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EXECUTIVE SUMMARY

Background

Remedial investigations (RIs) have
been conducted for three of the OUs at
Travis AFB (the North OU [NOU], East
Industrial OU [EIOU], and West Industrial
OU [WIOU])) (Figure ES-1). The three
OUs were found to contain similar
contaminants of concern (COC): solvents,
metals, and fuels in soil, surface water,
and groundwater, and polycyclic aromatic
hydrocarbons (PAHs) and polychlorinated
biphenyls (PCBs) in soil. Within the three
OUs, 20 sites are expected to require
remediation (two from the NOU, 13 from
the EIOU, and 5 in the WIOU). Due to
the similarities between these twenty sites,
their reporting requirements and schedules
were combined and a new OU was
formed: the North/East/West Industrial
OU, or NEWIOU (pronounced
"New I-O-U"). Figures ES-2 and ES-3
display these contaminated groundwater
and soils sites within the NEWIOU, and
Figure ES-4 displays the hydrologic
boundaries.

The Feasibility Study Process

This feasibility study (FS) identifies,
evaluates, and ranks cleanup methods
(termed "remedial alternatives") for each
contaminated environmental medium--soil,
surface water, and groundwater--at the
sites in the NEWIOU. Each groundwater

Travis AFB NEWIOU Feasibility Study
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alternative includes some method of
removing the contaminants, treatment, and
discharge of treated water. The surface
water alternatives include collecting
contaminated water, treatment and
discharge—or means of preventing
contaminants from reaching the creeks.
Soil alternatives generally involve either
removal and disposal of soil, containing
the contamination, or treating it in place.
In addition, for all media, the effectiveness
of no action and of institutional controls,
such as access restrictions, have been
evaluated.

The FS also designs a plan to
integrate the soil-, surface water-,
and groundwater-specific (i.e.,
"medium-specific") remedial alternatives
into comprehensive "site-specific"
alternatives. Doing so will reduce cost
while increasing both effectiveness and the
ease of implementing the alternative.
However, the FS does not identify a
preferred alternative. That is the job of
the Proposed Plan (PP), the document
following the FS, for which Travis AFB
will hold a public comment period. The
PP in turn is followed by the Record of
Decision (ROD), a legal document that
will incorporate public comment in the
selection of a remedial alternative. The
ROD is signed by all parties to the
cleanup. Single or multiple PP(s) and
ROD(s) could be based on this FS.
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The FS accomplishes its tasks in
several steps:

1. The Initial Screening of
Alternatives. The FS evaluates the
widest range of alternatives by asking
the primary question: "Will the
alternative protect human health and
the environment from potential risks
associated with contaminated soil,
surface water, and groundwater in the
NEWIOU?" For the three
environmental media in each site, 22
alternatives were selected for further
analysis: 8 for groundwater, 6 for
surface water, and 6 for soil. Two
more (bioslurping for groundwater
and bioventing for soil) were added
later based on comments from the
regulatory agencies.

2. The Detailed Analysis of
Alternatives (DAA). Those 22
alternatives were next evaluated
according to criteria specified in the
Comprehensive Environmental
Response, Compensation, and
Liability Act (CERCLA) also known
as Superfund. The criteria attempt to
answer such questions as: how
effective is the alternative? Is it
easily implemented? What is its
probable cost? Will it be in
compliance with all applicable
regulations?

3. Results and Integration. Finally,
the various alternatives and their level
of performance are compared and
contrasted. In addition, a plan has
been developed to integrate the
"medium-specific" alternatives into
comprehensive "site-specific”
alternatives.

Travis AFB NEWIOU Feasibility Study
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Conducting such an evaluation is
difficult at an area as large and complex as
the NEWIOU. Analyzing 20 sites by 22
alternatives would result in over 200
detailed analyses, which would be both
repetitive and obtuse. Consequently, the
FS took two steps to reduce this
complexity: First, the 20 sites were
combined into 18 groups. The groups
were made on the basis of the site’s
location and contaminant type. Also, the
groups were formed by environmental
medium—so, a site with both soil and
groundwater contamination could be placed
in two groups. Second, a representative
site was then chosen from each group.
This representative site was then ranked
according to the CERCLA criteria. This
approach eliminates repetition without
compromising the conclusions of the
DAA.

The key elements and results of the
FS have been summarized in a series of
tables and figures:

e  The 20 sites, their names,
and the media impacted (Table ES-1);

e  The 18 site groupings (Groups A
through R) and the rationale for each
group (Table ES-2);

e  The remedial alternatives (the bottom
of Figures ES-5, ES-6, ES-7, and
ES-8). Detailed descriptions of the
alternatives are found in Section 3.0
of this report.
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¢  The nine CERCLA evaluation criteria
by which each group was evaluated
(Table ES-3). The eighth and ninth
criteria will be included after the PP.

e A sample "conceptual design"
(Figure ES-9). Conceptual designs
were developed for the representative
site in each group. The conceptual
designs show treatment alternatives,
site characteristics, and design
assumptions.

How Remedial Alternatives Are
Evaluated

Each alternative is evaluated against
each criterion, using a rating of 0, 3, or 5
(0 does not meet the criterion, 3 partially
meets the criterion, 5 completely meets the
criterion). Take, for example, the
CERCLA criterion "Reduction in Toxicity,
Mobility, and Volume Through
Treatment," (Table ES-3). An alternative
would be rated 5 if it eliminated the
problem, 3 if it only reduced the problem,
and O if it would have no effect.

One criterion, cost, is different from
the other six CERCLA criteria evaluated
during the FS. Alone, these other six
cannot determine the "best" alternative.
Cost adds an important quantitative
element because funding is often a limiting
factor in selecting an alternative. As such,
cost is evaluated differently, using 5, 3, 1,
and -1 ratings, for costs ranging from less
than $1.5 million (a score of 5) to over
$10 million (a score of -1).

Travis AFB NEWIOU Feasibility Study
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Once all the alternatives have been
scored for each criterion, two methods are
used to compare the results (Figures ES-5,
ES-6, ES-7, and ES-8). One is the "Total
Score" (the right side of the figures).
Here, the seven criteria scores are
summed. The other is the "Benefit/Cost
Ratio" (the left side of the figures), which
sums the first five criteria, (i.e., all of the
seven criteria excluding implementability
and cost) then divides by the estimated
cost in millions of dollars. Hence, an
alternative costing $6.4 million dollars can
have a total score of 29, and a benefit/cost
ratio of 3.9 (the sum of its first five
criteria is only 25; 25 divided by $6.4
equals 3.9). In effect, the total score
measures overall compliance with the
CERCLA criteria. The benefit/cost ratio
(also termed "cost-effectiveness") better
quantifies the degree to which the criteria
are satisfied per unit cost expenditure.
"Effectiveness” is the sum of the first five
criteria.

Results of the Evaluation of Remedial
Alternatives

Employing the methods described has
resulted in the following alternatives
receiving the highest scores and ratios for
each medium (see Figures ES-5, ES-6,
ES-7, and ES-8). It should be noted that
the highest ranking alternative does not
necessarily result in the "best" alternative,
in consideration of the assumptions used in
the analysis. Groundwater sites include
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Groups A through I, surface water
includes Group J, and soil sites include
Groups K through R (see Tables ES-1-and
ES-2).

e  Groundwater. All applicable
treatment alternatives were
rated equally effective.
Cost-effectiveness (the benefit/cost
ratio) was the distinguishing factor.

For Groups A, B, C, D,

and I, Alternative 3

was rated the most
cost-effective.

For Group F, Alternative 7 was
rated the most cost-effective.
For Group G, Alternatives 7 and
9 were rated the most
cost-effective. (Two alternatives

are included here to address both

a floating product layer and
groundwater contamination.)
For Group E, Alternative 4

was rated the most
cost-effective.

For Group H, Alternative 8 was
rated the most cost-effective.

e  Surface Water. For Group J,
Alternative 14 was the most cost-
effective.

e Soils. For all soil groups, except
Group O, Alternative 20 was rated
the most effective. For Group O,
Alternatives 21 and 22 were rated
equally effective. Among the seven
groups for which Alternative 20 was
the most effective, cost-effectiveness
was again a distinguishing factor:

Travis AFB NEWIOU Feasibility Study
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For Groups K, L, M, N, O, P,
and Q, Alternative 17 was rated
the most cost-effective.

For Group R, Alternative 18
was rated the most
cost-effective.

Combining Remedial Alternatives to
Reduce Costs

The FS also explores how Travis
AFB could benefit from the economies of
scale if certain sites were combined for
cleanup. For example, if liquid granular
activated carbon (GAC) is the selected
treatment for a group of five sites, the FS
assumes that a carbon treatment system is
constructed at each site. By combining
sites in close proximity to one another for
execution, only one power source,
treatment, and discharge system would be
utilized, possibly reducing costs.
Furthermore, centralized treatment
facilities may be somewhat easier to
construct and operate than a number of
smaller systems.

Another benefit involves interactions
of the three media (groundwater, surface
water, and soil). Just as it is possible for
COCs in one medium to migrate to
another medium, cleanup of one medium
can benefit the other. In fact, by taking
action on one medium, the benefits on
another may be so great that no additional
action is necessary. Altematively; an
action on one media can also be
detrimental to the other. Figure ES-10
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provides an example of a site alternative
considering media interactions.

Groundwater interaction with surface
water and soil provides useful examples.
Groundwater and surface water can
interact when groundwater discharges into
a surface water body, such as a creek, via
the banks of the creek or through a ditch
or culvert. Contaminated groundwater
would impact not only the quality of the
surface water, but COCs could adsorb to
the soil of the creek bed. At Travis AFB,
Sites SD001 and SD033 (Union Creek and
the West Branch of Union Creek) are
potential examples of this domino effect.

At such sites, an action on upgradient
sources that prevents the migration of
COC:s to the creek would benefit the
surface water and soil quality. Such
actions could involve intercepting COCs in
a groundwater plume before they reach the
creek or removing upstream contaminated
sediments.

Such actions could also involve
lowering the groundwater table to a level
below the invert of the storm drain.
However, this is an example of an action
on one medium being potentially
detrimental to another. Union Creek and
its West Branch rely, to an extent, on
groundwater discharge for water flow.
Discharge is especially important during
the summer to maintain wildlife habitats.
Lowering the water table could change the

Travis AFB NEWIOU Feasibility Study
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surface water/groundwater balance,
negatively impacting the habitat by
removing an important source of water for
the creek.

Selecting the Preferred Alternative

Again, the NEWIOU FS only
evaluates the remedial alternatives for each
group. It stops short of identifying the
preferred alternative, which is the
responsibility of the PP. Regulatory
agency and public interests are
incorporated into the integrated alternative
through the review and comment process.
The developed plan for each site will be
documented in the PP.
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Table ES-1

Summary of IRP Sites for Consideration in the NEWIOU FS

SD001 Union Creek EIOU Soil*, Surface Water

FT002 Fire Training Area (FTA)-1 EIOU Soil

FT003 FTA-2 EIOU Soil
FT004 FTA-3 EIOU Soil, Groundwater
FT005 FTA+4 EIOU Soil, Groundwater
LF006 Landfill 1 NOU Groundwater
LF007 Landfill 2 NOU Soil, Groundwater
0TO010 Sludge Disposal Site EIOU Soil

SS015 Solvent Spill Area (SSA) and EIOU Soil, Groundwater

Facilities 808, 1832, and 552

SS016 Oil Spill Area (OSA) EIOU Soil, Groundwater
Facilities 11, 13/14, 20, 42/1941,
139/144, and SSRW

WP017 Oxidation Ponds Site (OPS) EIOU Soil
S$S029 Monitoring Well (MW)-329 Area EIOU Soil, Groundwater
SS030 MW-269 Area EIOU Soil, Groundwater
SD031 Facility 1205 EIOU Groundwater
ST032 MW-246/MW-107 Areas EIOU Soil, Groundwater
SD033 Storm Sewer II, South Gate Area, WIOU Soil*, Surface Water,
Facilities 810 and 1917, and West Groundwater
Branch of Union Creek
SD034 Facility 811 WIOU Soil, Groundwater
SS035 Facility 818/819 WIOU Soil, Groundwater
SD036 Facility 872/873/876 WIOU Soil, Groundwater
SD037 Sanitary Sewer System, WIOU Soil, Groundwater

Facilities 837/838, 919, 977, 981,
Ragsdale/V Area, and Area G Ramp

* Soil includes sediment
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Table ES-3

Remedial Alternative Evaluation Criteria

Threshold Protective of human health | Protects human health and the environment through the
Factors and the environment* elimination, reduction, or control of contaminated media.
All migration pathways must be addressed.

Compliance with Complies with applicable or relevant and appropriate

appropriate ARARs" requirements of RCRA, CWA, SDWA, TSCA, state and
local regulations and codes, and TBCs.

Balancing Long-term effectiveness Protects human health and the environment after the
Factors and permanence® remedial objectives have been met.

Reduction in toxicity, Treats the media and reduces the toxicity, mobility, and/or

mobility, and volume volume of the contaminated media.

through treatment®

Short-term effectiveness® Protects human health and the environment during con-
struction and implementation. Degree of threat and the
time period to achieve remedial action objectives are also
considered.

Implementability There are no administrative barriers (no permits, zoning
limitations). The availability of materials and personnel,
site features such as available space and topography, and
impacts upon on-going operations are considered. The
technical status of alternatives is also considered; theoreti-
cal technologies with only limited bench-scale evaluation
are considered less implementable than fully proven
processes.

Cost Costs include design, construction, start-up, monitoring,
and maintenance. Accuracy to within -30% and +50%.

Modifying State acceptance The state’s (or other regulatory agency’s) preference among
Considerations or concern about alternatives.

Community acceptance The community’s apparent preferences among or concerns

about alternatives.

2 Effectiveness criterion used to determine the benefit/cost ratio.

ARARs = Applicable or Relevant and Appropriate Requirements
CWA = Clean Water Act

RCRA = Resource Conservation and Recovery Act

SDWA = Safe Drinking Water Act

TBC = To Be Considered

TSCA = Toxic Substance Control Act
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Site Characteristios

- Approximately 25% of the area is covered by pavement or buildings

- TCE in groundwater — 958 ug/L average, 3,860 ug/L maximum

- Estimated mass of dissolved VOCs equals 18 Ib; DNAPL may be present

- Nickel in groundwater — 903 ug/L maximum

- Se and Ag were measured at concentrations greater than NPDES discharge limits
in some monitoring wells

- Low permeability soils (clay and silt) to a depth of between 15 and 25 feet bgs

- More permeable materials (sands and silts) below 15 to 25 feet bgs

- Depth to groundwater — 10 feet

- Depth to bedrock — 25 feet

- Well pumping rates — MW-269 conventional pumping at 0.8 gpm, Two Phase Extraction at 3.7 gpm

- Site also included in Group M for soil contamination

Treatment Alternatives

- Alternative #3: Air Stripper/Catalytic Oxidation, lon Exchange, Activated Carbon
- Alternative #5: UV Oxidation, lon Exchange, Activated Carbon

- Alternative #7: lon Exchange, Activated Carbon

- Two horizontal wells, 300 feet in screened length each

- Extraction rate 30 gpm total, 15 gpm from each well

- 150 feet of untreated water piping (from well to treatment system) — 1 inch ID, sch 80 PVC

- 350 feet of discharge piping (to Union Creek) — 1-'2inch ID, sch 80 PVC

- 100 feet from treatment system to existing power line

- 77 years to clean groundwater to MCLs, calculated using a contaminant transport model
based on assumptions shown in Appendix C

NOTE: The figure conceptually displays components for comparative purposes only. Actual layout may vary significantly
from that shown and will be determined during the remedial design phase.

Figure ES-9. Sample Conceptual Design

Travis AFB NEWIOU Feasibility Study
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1.0 REMEDIAL INVESTIGATION SUMMARIES FOR THE NOU, EIOU,
AND WIOU ;

The Air Force, under the Installation Restoration Program (IRP), began an
effort to identify contaminated sites at Travis Air Force Base (AFB) in 1983. After
completing the Records Search and a Phase II study to confirm problem areas, Travis AFB
developed an integrated IRP Work Plan in 1986. The U.S. Environmental Protection
Agency (U.S. EPA) placed Travis AFB on the National Priority List in 1989. In 1993, the
Federal Facilities Agreement (FFA) was amended to identify four specific operable units

(OUs) and a corresponding schedule for each OU.

The Base was divided into the North OU (NOU), the East Industrial QU
(EIOU), the West Industrial OU (WIOU), and the West/ Annexes/Basewide OU (WABOU) to
focus the remedial investigations (RIs) (Figure 1-1). Individual OU-specific RIs have been
completed for three of the OUs (NOU, EIOU and WIOU). The findings of the three Rls
indicate similar types of soil, groundwater, surface water, and sediment contamination in the
three OUs. These are solvents (volatile organic compounds ([VOCs]), fuels (total petroleum
hydrocarbons [TPH]), and dissolved nickel in groundwater, polycyclic aromatic hydrocarbons
(PAHs), polychlorinated biphenyls (PCBs), and metals contamination in the soil, metals and
pesticides in surface water, and metals, VOCs, and semivolatile organic compounds (SVOCs)
in sediment. Because of the similar contaminants and concentrations affecting soil,
groundwater, surface water and sediments, the FFA reporting requirements for these three
OUs have been combined to allow basewide planning for the remediation of these media.
Combining the three OUs also creates a more efficient Feasibility Study (FS)/Record of
Decision (ROD) process and minimizes costs associated with generating separate documents.
The three OUs are now referred to as the North/East/West Industrial OU or NEWIOU.
Following completion of the WABOU RI, identified sites in the WABOU, particularly with
associated groundwater contamination, may be brought into the NEWIOU FS.

Travis AFB NEWIOU Feasibility Study
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The FS conceptually incorporates the Draft Initial Screening of Alternatives
"(ISA) (Sections 1.0 through 3.0) and the Draft Detailed Analysis of Alternatives (DAA)
(Sections 4.0 through 9.0) and includes an additional section on developing integrated
alternatives for sites at Travis AFB (Radian, 1995a; Radian, 1996a). The ISA evaluates a
range of remedial alternatives that will protect human health and the environment from
potential risks associated with contaminated soil, sediments, surface water, and groundwater
in the NEWIOU. The remedial alternatives identified in the ISA are subjected to the DAA,
containing the nine criteria of the Comprehensive Environmental Response Compensation and
Liability Act (CERCLA). Specifically, the DAA evaluation includes the categories of
effectiveness, compliance, implementability, and cost. A comparative analysis is then
performed to assess the relative performance of each alternative with respect to each
evaluation criterion. The NEWIOU FS presents the remedial alternatives for each site, but

stops short of identifying the preferred alternative.

Following acceptance of the FS, the Proposed Plan(s) (PP) and the ROD(s) are
prepared. The PP will outline the preferred alternative for each site in concise easy-to-
understand terms for public comment. The ROD is a legal document which incorporates
public comment and concern, and specifies exactly what action is to be taken. The ROD(s)

is signed by all parties to the cleanup.

To begin planning and implementing remedies, the FS:

° Identifies the media and contaminants that may require remediation;

° Identifies potential Applicable or Relevant and Appropriate
Requirements (ARARSs);

° Describes remedial action objectives (RAQOs);

° Identifies and screens remedial technologies;

° Assembles technologies into remedial alternatives;

Travis AFB NEWIOU PFeasibility Sudy
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° Evaluates remedial alternatives for specific media (groundwater, surface
water, and soil);

o Evaluates remedial alternatives for representative sites for each
medium;
° Considers interactions between media and between sites; and
° Presents a process to combine media-specific alternatives into site-wide
alternatives.
1.1 Summary of the Remedial Investigations

The objectives for the RIs conducted for the three OUs were to define:

° OU-specific hydrogeology and a complete conceptual model;
° Approximate nature and extent of contamination;
° Risks to human health and the environment; and
° Sites, contaminants, and affected media to be considered
in the FS.

Following the RI field activities, the data were compiled and evaluated for the
presence of contaminants and their potential effects on human health and the environment for
each site. Contaminants of concern (COCs) were identified based on potential human health
risks, ecological risks, and potential regulatory limits. Interim remedial goals (IRGs) were
established based on potential Applicable or Relevant and Appropriate Requirements
(ARARYs), site-specific health risk assessment (HRA), Preliminary Remediation Goals
(PRGs), and ecological risks. In conjunction with the risk assessment, the IRGs were used
to identify concentrations, COCs, and media which may require remediation. The IRGs are
not cleanup levels, but provide a basis to compare results. When final cleanup levels are
determined, they will take into account the potential for soil contamination to leach to

groundwater.

Travis AFB NEWIOU Feasibility Study
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The human health risk values were calculated for a future residential scenario
(adult reasonable maximum exposure [RME]) for cancer risks and child RME for noncancer
risks. In industrial areas, the HRA considered workers and exposures while working in an
excavation. The future residential scenarios were the most conservative approach; although
future use of groundwater by residences was evaluated for the HRA, future water is likely to
continue to be supplied basewide from sources outside Travis AFB. In addition, the planmed

future use of most sites is industrial, not residential.

Ecological risk assessments (ERA) were also completed for the OUs. Each of
the OU ERAs evaluates specific sites for completed exposure pathways, defines contaminants
of potential ecological concern (COPECs), defines assessment and measurement endpoints,
defines critical toxicity values (CTVs) and compares analytical sample data to the site
specific CTVs. Depending on the risk analysis, routes of exposure and selected indicator
species, CTVs may be expressed as doses or as environmental concentrations. The
comparison of modeled doses or analytical concentrations to CTVs results in a hazard
quotient (HQ). HQs exceeding 1 indicate a potential for adverse ecological effects. Specific
OU ERAs also include additional analyses to assess ecological impact of contaminants.
These include, gross pathology of organisms, site specific bioassays, biomass analysis,
biological sampling and analysis. ‘These ERA analyses other than the HQ analysis may not
be chemical end point specific but assume all chemical concentrations identified at a site are

responsible for the observed toxic endpoint (i.e., skin lesions on fish at the site).

Following the completion of the OU-specific ERAs, a document entitled,
"Final Comprehensive Basewide Ecological Risk Assessment - Tier 2: Screening
Assessment" (CH2ZM Hill, 1996), designed to quantify the potential ecological risks to plants
and animals on the Base using a basewide perspective, was completed. This provides further
information on ecological risk to help guide potential remedial actions. This report focused
on Union Creek and its east and west branches. One of the objectives of the report was to
establish preliminary ecological remedial goals (PERGs) for COPECs from a basewide

perspective in surface water and sediment. Surface water PERGs were based on background

Travis AFB NEWIOU Feasibility Study
Final 1-4 12 September 1996



concentrations, regulatory values, and literature values. Sediment PERGs were based on
background values, literature effects levels, regulatory values, and EIOU bioassay results. A
defined hierachy for selecting PERGs from these inputs was used, and background
concentrations were used as PERGs when those concentrations were higher than calculated
levels, for both surface water and sediment. The PERGs from the Tier 2 report are used as
surface water and sediment IRGs in this section for COCs indentified at SD001 and SD033,
i.e., the two NEWIOU sites that include Union Creek and its branches.

Since the Tier 2 report only presents surface water and sediment PERGs for
Union Creek, a supplemental approach was required to establish ecological IRGs in this FS
for soil at the NEWIOU sites. These IRGs were estimated by back-calculating media-
specific concentrations to yield an HQ = 1, using the algorithms developed in the previous
ERAs. The methodology involved selecting a "most sensitive receptor” for each site or
habitat type, again based on the ERAs, to represent all ecological receptors. These receptors
were selected to represent species that are likely to utilize the site, have a high level of
contact with the contaminated media, and have available toxicity data. Exposure pathways,
bioaccumulation/bioconcentration parameters, uncertainty factors, and toxicity data were all
reviewed and factored into the analysis. The individual IRGs for each COC at each site were
then back-calculated, so that the IRG concentration would result in a theoretical HQ = 1.
These IRGs are not likely to be able to be directly applied as cleanup levels, considering the
assumptions involved and the fact that calculated media concentrations may not be
measurable or attainable with remediation technologies. These ecological IRGs should also
not be applied to subsurface soils since such soils are not likely to be accessible to ecological

receptors.

Based on the recommendations from the Rls for the NOU, EIOU, and WIOU,
20 sites are evaluated for treatment in the NEWIOU FS (see Table 1-1). The primary COC
is trichloroethene (TCE); other COCs include TPH, nickel, PAH, and PCBs. The media
affected by the COCs include groundwater, soils, surface water, and sediments. The

estimated contaminated groundwater areas to be considered for remedial action are shown on

Travis AFB NEWIOU Feasibility Study
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Table 1-1

Summary of IRP Sites for Consideration in the NEWIOU FS

IRP DeSignation _______ Name ; OU | . Affected Media
SD001 Union Creek EIOU Soil*, Surface Water
FT002 Fire Training Area (FTA)-1 EIOU Soil
FT003 FTA-2 EIOU Soil
FT004 FTA-3 EIOU Soil, Groundwater
FTO005 FTA-4 EIOU Soil, Groundwater
LF006 Landfill 1 NOU Groundwater
LF007 Landfill 2 NOU Soil, Groundwater
OTO010 Sludge Disposal Site EIOU Soil
SS015 Solvent Spill Area (SSA) and EIOU Soil, Groundwater

Facilities 808, 1832, and 552

SS016 Oil Spill Area (OSA) EIOU Soil, Groundwater

Facilities 11, 13/14, 20, 42/1941,

139/144, and SSRW

WP017 Oxidation Ponds Site (OPS) EIOU Soil
$S029 Monitoring Well (MW)-329 Area EIOU Soil, Groundwater
SS030 MW-269 Area EIOU Soil, Groundwater
SD031 Facility 1205 EIOU Groundwater
ST032 MW-246/MW-107 Areas EIOU Soil, Groundwater
SD033 Storm Sewer II, South Gate Area, WIOU Soil*, Surface Water,

Facilities 810 and 1917, and West Groundwater

Branch of Union Creek

SD034 Facility 811 WIOU Soil, Groundwater
SS035 Facility 818/819 WIOU Soil, Groundwater
SD036 Facility 872/873/876 wIiou Soil, Groundwater
SD037 Sanitary Sewer System, WwIOU Soil, Groundwater

Facilities 837/838, 919, 977, 981,

Ragsdale/V Area, and Area G Ramp

* Soil includes sediment
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Figure 1-2. Figure 1-3 presents the estimated areas of contaminated soil to be considered for
remedial action in this FS. In addition to groundwater and soils, contaminated media in
Union Creek (SD001) include sediment and surface water. COCs for surface water include
metals and pesticides, while COCs for sediment include metals, VOCs, and SVOCs. Though
SDOO1 is a site, it is not a source, but a receptor of contaminants from sources. Additional
surface water exists at Travis AFB in the form of seasonally inundated depressions and

vernal pools.

Specific details of the RIs for the three OUs that compose the NEWIOU are
provided in the following three subsections (1.2, 1.3, and 1.4). These subsections only
discuss those media and COCs that were recommended in each of the individual RIs for

analysis in the FS.

1.2 NOU RI Summary and Conclusions

The NOU includes two inactive landfills (Landfills 1 and 2), (see Figure 1-4).
Landfill 1 (LF006) was in use from 1943 until the early 1950s when operation of Landfill 2
(LF007) was begun (Radian, 1995b). Landfill 1 was used as a burn-and-fill landfill for
primarily disposing of general refuse. Landfill 2, which was operated from the early 1950s

until 1974, was also used for general refuse disposal using a trench and fill method.
The NOU includes two sites for consideration in the FS:

° LF006 (Landfill 1); and

° LF007 (Landfill 2).

The results of the NOU RI indicate that contaminants from Landfills 1 and 2
have reached the groundwater. The groundwater beneath the landfills is contaminated with
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), PCBs, and

dioxins. These constituents were also detected in samples of surface and subsurface soils.

Travis AFB NEWIOU Feasibility Study
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Although COCs are present throughout the NOU, the higher COC concentrations are
generally located in the central portions of Landfill 2.

The NOU was divided into several areas (see Figure 1-4) by levels of
contaminants; in Areas A through E, COC concentrations were generally higher than in
Areas F and G (not shown). Each of Areas A through E are evaluated separately in the FS

due to varying levels of contaminants.

A summary of the NOU contaminated areas within LF006 and LF007, the
COCs, and the media recommended for evaluation in the FS is presented in Table 1-2. This
table differs from the summary table in the NOU RI in that pesticides are not included in the
FS. Pesticides in the NOU are probably present as the result of past pest control practices at
Travis AFB, and although pesticides occur in surface water, sediment, surface soil,
subsurface soil, and groundwater in the NOU, no point sources of pesticides have been
identified. The concentrations of pesticides in surface water, sediments, and surface soils are
uniformly distributed throughout the NOU. A statistical evaluation of the pesticides detected
basewide in surface soil has been performed (CH2M Hill, 1995). The results of the
evaluation indicate that the concentrations of pesticides observed in the NOU are similar to
those in other operable units where no sources of pesticides were identified. The conclusion
of the evaluation was that the concentrations of pesticides observed in the NOU are the result
of historical, widespread, and routine pest control, not a result of historical landfill activities.

Therefore, pesticides will not be included in this FS.

Figures 1-5 through 1-10 summarize the media and primary contaminants that
have been identified in the RI for evaluation in the FS. The summary figures for all sites
include estimated areas of contamination for use in comparing technologies in this FS; a
complete description of the nature and extent of contamination is contained in the specific
RIs. Compounds that do not drive risk or do not exceed regulatory standards are not shown

on these figures.
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1.3

EIOU RI Summary

The EIOU, the largest OU, covers approximately 1,726 acres (see

Figure 1-11) and includes industrial shops, administration facilities, runways, taxiways,

aircraft parking apron, inactive sewage treatment and associated ponds, open fields, vernal
pools, and Union Creek (Weston, 1995).

The contaminants detected in soil and groundwater are primarily VOCs

including TCE. Certain metals, dioxin, and PCBs were also detected in samples of

sediment, soil, surface water, and groundwater.

Based on the RI, the 13 sites recommended for evaluation in the FS are:

SD001 (Union Creek). Union Creek within the EIOU downstream of
Outfall III;

FT002 (FTA-1). Fire Training Area reportedly near Travis Boulevard;
FT003 (FTA-2). Fire Training Area used from 1950 to 1952;

FT004 (FTA-3). Fire Training Area reportedly used from 1953 to
1962,

FTO005 (FTA-4). Fire Training Area located near the decommissioned
sewage treatment plant;

OTO010 (Sludge Disposal Site). Area of sludge disposal in the
northeastern corner of the sewage treatment plant area;

SS015 (SSA and Facility 552). A grassy area east of Facility 550 and
a hazardous waste accumulation point;

SS016 (OSA, Facilities 11, 13/14, 20, 42/1941 and 139/144,

and SSRW). Oil Spill Area (OSA), flightline support, aircraft
washrack, control tower, waste accumulation point/aerospace ground
equipment washrack, vehicle/heavy equipment maintenance and Storm
Sewer System C;

Travis AFB NEWIOU Feasibility Study
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° WPO017 (Oxidation Ponds). Part of the decommissioned sewage
treatment plant consisting of 18 ponds covering approximately 34 acres;

o $S029 (MW-329 Area). Source not identified, located north of
MW-269;

° SS030 (MW-269 Area). Located near Facility 1125 (radar facility) in
the southern portion of the Base;

° SDO031 (Facility 1205). Generator maintenance facility; and

o ST032 (MW-107 Area and MW-246 Area).

The sites and contaminants are presented in Table 1-3. The COCs in
Table 1-3 differ from those in the summary section of the Final EIOU Remedial Investigation
(Weston, 1995). Revised COCs are indicated with a footnote in the table. These revisions
result in the addition of new media of concern at two sites: soil at SS029 and soil at SS030.
These revisions are based on site-specific risk from groundwater at each site and revised risk
calculations made from January to April 1996. The main difference in the approach was to
calculate estimated groundwater risks on a site-specific basis, rather than an EIOU-wide
basis. This revised approach was taken to be consistent with the risk assessment approach
used in the NOU and WIOU. The original EIOU risk assessment was performed according
to the October 1993 Work Plan Addendum. At agency meetings in April 1995, site
groupings were changed, which also necessitated a recalculation of risk. Other changes
included the use of 2,3,7,8-TCDD equivalents, instead of OCDD, to represent dioxins, and
the specification of individual, rather than generic, metal COCs. Pesticides were not
included for EIOU sites except FT003, WP017, and OTO010 based on the findings of the
statistical evaluation (CH2M Hill, 1995). Finally, the risks were recalculated by applying
the maximum concentration of each COC in groundwater, rather than the upper 95%
confidence level concentration. Summaries of the media and primary contaminants

recommended for FS consideration by site are shown in Figures 1-12 through 1-24.
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In addition to the contaminants identified in Table 1-3, the EIOU ERA
identified other chemicals of ecological concern. Instead of an HQ analysis, a weight of
evidence analysis was used to relate toxic effects with chemicals identified at the site.
Weight of evidence analysis is based on establishing an observed toxic effect and establishing
compounds existing at the site. | The two (toxic effect and compounds) are then assumed to
be related. In the case of surface water at Union Creek, observance of gross pathology (skin
lesions, fin rot, and spinal curvature in fish) were noted in field observations. Chemical
analysis of the water identified metals and organics concentrations. These concentrations
were compared to Federal and State acute and chronic water quality criteria. Any of the
concentrations exceeding criteria were identified and considered to be eliciting the observed
toxic effect. In the case of sediments, site specific bioassay and macroinvertebrate analysis
results established a toxic effect at specific sites. Chemical concentrations in sediments that
exceeded an effects range-median value were then selected as those eliciting the toxic effects.
Table 1-4 presents sites, media and contaminants identified by weight of evidence analysis as

potentially eliciting a toxic effect at Union Creek.
1.3.1 EIOU Interim Removal Actions

Three interim removal actions are in various stages of implementation at three
sites within the EIOU. These actions address COCs that pose an immediate threat to human
health or the environment. The NEWIOU remedial action will consider, and be coordinated

with, these interim actions. A summary of the interim actions is presented below.
TCE Source Control Area Removal Action

Using results from groundwater sampling events conducted from 1988 to 1992,
Travis AFB determined that a removal action was required at Site SS016 (OSA). The COCs
include TCE, TCA and 1,2-DCA. The Engineering Evaluation/Cost Analysis for the TCE
Source Control Area Removal Action (CH2M Hill, 1994) provides an analysis of viable

contaminant removal action alternatives. The selected alternative for the removal action was
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Table 1-4

EIOU Contaminants of Concern Identified by Weight of Evidence Analysis

SD001 Storm Sewer Sediment Ecological Metals Cadmium
III/Union Creek o

Mercury
Molybdenum

Nickel J

Silver

Zinc

PAHs Benzo(a)anthracene
Benzo(a)pyrene

Chrysene [

Dibenzo(a,h)anthracene

Phenanthrene

Pyrene

Pesticides Chlordane
| DDD
DDE
Dieldrin
u Surface Water Ecological Metals Aluminum

Selenium H

Silver “

Pesticides Chlordane

Dieldrin

" Beta endosulfan

“ FT003 FTA-2 Surface Water Ecological Metals Aluminum
S;emal pool)
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pumping monitoring well (MW)-214, followed by an activated carbon treatment system for
polishing, and disposing treated groundwater by using the water for irrigation or by
discharging to the storm drain or sanitary sewer. The Source Control Area Removal Action
has been integrated with the Tower Area Removal Action (TARA). The integration is
described in an Explanation of Significant Differences (Radian, 1996b). The Explanation of
Significant Differences describes changes to the "Final Action Memorandum for the Tower
Area Removal Action" (Radian, 1994a). The Explanation identified two additional removal
actions for the contaminated groundwater in SS016. The first involves installation of a
horizontal groundwater extraction well in an area where TCE concentrations in groundwater
exceed 1,000 pug/L. The second is use of Two-phase Extraction® in the source area of

SS016. The key objectives for the removal actions are to:

° Contain groundwater contamination in areas where TCE concentrations
exceed 10,000 pg/L;

o Remove contaminants from the subsurface to support long-term
remediation; and

° Provide information to help design the long-term remedial action in the
SS016.

The proposed removal actions have been designed and construction is underway with

implementation scheduled for early 1997.
Tower Area Removal Action

Data from the remedial investigation of the EIOU were used to formulate the
initial removal action for the TARA located in Site SS016. Recent investigations in the
TARA area conducted in 1994 characterized the extent of chlorinated hydrocarbons,

particularly TCE in groundwater, which has been detected as high as 2,600 pg/L.

Travis AFB NEWIOU Feasibility Study
* Final 1-24 12 September 1996



A treatability study at the 300 Area Ramp has been initiated to evaluate the
effectiveness of using horizontal wells for groundwater extraction. Groundwater is being
extracted through two horizontal wells located beneath the eastern portion of the 300 Ramp.
The extracted groundwater is conveyed through an underground pipe to the treatment system
located in the area of former Hangar 12. At times, soil vapor has been extracted
concurrently with groundwater from the wells and treated by vapor phase granular activated
carbon (GAC). The treatment system includes a flow equalization tank, a transfer pump
followed by a particulate filter and two carbon vessels in series. Treated water from the
system is used for irrigation of the 200 Building Area. This removal action has established a
treatment system that can be used to remediate other sites with modifications to the existing

system. The FS will consider use of the system for other sites.

From mid-May 1995 to the end of 1995, the system extracted approximately
10 million gallons of contaminated water and removed about 100 pounds of volatile organic
contaminants, primarily TCE. The average influent concentrations have been approximately
1,100 pg/L TCE, 200 pg/L dichloroethylene, and 5 ug/L vinyl chloride. The capital cost of
the system is $1,100,000 and operation and maintenance (O&M) has been $250,000 over the
nine month period preceding February 1996.

Outfall T

Outfall III (part of SDO01) is a surface water treatment system using a liquid
phase carbon system. The purpose of the system is to treat surface water (up to 1,500
gallons per minute [gpm]) collected via the storm sewer system from the upstream industrial
area (OHM, 1996). Contaminants detected in surface water samples from Outfall III include
VOCs, SVOCs, and metals. The system with a capital cost of 1.27 million dollars was
operated from June through September 1995. Treated water was dischérged to Union Creek.
Although currently not in use, the system is permanent and could be used to treat
groundwater from nearby sites. Water samples will be collected from Outfall III under the

groundwater sampling and analysis plan to monitor surface water quality.
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1.4 WIOU RI Summary and Conclusions

The WIOU is located in the west-central portion of Travis AFB and includes
facilities related to the maintenance and repair of C-141 and C-5 aircraft (Figure 1-25).
Facilities include aircraft taxiways, a refueling area, fuel storage areas, and portions of three
pipeline systems: the fuel distribution pipeline, Storm Sewer System II (formerly Storm
Sewer System B), and the sanitary sewer. Several sites were combined because of
geographic proximity or commingling of contaminants (Radian, 1995c). The combined sites

are as follows:

o Facilities 872, 873, and 876;

© Sanitary Sewer System including Facilities 837, 838, 919, 977, 981,
the Area G Ramp, and Ragsdale/V Area; and

° Facilities 810 and 1917, Storm Sewer System II, and South Gate Area.

Two primary contaminant types were identified in WIOU media: TPH and
related compounds, primarily benzene, and chlorinated solvents, primarily TCE. These two
types of contaminants were generally detected in different areas: the TPH contamination
occurs at jet fuel spill areas, and TCE contamination occurs at sites and facilities associated
with industrial activities. These contaminants were detected in soil, soil gas, surface water,

sediment, and groundwater samples at various locations within the WIOU.

The sites recommended for evaluation in the FS include:

o SDO033 (Storm Sewer System II, Facilities 810 and 1917, South Gate
Area, and West Branch of Union Creek). Underground storm sewer,
aircraft refurbishing, and channelized Union Creek within the WIOU;

° SDO034 (Facility 811). Indoor washrack;

° SDO035 (Facility 818/819). Aircraft repair, wash and painting facilities;

Travis AFB NEWIOU Feasibility Study
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° SD036 (Facilities 872/873/876). Civil engineering use; and

o SD037 (Sanitary Sewer System, Facilities 837/838, 919, 977, and 981,
Ragsdale/V Area, and Area G Ramp). Sanitary sewer, aircraft
maintenance, equipment maintenance, and area near jet fuel distribution
lines.

A summary of these areas is presented in Table 1-5 and is shown in
Figures 1-26 through 1-30.

Based on the conceptual models of the contaminated media, contaminant types,
and contaminant volumes at the sites in the NEWIOU, RAOs and ARARs were developed.
Section 2.0 discusses the RAOs and ARARSs, and their use in screening remedial alternatives

will be discussed in Section 3.0.
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SD001 (Union Creek)

Remediation Drivers:

» Ecological risks associated with metals in surface water.
* Human health risks associated with PAHs.

Primary Contaminants and Affected Media:

Medium Contaminant Maximum IRG
Type Concentration
Surface Water Metals Aluminum - 0.544 mg/L  0.087 mg/L (eco)
Soil PAH Benzo(a)pyrene - 25 mg/kg 0.26 mg/kg

Site Characteristics:

+ Siteincludes open drainages/creek in the southern portion of EIOU.

Physical Characteristics:

» All storm sewer systems discharge into Union Creek within the EIOU at
Outfalls 1l, lll and IV.

#~ outtall IV =% M:%Ej% + Union Creek exits Travis AFB at the southwest tip and flows south to Hill
P~ ” : Slough, which discharges into Suisun Marsh and ultimately to Suisun Bay.
Y + Treatment plant at Outfall lll treats surface water runoff from Storm Sewer |l
NoZ | for VOCs.

Q% « Metals concentrations from discharge of Outfall lll treament plant sometimes
gl exceed effluent limitations set by RWQCB.

Travis AFB

Contaminated Volume Estimates:

Outfall V Outfall il + Sediment - length of creek with contaminants above screening levels
13,000 ft.
North
Outfall I
Base Boundary

{ ]

x Figure 1-12.

‘ / ) RI Summary Information

‘i / é gi?é%?it:rf éprp:gﬁlrr\Ti?A?:ter Flow [ e for SD001, Travis AFB
::im', Outfail | SCALE IN FEET

SD001.CDR - LCT 08.13.96 SAC
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Maintenance Facilly SS016 (OSA, Facilities 11, 13/14, 20, 42/1941, 139/144, and
selected sections of SSRW)

Wash Rack

e

Underground
Storage Tank

Remediation Drivers:

* Human health risk associated with VOCs, SVOCs, and metals in groundwater.
* Human health risk associated with polynuclear aromatic hydrocarbons and PCBs in soil.
« MCLs exceeded in groundwater for TCE, benzene, phthalates, and metals.

| \/ Water Table & Primary Contaminants and Affected Media:

Medium Contaminant Maximum IRG
Type Concentration
Al Groundwater VOCs TCE - 32,000 pg/L! 5 ug/L
(clays, silts, sands) Groundwater . VOCs Benzene - 6.4 ug/L 1 pg/L
955 Groundwater SVOCs  bis(2-Ethylhexyl)phthalate - 67.3 ug/L 4 pg/L
Groundwater Metals Nickel - 460 ug/L 100 ug/L
Soil PAH Fluoranthene - 7.71 mg/kg 27,000 mg/kg
Soil PCB Aroclor-1260 - 0.452 mg/kg 0.066 mg/kg

Site Characteristics:

* Approximately 100% of the area is covered by pavement and buildings.
Conceptual Model « Site located in an active area of Travis AFB (maintenance facilities and aircraft parking apron).

WIS~ (=T 1} [‘V \ & g N\ O DY : Physical Characteristics:
ll%’d’ W NN %‘S Extent of Contaminated| | Travis AFB
11 = e TR ~— [T Groundwater « Low permeability soils (clay and silt) to a depth of between 15 and 25 feet bgs.
: 0 o I P — * More permeable material (sands and silts) below 15 to 25 feet bgs.
] U | o) =— 0 : « Depth to groundwater: 5 to 15 feet.
I Y ST T 2  Depth to bedrock: 20 to 40 feet.
EEE] - *  Well pumping rates: MW-214 at 6.7 gpm, MW-245 at 2 gom, TARA horizontal wells at rates of 10 to 40 gpm.
: ¢ 3 3 North * Direction of groundwater flow: southeast.
A : A
g Interim Actions:
'] « USTs removed from various locations throughout SS016.
[ o % « Tower Area Removal Action (TARA) - horizontal extraction wells for source removal.
Extent of PCB and PAH Soll A : o
Contamination (Human Healith Risk) Ve =\ Contaminated Volume Estimates:
Site Boundary

* Soil - 1500 cubic yards (human health risk)

. ¢ o - 3
= A Y Z W Groundwater - 29,000,000 ft
' ; Figure 1-19.

1 Recent testing has documented higher concentrations of TCE, up to a maximum of RI Summ ary Information

S$8016.CDR - LCT 08.12.96 SAC

Indicates Approximate A approximately 180,000 pg/L. However, these resuits were derived from CPT data and .
Direction of Groundwater Flow 300 600 1200 should not be directly compared to monitoring well data. for SS016, Travis AFB
f/ // Sso16 SCALE IN FEET
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Conceptual Site Model

SD033 (Storm Sewer System ll/Facilities 810 and 1917,
South Gate Area, and West Branch of Union Creek)
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Travis AFB NEWIOU Feasibility Study
Pinal

Remediation Drivers:

« Health risks associated with VOCs in groundwater.

+ SVOCsinsedimentalong the storm sewer system exceed IRG cleanup criteria.
» Ecological risks associated with metals in surface water and sediments.

Primary Contaminants and Affected Media:

Medium Contaminant Type Maximum IRG
(Most Significant) Concentration
Groundwater VOCs TCE-941 ug/L 5ug/L
Surface Water Metals Barium -0.135 mg/L 20-60 mg/L (eco)
Sediment SVOCs Benzo(b)fluoranthene-7.7mg/kg  52mg/kg (eco)
Sediment Metals Cadmium-13.0 mg/kg 1.2mg/kg (eco)
Sediment Metals Nickel - 63.6 mg/kg 21 mg/kg (eco)
Surface Sail Metals Lead -433 mg/kg 275 mg/kg (eco)

Site Characteristics:

Storm sewer system/Facility 810 active.

Contamination in sediment, surface soil, groundwater, and surface water.

Flow in Union Creek is derived from surface runoff, and attimes from groundwater.

VOC (chloromethane) detected in ambient air samples.

High concentrations of TCE (54,000 ppbv) and TPH (2,700,000 ppbv) detected in soil gas.

Physical Characteristics:

Subsurface geology beneath storm sewer system varies.

In general, low permeability alluvium underlies the area with discontinuous permeable layers.
Weathered sandstone and shale of low to moderate permeability beneath the alluvium.
Depthto groundwater: 13-18feet.

Direction of groundwater flow: southwest.

Interim Actions:
* USTsremoved from various locations throughout SD033
Contaminated Volume Estimates:

Groundwater - 490,000 ft*

» Sediment- 1370 cubic yards ]
+ Soil-10,870 cubic yards Figure 1-26. .
» Surface Water - 1500 gpm maximum flow RI Summary Information
for SD033, Travis AFB
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SD037 (Sanitary Sewer System, Facilities 837, 838, 919, 977
and 981, Area G Ramp and Ragsdale/V Area)

| Water Table o Remediation Drivers:

T e e Do U e Y * Human health risks from contaminants in groundwater, soil and sediment.
* Ecological risks from contaminants in soil.

Primary Contaminants and Affected Media:

Medium Contaminant Type Maximum IRG
(Most Significant) Concentration
Groundwater VOCs TCE - 6,990 ug/L 5 ug/L
; Groundwater VOCs Benzene - 1.93 ug/L 1 ug/L
Alluvidm Groundwater VOCs Vinyl Chloride - 60.2 pg/L 0.5 ug/L
Sediment Metals Cadmium - 1.53 mg/kg 1.2 mg/kg (eco)
Soil SVOCs Benzo(a)anthracence - 1.68 mg/kg 0.11 mg/kg
Soil TPH Gasoline - 909 mg/kg 10 mg/kg

Conceptual Model

1 Dmy—edi,  t——pd 1 ~‘ - —-
, - Gl ==

Technology Limiting Compounds:

i |{ Area of Contaminated f

i Groundwater |  Vinyl chloride has been detected above MCLs near Facility 919.
= ' Ty ’- ‘! * Mixed fuel and solvent contamination in several areas.
y;!';.ﬂ \A * VOCs (vinyl chloride 1,3-butadiene and benzene) have been detected in ambient air samples
5{57%55.‘5\5—5 A
:‘___—3] —

&? Q@q' = H H H
— I8 4%!{ e ' Site Characteristics:
Extent of TPH in Soil | AS%@K?{'-. ) ) _ . . -
North (Human Health Risk) ;‘\ \\' 3,, - * The sanitary sewer system includes approximately 22,000 feet of piping, as well as
=== < Nt (S <A associated oil water separators, sumps, and wash racks.

X Y i ==
NN = 3"@: e NE) 4 . iy
1 gg N Physical Characteristics:
. 1 N\
‘j{@, : 7 Subsurface geology beneath the SD037 varies.
rha‘ X JP‘%/ In general, low permeability alluvium underlies the area with discontinuous permeable layers.
St Weathered sandstone and shale interbed to form bedrock layer beneath the alluvium.

Extent :f SVOﬁs "I‘thsgﬁce Soil | Depth to groundwater: 7 to 24 feet.
(Human Health Risk) Direction of groundwater flow: southeast.

" W Interim Action:

* USTs removed from various locations throughout SD037

\' Extent of High Concentration of Metals 3
d i

in Surface Soil (Ecological Risk) i

Contaminated Volume Estimates:

« Groundwater - 4,500,000 ft*

Figure 1-30.
Indicates Approxi RI Summary Information
= e = for SD037, Travis AFB

Direction of Groundwater Flow
SCALE IN FEET

SD037.CDR - LCT 08.13.96 SAC
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