence criterion is a measure of two principal factors:
(1) the magnitude of residual risk; and (2) the adequacy and reliability of controls used to
manage treatment residuals. Each of the soil alternatives, except for Alternative SI (No
Action), achieves some measure of long-term effectiveness and permanence. Table 11-4-2
provides a summary qualitative evaluation of the performance of each of the soil
alternatives against this criterion on a site-by-site basis.

4.4.4 ReductionofToxicity,Mobility,orVolumethroughTreatment
Each of the soil treatment alternatives, including Alternative SI (No Action), will achieve
varying degrees of Reduction in Contaminant Toxicity, Mobility, or Volume. However,
Alternative SI will not achieve reduction through treatment. Table I14-3 provides a
summary qualitative evaluation of the performance of each of the soil alternatives against
this criterion on a site-by-site basis.

4.4.5 Short-Term Effectiveness
The Short-term Effirctiveness criterion is a measure of the protection afforded by each
alternative during the construction and implementation process. As such, the time until the
remedial action objectives are achieved is an important component of the criterion. Each of
the soil alternatives, except for Alternative SI (No Action), is effective in the short term to
some degree. Table II44 provides a summary qualitative evaluation of the soil alternatives
against this criterion on a site-by-site basis.

4.4.6 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 soil
alternatives is technically implementable. For Alternative S6, the most important issue
related to administrative implementability is when Travis AFB will obtain a CAMU
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designation. Table 11-4-5 provides a summary qualitative evaluation of the soil alternatives
against tl-ds criterion on a site-by-site basis.

4.4.7 Cost
Table 11-4-6 presents the total project cost estimates for each soil 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.

Detailed cost summary tables are provided in Appendix A of the WABOU FS (CH2M HILL,
1998). These summary tables were developed using the Remedial Action Cost Engineering
and Requirements System (RACER Version 3.2). RACER is a PC-based environmental cost
estimating system developed by the U.S. Air Force. Section AA of the WABOU FS presents
the assumptions on which the cost estimates are based.

4.4.8 Conclusions
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 soil alternative
at each site. The paragraphs below summarize the findings of this analysis. The relative
performance of each soil alternative at each applicable WABOU site is summarized in
Table 11-4-7.

Alternative S6 - Excavation/On-base Consolidation has the highest degree of overall
performance among the soil alternatives for 9 of the 10 WABOU soil sites. This alternative
provides a high degree of protection to human health and the environment. Additionally,
except for Alternative S2 - Land Use and Access Restrictions, it is the least costly of the soil
alternatives. However, Alternative S6 requires the designation of a CAMU at Travis AFB.
Without this designation, the alternative cannot be implemented. Travis AFB is actively
pursuing a CAMU designation for Landfill 2 (LF007) in the NEWICU. If successful, this
CAMU designation will be promulgated in the NEWIOU Soil, Sediment, and Surface Water
Record of Decision.

Alternative SS - Excavation/Off-base Disposal and Alternative S4 - Excavation/
Treatment/On-base Consolidation have similar levels of overall performance at applicable
WABOU soil sites. Alternative SS has a slightly higher degree of overall performance,
because it is not subject to potential implementation problems associated with obtaining a
CAMU designation. However, these two alternatives have relatively high costs compared to
Alternative 56. Offsite landfill disposal costs are high under Alternative S5, and soil
treatment costs are high under Alternative S4.

Alternative S3 - Containment: Capping and Alternative S7 - In situ Treatment/ Capping
have similar levels of overall performance. Both alternatives provide adequate protection of
human health and the environment. However, both alternatives are less implementable than
Alternatives S4, S5, or S6 because of future land use considerations. At several WABOU soil
sites these alternatives may be incompatible with future land use at Travis AFB. Also, these
alternatives do not provide final solutions, because contaminated soil is left in place. Both
capping and in situ treatment would hkely require long-term monitoring to ensure
continued protectiveness.
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Altemative S2 - Land Use and Access Restrictions provides a low level of overall
performance compared to the alternatives mentioned above. Ms alternative allows
contaminated soil to remain in place. Land use and access restrictions reduce exposures to
humans but provide relatively little protection of ecological receptors. The cost of
implementing Alternative S2 is lower than the alternatives mentioned above.

By definition, Alternative S1 - No Action provides the lowest level of overall performance
of any of the alternatives. There is no cost to implement this alternative.
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5.0 Selected Soil Remedial Actions
The Air Force evaluated and selected soil remedial actions for the 10 WABOU soil sites.
Each of the selected remedies will be protective of human health and the environment and
will comply with ARARs. They are effective at reducing contaminant exposure, are imple-
mentable and cost-effective, and are acceptable to the public and the State of California. The
Air Force based the selection of these remedial actions on environmental and land use
considerations and the nature and extent of contamination found at each site. U.S. EPA
guidance and criteria evaluations and available technology were additional factors used in
the selection process.

The Air Force is responsible for implementing, maintaining, and monitoring the remedial
actions identified herein for the duration of the remedies selected in this Record of Decision.
It will exercise this responsibility in accordance with CERCLA and the National
Contingency Plan (NCP).

Meeting remedial action objectives shall be the primary and fundamental indicator of
performance, the ultimate aim of which is protecting human health and the environment.
Performance measures for Land Use Controls are defined herein as the remedial action
objectives plus the required actions to achieve the defined objectives. It is anticipated that
successful implementation, operation, maintenance, and completion of these measures will
achieve protective and legally compliant remedies.

The following subsections present the selected action at each site and the soil cleanup levels
for the sites that require active remedial actions and the rationale for the selection. Figures
showing conceptual designs for the selected soil remedial actions are located at the end of
the section.

5.1 Description of Selected Remedial Alternatives

5.1.1 Alternative S2-Land Use and Access Restrictions
Alternative S2 involves the application of additional physical and/or administrative land
use restrictions to a site to ensure that human health and the environment is protected from
potential exposure to chemicals that are present at the site TI-ds remedial alternative is the
selected remedial action for four soil sites (DPO39, SDO43, LF044, and SS046). It will also be
applied to those soil sites where the residual soil concentration of each contaminant after the
completion of excavation exceeds the 10-6 residential risk value. Table 114-1 provides a
description of this alternative, and Section 5 4 (Land Use Controls) describes the rationale
for applying this alternative to excavated sites that exceed residential risk values.

5.1.2 Alternative S4-Excavation/Treatment/On-base Consolidation
Alternative S4 involves the excavation and treatment of contan-driated soil prior to its
placement in a CAMU Section 4 2 (Corrective Action Management Unit) provides a
detailed description of the CAMU. This alternative is appropriate for those sites that meet
the following conditions:
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• The chernical concentrations of contaminants in a significant amount of soil from the site
exceed the CAMIJ acceptance levels. The calculations for the acceptance levels are based
on the results of the field sampling and analysis using the California Waste Extraction
Test with deicnized water. The Trams AFB Leachate Assessment Report (Radian, 2000) pre-
sents a more detailed description of the leachate assessment and its results.

• There is a physical or chemical stabilization process that would prevent the leaching of
contaudnants from the soil and would allow the placement of soil with higher contami-
nant concentrations in the CAMU. The most likely treatment option for most of the soil
contaminants is soil stabilization using Portland cement. Prior to using this stabilization
process, the Air Force would have to demonstrate through a treatability study that the
process successfully prevents the leaching of contaminants from the local soil.

• The cost of the soil stabilization process would not exceed the cost of transporting and
disposing the soil in an appropriate off-base landfill. The amount of soil that requires
treatment is an important consideration of determining the cost effectiveness of the
stabilization process.

Since it is not possible to select this remedial alternative until the above conditions are met,
the decision to use a soil stabilization process would occur after the excavation at the
WABOU soil sites is complete and the amount of soil to be treated is known. The stabiliza-
tion and placement of this soil would take place prior to the construction of the protective
cap over the contaminated soil.

5.1.3 Alternative S5-Excavation/Off-base Disposal
Alternative S5 involves the excavation of contaminated soil and its disposal in an appropri-
ate off-base landfill. This is the selected alternative for sites with contan-dnated soil that can-
not be placed in the CAMIJ, including low-level radioactive waste and contaminated soil
from an off-base annex. This is also the selected contingency alternative for the contami-
nated soil that exceeds the CAMIJ acceptance limits. The off-base disposal facilities that are
available to receive contaminated soil and waste include Class I and Class II hazardous
waste landfills and low-level radioactive waste repositories.

5.1.4 Alternative S6-Excavation/On-base Consolidation
Alternative S6 is the remedial alternative that involves the excavation of contaminated soil
and its placement in a CANM. This is the selected alternative for sites with contan-driated
soil that meets the CAMIJ acceptance criteria. Section 4.2 provides a detailed description of
the CAMIJ. Sections 5.1.2 and 5.1.3 present the remedial alternatives for contairdnated soil
that exceed the CAMU acceptance criteria.

The Air Force will build the CAMU within a former landfill (LF007) to consolidate contami-
nated soil from Travis AFB IRP sites. LF007 is a closed landfill within the NEWIOU. The
contaminated soil will be covered with an engineered cap.

The Air Force will build the CAMU in phases. Initially, a relatively flat compacted soil pad
for the CAMU will be constructed at a portion of LF007 using grading and compacted fill.
Subsequently, a module will be built for each year that the excavation and consolidation of
suitable soil from Travis AFB soil sites is scheduled. By the end of the construction season

RDD%01351DO04 (SECTION 5 (FINAL) DOC) W�2



1 2 7 7 9 9
PART [I DECISION SUMMARY

(normally May through October), the module of consolidated soil -will be covered with a
final cap. Each module will have an intermediate cover on the side where future modules
will be attached The phased approach is necessary, because the selection of remedial alter-
natives for the Travis AFB soil sites will take place in the WABOU and NEWIOU Soil RODS,
which are on two different schedules. Also, the soil remedial actions on Travis AFB are
funded over several years so that they fit within the projected IRP budget.

The Air Force will design the CAMU to be protective of human health and the environment
and to comply with all ARARs. One of the design objectives for the landfill cover and
CAMU cap is to prevent the CAMU waste from coming into contact with groundwater and
to ensure that potential leachate from the CAMU will not cause groundwater underlying the
waste to exceed beneficial use objectives. The Air Force, with guidance from the San
Francisco Bay Regional Water Quality Control Board, has developed the soil acceptance
requirements shown in Table 11-5-9 to determine the contaminant types and soil concen-
trations that can be safely placed in the CAMU. The SESOIL modeling, the initial review of
the RI data, the de-ionized waste extraction test (DI WET) results and the proposed CAMIJ
design support the establishment of soil acceptance levels. Soil acceptance levels represent
chen-Lical concentrations in the soil that may result in leachate concentrations greater than
the maximum contaminant level (MCL) by a factor of 100 but are predicted to attenuate by a
factor of 100 as the leachate migrates to the water table below the CAMU. Soil samples from
representative soil sites at Travis AFB were collected and analyzed using the DI WET to
provide site-specific data on the potential leaching of contaminants from soils. The conclu-
sion of this sample analysis is that the leachate acceptance levels that exceed the MCL by a
factor of 100 are protective of groundwater beneficial use objectives for a CAMU without a
liner or leachate collection and recovery system (LCRS). The Corrective Action Management
Unit Soil Acceptance Criteria (Radian, 2001) provides a more detailed description of the
development and protectiveness of the CAMU acceptance levels.

Acceptance of contaminated soil to the CAMU will be based on a comparison of the soil
acceptance level of a COC to the site-specific soil concentration data. Excavated soil that has
soil concentrations below the soil acceptance level for each contaminant at the site will be
placed into the CAMU. For excavated soil whose soil concentrations exceed the soil accept-
ance levels, placement into the CAMU is allowable if the leachate results from soil samples that
are collected from the excavated site and analyzed using the DI WET method do not exceed the
leachate acceptance levels presented in Table II-5-9. The CAMU will receive post-closure
inspections and maintenance to ensure the cap continues to perform as designed. The LF007
Soil Remedial Action Design Report and Post-Closure Maintenance Plan (CH2M HILL, 2002)
describes the CAMU design, postclosure inspections, and maintenance

Figure II-5-1 (figures located at the back of this section) presents the acceptance level samp-
ling process that supports the placement of soil in the CAMU. Section 5 6 (RD/RA Imple-
mentation and Schedule) describes the RD/RA activities related to the CAMU. Section 6
(List of Applicable or Relevant and Appropriate Requirements and Performance Standards)
presents the CAMU ARARs.
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Figure 11-5-1. Acceptance Level Sampling Process
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5.2 Criteria Used to Determine Soil Cleanup Levels
The selected soil cleanup levels for COCs at each site represent the residual site-specific
contaminant concentrations that can remain after completion of a remedial action and are
protective of human health and the enviromnent. Since no chen-Lical-specific ARARs that
establish soil cleanup levels exist, the following subsections present the criteria that provide
the basis for the cleanup levels at the WABOU soil sites.

5.2.1 Residentialfindustrial Exposure Scenarios
When reviewing text or tables that address cleanup concentrations and associated risk
values, it is important to consider the criteria used in the calculation of the risk values. At
Travis AFB, the residential and the industrial exposure scenarios provided the two sets of
criteria used in risk calculations.

The residential exposure scenario, the more conservative of the two, assumes that the site is
available for any possible use. For example, the property could be in the middle of a resi-
dential housing area or adjacent to a day care center. In this scenario, the risk assessor
makes assumptions about the amount of potential chemical exposure that a resident (such
as a gardener or a barefoot child) may receive. Since the assumptions for this scenario
represent the maximum potential exposure, the residential risk calculations usually result in
high values

The industrial exposure scenario assumes that the site is available for industrial use only. In
this scenario, the risk assessor makes assumptions about the amount of potential cherrucal
exposure that a site worker may receive. The assumptions for this scenario are appropriate
for a healthy adult at the site during normal working hours in minimal protective clothing
and represent a lower potential exposure. The industrial risk calculations usually result in
lower values.

The Air Force reviewed the U.S. EPA Office of Solid Waste and Emergency Response
(OSWER) Directive 9355.0-30 (page 5) to select the appropriate exposure scenario for
Travis AFB:

'The preamble to the NCP states that U.S. EPA will consider future land use
as residential in many cases. In general, residential areas should be assumed
to remain residential; and undeveloped areas can be assumed to be resi-
dential in the future unless sites are in areas where residential land use is
unreasonable. Often the exposure scenarios based on potential future resi-
dential land use provide the greatest risk estimates (e.g., reasonable maxi-
mum exposure scenario) and are important considerations in deciding
whether to take action (55 Fed. Reg. at 8710).

However, the NCP also states that'the assumption of future residential land
use may not be justifiable if the probability that the site will support residen-
tial use in the future is small.' Sites that are adjacent to operating industrial
facilities can be assumed to remain as industrial areas unless there is an indi-
cation that this is not appropriate. Other land uses, such as recreational or
agricultural, may be used, if appropriate. When exposures based on reason-
able future land use are used to estimate risk, the NCP preamble states that
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the ROD 'should include a qualitative assessment of the likelihood that the
assumed future land use will occur' (55 Fed. Reg. at 8710).'

Travis AFB is host to the largest airlift organization in the Air Force, with a versatile fleet of
C-5 Galaxy cargo aircraft and KC-10 Extender refueling aircraft to support its strategic airlift
nussion. This Base is also the west coast terminus for aeromedical aircraft returning sick or
incapacitated military personnel from the Pacific and is a west coast port of embarkation for
irtilitary personnel. Travis AFB is in the middle of an extensive construction program that is
replacing aging inefficient buildings with new facilities as well as upgrading existing struc-
tures to better conform to their function. The recent acquisition of land to the north of the
Base supports the construction of additional fairtily housing units needed for the additional
personnel to be assigned to Travis AFB under the Base Realignment and Closure (BRAC)
Act.

There is a large geographical separation between the northern residential housing areas and
the southern industrial areas on Travis AFB. All of the WABOU soil sites are located within
or adjacent to industrial facilities. Also, there are currently no Base closure initiatives sched-
uled for the next few years, and there is no indication that Congress will enact legislation to
change the status of open Bases.

In summary, the physical size, the number of personnel and units, and the assigned mission
responsibilities at Travis AFB are growing. The present land use near all WABOU sites is
industrial in nature, and there are no indications that this condition will change in the near
future. Therefore, the use of industrial criteria in deriving cleanup levels is appropriate for
the WABOU soil sites. Also, residential criteria are the basis for deriving more stringent
cleanup goals for these sites.

Since the Air Force is selecting industrial cleanup levels at all WABOU soil sites, existing
and additional land use controls will be implemented, monitored, maintained, and enforced
as described in section 5 4 (Land Use Controls).

5.2.2 Risk Management
Risk management is the process of making decisions concerning a site, taking into account
the potential risk posed by contaminants, the cost of cleaning up the contaminants, the
present and future use of the land, and other site conditions. The following subsections
describe risk management decisions that were applied to the WABOU soil sites.

5.2.2.1 Risk Management Range
The Air Force has selected soil cleanup levels that equate to an acceptable exposure level.
The rationale for deciding on an acceptable exposure level at a site is based on 40 CFR
300.430(e)(2)(i)(A)(2) of the NCP:

'For known or suspected carcinogens, acceptable exposure levels are generally concen-
tration levels that represent an excess upper bound lifetime cancer risk to an individual of
betweenjo4and 10-6using information on the relationship between dose and response.'

Consistent with this language, the Air Force will ensure that any residual soil contaminants
after completion of a remedial action will fall within or below the 104to 10-6risk range. For
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each site, the specific cleanup level within that range must be determined based upon site-
specific factors. The NCP at 40 CFR 300.430(e)(2)(i)(A)(2) further states that:

'The 10-6 risk level shall be used as the point of departure for determining remediation goals
for alternatives when ARARs are not available or are not sufficiently protective because of
the presence of multiple contaminants at a site or multiple pathways of exposure.'

Therefore, the 10-6 risk level and the industrial exposure scenario are the basis for cleanup
concentrations at WABOU soil sites. These concentrations provide a margin of safety for
workers, since Travis AFB is an industrial facility as described in Section 5.2 1 (Residential/
Industrial Exposure Scenarios), and conservative exposure assumptions were used in the
risk calculations.

5.2.2.2 Point of Departure

As a malitary facility, Travis AFB uses a number of self-imposed land use restrictions to
maintain security and ensure safety for site workers. These restrictions also serve as
potential mitigating factors to depart from the 10-6 risk level at sites within certain portions
of the Base. After a review of these factors and their locations in relation to the WABOU soil
sites, only Landfill 3 (LF008) was found to warrant a departure from the 10-6 risk level
Table II-5-3C presents the existing land use restrictions in the vicinity of LF008 and the
rationale for their use in deciding upon an appropriate risk level. Section 5.3.5 [Landfill 3
(LF008)] discusses the use of these factors in the selection of cleanup levels in more detail.

5.2.2.3 Depth Considerations

Contaminants located at different depths pose different amounts of potential risk to
receptors. For example, a site worker has a greater chance of being exposed to chemicals in
surface soil [O to 0.25 feet below ground surface (bgs)] than chemicals in soil that is
10 feet bgs. Also, the soil horizon for ecological receptors is considered to be 0 to 4 feet bgs,
so chemicals below 4 feet bgs are not considered to pose a potential risk to ecological
receptors.

As a conservative measure, the concentrations that equate to a 10-6 risk level under indus-
trial conditions will apply to the top six inches of surface soil at each site, unless there is a
human health or ecological cleanup value that is lower. The rationale for using a depth of
six inches involves the existing land use controls on Travis AFB. To conduct a soil exca-
vation in excess of six inches, the excavator must obtain a signed digging permit from the
Base. The Base environmental office reviews all digging peanuts to ensure that site workers
are not exposed to contaminants or that appropriate personal protection is required as a
condition of proceeding with the excavation. It is conservative, because the WABOU human
health risk assessment applied conservative surface soil assumptions to calculate potential
risk for the top three inches of soil. Section 5.4 (Land Use Controls) describes the land use
controls on Travis AFB.

The concentrations that are protective of ecological receptors and the local groundwater will
apply to soil beneath the top six inches at each site as long as they are within or below the
104 to 10-6 risk range. The assumptions used to calculate potential risk for the soil below
3 inches are less conservative, since they apply to trench workers. As a result, this approach
protects site workers by preventing potential chernical exposure at a site.
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As a result of this consideration, several sites have multiple soil cleanup tables, each one
applying to a different range of soil depths.

5.214 Consideration of Site Conditions

Initially, the Air Force used an initial screening approach that used only numerical risk
values to determine whether a soil site required a cleanup action. However, in working with
the regulatory agencies to resolve legal and technical issues, the Air Force elected to apply a
risk management strategy described in OSWER Directive 9355.0-30, the Role of the Baseline
Risk Assessment in Superfund Remedy Selection Decisions (U.S. EPA, 1991) to several WABOU
soil sites. This strategy uses the risk assessment and site conditions to develop cleanup
alternatives and to support risk management decisions. This strategy allows the Air Force to
focus its cleanup efforts on high-risk soil sites and monitor the low-risk soil sites.

As a result, the Air Force found that Alternative S2 (Land Use and Access Restrictions)
provided an adequate measure of protection for site workers at low-risk soil sites, negating
the need for an active remedial action. Section 5.8.2 [Railhead Munitions Staging Area
(SS046)] presents an example of the application of this strategy at the Railhead Munitions
Staging Area (SS046).

5.2.3 Human Health Exposure for Carcinogens
The WABOU Human Health Risk Assessment evaluated potential threats to human health
from chemicals found at WABOU soil sites in the absence of any remedial action. This infor-
mation was used to determine the need for remedial action at each site. Section 3.2.1
(Human Health Risk Assessment) presents a brief summary of the WABOU Human Health
Risk Assessment.

The Air Force accepted the regulatory agency recommendation to use the 1 October 2002
U.S. EPA Prefircinary Remediation Goals (PRG) as the soil cleanup levels for carcinogenic
chemicals that equate to a fixed level of risk (1 x 10-6). U.S. EPA estimated the PRG using
current U.S. EPA toxicity values with "standard" exposure factors to ensure that the result-
ing concentrations are protective of humans, including sensitive groups, over a lifetime.

The 1 October 2002 U.S. EPA Region IX PRG Table contains concentrations for both resi-
dential and industrial use. Since Travis AFB is an industrial facility as described in
Section 5.2.1 (Residential/Industial Exposure Scenarios), the soil cleanup levels for each site
are based on the industrial PRG. The soil cleanup table for each site contains a column of the
current residential PR.Gs and a column of the current industrial PRGs that equate to a
potential 10-6 cancer risk.

5.2.4 Human Health Exposure for Non-carcinogens
The WABOU Human Health Risk Assessment evaluated potential lead exposures by
calculating the blood-lead level associated with lead in soil, using the lead spreadsheet
model developed by the CAL-EPA. A lead concentration in the soil that results in a blood-
lead level greater than 10 jig/ CIL warrants a cleanup action at a lead-contaminated site.

The Air Force accepted the regulatory agency recommendation to use the 1 October 2002
U.S. EPA PRGs as the soil cleanup levels for non-carcinogenic chercicals that equate to a
fixed level of risk (Hazard Index of 1) The Hazard Index is a ratio of a chemical concen-
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tration compared to the chen-Lical's corresponding U.S. EPA PRG. U.S. EPA estimated the
PRIG using current U.S EPA toxicity values with "standard" exposure factors to ensure that
the resulting concentrations are protective of humans, including sensitive groups, over a
lifetime. As described in Section 5.2.3 (Human Health Exposure for Carcinogens), the soil
cleanup levels for each site are based on the industrial PRG. The soil cleanup table for each
site contains a column of the current residential PRGs for a residential hazard index of 1 and
a colurrin of the current industrial PRGs for an industrial hazard index of 1.

5.2.5 Ecological Exposure
During the WABOU RI, an ERA was conducted for the WABOU soil sites (CH2M HILL,
1997b). The ERA was conducted in accordance with the protocol for conducting risk assess-
ments at Travis AFB UEG, 1994a) as well as applicable state and federal guidance docu-
ments available at that time (e.g., U.S. EPA, 1989a; U.S. EPA, 1989b; U.S. EPA, 1992; DT'SC,
1996), and is described in Section 3.2.2 (Ecological Risk Assessment). Although additional
guidance documents have been published subsequently (e.g., U.S. EPA, 1997, U.S EPA,
1998), they do not contain substantive changes in the approach toward conducting ERAS at
sites such as Travis AFB.

One of the key components of the ERA was the identification of ecological resources that
were valued (termed 'assessment endpoints"); the goal of the ERA was to evaluate potential
risks of contaniinant exposures to these endpoints. The following assessment endpoints
were used for sites in terrestrial habitats:

• Plants - maintain grassland productivity or plant species composition

• Animals - maintain the prey species (e g, invertebrates and herbivorous mammals and
birds) available to secondary consumers; maintain the population of avian and mam-
malian consumers; and protect individual special-status bird species likely to nest or
forage in grassland habitat.

To conduct the ERA, a special-status bird species (the burrowing owl, Athene cunicularia),
several common bird and mammal species that are representative of animals found at the
sites, along with plants and terrestrial invertebrates, were selected for evaluation.

Risk characterizations were based on HQs in which exposure levels were compared to
potential effect levels. The HQs in the ERA generally were based on comparisons of
exposure point concentrations to NOECs or NOAELs, or to similar values (rather than
comparing to the lowest observed effect concentrations [LOECs] or LOAELs).

The LOECs and LOAELs are typically about ten times the NOECs and NOAELs, and an
uncertainty factor of 10 was used in the ERA to estimate the NOEC or NOAEL when the
referenced study reported only the lowest effect levels. Thus, concentrations up to ten times
the NOECs or NOAELs that were used (consistent with conservative ERA assumptions and
practice) could represent acceptable levels of contamination for chemicals at the various
sites, especially for population-level endpoints and common species. Using both the
NOEC/NOAEL and the LOEC/LOAEL provides a range of values that can be considered in
risk management decisionmaking.
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Site use factors (i.e., proportion of time receptors are likely to spend on-site) were conser-
vatively assumed to be one for the ERA, even though most of the birds and mammals
selected as target receptors have foraging ranges that are larger than the affected areas at the
terrestrial sites. This is particularly true for the burrowing owl, which typically has a forag-
ing range of about 300 acres (Gervais, 2000). This foraging range was identified in a recent
study conducted at Lemoore Air Field, which is an ecological setting similar to that at
Travis AFB.

The risk management decision for the terrestrial sites focused primarily on protection of
speciaI-status species individuals (i e., the burrowing owl, which was the special-status
species selected for the ERA because it is known to occur on some of the sites and can be
expected to forage on any of the sites) Setting the cleanup levels to be protective of the
burrowing owl (and basing the cleanup levels on NOAELs for this species) will result in
reduction of risk to other ecological receptors at the terrestrial sites.

When the combined consideration of LOECs or LOAELs for the common species, poten-
tially limited use of on-site habitats by those receptors (as well as the burrowing owl), and
the goal of protecting populations (rather than individuals) of the common species were
taken into account, it was concluded that there will be no potential unacceptable ecological
risk remaining at the soil sites. This is particularly true because the soil sites are small in
relation to the amount of available similar habitat on-base and in the surrounding region,
and any residual (post-remediation) contamination will not adversely impact populations of
these species.

The Evaluation of Ecological Protectionfor Remedial Actions in the WABOU Soil ROD
(CH2M HILL, 2001b) presents the risk evaluations that led to the ecological input to the soil
cleanup levels. Section 5.3 (Site-Specific Remedial Actions) summarizes the results of the
ERA for each site from the WABOU RI Report (CH2M HILL, 1997) and presents the
rationale for the selected cleanup levels.

5.2.6 Groundwater Protection
It is important that the residual soil contaniination at each site does not serve as a contin-
umg source of groundwater contamination. There are two groups of WABOU soil sites
based on this criterion: those without contan-driated groundwater and those with
contaminated groundwater.

5.2.6.1 Sites without Groundwater Contamination

The WABOU RI investigated contamination in the soil and groundwater at each WABOU
site. At several sites, the WABOU RI concluded that there was no groundwater contan-dna-
tion present, using either the significant reduction of soil contaminant concentrations in the
vadose zone with depth or the results of groundwater sample analysis. The WABOU RI
report review also evaluated site histories to determine the approximate date of the initial
release and to detern-dne if sufficient time had elapsed for a groundwater impact to be
observed in the closest down-gradient monitoring location. For those sites where the release
took place more than 10 years ago, it was determined that current groundwater data would
serve as a suitable indicator of whether a groundwater impact was likely to occur now or in
the future. For those sites where groundwater has not yet been impacted by the release, it
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was decided that the cleanup level based on human health and ecological protection would
also provide sufficient protection of the groundwater resource.

The WABOU RI did not evaluate the groundwater conditions at several soil sites due to
considerations of the insoluble nature of the contaminants. At these sites the Base collected
groundwater samples at locations immediately downgradient of the highest contaminant
concentrations. The purpose of this sampling effort was to collect the empirical evidence
needed to prove that the soil contaminants are not leaching into the groundwater The
results of the sample analyses demonstrated that there is no leachate generation at these
sites. The Evaluation of Groundwater Protection for Remedial Achons in the WABOU Soil ROD
(CH2M HILL, 2001a) presents the results of these analyses.

5.2.6.2 Sites with Groundwater Contamination

At several WABOU sites, groundwater contamination is present and is undergoing treat-
ment in a separate groundwater remedial action. For those sites where groundwater has
already been impacted, it was necessary to determine whether residual contaminant concen-
trations less than the selected cleanup level could potentially serve as a continuing source of
groundwater pollution. To demonstrate that the cleanup levels at a soil site with ground-
water contamination are protective of groundwater beneficial use objectives, the Base
collected soil samples in the most hightly contaminated portions of the site and analyzed
them, using the landfill assessment approach for determining the CAMIJ acceptance levels.
The Corrective Action Management Unit Soil Acceptance Criteria (Radian, 2001) provides a
more detailed description of the approach for developing the CAMIJ acceptance levels. This
approach takes into account the low permeability of the underlying soil strata and the dis-
tance between the contaminant source area and the water table. This approach takes the
concentration of the contaminants and compares them to the amount of contaminant that
leached from the sample when subjected to a modified California Waste Extraction Test
modified to use deicnized water as an extractant. A site-specific dissociation constant was
then calculated by dividing the leachate concentration by the total soil concentration. The
analyses resulted in the identification of chemical concentrations that are protective of
groundwater beneficial use objectives. The Evaluation of Groundwater Protection for Remedial
Actions in the WABOU Soil ROD (CH2M HILL, 2001a) presents the rationale for the appli-
cation of this methodology to the evaluation of groundwater protection and the results of
these analyses.

5.2.7 Former Small Arms Range Remedial Action Plan
The former small arms range (SDO45) was the subject of an Air Force Center for Environ-
mental Excellence (AFCEE)-funded demonstration project that is part of a nationwide Air
Force initiative to develop a standardized approach for the streamlined assessment of
remedial requirements at Air Force small arms ranges. The purpose of the initiative is to
establish a technically sound, unified approach to firing range site investigation, risk
evaluation, and remediation that is cost effective. AFCEE plans to use the information
acquired during the application of the risk-based approach to prepare a technical protocol
document for use by remedial project mangers and their subcontractors to cost-effectively
mitigate potential environmental hazards associated with Air Force firing ranges. The Air
Force published the risk-based approach in the Work Plan fir the Demonstration of a Risk-Based
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Approach To Determine Remedial Requirements at the Former Small Arms Firing Range (SARI),
Travis AFB, California (Parsons, 1998).

The risk-based approach consists of four major tasks:

1. Estimate of Lead Absorption by the Human Body - This estimate was made using the
following measurements:

• Particle Size - Soil samples were sieved and analyzed chemically to determine the
particle size of the metal contaminants.

• Chemistry - An electron irdcroprobe was used to determine the forms of lead
(Oxides, sulfates, etc.) that are present in the soil. This information is important,
because different lead compounds are absorbed into people, plants and animals at
different rates.

• Lead Absorption Analysis - The study used the U.S. EPA Technical Review
Workgroup Adult Blood Lead Model to evaluate potential risks to on-base industrial
workers from site contaminants.

2. Evaluation of Ecological Risk - The study evaluated the potential risks of site
contaminants on terrestrial plants and invertebrates, the burrowing owl, the western
meadowlark, and the deer mouse. It took into consideration the disruption of cattle
grazing and firebreak disking on the ecological habitat. Once the potential risks were
characterized, risk-based remediation goals were calculated.

3. Treatability Testing - Three treatment technologies (gravity separation, acid leaching,
and stabilization with Portland cement) were tested to determine their effectiveness
under existing site conditions.

4. Feasibility Study - A focused feasibility study was performed to evaluate remedial
alternatives to reduce risks associated with antimony, copper, and lead
concentrations in soil at the site. The five remedial alternatives were land use
restrictions, a soil cap, excavation and on-site treatment (acid leaching), excavation
and placement in an on-base CAMU, and excavation and off-base disposal.

After the completion of the field activities that were described in the above work plan, the
Air Force published the Remedial Action Planfor the Former Small Arms Range (SARI),
Travis AFB, California (RAP) (Parsons, 2000). The RAP surnmarizes the findings of the risk-
based investigation of SDO45, recommends a preferred remedial alternative to address the
metals contamination in the soil, and presents soil remediation goals that are protective of
current and future workers, plants and animals. The Air Force used the RAP to select
cleanup levels for this site.

5.2.8 WABOU Reference Concentrations
The WABOU RI evaluated the inorganic chemicals found at WABOU sites to determine
whether inorganic constituents detected in samples are naturally occurring or are the result
of contamination from past activities. The end product of this evaluation was a table of
WABOU maximum reference concentrations for all media. Section 3.5 (Inorganic Consti-
tuent Evaluation) of the WABOU RI report summarizes the approach used to evaluate the
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WABOU inorganic data set. Appendix HI of the WABOU RI report provides a more
detailed discussion of the WABOU inorganic constituent evaluation.

Barium at SDO42 is the only chemical that required the application of WABOU maximum
reference concentrations in the selection of soil cleanup levels.

5.3 Site-Specific Remedial Actions
The following subsections present a brief description of the 10 WABOU soil sites; the
selected remedial action for each site; and descriptions of the protectiveness of the remedial
action to human health, the ecological receptors, and groundw1ater beneficial use objectives.

Tables II-5-1 through II-5-8 present the soil cleanup levels for the sites that require active
remedial action in accordance with the NCP. The shaded cells in the risk columns of these
tables indicate the concentration (cancer, non-cancer, ecological, or groundwater protection)
that led to the soil cleanup level.

The following subsections also provide the rationale for the selection of cleanup levels for
each site. These soil cleanup levels take into account the site-specific conditions, comply
with CERCLA, and are protective of human health and the environment.

For clarification purposes, the WABOU RI report used the term 'hazard index" to refer to a
measure of non-carcinogenic risk to humans and the term 'hazard quotient" to refer to a
measure of ecological risk. This ROD describes the hazard index in section 3.2.1 (Human
Health Risk Assessment) and the hazard quotient in section 3.2.2 (Ecological Risk
Assessment).

The WABOU RI report (CH2M HILL, 1997) is the source of the risk values listed below.

5.3.1 Building 755 (DPO39)
Site Description -Building 755 is the Base battery and electric shop. The past practice for
disposing of used battery acid was to pour it into a battery neutralization sump. The Base
dismantled the sump in 1993. The area immediately surrounding the former sump area
contains lead, possibly left behind from the sump removal action.

Selected Remedial Alternative(s) - Alternative S2 (Land Use and Access Restrictions) is the
selected remedial action for this site. The Air Force will restrict the use of this small area to
industrial activities only. Administrative controls will be sufficient to enforce the restriction,
so no physical barriers (Le, fences) will be necessary. The Travis AFB General Plan will
document the presence of lead in the surface soil and enforce the land use restriction,
particularly on the use of the contaminated area for playground or other play activities.

The objective of this remedial action is to document the location of the contaminants and
apply land use controls to prevent the site from being used for residential purposes. This is
the most cost-effective remedy available, since it avoids the cost of an active remedial action,
such as excavation and disposal. Also, the selection of an active remedial action would still
not allow the site to be used for residential purposes, primarily due to its location within an
existing explosive safety clear zone associated with a nearby ammunition handling facility.
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Protection of Human Health -Lead is the soil COC at this site. There is no estimated excess
lifetime cancer risk; however, lead is regulated based on developmental toxicity. The lead
concentrations at the former sump area range from 56.5 mg/kg to 7,040 mg/kg (830 mg/kg
average), which equates to a potential non-cancer residential hazard index of 11. The
average value reflects 'hot spot' concentrations only (biased high); the estimated industrial
hazard index is less than 1, and the calculated blood-lead level for the site (6 lig/dL) is lower
than the threshold level of 10 I.LgildL. The site does not pose an unacceptable potential risk
to site workers, and the selected remedy is protective of human health by preventing the
residential use of the property, including day care center activities. Section 4 1.7 of the
WABOU RI presents the results of the human health risk assessment for this site.

Protection of Ecological Receptors -The small area of lead contamination results in a low
exposure potential for ecological receptors, so lead is not a cherrucal of ecological concern at
this site. Section 4.1.8 of the WABOU RI report presents the results of the ecological risk
assessment for this site.

Protection of Groundwater-The WABOU RI detected lead in the local groundwater at
concentrations below the U S. EPA MCL. Lead is not a groundwater chemical of concern at
this site, so the selected remedial alternative is protective of groundwater beneficial use
objectives. The Evaluation of Groundwater Protectionfor Remedial Actions in the WABOU Soil
ROD (CH2M HILL, 2000a) technical memorandum presents a more detailed discussion on
the groundwater evaluation of this site.

5.3.2 Building 905 (SS041)
Site Description -Building 905 is the Base entomology shop. The surface soil within this
fenced facility contains various pesticides from the past washing of pesticide-applicator
vehicles on a concrete washrack.

Selected Remedial Alternative(s) -Alternative S6 (Excavation/On-base Consolidation) is
the selected remedial action for this site. Table 11-5-1 presents the soil cleanup levels for the
chen-dcals of concern at the site. Alternative S5 (Excavabon/Off-base Disposal) is the
selected contingency remedial action for soil that exceeds the CAMU acceptance levels.

TABLE 11.5-1
Cleanup Levels for Soil COCs at Building 905 (SS041)
WABOU Soil ROD
Travis AFB, California

Residential (mg/kg) Industrial (mgfkg) Potential for

Chemical Soil Cleanup I O� Cancer Chronic 104 Cancer Chronic HQz1 Groundwater
of Concern Level (mglkg) Risk HI=1 Risk HI=1 (mglkg) Impact?

chlordane 6.5 1 6 35 670 NAO No

heptachlor 0 19 0 053 0.79 1 1 NA yes b
epoxide

toxaphene 1.6 0.44 NA NA NA No

' NA = Not Applicable
b The Evaluation of Groundwater Protection for RemedialActions in the WABOU Soil ROD (CH2M HILL, 2001a)
technical memorandum describes the confirmatory analyses for verification that the cleanup level for this compound is
protective of groundwater beneficial use objectives.
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If some of the excavated soil does not meet the CAMU acceptance criteria, the Air Force will
determine whether the soil needs to be sent to an off-base landfill or whether a soil treat-
ment can stabilize the contaminants sufficiently for placement in the CAMU. Alternative S4
(Excavation/ Treatment/On-base Consolidation) is the selected contingency remedial action
if it proves to be a cost-effective improvement over Alternative S5.

Alternative S2 (Land Use and Access Restrictions) is also a selected remedial action for the
site. However, it will not be implemented if Alternative S6 achieves the residential cleanup
values as presented in Table 11-5-1. Administrative controls will be sufficient to enforce
future restrictions at this site, because a fence is already in place around the site. The Travis
AFB General Plan will document the presence of pesticides in the soil and enforce the land
use restrictions, including the prohibition on day care center activities.

The basis for selecting an active remedial action at this site is the protection of groundwater
beneficial use objectives. The Air Force will excavate the pesticide-contairdnated soil sur-
rounding the concrete washrack and transport it to the CANIU. The estimated volume of
excavated soil is approximately 100 cubic yards. The excavation will be backfilled with clean

soil. This approach has minimal impact on entomology shop operations. The estimated cost
for Alternative S6 is $32,000; the estimated cost for Alternative S5 is $57,000, and the esti-

mated cost for Alternative 54 is $90,600. This is the most cost-effective remedy that meets

the remedial action objective of removing as much of the soil contaminants as needed to

improve the effectiveness of the existing groundwater extraction and treatment remedy at

this site. Figure 11-5-2 shows the areal extent of contamination and the approximate limits of
excavation.

Protection of Human Health -Chlordane, heptachlor epoxide, and toxapherie are the

chen-dcals of concern at this site. The estimated excess lifetime cancer risk for potential

future worker exposure is 4 X 10-5 for surface soil, based on existing contaminant concen-

trations. The estimated hazard index for potential industrial exposure is 0.4 for surface soil.

For subsurface soil the estimated excess lifetme cancer risk for all personnel is below

1 x 10-61 and the estimated hazard index for residential exposure is below 1. Even though the

basis of the selected remedial action is protection of groundwater beneficial use objectives,

the cleanup levels will reduce the estimated excess lifetime cancer risk for potential future

worker exposure to 1 x 10-6 for each contaminant.

Protection of Ecological Receptors - There is no ecological habitat, and therefore no

chemicals of ecological concern, at the site. Section 4.2 8 of the WABOU RI report presents

the results of the ecological risk assessment for this site.

Protection of Groundwater-The local groundwater also contains heptachlor epoxide, and

a separate groundwater remedial action (groundwater extraction and treatment) is remov-

ing this contaminant from the groundwater. Although this pesticide does not readily dis-

solve in groundwater, the soil remedial action will remove the source of groundwater

contamination. The other two soil COCs (chlorclane and toxaphene) are not groundwater

COCs, so their concentrations prior to an active soil remedial action are already protective of

the groundwater beneficial use objectives. However, the selected remedial action will

reduce the potential of the soil COCs to leach into the local groundwater.

RDMO13510004 (SECTION 5 (FINAL) DOC) 11-5-15



2 7 1 1 Z

PART 11 DECISION SUMWY

The Evaluation of Groundwater ProtectIonfir Remedial Actions in the WABOU Soil ROD
(CH2M HILL, 2000a) technical memorandum describes the field analysis that was used to
calculate contaminant concentrations in the soil that are protective of groundwater bene-
ficial use objectives. Groundwater monitoring associated with the groundwater remedial
action will verify the effectiveness of the soil and groundwater remedial actions at the site.

5.3.3 Building 916 (SDO43)
Site Description - This site is an electric power facility. At least one electrical transformer
on a concrete pad adjacent to the building leaked PCB-Iaden oil into the surface soil.

Selected Remedial Alternative(s) -Alternative S2 (Land Use and Access Restrictions) is the
selected remedial action for this site. The Air Force will restrict the use of this small area to
industrial activities only. Administrative controls will be sufficient to enforce the restriction,
so no physical barriers (i.e., fences) will be necessary. The Travis AFB General Plan will
document the presence of this compound and enforce the land use restriction.

Section 5.8.1 [Building 916 (SDO43)] describes the change made to the proposed remedial
alternative. The residential cleanup value for PCB-1254 is 0.22mg/kg.

Protection of Human Health -PCB-1254 is the diemical of concern at this site. The remain-
ing PCB-1254 concentrations at the former transformer area range from 0.051 mg/kg to 2.0
mg/kg (O 58 mg/kg average), which equates to a potential residential cancer risk of 2.6 x 10-
6. The estimated excess lifetime cancer risk for potential future worker exposure is below 1 x
10-6 for surface soil (based on the screening human health risk assessment) and is 6 x 1& for
subsurface soil. The estimated non-cancer risk value for potential industrial exposure is
below 0.1 for surface soil (based on the screening human health risk assessment) and is 0.1
for subsurface soil. The site does not pose an unacceptable potential risk to site workers, and
the selected remedy is protective of human health by maintaining the industrial use of the
property. Section 4.3.7 of the WABOU RI report presents the results of the human health
risk assessment for this site.

Protection of Ecological Receptors - There are no chemicals of ecological concern associ-
ated with this site. Section 4.3.8 of the WABOU RI report presents the results of the
ecological risk assessment for this site.

Protection of Groundwater- The WABOU RI detected PCB-1254 in an unfiltered ground-
water sample taken directly under the leak area. Additional groundwater samples taken
from sampling points approximately 15 feet and 30 feet from the leak area contained no
PCBs. Since the leak occurred over eight years ago, this sampling effort demonstrates that
the low PCBs concentrations in the soil are not contaminating the local groundwater. The
Reevaluation of Soil and Groundwater Contamination at Building 916 (SDO43) Technical
Memorandum (CH2M HILL, 2000) presents a detailed discussion on this groundwater
sampling effort.

Even though the additional fieldwork described above demonstrated that the PCBs are not
migrating from the source area, the Air Force will collect and analyze a set of groundwater
samples from the three groundwater monitoring points located downgradient of the PCB
leak area. This field effort will take place within the Travis AFB Groundwater Sampling and
Analysis Program (GSAP) after all WABOU soil actions are complete and will provide addi-
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tional verification that PCBs are not migrating from the source area. If the GSAP demon-
strates that PCBs are consistently present in the groundwater at concentrations greater than
MCLs, then the Air Force will evaluate the available remediation technologies and
implement an appropriate contingency remedial action.

5.3.4 Building 929193i/940 (SDO42)
Site Description -Building 929 is a storage shed, building 931 is maintenance facility for
portable electrical generators, and building 940 was a former paint-drying facility. The ditch
adjacent to these buildings received metals and SVOC contaminants from past industrial
activities.

Selected Remedial Alternative(s) -Alternative S6 (Excavation/On-base Consolidation) is
the selected remedial action for this site. Tables II-5-2A and 11-5-213 present the soil cleanup
levels for the chemicals of concern at the site. Alternative S5 (Excavation/Off-base Disposal)
is the selected contingency remedial action for soil that exceeds the CAMU acceptance
levels.

TABLE 11-5-2A
Cleanup Levels for Surface Soil COCs and COECs at Buildings 929/931/940 (SDO42)
WABOU Soil ROD
Travis AFB, California

Residential (mglkg) Industrial (mgfkg)
Soil Cleanup 104 lo, Potential for

Level Cancer Chronic Cancer Chronic HQ=l Groundwater
Chemical of Concern (mg/kg) Risk Hl=l Risk HI=l (mg/kg) Impact?

Benzo(a) pyrene 0.21 0.062 NA b 0 21 NA 59 No

Dbenz(ah) anthracene 0.0092 0.062 NA 0.21 NA No

Benzo(b) fluoranthene 2.1 0.62 NA 11 NA 61 No

lndeno(1,2,3-cd) 2 1 0.62 NA 2,1 NA 110 No
pyrene

Fluoranthene 850 NA 2,300 NA 22,000 F-850 No

Barium 860 c NA 5,400 NA 67,000 91 No

Cadmium 47 1,400 37 3,000 450 No

Total Chromium 450 210 NA 450 NA 2,900 No

Lead 380 NA 400 NA 750 380 No
Nickel 520 NA 1,600 NA 20,ODO 520 No

Zinc 6,900 NA 23,000 NA 100,000 6,900 No
a These cleanup levels apply to soil within a depth of 6 inches below ground surface (bgs) at Buildings 929/9311940.
b NA = Not Applicable
c The cleanup level for Banum is based on the WABOU maximum reference concentration Section 5.2 8 (WABOU
Reference Concentrations) addresses the derivation of this value.

If some of the excavated soil does not meet the CAMU acceptance criteria, the Air Force will
determine whether the soil needs to be sent to an off-base landfill or whether a soil

treatment can stabilize the contaminants sufficiently for placement in the CAMU.

Alternative S4 (Excavation/Treatment/On-base Consolidation) is the selected contingency
remedial action if it proves to be a cost-effective improvement over Alternative S5.
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TABLE 11-5-28
Cleanup Levels for Subsurface Soil COCs and COECs at Buildings 929/9311940 (SDO42)
WABOU Soil ROD
Travis AFB, California

Residential (mgfkg) Industrial (mgtkg)

104 104 Potential for
Chemical of Soil Cleanup Cancer Chronic Cancer Chronic HQ=1 Groundwater

Concern Level (mg/kg) d Risk 1-11=11 Risk HI=1 (mgfkg) Impact?AA
Benzo(a) pyrene 59 0.062 NA' 0.21 NA No
Dibenz(ah) 0.0092 0 062 NA 0 21 NA No
anthracene
Benzo(b) 61 0.62 NA 2 1 NA No
fluoranthene
1ndeno(1,2,3-cd) 110 0.62 NA 2 1 NA No
pyrene
Fluoranthene 850 NA 2,300 NA 22,000 No
Barium 860 NA 5,400 NA 67,000 9 1 No
Cadmium 47 1,400 37 3,000 450 No
Total Chromium 2,900 210 NA 450 NA No
Lead 380 NA 400 NA 750 No
Nickel 520 NA 1,600 NA 20,000 No
7mc 6,900 NA 23,000 NA 100,000 No
dThese cleanup levels apply to soil greater than a depth of 6 inches below ground surface (bgs) at
Buildings 929/931/940

The basis for the selected alternative is the protection of ecological receptors. The Air Force
will excavate soil contaminated with metals and SVOCs from the drainage ditch adjacent to
Buildings 929/931/940 and transport it to the CAMU. The estimated volume of
contaminated soil is approximately 295 cubic yards. The excavation may be backfilled with
clean soil, depending on the volume of soil that is removed from the ditch. The estimated
cost for Alternative S6 is $86,000; the estimated cost for Alternative S5 is $176,000, and the
estimated cost for Alternative S4 is $197,600. This is the most cost-effective remedy that
meets the remedial action objective of cleaning up the site to levels that are protective of
individual burrowing owls and populations of other ecological receptors. Figure 11-5-3
shows the areal extent of contamination and the approximate linuts of excavation.

Alternative S2 (Land Use and Access Restrictions) is also a selected remedial action for the
site. However, it will not be implemented if Alternative S6 achieves the residential cleanup
values as presented in Tables Il-5-2A and 11-5-2B. Administrative controls will be sufficient
to enforce this action, so no physical barriers (i.e., fences) will be necessary. The Travis AFB
General Plan will document the presence of metals and SVOCs in the surface soil and
enforce the restriction on residential land use, including day care center activities.

Protection of Human Health-Benzo(a)pyrene,, benzo(b)fluoranthene, cadmium, and
dibenz(ah)anthracene are the chen-dcals of concern for this site. The estimated excess life-
time cancer risk for potential future worker exposure is 1 x 10-5 for surface soil, based on
existing contaminant concentrations. The estimated hazard index for potential industrial
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exposure is 0 4 for surface soil. Even though the basis of the selected remedial action is
protection of ecological receptors, the cleanup levels will reduce the estimated excess
lifetime cancer risk for potential future worker exposure. As described in section 5.2.2 (Risk
Management), the soil cleanup levels for the top six inches of soil equate to a 10-6 risk level
under industrial conditions. The subsurface soil contained no chemicals of concern, so the
soil cleanup levels below six inches below ground surface equate to a hazard quotient of one
for the burrowing owl, since this is the basis for conducting a remedial action at this site.
Section 4.4.7 of the WABOU RI report presents the results of the human health risk
assessment for this site.

Protection of Ecological Receptors -Barium, cadmium, chromium, lead, nickel, zinc,
benzo(a)pyrene, dibenz(ah)anthracene, fluoranthene, and indeno(1,2,3-cd)pyrene are the
chemicals of ecological concern for this site. Ecological risks were evaluated for plants,
terrestrial invertebrates, deer mice (Peromyscus maniculatus), ornate shrews (Sorex ornatus),
western meadowlarks (Sturnella neglecta), and burrowing owls at this site. Sensitivity of the
various receptors differed among the CCIECs identified at the site, with deer mice and
shrews generally being most sensitive, especially to cadmium and benzo(a)pyrene exposure

Cleanup levels were selected to protect individual burrowing owls and populations of the
other ecological receptors. They took into account the assumption that an owl would feed
consistently at the contaminated portion (less than 0.5 acres) of the site, even though it
represents only about 0.2 percent of the typical foraging range for an owl. The evaluations
conducted for other ecological receptors indicate that remediation of soil to the degree
necessary for protection of the burrowing owl will be reasonably protective for plants,
invertebrates, and common species of birds and mammals at the site. This is particularly
true because the site represents a very small fraction of the similar habitat on-base and in the
surrounding area, and the goal for other receptors is to protect populations rather than
individuals of those receptors. When the combined consideration of LOECs or LOAELs for
the common species, potentially limited use of on-site habitats by those receptors (as well as
the burrowing owl), and the goal of protecting populations (rather than individuals) of the
common species were taken into account, it was concluded that there will be no potential
unacceptable ecological risk remaining at this site. The Evaluation of Ecological Protection Jbr
Remedial Actions in the WABOU Soil ROD (CH2M HILL, 2001b) presents a more detailed
description of this ecological evaluation.

Protection of Groundwater-The WABOU RI did not evaluate the presence of contami-
nants in the local groundwater, because the soil contaminant concentrations decreased
significantly with depth. However, the Base collected and analyzed groundwater samples
immediately downgradient of the highest surface soil concentrations to determine whether
the Chemicals of concern were present in the groundwater. The results of the groundwater
analysis demonstrate that the current concentrations of the cherrucals of concern in the soil
do not have an adverse impact on the local groundwater. Therefore, the soil cleanup levels
are also protective of groundwater beneficial use objectives. The Evaluation of Groundwater
Protectionfor Remedial Actions in the WABOU Soil ROD (CH2M HILL, 2001a) technical
memorandum presents a more detailed description of this field investigation.
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5.3.5 Landfill 3 (LF008)
Site Description -Landfill 3 consists of trenches used for the past disposal of pesticide
containers.

Selected RemedialAltemative(s)-Altemative S5 (Excavation/Off-base Disposal) is the
selected remedial action for this site. Tables II-5-3A and 11-5-313 present the soil cleanup
levels for the chemicals of concern at the site. Alternative S6 (Fxcavation/On-base
Consolidation) is the selected contingency remedial action for soil that does not exceed the
CAMU acceptance levels. Alternative S2 (Land Use and Access Restrictions) is also a
selected remedial action for the site. However, it will not be implemented if Alternative S5
achieves the residential cleanup values as presented in Tables R-5-3A and 11-5-3B. The
Travis AFB General Plan will document the presence of pesticides in the soil and enforce the
land use restrictions, including the prohibition on day care center activities.

TABLE 11-5-3A
Cleanup Levels for Surface Soil COCs and COECs at Landfill 3 (LIF008)
WABOU Soil ROD
Travis AFB, California

Soil Residential (mg/kg) Industrial (mglkg)
Cleanup Potential for

Chemical of Level 104 Cancer Chronic 104 Cancer Chronic HQ=l Groundwater
Concern (mg/kg) Risk HI=l Risk HI=l (mgfkg) Impact?

chlordane 0.9 1 6 35 6.5 670 0�9 �11 No
dieldrin 0 11 0 03 3.1 44 0.29 No
endosulfan 75 NA 370 NA 3,700 No
heptachlor 0 38 0.11 31 440 0.97 No
heptachlor epoxide 0 037 0.053 0 79 0 19 1 1 No
methoxychlor 3,100 NA 310 NA F-3, Too -1 5,3oo No

' These cleanup levels apply to soil within a depth of 4 feet below ground surface (bgs) at Landfill 3.

TABLE II-5.3B
Cleanup Levels for Subsurface Soil COCs and COECs at Landfill 3 (LF008)
WABOU Soil ROD
Travis AF8, California

Residential (mgfkg) Industrial (mg/kg)
104 lo-, Potential for

Chemical of Soil Cleanup Cancer Chronic Cancer Chronic HQ=l Groundwater
Concern Level (mg/k g) b Risk Met Risk HI=l (mgfkg) Irnpact?-

chlordane 65 1 6 35 670 NA Yes
dieldrin 1.1 0.03 3.1 165, 44 NA Yes
endosulfan 3,700 NA 370 NA NA No
heptachlor 3 8 0 11 31 U 440 NA Yes
heptachlor 1 9 0 0 3 0.79 1 1 NA Yes
epoxide L
methoxychlor 3,100 NA 3,100 NA No
bThese cleanup levels apply to soil grealtr than a depth of 4 feet bgs at Landfill 3.
c The Evaluation of Groundwater Protection for RernedialActions in the WASOU Soil ROD (CH2M HILL, 2001 a)
technical memorandum describes the confirmatory analyses for verification that the cleanup level for this compound is
protective of groundwater beneficial use Objectives
NA = Not Applicable
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�The rationale for this selection is that there may be intact containers of liquid pesticides in
the trenches at Landfill 3. If these containers were to break during excavation and transport
to the CAMU, the contents would potentially be incompatible with other CAMU waste. The
liquid pesticides could also percolate through the soil and have an impact on groundwater
beneath the CAMU. The containers and contaminated soil present a potential risk to human
health but does not present a risk to ecological receptors, based on the depth at which the
contamination is found

The Air Force will begin the remedial action by excavating the soil above the trenches. Any
contaminated portion of this soil will be placed into the CAMU only if it meets the estab-
lished CAMU acceptance levels. Then the Air Force will remove the containers and highly
pesticide-contarninated soil and transport them to an appropriate offsite disposal facility.
The excavation and transport of contaminated soil to either the CAMU or to the offsite
facility (depending on the ability of the soil to meet CAMU acceptance levels) will continue
until the cleanup levels are achieved or a maximum depth of 15 feet is reached. This is the
depth that a typical excavator can reach. At this point, the excavation will stop, and the pit
will be backfilled with clean soil. Since this soil remedial action will remove most of the
source of the groundwater contarnination from the subsurface, the Air Force will then rely
on the existing groundwater extraction and treatment system to contain and remove the
residual contaminants from the site.

The total estimated volume of contaminated soil is 11,110 cubic yards. The estimated cost of
this action is $4,162,000, based on the off-base disposal of the entire estimated soil volume.
The placement of soil into the CAMU as described above will reduce the overall cost of this
remedial action and still allow Travis AFB to meet the remedial action objective of removing
as much of the soil contaminants as needed to improve the effectiveness of the existing
groundwater extraction and treatment remedy at this site. Figure 11-5-4 shows the areal
extent of contamination and the approximate limits of excavation.

Table II-5-3A presents the LF008 cleanup levels for the soil within a depth of 4 feet below
ground surface (bgs). The 0 to 4 foot depth is the reasonable limit of potential exposure to
containinants by burrowing animals and most plant roots, so the cleanup levels in
Table II-5-3A take into account the protection of ecological receptors. Table II-5-313 presents
the LF008 cleanup levels for the soil greater than 4 feet bgs. Since there is a negligible
exposure pathway between ecological receptors and contaminants from soil that exceeds the
4-foot depth, the cleanup levels in Table II-5-3B do not use the ecological protection values
in their calculations.

Specific site conditions provide the basis for any departure from the 10-6 cancer risk value. A
review of these risk-reducing site conditions was part of the determination of whether a site
warrants a departure from the starting point. When applying these factors to a specific site,
the qualitative and quantitative value of the factors present justifies and supports departure
from the 10-6 limit toward the protective and authorized 10-4 limit. Table 11-5-3C presents the
mitigating factors that are present at LF008. An excess lifetime cancer risk level for future
industrial exposure of 1 x 10-5 is justified, because the presence of these mitigating factors
greatly diminishes the time an industrial worker spends on-site and the resulting potential
industrial exposure to the contaminated soil beneath buried waste. TI-Lis time-spent-on-site is
far below the assumed exposure time used to calculate industrial risk. Present and future
exposure is nominal due to site conditions and the low level of industrial activity at the site.
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TABLE 11-5.3C
Specific Factors JustIfying Departure from 10-6 Risk Level for Landfill 3 (LF008)
WABOU Soil ROD
Travis AFB, California

No. Description Rationale
1 Installation A boundary fence surrounds Travis AFI3. This fence limits Base access to personnel

Boundary who reside, work or conduct business at Travis AFB. Personnel can only enter the
Fence installation through four manned gates.

2 Site Fence Landfill 3 has an additional fence to allow site access to authorized personnel only.
The activities at this site are sensitive in nature and require a greater level of control
over property use. LF008 is enclosed in the fence that protects A bunker, an
ammunition storage facility.

3 Clear Zones Landfill 3 is located in restricted explosive safety, quantity-distance clear zones due to
its proximity to ammunition storage and handing facilities. The Wing Safety Offire
closely monitors the land use within a safety clear zone and restricts its use to
activities that involve a maximum of 25 persons at one time. For example, office
building construction does not take place inside clear zones. In essence, the explosive
safety clear zone is a restricted area for industrial and construction activities,
Permitted activities within the zone, such as landscape maintenance, are not routine
and of short duration.

4 Noise Level The area surrounding the runways at Travis AFB is called the Air Installaton
Restrictions Compatible Use Zone (AICUZ). The dimensions of the noise contours within the zone

are based on the level of noise that is generated by aircraft operations. High noise
levels can have an adverse effect on personnel, so the Base discourages
development in areas within this zone both on- and off-base.

5 Security Forces Security forces regularly patrol Travis AFB for unauthorized activities. This monitoring
enforces the land use restrictions that are in place.

6 Escort Certain portions of the installation are official restricted areas and require a qualified
Requirements Base escort to obtain site access. Taxiways and ammunition storage and handling

areas are examples of restricted areas. Site access is limited to individuals with a
specific need to enter. This consideration applies to 1-171308, which is located in an
ammunition storage facility. A Base representative trained in ammunition safety must
escort personnel who enter this facility. This factor decreases worker time on-site
compared to the standard assumption for time on-site and the resulting potential
exposure.

7 Segregation of Residential housing areas at Travis AFB are physic-ally separate and geographically
Residential/ remote from all WABOU sites. The closest site, LF008, is approximately 213 mile from
industrial Areas a residental complex

a Transient Work The majority of workers at Travis AFB are transient military members, thereby limiting
Force their period of potential exposure. All Travis AFB residents are military members and

their dependents. Due to the frequency of transfers, the average length of assignment
to Travis AFB is approximately three years, which limits their potential lifetime
exposure

Protection of Human Health - Chlordane, dieldrin, heptachlor, and heptachlor epoxide are
the cheirdcals of concern for this site. The estimated excess lifetime cancer risk for potential
future industrial exposure to surface soil is 5 x 10-6 and to subsurface soil is 2 x 104, based on
existing contaminant concentrations. The estimated hazard index for potential industrial
exposure is 3 for subsurface soil.

Protection of Ecological Receptors - Chlordane, dieldrin, endosulfan, heptachlor epoxide,
and methoxychlor are the chemicals of ecological concem at this site. Ecological risks were
evaluated for plants, terrestrial invertebrates, deer mice, omate shrews, westem
meadowlarks, and burrowing owls at this site. Sensitivity of the various receptors differed
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among the pesticides identified at the site, with birds generally being more sensitive than
the mammals.

Cleanup levels were selected to protect individual burrowing owls and populations of the
other ecological receptors. They took into account the assumption that an owl would feed
consistently at the contan'tinated portion (about 0.7 acre) of this site, even though it
represents about 0.2 percent of the typical foraging range for an owl. The evaluations
conducted for other ecological receptors indicate that rernediation of soil to the degree
necessary for protection of the burrowing owl wffl be reasonably protective for plants,
invertebrates, and common species of birds and mammals at the site. This is particularly
true because the site represents a very small fraction of the similar habitat on-base and in the
surrounding area, and the goal for other receptors is to protect populations rather than
individuals of those receptors. When the combined consideration of LOECs or LOAELs for
the common species, potentially limited use of on-site habitats by those receptors (as well as
burrowing owls), and the goal of protecting populations (rather than individuals) of the
common species were taken into account, it was concluded that populations of those species
would not be affected by any potential impacts attributable to COECs remaining at this site.
The Evaluation of Ecological Protection for Remedial Actions in the WABOU Soil ROD
(CH2M HILL, 2001b) presents a more detailed description of this ecological evaluation.

Protection of Groundwater- The local groundwater contains chlordane, heptachlor and
heptachlor epoxide; a separate groundwater remedial action will treat this containdnated
groundwater in accordance with the Groundwater Interim Record of Decision for the WABOU
(Travis AFB, 1999). Although the pesticides do not readily dissolve in groundwater, the
buried waste may be acting as a potential source of groundwater contamination.

Two of the soil COCs, methoxychlor and endosulfan, are not groundwater COCs, so the
current concentrations of these compounds are protective of groundwater beneficial use
objectives.

The Evaluation of Groundwater Protection for Remedial Actions in the WABOU Soil ROD
(CH2M HILL, 2001a) technical memorandum describes the field analysis that was used to
calculate contan-dnant concentrations in the soil that are protective of groundwater
beneficial use objectives. Groundwater monitoring associated with the groundwater
remedial action will verify the effectiveness of the soil and groundwater remedial actions at
the site.

5.3.6 Landfill X (LF044)
Site Description -Landfill X is located in an area used as a stockpile for construction debris,
such as concrete and asphalt, and a heavy equipment training area.

Selected Remedial Alternative(s) -Alternative S2 (Land Use and Access Restrictions) is the
selected remedial alternative for this site. Landfill X is not actually a landfill, but rather it is
in an area used by the Base to train heavy equipment operators and to stockpile construction
materials, such as asphalt and concrete. The metals and SVOCs found in the soil are
constituents of these construction materials. The Air Force will install a fence around the
contaminated area and the training and stockpile area. It is protective of human health, in
that it will restrict personnel access to the site but wfll still allow the area to meet worker
safety training and construction needs. Workers involved with safety training use adequate
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noise and breathing protection equipment, when needed, in accordance with Occupational
Safety and Health Administration (OSHA) regulations. Protective berms constructed within
the fenced area will provide environmental protection by preventing soil contaminants from
flowing during rain events into nearby vernal pools The estimated cost of this action is
$139,000. Figure II-5-5 shows the areal extent of contamination and the proposed fence
location. Table II-5-4 presents a comparison of the chemical concentrations in the soil with
potential risk criteria.

TABLE 11-5-4
Companson of Soil COCs and COECs at Landfill X (LF044) to Potential Risk Criteria
WABOU Soil ROD
Travis AFB, California

Residential (mglkg) Industrial (mg/kg)
Average lo-, 104 Potential for

Chemical of Concentration Cancer Chronic Cancer Chronic HQ=, b Groundwater
Concern (mgtkg) a Risk Hl=l Risk Hl=l (mgfkg) Impact?

Cadmium 0.704 1,400 37 3,000 450 47 No
Lead 16 94 NA 400 NA 750 380 No

Silver 0.686 NA 390 NA 5,100 230 No
Acenaphthene 0.205 NA 3,700 NA 29,000 1,200 No
Anthracene 0.494 NA 22,000 NA 100,000 5,100 No
Benzo(a) 2.09 0 62 NA 2.1 NA 3.1 No
anthracene
Benzo(a) pyrene 2.67 0.062 NA 0 21 NA 59 No
Benzo(b) 2.16 0 62 NA 2.1 NA 61 No
fluoranthene
Benzo(ghl) 1 35 NA 56 NA 190 NA No
perylene
Benzo(k) 2.39 6 2 NA 21 NA 110 No
fluoranthene
Bis(2-eth�dhexyl) 42.48 35 1,200 180 18,000 15,000 No
phthalate
Chrysene 2.60 62 NA 210 NA 150 No
Dibenz(ah) 0 652 0 062 NA 0.21 NA 0 0092 No
anthracene
Fluoranthene 4.44 NA 2,300 NA 22,000 850 No
lndeno(1,2,3-cd) 1.47 0.62 NA 2 1 NA 110 No
pyrene
Phenanthrene 1.79 NA 56 NA 190 510 No

Pyrene 3.84 NA 2,300 NA 29,000 850 No

amg/kg = milligrams per kilogram
Based on the protection of the burrowing owl
NA = Not Applicable

The objective of this remedial action is to document the location of the contaminants and
apply land use controls to prevent the site from being used for residential purposes. This is
the most cost-effective remedy available, as shown in Table 11-4-6 (Relative Performance of
Soil Alternatives - by Cost). Also, the selection of an active remedial action would still not
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allow the site to be used for residential purposes, primarily due to its location within an
existing explosive safety clear zone associated with a nearby ammunition handling facility.

The Travis AFB General Plan will describe all land use controls associated with the site,
which will include compliance with any applicable personnel notification or other OSHA
regulations that pertain to personnel access to the site.

If the Air Force decides to close the site in the future, a follow-on remedial action win be
selected, based on the nature of the revised future land use. Until that time, the Travis AFB
General Plan will restrict use of this site to industrial use with protective clothing.

Protection of Human Health-Benzo(a)pyrene, benzo(a)anthracene, dibenz(ah)anthracene,
and benzo(k)fluoranthene are the chemicals of concern at this site. The estimated excess
lifetime cancer risk for potential future worker exposure is 2 x 10-5 for both surface and
subsurface soil, based on existing contaminant concentrations, which is within the risk
management range for carcinogens. The estimated hazard index for potential industrial
exposure is 0.007 for subsurface soil. The chemicals are attributed to the asphalt and con-
crete that is stockpiled in the area. This is an active industrial facility, and all site workers
wear appropriate personal protection equipment in accordance with OSHA regulations.
Also, the area investigated during the WABOU RI is located in a little-used portion of the
facility, so the potential exposure of chemicals to the site workers is low. Therefore, the
selected remedial alternative is protective of the site workers.

Protection of Ecological Receptors -Benzo(a)pyrene, benzo(a)anthracene,
dibenz(ah)anthracene, fluoranthene, benzo(k)fluoranthene, pyrene, benzo(ghl)perylene,
benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate, chrysene, indeno(1,2,3-cd)pyrene,
pbenanthrene, cadmium, lead, silver, acenaphthene, and anthracene are the chemicals of
ecological concern at this site. Ecological risks were evaluated for plants, terrestrial
invertebrates, deer mice, ornate shrews, western meadowlarks, and burrowing owls at this
site. Sensitivity of the various receptors differed among the three metals, a plithalate, and
13 polyaromatic hydrocarbons (PAH) identified at the site, with birds and mammals
generally being about equally sensitive. Exceptions were mainly cadmium and
benzo(a)pyrene, to which the mammals were more sensitive. Plants and terrestrial
invertebrates are considered most sensitive to bis(2-ethylhexyl)phthalate, which was found
in the subsurface soil at the site.

Concentrations of COECs in surface soils are substantially lower than those in subsurface
soils (which are less likely than surface soils to be an exposure source for most species) The
only HQ that was very high for the burrowing owl was for dibenz(ah)anthracene. There is
considerable uncertainty associated with that HQ because it was based on results of a study
with mammals that were extrapolated to birds. Based on the results of a feeding study with
mallards (Anas platyrhynchos) reported by Patton and Dieter (1980), the NOAEL-based
acceptable level (i e., the CTV) for dibenz(ah)anthracene in the soil is 877 mg/kg. This indi-
cates that this COEC realistically should pose minimal risk to the burrowing owl at this site.

This site is actively used by the Air Force as a heavy equipment training area. Ongomg site
activities frequently alter the terrain as mounds of excavated soil and concrete rubble are
moved during the training activities. The frequent site activities would routinely displace
wildlife and make it unlikely that they would be able to permanently establish a residence.
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This disturbance causes much of the site to provide sub-optimal habitat for wildlife. Birds
and mammals are more likely to only occasionally use the site, preferring to use the less
disturbed surrounding areas that provide higher-quality habitat.

The contaminated portion of this site is less than 7 acres, which represents less than
2 percent of the typical foraging range for a burrowing owl. When the combined con-
sideration of LOECIS or LOAELs for the common species, potentially limited use of on-site
habitats by those receptors (as well as burrowing owls) due to the nature of site activities
and the small size of the site compared to typical home ranges, and the goal of protecting
populations (rather than individuals) of the common species were taken into account, it was
concluded that populations of those species would not be affected by any potential impacts
attributable to COECs at this site. This is particularly true because the site represents a very
small fraction of the similar habitat on-base and in the surrounding area, and the goal for
other receptors is to protect populations rather than individuals of those receptors. The
Evaluation of Ecological Protection for Remedial Actions in the WABOU Soil ROD (CH2M HILL,
2001b) presents a more detailed description of this ecological evaluation.

Protection of Groundwater -The WABOU RI concluded that there are no groundwater
COCs at this site. Therefore, the current concentrations of chemicals found in the soil are
protective of groundwater beneficial use objectives. The Evaluation of Groundwater Protection
for Remedial Actions in the WABOU Soil ROD (CH2M HILL, 2001a) technical memorandum
presents a more detailed discussion of the groundwater investigation conducted during the
WABOU RI.

5.3.7 Former Small Arms Range (SDO45)
Site Description -This site was a former small arms training facility. Reduction of potential
adverse human health and ecological impacts is the basis for establishing cleanup levels.

Selected Remedial Alternative(s) - Alternative S6 (Excavation/ On-base Consolidation) is
the selected remedial action for this site. Table II-5-5 presents the soil cleanup levels for the
chemicals of concern at the site. Alternative S5 (Excavation/ Off-base Disposal) is the
selected contingency remedial action for soil that exceeds the CAMU acceptance levels.

If a portion of the excavated soil does not meet the CAMU acceptance criteria, the Air Force
will determine whether the soil needs to be sent to an off-base landfill or whether a soil
treatment can stabilize the contaminants sufficiently for placement in the CAMU.
Alternative 54 (Excavation/ Treatment/On-base Consolidation) is the selected contingency
remedial action if it proves to be a cost-effective improvement over Alternative S5.

Alternative S2 (Land Use and Access Restrictions) is also a selected remedial action for the
site. However, it will not be implemented if Alternative S6 achieves the residential cleanup
values as presented in Table II-5-5. Adnimistrative controls will be sufficient to enforce the
restriction, so no physical barriers (i.e., fences) will be necessary. The Travis AFB General
Plan will document the presence of lead in the soil and enforce the restriction on residential
land use, including day care center activities and for playground and other play activities.
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TABLE 11-5.5
Cleanup Levels for Soil COCs and COECs at the Former Small Arms Range (SIDD45)
WABOU Soil ROD
Travis AFB, California

Residential (mglkg) Industrial (mg/kg) Potential for

Chemical of Soil Cleanup 104Cancer Chronic 10"Cancer Chronic HQ=1 Groundwater
Concern Level (mg/kg)' Risk HI=1 Risk HI=1 (mglkg) Impact?

Antimony 6 NA 31 NA 410 0 54 No

Copper 250 NA 3,100 NA 41,000 1,400 No

Lead 1,000 NA 400 NA 750 380 No

NA = Not Applicable

8TherationalefortheselectionofsoilcleanuplevelsforthissfteispresentedintheRemedialActonPlanforthe
Former Small Arms Range SARI (Parsons ES, 2000) Secbon 5 2 7 (Former Small Arms Range Remedial Action
Plan) presents a summary of the Remedial Action Plan

Surface soil within a former small arms range contains lead residue from past small arms
training activities. The estimated volume of contaminated soil is approximately 5,755 cubic
yards. The Air Force will excavate lead-contaminated soil and transport it to the CAMU.
The excavation will be backfilled with clean soil. The estimated cost for Alternative S6 is
$186,000; the estimated cost for Alternative S5 is $2,255,000, and the estimated cost for
Alternative 54 is $833,000. This is the most cost-effective remedy that meets the remedial
action objective of cleaning up the site to levels that allow for industrial use and are
protective of individual burrowing owls and populations of other ecological receptors that
can live within a grazing management unit. Figure II-5-6 shows the areal extent of
contamination and the approximate limits of excavation.

Protection of Human Health -Lead is the chernuical of concern at this site. There is no
estimated excess lifetime cancer risk; however, lead is regulated based on developmental
toxicity. The estimated hazard index for industrial exposure to surface soil is 0.2, and the
estimated blood lead level for lead exposure in surface soil is 19 jig/dL and in subsurface
soil is 52 gg/ CIL, based on existing contaminant concentrations. Both values exceed the
threshold value of 10 tig/dL. The remedial action will reduce the lead concentrations in the
soil to a protective level. The Remedial Action Plan for t1w Former Small Arms Range (SAR1),
Travis AFB, California (Parsons, 2000) presents the risk calculations that demonstrate the
protectiveness of the cleanup levels under site-specific conditions to human health.

Protection of Ecological Receptors - Antimony, copper, and lead are the chemicals of
ecological concern at this site. Ecological risks were evaluated for plants, terrestrial
invertebrates, deer n-Lice, orriate shrews, western meadowlarks, and burrowing owls at this
site. Birds and mammals were identified as the most sensitive receptors for antimony and
lead, based on NOECs/NOAELs. Plants were the most sensitive receptors for copper.

Cattle graze on the site under the Base's lease program and, in addition, portions are disked
as part of the Base's fire control program. The combined effects of grazing and disking make
the site suboptimal habitat for most avian and mammalian wildlife.
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Two other factors influenced the derivation of cleanup levels for lead. The first factor was
the small size of the site (3.8 acres) compared to the foraging range for a burrowing owl. The
original ERA (CH2M HILL, 1997) assumed that an owl (as well as other avian and mam-
malian receptors) would forage consistently on-site, but the site represents only about
1 percent of the expected foraging range for a burrowing owl. The second factor was the
relative bioavailability of lead at this site (Parsons, 2000). Further study (Parsons, 2000) was
conducted at the site toward development of risk-based remediation goals for the COECs
identified in the ERA. In this study, the previously developed preliminary cleanup goals for
the site were revised based on additional ecological and contaminant characterization data.
Relative in-vitro bioavailability of lead in soil from the site ranged from 75 to 96 percent,
with an average of 85.2 percent. This bioavailability fraction and an assumed absorbable
fraction of 50 percent were used to derive a lower site-specific BAF of 43 percent for lead, in
contrast to the assumed 100 percent during the ERA. Due to a lack of site-specific informa-
tion on the bioavailability of antimony and copper, the default value of 100-percent
bioavailability was retained for those metals. The ecological input to the cleanup levels
reflect the results of the studies conducted at this site. They provide a substantial margin of
safety for exposures of the burrowing owl to metals at the site. The Remedial Action Plan for
t1w Former Small Arms Range (SARI), Travis AFB, California (Parsons, 2000) presents the
rationale for demonstrating the protectiveness of the soil cleanup levels under site-specific
conditions to ecological receptors. Section 5.2.7 (Former Small Arms Range Remedial Action
Plan) describes the subsequent Parsons study in more detail.

Excavation of soil to the degree necessary for protection of the burrowing owl will be
reasonably protective for populations of other ecological receptors at the site. When the
combined consideration of LOECs or LOAELs for the common species, potentially limited
use of on-site habitats by those receptors (as well as the burrowing owl), and the goal of
protecting populations (rather than individuals) of the common species were taken into
account, it was concluded that there will be no potential unacceptable ecological risk
remaining at this site. This is particularly true because the site is small in relation to the
amount of available similar habitat on-base and in the surrounding region, and any residual
contamination will not adversely impact populations of these species. The Evaluation of
Ecological Protection for Remedial Actions in tlie WABOU Soil ROD (CH2M HILL, 2001b)
presents a more detailed description of this ecological evaluation.

Protection of Groundwater-The WABOU RI did not evaluate the presence of
contaminants in the local groundwater, because the soil contaminant concentrations
decreased significantly with depth. However, the Base collected and analyzed groundwater
samples inunediately downgradient of the highest surface soil concentrations to determine
whether the chemicals of concern were present in the groundwater. The results of the
groundwater analysis demonstrate that the current concentrations of the chemicals of
concern in the soil do not have an adverse impact on the local groundwater. Therefore, the
soil cleanup levels are also protective of groundwater beneficial use objectives. The
Evaluation of Groundwater Protectionfor Remedial Actions in the WABOU Soil ROD
(CH2M HILL, 2001a) technical memorandum presents a more detailed description of this
field investigation.
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5.3.8 Railhead Munitions Staging Area (SS046)
Site Description -This site consists of a railroad track and concrete pad that formerly
served as a railhead for a spur off the Northern Sacramento Railroad line

Selected Remedial Alternative(s) - Alternative S2 (Land Use and Access Restrictions) is the
selected remedial action for this site. The objective of this remedial action is to document the
location of the contaminants and apply land use controls to prevent the site from being used
for residential purposes. TI-ds is the most cost effective remedy available, as shown in
Table II-4-6 (Relative Performance of Soil Alternatives - by Cost). Administrative controls
will be sufficient to enforce the restriction, because the site is located within the explosive
safety clear zones that surround an adjacent arnmunition storage facility (A Bunker) and
Building 759 (Ammunition Maintenance). The clear zones already restrict property use and
new construction at SS046. Therefore, physical barriers (i.e., fences) would provide no
additional protection and will not be necessary. The Travis AFB General Plan will document
the presence of chemicals and enforce the land use restriction at this site.

Section 5.8.2 [Railhead Munitions Staging Area (SS046)] describes the change that was made
to the original selected remedial action for this site. Table II-5-6 presents a comparison of the
chemical concentrations in the soil with potential risk criteria.

TABLE 11-5-6
Comparison of Soil COCs and GOECs at the Railhead Munitions Staging Area (SS046) to Potenbal Risk Cirteria
WABOU Soil ROD
Travis AFB, California

Residential (mgfkg) Industrial (mgtkg)
Average 104 104 Potential for

Chemical of Concentration Cancer Chronic Cancer Chronic HQ=1 b Groundwater
Concern (mg/kg) Risk 1-11=1 Risk 1-11=1 (mglkg) Impact?

Benzo(a) pyrene 0.126 0 062 NA 0.21 NA 59 No
Benzo(b) 0 431 0.62 NA 2.1 NA 61 No
fluoranthene
Benzo(a) anthracene 0.404 0.62 NA 2 1 NA 3.1 No
Benzo(k) 0.429 6 2 NA 21 NA 110 No
fluoranthene
Fluoranthene 2.24 NA 2,300 NA 22,000 850 No
Pentachlorophenol 0.664 3 0 1,400 9 14,000 1.2 No
Pheranthrene 1 20 NA 56 NA 190 510 No
Pyrene 1 69 NA 2,300 NA 29,000 850 No
Cadmium 4.23 1,400 37 3,000 450 47 No

Lead 112 41 NA 400 NA 750 380 No
a mg/kg = milligrams per kilogram
bBased on the protection of the burrowng owl
II NA = Not Applicable

Protection of Human Health - Benzo(a)pyrene, benzo(B)fluoranthene, benzo(a)anthracene,
and benzo(k)fluoranthene are the chemicals of concern at this site. The estimated excess
lifetime cancer risk for potential future worker exposure is 1 x 10-5 for surface soil, based on
existing contaminant concentrations, which is within the risk management range for
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carcinogens. The estimated hazard index for potential industrial exposure is 0.03 for surface
soil. Since the chemicals are located beneath the railroad tracks adjacent to the concrete pad,
there is a low probability of exposure to future workers. Therefore, the selected remedial
alternative is protective of human health.

Protection of Ecological Receptors- Cadmium, lead, benzo(a)pyrene,
benzo(k)fluoranthene, fluoranthene, pentachlorophenol phenanthrene, and pyrene are the
chemicals of ecological concern for this site. Ecological risks were evaluated for plants,
terrestrial invertebrates, deer mice, ornate shrews, western meadowlarks, and burrowing
owls at this site. HQs for birds were less than ten for all chemicals, but those for cadmium
and benzo(a)pyrene in mammals were higher. Plants were considered the most sensitive
receptors for pentachlorophenol.

The contaminated portion of the site is about 0.07 acre, which represents less than
0.02 percent of the typical foraging range for a burrowing owl. When the combined
consideration of LOECs or LOAELs for the common species, potentially limited use of
on-site habitats by those receptors (as well as the burrowing owl), and the goal of protecting
populations (rather than individuals) of the common species were taken into account, it was
concluded that there is no potential unacceptable ecological risk at this site. This is
particularly true, because the site is small in relation to the amount of available similar
habitat on-base and in the surrounding region, and the COECs will not adversely affect
populations of these species. The Evaluation of Ecological Protection for Remedial Actions in the
WABOU Soil ROD (CH2M HILL, 2001b) presents a more detailed description of this
ecological evaluation.

Protection of Groundwater-The WABOU RI concluded that there are no groundwater
COCs at this site. Therefore, the current concentrations of chemicals found in the soil are
protective of groundwater beneficial use objectives. The Evaluation of Groundwater Protection
for Remedial Actions in the WABOU Soil ROD (CH2M HILL, 2001a) technical memorandum
presents a more detailed discussion of the groundwater investigation conducted during the
WABOU RI.

5.3.9 Cypress Lakes Golf Course (SS041)
Site Description - The maintenance yard of the Cypress Lakes Goff Course contains an
administrative building, garages, and storage areas. The equipment in the maintenance yard
is used for pesticide application and landscaping activities at the golf course.

Selected Remedial Afternative(s) -No further action is required at the Cypress Lakes Goff
Course, because Alternative S5 (Excavation/Off-base Disposal) was completed in January
2001 as a removal action. Table II-5-7 presents the soil cleanup levels that the removal action
had to achieve at the site. Environmental Chemical Corporation (ECC) excavated
approximately 160 cubic yards of pesticide-contaminated soil and transported it to
Kettleman Hills landfill for disposal. Section 2.2.3 (Removal Actions) provides a description
of the removal action in the maintenance yard. The Cypress Lakes Golf Course Annex Removal
Action Report (ECC, 2001) describes the successful implementation of Alternative S5. This
report concluded that the removal action achieved the targeted cleanup levels as presented
in the Work Planfir the Removal Action at the Cypress Lakes Golf Course Annex (ECC, 2000).
Since the targeted cleanup levels are identical to the soil cleanup levels in Table II-5-7, the
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removal action meets the requirements of the Alternative �5 remedial action. The DI WET
analyses that were performed during the removal action demonstrated that the residual
pesticide concentrations are protective of groundwater beneficial use objectives.
Figure II-5-7 shows the extent of the actual excavated area.

TABLE 11-5.7
Cleanup Levels for Soil COCs and COECs at the Cypress Lakes Golf Course (SSD41)
WABOU Soil ROD
Travis AFB, California

Residential (mg/kg) Industrial (mg/kg) Potential for
Chemical of Soil Cleanup 104 Cancer Chronic 104 Cancer Chronic HQ=1 Groundwater

Concern Level (mgfkg) Risk HI=1 Risk HI=1 (mgfkg) Impact?
chlordane 1.45 1 6 35 6.5 670 1'.' No
DOE 7.0 1 7 NA 7 0 NA No
DDT 3.4 1.7 36 7.0 730 3-4 No
dieldrin 0 it a 0 03 3.1 F--o T 44 0.29 Yes
endosuffan 7.5 NAc 370 NA 3,700 F-77 5 No

a This cleanup level for dieldrin applies to soil within a depth of 6 inches below ground surface (bgs) at the Cypress
Lakes Goff Course A cleanup level of 0.29 mg/kg for dieldnn (associated with a hazard quotient of 1) applies to soil in
excess of a depth of 6 inches bgs at this site.
" The Evaluation of Groundwater Protection for RemedialActions in the WABOU Soil ROD (CH2M HILL, 2001 a)
technical memorandum describes the confirmatory analyses for verification that the cleanup level for this compound is
protective of groundwater beneficial use objectives
c NA = Not Applicable

The report also concluded that the removal action achieved the residential cleanup levels
that are presented in Table 11-5-7. As a result, the Cypress Lakes Golf Course Annex is clear
for unrestricted land use, and the Air Force does not need to select Alternative S2 (Land Use
and Access Restrictions) for this site. This annex requires no further action and is considered
a closed site.

Protection of Human Health -Dieldrin and DDE were the chemicals of concern at this site
prior to the removal action. The estimated excess lifetime cancer risk for potential future
worker exposure to surface soil was 6 x 10-6. The estimated hazard index for potential
industrial exposure was 0.03 for surface soil. The selected remedial action reduced the
potential risk posed by these chen-dcals to a protective level.

Protection of Ecological Receptors - Chlordane, DDE, DDT, dieldrin, and endosulfan were
the chemicals of ecological concern at this site prior to the removal action. Ecological risks
were evaluated for plants, terrestrial invertebrates, deer mice, ornate shrews, American
robins (Turdus migratorius), western meadowlarks, and burrowing owls at this site. All of
the pesticide HQs for birds and mammals were less than five. HQs for plants and
invertebrates were higher, especially for invertebrate exposure to endosulfan.

Excavation of soil to the degree necessary for protection of the burrowing owl is reasonably
protective for populations of other ecological receptors at the site. When the combined
consideration of LOECs or LCIAELs for the common species, potentially limited use of on-
site habitats by those receptors (as well as the burrowing owl), and the goal of protecting
populations (rather than individuals) of the common species were taken into account, it was
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concluded that there is no unacceptable risk remaining at this site. This is particularly true
because the site is small in relation to the amount of available similar habitat on-base and in
the surrounding region, and any residual (post-remediation) contamination will not
adversely impact populations of these species.

Cleanup levels were selected to protect individual burrowing owls and populations of other
ecological receptors. They took into account the assumption that an owl would feed
consistently at the contaminated portion (about 0.1 acres) of the site, even though it
represents less than 0.03 percent of the typical foraging range for an owl. The evaluations
conducted for other ecological receptors indicated that remediation of soil to the degree
necessary for protection of the burrowing owl would be reasonably protective for plants,
invertebrates, and common species of birds and mammals at the site. This is particularly
true because the site represents a very small fraction of the similar habitat on-base and in the
surrounding area, and the goal for other receptors is to protect populations rather than
individuals of those receptors. When the combined consideration of LCIECs or LOAELs for
the common species, potentially limited use of on-site habitats by those receptors (as well as
burrowing owls), and the goal of protecting populations (rather than individuals) of the
common species were taken into account, it was concluded that populations of those species
would not be affected by any potential impacts attributable to COECs remaining at this site.
The Evaluation of Ecological Protection for Remedial Actions in t7w WABOU Soil ROD (CH2M
HfLL, 2001b) presents a more detailed description of this ecological evaluation.

Protection of Groundwater -The WABOU RI detected dieldrin in one unfiltered
hydropunch sample that was attributed to an artifact associated with sediment carry-over
introduced during sampling. A subsequent filtered sample immediately downgradient of
the highest dieldrin concentration detected in the soil had a lower detection. An evaluation
of this data concluded that the soil cleanup levels are protective of groundwater beneficial
use objectives. The Evaluation of Groundwater Protection for Remedial Actions in the WABOU
Soil ROD (CH2M HrLL, 2001a) technical memorandum presents a more detailed description
of this field investigation.

5.3.10 Radioactive Burial Site 2/Dry Waste Landfill (RWO13)
Site Description -This fenced burial site is a single trench that contains low-level
radioactive waste from former nuclear weapons maintenance.

Selected Remedial Alternative(s) - Alternative S5 (Excavation/Off-base Disposal) is the
selected remedy for this site. Table II-5-8 presents the soil cleanup levels for the chemicals of
concern at the site. The Air Force will excavate the waste and soil and transport them in
specially designed containers to an off-base low-level radioactive waste repository. The total
estimated volume of excavated material is 60 cubic yards. The excavation wiU be backfilled
with clean soil. The estimated cost of this action is $131,000. As shown in Table II-4-6
(Relative Performance of Soil Alternatives - by Cost), this is the most cost-effective remedy
that meets the remedial action objective of cleaning up the site to levels that allow for
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TABLE 11-5-8
Cleanup Levels for Subsurface Soil COCs at Radioactive Burial Site 2 (RW01 3)
WABOU Soil ROD
Travis AFB, California

Residential (pCi/g) Industrial (pC!/g) Potential for

Chemical of Soil Cleanup 104 Cancer Chronic 10"Cancer Chronic HQ=1 Groundwater
Concern Level (pCUg)' Risk 1-11=11 Risk HI=1 (PC!/g) Impact?

Uranjurn-234 690 180 NA 690- NA NA No

Uranium-235 8 2 NA 8 NA NA No

NA = Not Applicable

a The soil cleanup levels for U-234 and U-235 represent a 10" industrial cancer risk rather than the more
conservative 10-6 industrial cancer risk values at other sites. Concentrations at the 10-' level are below
the practical quantitation limits for these compounds, using standard laboratory test equipment, which
justifies the departure from the 10 level, as described in the Travis AFB e-mail, sent 21 December 2001
at 8,37 PM, titled 'Resolution of the Soil Cleanup Levels Selection for RWO13'. Travis AFB and the
regulatory agencies agree that the selected cleanup levels are protective, because they are within the 104
tolO�dskrangeasdeschbedintheNabonalContingencyP[an Alsothereisnocompleteexposure
pathway, because residual contaminants remaining at the bottom of the excavation will be buried below at
least 6 feet of clean soil backfill. Land use controls will be implemented at the site if the residential
cleanup levels are not achieved.

industrial use. Figure II-5-8 shows the areal extent of contamination and the approximate
limits of excavation.

Alternative S2 (Land Use and Access Restrictions) is the selected remedial action for the site
if Alternative S5 does not achieve the residential cleanup values as presented in Table II-5-8.
The Travis AFB General Plan will document the presence of uranium in the subsurface soil
and enforce the restriction on residential land use, including prohibiting day care center
activities.

Protection of Human Health - Uranium-234 and Uramium-235 are the chen-licals of concern
at tlus site. The estimated excess lifetime cancer risk for potential future worker exposure to
subsurface soil is 3 X 10-5, based on existing contaminant concentrations. The buried waste
does not pose a potential non-cancer risk. The remedial action will reduce the potential risk
to future workers to a protective level.

Protection of Ecological Receptors -There are no chemicals of ecological concern at this site
due to the burial depth (6 feet) of the waste materials. Therefore, the soil cleanup levels are
protective of ecological receptors.

Protection of Groundwater-The WABOU RI detected no evidence of radiological or
cherrucal contamination in the local groundwater, so the soil cleanup levels are protective of
groundwater beneficial use objectives. The Evaluation of Groundwater Protection for Remedial
Actions in the WABOU SozI ROD (CH2M HILL, 2001a) technical memorandum presents a
more detailed discussion of the WABOU RI groundwater investigation.
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5.4 Land Use Controls
Alternative S2 (Land Use and Access Restrictions) is included as all or part of the selected
remedy at nine WABOU soil sites as described in Table 1-1-4 and Section 5.1.1
(Alternative S2 - Land Use and Access Restrictions). Alternative S2 is required at the nine
WABOU sites, because the selected remedial actions will clean up soil contamination to
industrial cleanup levels but will allow for residual contamination to be left in place, which
is greater than residential cleanup levels and therefore requires land use and access
restrictions. If it is economically feasible, the Air Force may decide to clean up soil to the
more conservative residential cleanup levels. If the Air Force does achieve residential
cleanup levels at a site, then land use and access restrictions would not be necessary as
discussed in Section 5.4 2 (Residential Cleanup Levels).

The soil remedial actions at five WABOU sites (LF008, RWO13, SS041, S13042, and SDO45) are
required to meet industrial cleanup levels. At these five sites, Alternative S2 will also be
implemented to address residual contamination above residential cleanup levels. At four
sites (DPO39, S13043, LF044, and SS046), no active remedial action is needed, because the
contamination levels do not exceed industrial cleanup levels. However, Alternative S2 is
required, because the contamination levels exceed residential cleanup levels. At one site
(Cypress Lakes Golf Course Annex), the soil excavation that was performed as a removal
action achieved residential cleanup levels, so Alternative S2 will not be applied there.

The remedial action objective of Alternative S2 for all nine sites is to restrict site access to
prohibit residential use of the property, including use for day care, at sites where residential
cleanup values are not attained. For sites where contaminated soil is not being excavated
and backfilled with clean soil, an additional objective is to prevent surface-disturbing
activities that could create a risk of human exposure inconsistent with the assumptions
described herein. Separate controls are in place and enforced by the Air Force to prevent
inappropriate soil and groundwater exposure at all Travis AFB IRP sites. The Air Force
currently requires digging permits and other types of controls to restrict site access during
the interim period before remedial actions are implemented.

Alternative S2 includes administrative and physical measures selected by the Air Force to
restrict access and limit exposure to residual hazardous substances after remediation. These
measures restrict future land use and ensure the effectiveness of the remedy at all nine sites.
The Air Force will implement as performance measures at all sites with Land Use Controls
the following:

- Include in the Base General Plan any specific controls required at each site, that
controls are required because of the presence of pollutants or contaminants, the current
land users and uses of the site, the geographic control boundaries, and the objectives of
the controls. Unless a site is cleaned up to levels appropriate for unrestricted use, the
General Plan will reflect the applicable use restrictions, with all sites restricted from use
for residential development, play areas, or day care facilities. Upon completion of a
remedial action at a site, the Base will update the Base General Plan to include the site-
specific use restrictions if needed. The section describing the specific controls will also
refer the reader to the Base Environmental Office if more information is needed. The
General Plan will contain a map indicating all areas where contaminated soil and
groundwater are located, and what land use controls are in effect for each of those areas.
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- Notify the regulatory agencies of any Base proposals for a major land use change at a
site inconsistent with the use restrictions and assumptions d�scribed herein, any
anticipated action that may disrupt the effectiveness of the land use controls, any action
that might alter or negate the need for the land use controls, or any anticipated transfer
of the property subject to the land use controls.

- Maintain existing administrative controls (e.g. dig permits as described in Section
5.4.1) while Land Use Controls are in place.

-- Conduct periodic monitoring (at least annually) and take prompt action to restore,
repair or correct any Land Use Control deficiencies or failures identified. A different
monitoring schedule may be agreed upon according to the schedule provisions of the
FFA, if all parties agree and if the change reasonably reflects the nsk presented by the
site.

The Air Force is responsible for implementing (to the degree controls are not already in
place), monitoring, maintaining, and enforcing the identified controls. If the Air Force
determines that it cannot meet specific Land Use Control requirements, it is understood that
the remedy may be reconsidered and that additional measures may be required to ensure
the protection of human health and the environment.

In addition to the Land Use Controls described above for all sites, the following measures
will be taken at some sites:

As mutually agreed among the RPMs for specific sites, display appropriate signs to
wam site visitors of potential hazards associated with surface soil contamination.

At the five sites where the selected remedy involves soil excavation, the Air Force
will backfill the excavation with clean soil, removing the potential exposure to surface
soil contamination These sites may have residual contamination at depth, so the
digging permit process is designed to ensure that future industrial activities or
construction projects either do not disturb the contaminated subsurface soil or that the
Base takes other appropriate safety measures.

-- For Landfill X,

- Install a fence around the Landfill X area and the adjacent equipment training area.

- Build protective berms to prevent soil contamination from flowing during rain to
nearby vernal pools.

- Comply with applicable OSHA regulations, including relevant worker notification,
training, and protective measures.

In addition, to assure the regulatory agencies and the public that the Air Force will fully
comply with and be accountable for the performance measures identified herein, it will
timely submit to EPA and Califon-da an annual monitoring report on the status of LUCs
and/or other remedial actions, including the operation and maintenance, and monitoring
thereof, and how any LUC deficiencies or inconsistent uses have been addressed. The
report will also be filed in the Information Repository P). The report would not be subject
to approval and/or revision by EPA and the State.

RDDW13510004 (SECTION 5 (FINAL) DOC) 11-5-35



1 2 77 1 3 2

PART 11 DECISION SUMMMY

5.4.1 Components of the Travis AFB General Plan and Existing Administrative
Procedures

The first step in restricting specific types of development at a site is to revise the Travis AFB
General Plan (GP) to place constraints ensuring that these sites are never used for specific
tpes of land use such as residential development or day care facilities. The GP implements
.zone-like' requirements at Travis AFB Air Force installations require this comprehensive
planning document for the establishment and maintenance of the institutional and
engineering controls. The GP resides in the office of the Base community planner.

Travis AFB will revise several sections of the GP to establish the constraints against
residential development of IRP sites. Section 5 2.2 4 (Installation Restoration Program Sites)
and Section 5.4.1 (On Base Land Use) of the GP will receive the appropriate revisions
needed to prohibit specific development of an IRP site. Figure 5-2B (Aboveground Storage
Tanks, Underground Storage Tanks, IRP Areas, Test Wells, Air Emission Sources: Boilers,
Air Emission Sources: Bulk Storage Tanks) will show the IRP sites at which specific
development is prohibited. Travis AFB will enforce these constraints on specific
development through administrative review procedures that are already in place.

One procedure is the Air Force Form 332 (AF332) (Base Civil Engineer Work Request). This
form must be filed and approved before the start of any building project at Travis AFB.
Appendix A includes a copy of this form. The approval of the AF332 involves the compari-
son of the building site with the constraints in the GP. The AF332 serves as the document for
communicating any construction constraints to the appropriate offices. Any constraints at
the site result in the disapproval of the form unless the requester makes appropriate modi-
fications to the building plans. The Civil Engineer Squadron Chief of Operations is respons-
ible for the final approval of building projects through the AF332 review process.

In addition to restricting specific development at IRP sites, the GP will restrict soil dis-
turbances such as digging trenches for underground lines and excavating soil for building
foundations. Travis will use 60 Air Mobility Wing Form 55 (Excavation Permit) to enforce
these constraints against residential development. Appendix A includes a copy of this form.
This form is also called the Base digging permit. The requester subn-dts the permit to the
Civil Engineer Squadron for any project that involves soil excavation of greater than three
inches. The pern-Lit lists the environmental management and other support offices that
review the excavation plans for approval. If constraints involving soil disturbance or worker
safety exist at the excavation area, the permit describes the appropriate procedures that will
prevent unknowing exposure to soil contamination as well as measures the workers must
implement before the start of excavation. The Civil Engineer Squadron Chief of Operations
is responsible for the final approval of excavation projects through the permit review
process.

5.4.2 Residential Cleanup Levels
Residential cleanup levels are not legally enforceable cleanup standards under this WABOU
Soil ROD but are goals that the Air Force will try to meet in order to avoid the implemen-
tation of land use controls at a site. As stated in Section 5.3, the selected soil cleanup levels
take into account the site-specific conditions, comply with CERCLA, and are protective of
human health and the environment. These levels are also protective of the sensitive ecologi-
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cal receptors that live near the WABOU soil sites. However, these levels do not clear the
sites for unrestricted (residential) use. Alternative S2 is a selected remedial alternative for all
excavation sites, because the selected cleanup levels may not be protective of human health
and the environment if these sites were to be reclassified in the future as recreational or
residential areas. Section 5.1 describes the industrial nature of the land surrounding the
WABOU soil sites Tables 11-5-1 through 11-5-8 present the soil cleanup levels and the
residential cleanup levels for the WABOU soil sites that require excavation.

If a soil excavation achieves the residential cleanup levels at a site, then the site is available
for unrestricted access and there would be no need to establish, maintain, monitor or
enforce LUCs. The regulatory agencies agree to delete requirements pursuant to Alternative
S2 (Land Use and Access Restrictions) as a selected remedial alternative for a site in the
event that the soil excavation achieves the residential cleanup levels for all chemicals of
concern at the site.

It is impossible to calculate the concentrations of residual contarnination at a soil site before
the excavation of the estimated volume of soil is complete. There are three possibilities:

1. The excavation does not achieve results that meet the minimum specified cleanup
standards, in which case the excavation will continue until the standards are met.

2. The excavation achieves results that meet the minimum specified cleanup standards, but
the site will be protective for industrial uses only. Land use controls will be necessary.

3. The excavation achieves soil cleanup levels such that the site is protective for both
industrial and residential use. Land use controls will not be necessary.

If the initial soil excavation at a site achieves the selected cleanup levels but not the resi-
dential cleanup levels (possibility 2), the Air Force will consider a number of factors in
making the decision to continue the excavation in an attempt to reach the residential
cleanup goals, including the:

• Amount of soil excavation completed,

• Concentrations of residual contan-driants (and the residual risk remaining),

• Best estimate available for the additional amount of soil to be excavated to achieve
protection for residential activities,

• Amount of time that an excavation crew can remain mobilized at the site,

• Remaining budget for the continuation of excavation activities,

• Remaining budget for the disposal of the additional volume of contaminated soil,

• Impact of adverse weather conditions on the project,

• Continued impact of the project on Base activities.

The decision-making process is qualitative in nature and takes into account the progress
made at all excavation sites. For example, the selected cleanup levels are achieved at both
Site A and Site B. There is a small amount of furiding remaining for these two projects, and
the best estimate indicates that a smaller amount of additional excavation would be needed
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to reach residential cleanup levels at site A. Assuming that there are no other considerations,
the decision n-dght be made to continue the excavation activities to attempt to reach residen-
tial cleanup levels at site A and finalize the remedial action at site B with land use controls.
If the review results in the decision to finalize the cleanup action before achieving the
cleanup levels at a soil site, Travis AFB will notify the regulatory agencies and start the
application of Alternative S2 to the site.

5.5 Statutory Determinations
This section discusses the applicability and compliance of the following statutory
determinations

• Protectiveness
• ARARs
• Cost-Effectiveness
• Use of Permanent Solutions, Alternative Treatment, or Resource Recovery Technologies
• State and Community Acceptance

5.5.1 Protectiveness
These selected remedies are protective of human health and the environment. They achieve
protection by removing or isolating source areas of contamination that pose a potential risk
to human health or the envirormient.

5.5.2 Applicable or Relevant and Appropriate Requirements
The selected remedies comply with State of California and federal ARARs. Section 6.0
presents the soil ARARs.

5.5.3 Cost-Effectiveness
The selected remedies for implementing the soil remedial actions at each site include the
most cost-effective technologies that can meet the WABOU RAOs. Section 6.0 of the
WABOU FS (CH2M HILL AFB, 1998) presents the details of the technology selection.

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

The selected remedies utilize, to the maximum extent practicable, permanent solutions to
the potential threats posed by soil contamination at each site. For the WABOU soil sites,
innovative technologies, such as solidification and stabilization, were considered. However,
difficulties associated with impIementability or excessive cost rendered less innovative
technology, such as excavation and disposal, more favorable.

5.5.5 State and Community Acceptance
The State of California (DTSC and San Francisco Bay RWQCB) concurs with the Air Force
and the U.S. U.S. EPA in the selection of the actions described in this section for the
WABOU soil sites.
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The comments received during the July 8,1998 to August 8,1998 public comment period
and lack of comments from the February 23,2000 to March 24,2000 public comment period
indicate that the public has no preference of alternatives. Part III (Responsiveness Summary)
provides the public comments received and the Air Force responses

5.6 IRMA Implementation and Schedule
The Air Force will implement the RD/RA for the nine WABOU soil sites in accordance with
this WABOU Soil ROD. In accordance with the Travis AFB FFA, the Air Force will present
the WABOU RD/RA schedule for completing and submitting the site-specific RD planning
and design documents to the regulatory agencies within 21 days of signing the WABOU
Soil ROD.

The WABOU RD/RA schedule is a product of the Travis AFB IRP Priority Model and the
Travis AFB Strategic Plan. The priority model and the strategic plan are planning tools used
by Travis AFB to prioritize funding and schedule remedial actions for IRP sites. They take
into account factors such as human health risk, off-base migration, CAMU coordination
issues, ecological risk, public interest, capital cost, project execution, and projected funding
levels.

The Air Force has prepared the final Basewide Soil Remedial DesignIRemedial Action Plan (Soil
RD/RA Plan) (URS, 2002) that addresses the implementation of soil remedial actions for all
Travis AFB soil sites. It provides the procedures for conducting a soil excavation,
transportation, and either placement in the CAMU or disposal in an off-base landfill. It
addresses the following issues:

• The identification and filling of potential site characterization data gaps.

• The analytical methods and Quality Assurance/Quality Control procedures that will be
used to characterize soil contaminants and confirm the attainment of cleanup levels
during excavation.

• The procedures for conducting soil excavations. This includes procedures for sample
collection and selection of sampling methods. This also includes the consideration of
factors needed to make the site-specific decisions for continuing an excavation to
attempt to reach residential cleanup goals.

• The sampling rationale for waste characterization prior to disposal. This includes the
number of samples collected at each site and the methodology used for their collection.
This also includes the procedures to be used to segregate heavily contaminated soil that
needs to be transported off-base for disposal and the less contaminated soil that can be
placed in the CAMU.

• A detailed description of the CAMU, to include the procedures for segregating soil by
contaminant type, decontamination procedures, sampling protocols, and inspection and
maintenance requirements.

The Soil RD/RA Plan also provides the procedures needed for those remedial actions that
do not involve excavation, such as the construction of fences and berms needed for land use
controls.
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The Air Force will also prepare an attachment to the Soil RD/RA Plan for each Travis AFB
soil site. Each attachment will present excavation requirements, precautions needed to
protect nearby sensitive habitats, truck routes to enter and exit the site, and all other site-
specific information needed to complete the soil remedial action. The regulatory agencies
will review each site-specific attachment to the Soil RD/RA Plan for acceptance. The LF007
Soil Remedial Action Design Report and Post-Construction Maintenance Plan (CH2M HILL, 2002)
presents the CAMU design, including the configuration and procedures for the phased
placement of consolidated soil. The Air Force will provide an opportunity for public
participation during the Remedial Design phase.

The attachment for the Radioactive Burial Site 2/ Dry Waste Landfill (RWO13) identifies the
low-level radiological waste disposal facility that will receive the Radioactive Burial Site 2
waste and contaminated soil. It describes any special packaging, labeling, transportation,
and Air Force coordination requirements that need to be met for radiological waste disposal.

The RD/RA phases will use the soil cleanup levels listed in Tables II-5-1 through II-5-8 to-

• Estimate the target volumes that require remediation, an important input for the
remedial design.

• Verify that the analysis of the confirmation samples collected during remedial action can
achieve the quantitation limits required by the appropriate Travis AFB Quality
Assurance Pro ect Plan.

• Measure the progress of the remedial action through comparison with the field
analytical data and determine when the remedial action is complete.

The Air Force will monitor the progress of each soil remedial action until the soil cleanup
levels are achieved. Then, the Air Force will review the results of the confirmation sample
analysis and other site-specific conditions as described in Section 5.4.2 and decide whether
the remedial action should continue in order to attempt to reach residential cleanup goals
and avoid the need to implement land use controls. The Air Force will keep the regulatory
agencies informed of these decisions.

5.7 Site Closure
Within 60 days of the final inspection of the constructed remedy, the Air Force will subn-dt a
remedial action report to the regulatory agencies for acceptance. This report will describe
the remedial action and document the amount of excavated soil removed from the site, the
disposition of the excavated soil (placement in the on-base CAMU or disposal in an off-base
landfill), and the analytical results of the confirmation sampling. Table II-5-9 lists the soil
and leachate acceptance levels for the CAMU at LF007. For soils that have been placed in the
CAMU, the report will document the results of acceptance level sampling and analysis and
will contain a map of the CAMU that shows the placement area for soil from a particular
site. Figures will show the areal, and if necessary vertical, extent of the excavation area. For
those sites that did not require excavation, the remedial action report will document the
installation of fences, berms and signs and the implementation of land use controls. It will
aIso describe the maintenance of permanent structures that are part of the remedial action.

RDDW13510004 (SECTION 5 (FIKAL) DOC)



1 2 771 3 7

PART 11 DECISION SUMMARY

TABLE 11-5-9
CAMLI Soil Acceptance Levels
WABOU So# ROD
Travis AFB, California

CAMIJ - Soil CAMIJ - Leachable Adsorption Tap Water PRG or
Acceptance Acceptance Level Coefficient - MCIL Other Water Quality

Chemical of Concern Level (mgfkg) (DI-WET results ligIL) Kd (LJKG) OLA) Goal (pg/L)
Aluminum 35,500 100,000 355 1000
Antimony' 74 600 124 6
Arsenic' 1,000 5,000 200 50
Badum 1,096 100,000 10.96 1000
Cadmium 7.50 500 is 5
Chromium 840 5,000 168 50
Copper 5,174 130,000 39.8 1300
Lead* 854 1,500 569 15
Mercury 64 200 322 2
Molybdenum 360 18,000 20 NE 180
Nickel 122 10.000 12.2 100
Selerium* 550 5,000 110 50
Silver' 24,360 10,000 2,436 100
Vanadium 26,000 26,000 1,000 NE 260
Zinc 6,350 500,000 12.7 5000

Acenaphthene 1,776 37,000 48 NE 370
Alpha Chlordane* A 38 6 10 3,856 0.1
Anthracene 27,200 180,000 151 NE 1800
Arcclor-1254 184 so 3,674 0 5
Aroclor-1260* 75 50 1,500 0.5
Benzo(a)anthracene 25 10 2,4154 0 1
Benzo(a)pyrene 164 20 8,190 0.2
BenzD(b)fluoranthene 65 9 2 7,079 NE 0.092
Benzo(k)fluoranthene 184 92 2,000 NE 0.92
Bis(2-ethylhexyl)phthalate 1,893 400 4,733 4
Carbon Disulfide 0 52 1,000 0.52 NE 1,000
Chrysene 542 920 589 NE 9.2
4.4'-DDD* 25 28 910 NE 0.28
4.4'-DDE- 4 20 200 NE 0 2
Dibenz(ah)ardhracene 1 1 0 92 11,620 NE 0 0092
Dieldnn 0,030 0.420 71 NE 0.0042
Di-N-bulyl phthalate 87,700 370,000 237 NE 3700
Dioxin as 2,3,7,8-TCDD* 0.034 0.0030 11,346 0.00003
Enclosulfan 0.31 220 1 4 NE 220
Endosulfan sulfate' NE NE NE NE 110
Fluoranthene 43,785 150,000 291.9 NE 1500
Fluorene 1,272 24,000 53 NE 240
Gamma Chlordane 17 39 1 0 1,739 0.1
Heptachlor' 2 6 1.00 2,600 0.01
Heptachlor epwade 0.052 1.00 51 89 0 01
I nderio(1,2,3-cd)pyrene 1 5 9.20 1,600 NE 0.092
Methoxychlor 2,173 4,000 543.37 40
Methoxone` N E N E N E IN E 1 8
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TABLE 11.5-9
CAMU Soil Acceptance Levels

WABOU Soil ROD
Travis AFB, California

CAMU - Soil CAMU - Leachable Adsorption Tap Water PIRG or
Acceptance Acceptance Level Coefficient - MCIL Other Water Quality

Chemical of Concern Level (mglkg) (DI-WET results pcjlL) Kd (UKG) (jig/L) Goal (jig/L)

Phenanthrene 112 630 178 NE 6.3

Pyrene 4,788 18,000 266 NE 180

-Toxaphene 3.17 300 10.57 3

NE - Not Established
Kd �imlated from Travis AFB site-speofic DI WET results
Suitable Kd values have not been located or established for these compounds

Note The chlordane MCL was used for Alpha & Gamma Chlordane

Once all remedial actions at a site are complete, the Air Force will submit a site closure

report to the regulatory agencies for acceptance. This report will document the attainment of

cleanup levels, the performance of the constructed remedy, the assurance that the remedial

actions are protective of human health and the environment, verification that all required

land use controls is in place and are being enforced, and the description of required O&M

tasks.

The Air Force and the regulatory agencies will hold a formal program review after the soil

remedial actions are complete. One purpose of the program review is to confirm the

implementation of land use controls on Travis AFB, where needed.

5.8 Documentation of Significant Changes
There have been two significant changes to the selected remedies since the Air Force

submitted the WABOU Soil Proposed Plan for public comment on July 8,1998.

5.8.1 Building 916 (0043)
The first significant change involves Building 916, an emergency electric power facility on

the western side of the Base. In 1995, the Base conducted a remedial investigation of this site

and discovered PCB-1254 in the soil. The source of the PCB contamination was a former

transformer pad next to the building that once held transformers containing PCB-Iaden oil.

Leaks from these transformers resulted in the deposition of this chemical into the soil. The

pad and transformers have been removed, but the PCB residue remains in the soil. The risk

assessment for this site concluded that the PCB residue in the soil did not pose an

unacceptable potential risk to site workers or the environment.

In June 1999 Travis AFB conducted a follow-on groundwater investigation at the site. The

purpose of the investigation was to determine whether the PCB-1254 in the subsurface soil

next to the building was acting as a source of ongoing groundwater contamination. This

information was important, because the original Air Force proposal to dig up and haul

away the PCB-contaminated soil was based on the possibility that the PCB residue could

have an adverse impact on the local groundwater.

RDDV)1351� (SECTION 5 (Fl�) DOC)
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PCB-1254 does not readily dissolve in water, and Travis AFB wanted to confirm whether a
soil cleanup action at this site was needed. So, in June 1999, the Base installed several
monitoring points clowngradient of the former transformer area and collected groundwater
samples from them. The analysis of these samples demonstrated that the PCB-1254 in the
subsurface soil was not leaching into the local groundwater.

As a result, the Air Force revises its proposed action for this site from excavation to land use
controls. The objective of these controls is to document the location of the contaminants and
apply land use controls to prevent the site from being used for residential purposes. Since
an active remedy would still not allow the site to be used for residential purposes, due to its
proximity to industrial activities and an active runway, this is the most cost-effective
remedy available.

5.8.2 Railhead Munitions Staging Area (SS046)
The second sigruficant change involves the Railhead Munitions Staging Area, a concrete pad
next to a set of railroad tracks on the western side of the Base. This site was part of the 1995
remedial investigation because of the possibility that cancer-causing solvents had been used
on the pad during equipment-handling operations. However, the only contaminants found
were metals and oil-based chemicals, related to railroad operations, in the surface soil. The
original Air Force cleanup proposal for this site as presented in the Proposed Plan for Soil
Cleanup (Travis AFB, 1998b) was to build a fence arotmd it, dig up and haul away small
quantities of surface soil around it, and administratively restrict its use to industrial
purposes only.

The Air Force described changes to the original proposal in a Proposed Plan fact sheet,
dated February 2000. The public reviewed this fact sheet during the February 23 to March 24
public comment period. The Air Force also presented the information in this fact sheet
during the March 15, 2000 public meeting. The public did not submit comments on these
significant changes. Part III (Responsiveness Summary) presents the comments received on
the soil remedial actions.

The Air Force revises its proposed action for this site from fence construction and excavation
to administrative land use controls. The Air Force applied the risk management strategy
described in Section 5.2.2.2 (Consideration of Site Conditions) to S5046 and found that land
use controls would adequately protect site workers. Land use controls would also record the
presence of the contaminants until the Base changes the land use of the site and removes the
railroad tracks.

This risk management decision took into account several considerations. First, the contami-
nants that pose a potential risk to human receptors are found beneath the railroad tracks, a
location that is inaccessible to site workers. Also, the contaminants that posed a potential
risk to ecological receptors are found in three isolated areas around the concrete pad adja-
cent to the railroad tracks. The concentrations are low and the areas are small in size, so the
contairdnants do not pose an unacceptable risk to the populations of plants and animals at
the site Section 5.3.8 (Railhead Munitions Staging Area) describes the protection of human
and ecological receptors in more detail.

RDDW1 3510004 (SECTION 5 (FINAL) DOC) 11-5-43
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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 contaminants 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 that are more stringent than federal requirements and that have been identified
by the State of California in 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
circumstance 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 situ-
ations sufficiently similar 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
either be applicable or both relevant and appropriate to be an ARAR. If no ARAR addresses
a particular situation, or if an ARAR is insufficient to protect human health or the environ-
ment, then non-promulgated standards, criteria, guidance, and to be considered (TBC)
advisories are identified as additional performance standards in an ROD.

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

AU 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. ARARs are identified 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 potential
human and ecological receptors at or near the site must be analyzed and considered to
properly identify ARARs at a particular site. All federal and more stringent state require-
ments that address or impact any of these conditions must be included as site ARARs.

T'here are three categories of ARARs that are described below:

0 Chen-dcal-sl2edfic ARARs establish numerical values or provide methodologies which,
when applied to site-specific conditions, result in the establishment of numerical values.
These ARARs are developed by identifying the contaminants at a site that pose a threat
to human health or the environment and that must be remediated. Chernical-specific
ARARE; determine acceptable concentrations of specific hazardous substances,

RI)DW135101)(16 (SECTION 6 DOC) M11
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pollutants, and contaminants in the environment and establish the levels to which the
soil or groundwater at the affected site must be cleaned or restored to protect human
health and the environment. Cheinical-specific ARARs also establish the levels at which
certain actions must be taken while transporting, treating, or storing hazardous wastes
recovered during rernediation.

• Location-specific ARARs are designed to protect the unique 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
concentration of hazardous substances or the conduct of activities solely because the site
occurs in, 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-sl2ecific ARARs are technologically or activity-based requirements or lin-dtations
on the particular remedial actions at the site. Some examples include prohibitions or
restrictions against the discharge of chemicals or contaminants to the air, water, or soil
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 identified by the State to determine whether each
potential ARAR satisfied CERCLA and NCP criteria that must be met to qualify as State
ARARs.

• Evaluated and compared federal ARARs and their state counterparts to determine
wl-dch 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 selected alternative.

6.2.2 Solicitation, Identification, 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 actions provide that the lead
federal agency request that the State idenbfy chemical-specific and location-specific State
ARARs. The lead agency requested chen-dcal-, 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:

RDDW1 351 DD06 (SECTION 6 DOC) 11-6-2
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• California Integrated Waste Management Board'
• Departinent of Toxic Substances Control Board
• State Water Resources Control Board
• California Regional Water Resources Control Board
• Bay Area Air Quality Management District
• 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 lead
agency. The tables were made avaflable so that the state could identify additional
requirements, if any, to be included as ARARs, or identify those requirements that 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 ARARE; identified by the state, and following consid-
erable 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 lead agency. These ARARs; are included in this section of this document.

6.3 Determination of ARARs

6.3.1 Methodology
The list included in this section identifies those requirements applicable or relevant and
appropriate to soil remediation while those that had no relevancy were excluded from
consideration. Specifically excluded were:

1. Location-specificrequirementsaddressingconditionsnotpresentatWABOUreme-
diation sites.

2. Cheirtical-specific requirements for COCs not present at WABOU remediation sites.

3. Action-specificrequirementsforremedialaltemativesnotutilizedatWABOU
remediation sites.

The list of ARARs for WABOU soil sites and remedial actions is provided in Tables 11-6-1
through II-6-8 (all tables come at the end of this section).

6.4 Action-Specific ARARs
These ARARs place restrictions on remedial activities that may negatively impact the
surrounding environment. The potential WABOU soil remedial alternatives were analyzed
to identify potential impacts to the environment. Those considered are discussed in the
following sections.

6.4.1 Solid Waste Management Requirements
The Califon-da Integrated Waste Management Act of 1989 is intended to reduce, recycle, and
reuse solid waste generated in the state to the maximum extent feasible in an efficient and
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cost-effective manner to conserve water, energy, and other natural resources, to protect the
environment, and to improve the regulations for solid waste management. Table II-&l
contains potential ARARs for sites containing solid waste and a brief description of the
substantive requirements and applicability to the sites, remedial action, or technology used
to clean up the site and contaminated material.

6.4.2 Hazardous Waste Treatment, Storage, and Disposal Requirements
These requirements are technology- or activity-based requirements that place limitations on
actions taken with respect to the hazardous waste. Regulations promulgated under the
applicable provisions of the state authorized federal RCRA and more stringent provisions of
the California Hazardous Waste Control Law (HWCL) are relevant and appropriate to
RCRA-permitted storage facilities and proper characterization of hazardous waste, and
storage and disposal of such waste. If any hazardous wastes are identified that 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 contan-driated materials and precautions
for preventing further contamination. These requirements are identified in Table II-6-2.

6.4.3 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 soil remediation sites. For example, Title 27
details the requirements for a minimum five foot separation between waste in the CAMU
and groundwater, design of the final engineered cover, along with closure and post-closure
maintenance and monitoring.

The Porter-Cologne Water Quality Control Act (PCWQCA) is one of the statutory bases for
regulation of discharges of waste to land that could impair either surface water or ground-
water 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. Under the
authority of the PCWQCA, the Regional Water Quality Control Board (RWQCB) developed
the San Francisco Bay Basin Plan, which in conjunction with regulations promulgated
pursuant to the PCWQCA is identified in Table 11-6-3. The EPA does not acknowledge the
status of the San Francisco Bay Basin Plan in this soil ROD as a soil ARAR. The Air Force
will take a cautious approach to this issue and will retain this groundwater requirement as a

soil ARAR until such time that EPA and RWQCB agree to an acceptable resolution. If the
regulatory agencies decide that this requirement is not a soil ARAR, this ROD will be
amended accordingly.

6.4.4 Air Resources Requirements
Legislation divides the State into local air pollution control districts and allows each district
to enforce the requirements of the Cahforrda Clean Air Act within its jurisdictional
boundaries. Travis AFB is located in the Bay Area Air Quality Management District
(BAAQMD). The applicable air regulations are presented in Table II-". In addition, most of
the rules in the State Implementation Plan (SIP), adopted pursuant to the Federal Clean Air
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Act, are federal ARARs. Table 11-6-4 contains a brief description of the substantive
requirements and their applicability to either the site, remedial action, or technology used to
clean up the site.

6.5 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 soil and groundwater
sites and surrounding areas were analyzed for unique site features to identify ARARs. The
unique site features considered are discussed below.

6.5.1 Habitats of Rare, Threatened, Endangered, and Special-Status Species
Vernal pools that may contain an endangered species, including the Vernal Pool Tadpole
Shrimp and the Vernal Pool Fairy Shrimp, have been identified. Other endangered species,
including the Black-Shouldered Mte, Boggs Lake Dodder, Burrowing Owl, Coopers Hawk,
California GuE, Golden Eagle, Loggerhead Shrike, Northern Harrier, Red Fox, Tri-colored
Blackbird, Contra Costa Goldfields, Northwestern Pond Turtle, and San Francisco Forktail
Damselfly have been observed at least once at Travis AFB and have the potential to be
found at WABOU sites.

Several more stringent State ARARs protective of site ecology have also been identified. The
Cahforria Fish and Game Code (CFGC) and regulations promulgated under this Code
protect rare, endangered, or threatened species or habitats, and require alternative actions at
sites where impacts have the potential to occur. 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 in the waters of the State. All remedial 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. Table II-6-5 presents the CFGC ARARs.

Several federal ARARs were identified which impact site ecology. The Endangered Species
Act and implementing regulations set forth in Table II-6-6 apply to those remedial actions at
WABOU sites where impact to endangered wildlife could occur. To ensure that regulatory
requirements are followed and impacts 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
irrunediately prior to the commencement of remedial activities. This consultation will begin
after all necessary site-specific data concerning the execution of soil media actions become
available.

6.5.2 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 is affected by WABOU remedial
activities.

6.5.3 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.
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6.5.4 Eafthquake 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.

6.6 Chemical-Specific ARARs

6.6.1 Remediation of Soil Sites
The soil sites in the WABOU are contaminated primarily with SVOCs, pesticides, PCBs, and
metals. The only site with potential vadose zone issues is Building 755 at which volatile
organic chemicals (VOC) are present in the subsurface soil. The burial of construction debris
and pesticide containers took place at two WABOU sites. A third site was used for the burial
of low-level radioactive waste from nuclear weapon maintenance.

The only chernical-specific federal requirement applicable to soils remediation is the Toxic
Substance Control Act implemented through 40 CFR, Part 761 that applies to sites where
soil contains more than 50 ppm. of PCBs and the PCB spill occurred after May 4,1987. There
are no WABOU soil sites with PCB concentrations greater than 2.0 mg/kg, Therefore, this
federal requirement is not an ARAR at any WABOU site. There are no state chemical-
specific ARARs for COCs found in WABOU soil sites.

To ensure protection of human health and the environment, chemical-specific requirements
were developed using the 1 October 1999 PRGs developed by U.S. EPA Region IX and the
Human Health screening process. This screening process evaluated chen-dcals detected in
soil/dry sediment and compared them to chen-deal-specific PRGs developed by U.S. EPA
Region IX, dated 1995. These soil PRGs were developed using default exposure factors for a
residential scenario and U.S. EPA or Cal-EPA toxicity values (whichever are more stringent)
to estimate concentrations that are protective of humans, including sensitive groups, over a
lifetime. This is a very conservative screening assessment because no current or future
residential land use is planned for sites within the WABOU. Radiological data were
evaluated by comparing the detected concentrations in soil with PRGs for radioactive
constituents that were developed following the 1991 EPA Risk Assessment Guidance for
Superfund (RAGS), Volume 1.

6.6.2 Low-level Radiological Contaminant Remediation
In addition to the hazardous waste, transfer, treatment, and storage requirements for
radioactive constituents identified above, the State of California has also identified statutes,
regulations, and guidance that pertain to military bases in California. Those requirements
identified as potential ARARs are identified in Table II-6-7. The State identified a non-
promulgated guidance document title, 'Guidance for Cleanup of Radioactivity on Closing
Military Bases for Unrestricted Use of Property.' However, because Travis Air Force Base is
not on the military installation closure list, and the Travis AFB property will not be
designated for uruestricted public use or access, it was determined by the lead agency that
this document is neither applicable nor relevant to cleanup of radiological sites at Travis
AFB.
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PART 10

UNDERGROUND SERVICE ALER`r IUSAI NOTIRCATION

UNDERGROUND SERVtCE AUEFrr IUSA) HAS BEEN NOTIRED BY THE DIGGER. 0-800-227-2600)

'Note to digger: USA must be notified every fwriam (14) 24 Date USA Caftd 25. USA Exeiration Dom 26. USAV

indat days as long as excavation continues.) I I I

fri- USA EXTENSICINS

pi.. Emewee, Onto New USA Nmbw Pd. Extantilor, Dow New USA N=bsr Now Eartansion Date New USA Nisriber

PAW IV

Z6. REMARKS nee, -dacdbn ft�f dewrybe APecdk PPacmtb,,my �W� iW b. tk. before md d,*,g ,v* ,,ipAsh~t spmft � �g M.
".bbm h.d q.*.r kwkftW I

Appircmid Flawmanordation: MaIntance Engineering

29. Date 30 Typed Printed Nar= � Ckd. f Reconurii,.F.V Officiel 31- Signau"

Approval Authorization

El Approved F1 Drsapproved

IMmiliDepi,n, Chief of 60 CES Clp.�n.)
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MBOL I
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SECTION II -FOR BASE CfVL ENGINEER USE
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COST COST
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77. REMARKS
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28. NAME AND GRADE (Reaso Type or ftint) 29. SIGNATURE T3O. DATE
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PART III

Responsiveness Summary

The Air Force used the North/East/West Industrial Operable Unit (NEWIOU) Soil,
Sediment, and Surface Water Proposed Plan; the West/Annexes/Basewide/Operable Unit
(WABOU) Soil Proposed Plan, and the 8 July - 8 August 1998 public comment period to
promote public input on the basewide soil remediation approach. The public received these
Proposed Plans 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
Cal-EPA Department of Toxic Substances Control (DTSC) representatives in the Proposed
Plans; mailed more than 1,300 copies of the Proposed Plans to interested community
members; distributed copies of the Proposed Plans to local libraries; and held a public
meeting on 23 July 1998 at the Fairfield Senior Center.

Several community members attended the public meeting, and the Air Force received oral
comments from several people, including Mr. Jim Whalen, Mr. David Kanouff, and Mr. Jon
Weiss, all of which were members of the Travis Air Force Base (AFB or Base) Restoration
Advisory Board at the time of the public comment period Mr. Rick Abbott submitted a
comment on the basewide soil rernediation approach to the Air Force during the public
comment period. A written transcript of the public meeting contains the oral comments and
is available for public review at the Travis AFB Information Repository, located at the
Vacaville Public Library. The oral comments concerning the cleanup of contaminated soil at
Travis AFB are presented below in a paraphrased form for greater clarity. The Air Force
based the selection of soil remedial actions in the WABOU on the documents in the Travis
AFB Administrative Record and on public comments.

Public Comment 1 from Mr. Jim Whalen: There was concern whether the CAMU
proposal had accounted for the synergistic effect of multiple chemicals in the soil within
the CAMU.

Air Force Response- The NEWIOU Soil, Sediment and Surface Water Record of Decision will
present a detailed chemical analysis of the material proposed for placement in the CAMU
This analysis will show that the soil contaminants placed in the CAMU are compatible with
the existing waste and with each other. This analysis is necessary in order to meet the
criteria found in the federal and California CAMU regulations.

Public Comment 2 from Mr. David Kanouff: There was concern that the soil
contaminants that do not readily decompose through natural attenuation, such as PCBs
and pesticides, will contaminate the local groundwater beneath the CAM U.

Air Force Response: There are three considerations that alleviate this concern. First, the design
of the CAMU will specify that there will be a five-foot separation between the contaminated
soil from other soil sites and the water table. This will ensure that the consolidated soil sits
above the water table and is not in physical contact with the groundwater. Second, the
CAMU cap above the contaminated soil is a low-permeability barrier that significantly
reduces the amount of rainwater that would flow through the soil and transport
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contaminants to the local groundwater. Finally, contaminants such as PCBs, pesticides, and
metals are relatively immobile. Most of the mobile contaminants have either volatilized into
the atmosphere or dissolved into the local groundwater. The remaining contairdnants are
suitable for placement into the CANTU, because they are relatively immobile To support this
conclusion, the leachability assessment demonstrated that the consolidated soil would not
adversely impact groundwater. The low-permeability cap constructed above this soil will
increase this immobility, because there will be much less rainwater infiltration through the
contarninated soil than that which occurs today.

Public Comment 3 from Mr. Jon Weiss: Has Travis AFB established target levels for the
contaminated materials proposed for the CAMU that are acceptable to the regulatory
agencies and to the Air Force?

Air Force Response: The regulatory agencies received and reviewed the proposed
contan-drant target (or acceptance) levels based on computer modeling and other
supporting rationale in a document known as the CAMU Technical Memorandum The Air
Force and regulatory agencies will finalize these levels in the NEWIOU Soil, Sediment and
Surface Water ROD. One source of supporting rationale is the leachability assessment,
which demonstrated that the target levels for the consolidated soil do not pose a potentially
adverse impact to groundwater.

EPA Response: The State is the lead regulatory agency for landfill closures and for the
CAMU. The CAMU proposal for Travis AF13 will be going through a review process to
demonstrate that the synergistic effects and persistence of chen-dcals will not create an
environmental problem. Modeling and calculations that support this proposal will be
presented to the public.

Public Comment 4 from Mr. Rick Abbott: Has Travis AF13 considered the use of
Supercritical Oxidation Steam, a treatment technology used by the Texas Heavy Oil
Recovery Company, to break down the soil contaminants?

Air Force Response. The WABOU Feasibility Study (FS) evaluated a large number of potential
soil treatment technologies for use at the WABOU soil sites. The FS considered a technology
known as Steam Stripping/Metal Extraction to be an eff ective method of removing organic
compounds and heavy metals from soil. However, this technology was rejected due to its
extensive equipment, labor, and energy requirements and the associated high capital and
maintenance costs. If this technology can be shown to remediate contaminated soil in a cost-
effective manner, then the Air Force will consider it for future soil remediation projects. The
Air Force Center for Environmental Excellence (AFCEE) supports the evaluations of
innovative technologies and provides opportunities for small businesses to assist in
remediation projects Travis AFB gave Mr. Abbott information to assist Mm in contacting
AFCEE

Second Public Comment Period
In February 2000, Travis AFB printed a fact sheet that described significant changes to the
soil remedial actions at two sites Building 916 and the Railhead Munitions Stagmg Area
After mailing the fact sheet to approximately 1,300 local corrununity members and
providing copies to the three local libraries, the Base initiated a 23 February - 24 March
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public comment period to obtain public input to the remedial action decisionmaking
process. Additionally, the Base posted the fact sheet and accompanying news release on its
Environmental Restoration web site (Www.travis.af.n-dl/pages/enviro).

To further promote community acceptance of the remedial action changes, the environ-
mental office held a public meeting on 15 March 2000 at 7:00 p.m. at the Fairfield-Suisun
Chamber of Commerce, 1111 Webster Street, Fairfield, CA. At this meeting the Base
described the two changes to the soil remedial actions and offered to recapitulate the other
remedial actions that had not changed. The Base also offered to provide the status of the
three sites that had been pulled out of the WABOU to prevent a delay in the signing of the
(West/Annexes/Basewide Sol] Record of Decision) WABOU Soil ROD.

Mr. David Kanouff was the only community member who attended the public meeting. He
had no questions concerning the proposed changes and had no interest in hearing a
summary of the other sites mentioned above.
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