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‘This Expanded Site Inspection (SI) Report presents data from an environmental investigation
conducted at the former Benicia Arsenal (Arsenal), a formetly used defense site (FUDS), located in
Benicia, California. This work was performed on behaif of and with oversight by the United States
Army Cotps of Engineers (USACE), Sacramento District.

The investigation was based on the Preliminary Assessment (PA) prepared to determine if past
United States Department of Defense (DoD) activities warrant further environmental investigation
(FA/BC, 2004a). The PA addressed DoD uses of this facility prior to its closure and

decommissioning in 1964. Supplemental research was performed after the final PA for the Fuel
Storace Tank Removal Action Plan, that changed the recommendations of three sites from Further

CUOLEEe 14dlin ARCIIOVAL LA0UURL TRRll, DAt Lilaliphss WAL AAASARRAIASRRST RS 1 1LICC SIlCy 1Tl

Action Recommended (FAR) to No DoD Acuon Indicated (NDAI). As a result, of the 389 sites
evaluated in the PA, 327 are considered NDAI and 62 are categonized as FAR. This report covers
53 of the 62 FAR sites. Of the remaining 9 FAR sites, the available records indicate the possibility
of fuel storage tanks ot the data recommends a risk evaluation. The fuel storage tank-related sites
were not included in the scope of the Field Site Investigation Plan (FSIP) and can be found in the
Fuel Storage Tank Removal Action Plan (BC, 2004b).

The Expanded SI focused ptimatily on groundwater impacts at the former Arsenal. This field work
was designed to accomplish as much of the investigative work that could be done in 21 field days. A
dynamic sampling strategy was used to meet the goal. Samples were collected and quickly evaluated
to guide subsequent sample collection. A decision chart was used to guide collection of the

‘ necessary data for the study areas. Contingencies were planned so that field activities could be
modified quickly as the investigation proceeded.

coil cnsimmlec 16 cmil oac cgimislec vdenmiine N v
A total of 14 soil Sampies, 10 sOL gas sampics, 117 HydtuPuﬁuh@ gtoundwate; sam"les 15 storm

water catch basin samples, and 14 groundwater well samples wete collected during this investigation.
The samples collected were analyzed for compounds that may have been commonly used and discarded by
the DoD and chemicals that demonstrate post army use methyl tertiary-butyl ether (MtBE) at these locations.
All laboratory data underwent data verification and data validation. In general, the data collected in
support of this investigation are considered usable for the purpose of engineering decision making
with the exception of a low bias in the mobile lab diesel fuel data due to questionable extraction
efficiency of their modified procedures for this method. This resulted in all diesel fuel results
reported by the mobile laboratory to be considered as screening level darta.

Volatile samples were analyzed by a mobile laboratory for rapid turn-around. The results were
evaluated to determine the presence or absence of key contamination indicators (c1s-1,2-
dichloroethene, trichloroethene, vinyl chloride, benzene, gasoline and diesel fuel). If these key
indicators wete present above the laboratory method detection limits, additional borings were
advanced to vettically and laterally delineate the contamination.

The following are conclusions for each study area:

o  All metal results in soil at Spur E, and the Firing Range are lower than the Benicia Screening
Levels indicating no significant DoDD impact at these locations.

ES-1 ‘
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Another contractor identified trichloroethene, diesel fuel, motor oil, and pesticides in soil and
groundwater at the Post Dumpsite. The presence of these contaminants may indicate possible

" discharge of DoD waste to the area. Further investigation is warranted.

Diesel fuel and motor oil was found in deep groundwatet, approximately 300 feet downgradient
of the armored fighting vehicle (AFV). Therefore, there is insufficient evidence to eliminate the
possibility of a release at the AFV but the Post Dumpsite, adjacent the AFV, maybe the source
area. ' '

No significant DoD impact was reported at the Salvage Yard, Fillsite 3, the former vehicle
maintenance buildings at T222, T221, 171, 172 and TO 73, the former heavy equipment yard
(Buildings 50 and 111), and the former battery charge building (Building 101).

MtBE was detected in the Open Ditch and industrial area indicating post-Army use. MtBE is a

an] nr]r]ﬂ’ﬂrn that was used aftpr the A n] was decommissioned in 1064

Lret,i GAvenaL sV Lidan Ol LI A% wag decommissioned i 1

Diesel fuel is also present in the Open Ditch and Valero Well #117. The trend of diesel fuel |
concentrations in Valero Well #117 have been steadily increasing within the last 10 years. This
trend indicates a tecent release and the diesel fuel found in this well is not associated with former
Dol) activities.

At the Eastern Waste Area, south of the former Nike Missile Assembly Facility (CL1},
trichlorothene (TCE) was detected in an upgradient boring suggesting there may be another
source of contamination. There is a current Regional Water Quality Control Board San
Francisco Region (RWQCB) site neatby, upgradient to the Eastern Waste Area and CL1, 4186

Pasrl I A Thi
Park Road. This site is currently under review with the RWQCB.

In the industrial area,
© There is no additional investigation warranted for the foiiowing:.
s The former sandblast building/paint spray shop at Buﬂding 4
* The former store house/engine rebuild at Building 31
® The garage/repair shop at Building 42
» The former heavy equipment yard at Building 50 and 111
® The former battery charge building (Building 101)
* The locomotive house at Building 156
» the former storehouse/shop at Building TO-131

* ‘The former steam cleaning building (Building 165A)

Brown and Caldwell September 2005
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* The bamstock/storage/vehicle shops at Building 167

Filisite 1
* Former maintenance building, body and radiator shop (Building Y199)

There appears to be separate releases of TCE that have co-mingled into one plume in the
industrial area. The ptimary source areas appear to be from Building 165, the 50 Series -
Complex, and Building 120. Solvents from degreasing tanks located in Building 165 and the
50 Seties Complex may have been discharged into the storm/sewer system. Other sources
may be attributed to post Army releases, including the possible discharge of solvent wastes
into the Building 57A vat from a former transmission shop and from cleaners used in 2
former wheel manufacturing business at Building 165. The sources of the solvents found at

B3 P Sovien RPN EEREpIgigh RYIENTS RS Mgy Rutpna . a wxrado mAnvons

DuuLu.ug 120 may be attributed to the aiscnarge of process water into an uuuc;g,;uuud

neutralizer tank on the north side of the building.

Releases from the former underground storage tanks (USTs) at Buildings 31, 53, 103, and
154 appear to have impacted shallow groundwater and soil within close proximity of the
former USTs with fuels. The lateral and vertical extent of fuels has been defined.

*  Gasoline was not detected in any soil samples above RWQCB Environmental Screening
Levels (ESLs) of 400 milligrams per kilograms (mg/kg).

" The highest gasoline concentrations in groundwater were reported near the former USTs
B"_ld__ 53 and 154.

1»

= Diesel fuel soil concentrations that exceed the ESL of 500 mg/kg are at four locations:
beneath the 50 Series Complex in surface soils at the suspected drum storage area at

SR i & JE [ ey o 'I lav T
Du.u(.uug Jl West O1 Dulidifl 33 .lUl d.l.lu .Ll..l Lllt: arca Ul a UU.LI.CU dbl.) yCl at l muu: l

*  Diesel fuel is found in shallow groundwater in the area of the former USTs at Buildings
31, 53, and 154, north and south of Building 120, along Tyler Street at FSO01THP012 and
during a previous investigation at the former Building 118A aboveground storage tanks
(ASTs). The source of diesel fuel in the area of Building 120 and at FSO01H0012 is not
known. A small isolated area of diesel fuel and motor oil reported during a previous
investigation in B118ATRO05 may be attributed to a small release from the former
Building 118A ASTs.

»  Motor ol in soil is found exceeding the ESL of 1,000 mg/kg beneath h 50 Series
“\]Pv neaear Fr\rmpr T IQTC ’)f R'I'I‘lf‘l‘ﬂn l:nz Oﬂfq 1 qd 1“ fl\p 2Tren r\Fa I\ A ’]Eh‘l‘lﬂl I‘J‘Yet

r\m
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at Fillsite 1 and at the former Building 31 UST.

*  Motor oil was detected in shallow groundwater exceeding the ESL of 640 pg/L in
samples collected near Building 59, at the former Building 118 ASTs and near Building

59, and north of Building 120. All of these areas are isolated and have been delineated.
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o Lead-contaminated soil exists south of the 50 Series Complex at BO58ASBO01. The latesal
; extent is bounded to the north, west and east but not to the south. Further delineation is
i necessary.

o Results from sampling and investigation of shallow storm water catch basins in the industrial
arca indicate that the storm water drain system intercepts shallow groundwater.

Brown and Caldwell September 2005
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SECTIO

N B

INTRODUCTION AND BACKGROUND

.J

The Expanded Site Inspection (SI) was conducted at the former Benicia Arsenal (Arsenal) under
General Services Administration (GSA) Contract No. GS8-23F-0067M, Task Order 9T3N176PG and
GSA Contract No. GS-10F-0101L, Veterans Administration Purchase Order 674-V40113 to comply
with requirements of the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) and the Resource Conservation Recovery Act (RCRA), as approprate. This
investigation was conducted in accordance with the Expanded SI Field Site Investigation Plan
(FSIP) (BC, 2004a) and the Quality Assurance Project Plan (QAPP) (Forsgren Associates/Brown
and Caldwell [FA/BC], 2001). This section of the document describes the relationship between the

Expanded SI and the Formetly Used Defense Sites (FUDS) program the mpfhnr‘n]nmr of chogs}ng

PAlitatil DL AL A0 DIVNINRELY ot AARILALSN QLIRS & A pAVRLalll, AL LI LIIURASAY

these sites, how this report is organized, a description of the problem and scope, the locauon and
lastly, the historical and subsequent post-Army use of the Arsenal.

LA g & 1T ¢ TQ A

In accotaaﬂce Wl[n FUDS progtam gOﬂlS ana u.o, nrrny LDI’PS OI Lnglneers (\UDALE) gulaance
documents, this Expanded SI was conducted to determine the presence or absence of chemicals that
may have impacted the environment from past Department of Defense (DoD) activides at the
former Arsenal. FUDS program funding can only be used to assess and remediate DoD liability at
eligible property, which is defined as real property formerly owned by, leased by, possessed by, ot
otherwise under the jurisdiction of the Secretary of Defense or elements of the U.S. military. Under
the FUDS program, land that was previously utilized by DoD and that has no “beneficial use”
history will be characterized and, if necessary, remediated to an appropriate standard.

Under the FUDS program, one of the parameters to be considered during the initiation of a project
is whether the property (ot specific item/site) has been beneficially used by any owner, operator, or
other party that may be considered a potentially responsible party (PRP). If USACE determines the
contamination was caused solely by DoD, it will be mitigated by USACE through the FUDS
program. If an investigation is initiated (by any party) and DoD 1s determined to be only partially
responsible, USACE will investigate to the extent necessary to determine DoD liability.

Consideration must also be given to the ability to identify DoD generated contaminants from
contaminants introduced by othet PRPs, on or off the FUDS property. If identification of sepatate
contaminant streams cannot be achieved, or if separate remediation of DoD generated contaminants
cannot be realized, the project may be ineligible for remediation under the FUDS program. If
commingled contamination exists, a PRP project must be initiated and the Department of Justice
will negotiate a contribution settlement with the current landowner/responsible party based on a

liahility analveis
LA ULLY Rlidly olo.

Further, the Defense Environmental Restoration Program — Formetrly Used Defense Sites (DERP-
FUDS) policy does not allow the USACE to provide cost recovery to property ownets nor does it
allow USACE to recover costs from property owners for remedial work. However, the property
owner may initiate an investigation and/or clean-up action and subsequently seek cost
reimbursement from the Department of Justice by filing a tort claim.

As part of the FUDS process at the former Arsenal, a Preliminary Assessment (PA) was prepated to
. " determine if past DoD activities warrant further environmental investigation (FA/BC, 2004a). The

1
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PA addressed DoD uses of this facility prior to its closure and decommissioning in 1964. The
specific goal of the PA was to develop sufficient information to categorize cach site within the
former Arsenal propetty as one of the following:

¢ No DoD action indicated (NDAT);
e Further Action Recommended (FAR); or
o Imminent health risk requiring an immediate response (IRR).

Among the 389 sites evaluated in the PA, 324 were considered NDAI and 65 were categorized as
FAR (FA/BC, 2004a). No IRR sites were identified. Since the submittal of the final version of the
PA, more research was conducted as part of the Fuel Storage Tank Removal Action Plan

~ 1 ORI, I Lo imn
(BC, 2004b) where the recommendation of three sites changed from FAR to NDAIL Therefore,

there are 327 NIDAI sites and 62 FAR sites at the former Arsenal. The Expanded SI investigates 53
of the 62 FAR sites. The remaining 9 FAR sites indicate the possibility of fuel storage tanks and
were investigated separately.

The fuel storage tank-related sites were described and field activities were performed as part of the
Fuel Storage Tank Removal Action Plan (BC, 2004b). However, the results from Fuel Storage Tank
Removal Action ate included in this SI Repott, whete appropriate. More detailed information about
the investigation of these fuel storage tanks will be documented in a futute repott.

Among the 53 FAR sites included in the Expanded SI, five sites (Bulldxng 26, Building 28, Bulldmg

£2 Ravilding 102 and Riilding 154) nundaimvent T1ST remnval actions in 2002 (Geofon. 2003). q{'ﬂ]
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and groundwater samples were collected when the USTs were removed. Addmonal investigation
was requested by the lead regulatory agency for further delineation of petroleum impacts at three
sites (Buildings 53, 103 and 154) and was performed during the Expanded SI.

This Expanded SI report is orgamzed into eight sections. Section 1.0 presents background
information, including the historical uses and a summary of previous investigations. Section 2.0
describes the i mvesngaUVe approach. Section 3.0 presents a summary of field methods and sampling
rationale. It also summarizes disposal of Investigation Derived Waste (IDW). Section 4.0 describes
the regional, localized, and sitc-specific geology and hydrogeology. Section 5.0 describes the quality
and usability of the data collected during this site inspection. A summary and analysis of results are
presented in Section 6.0. Section 7.0 presents the conclusions and recommendations and references

IO OUVIALLAL d12 UUVL WL Ve wWinenetatsds prestilis T LA s AR L

are included as Section 8.0.
This Expanded SI report contains seven appendices. Fach appendix is described briefly below.

o Appendix A — Delineation Limits for the Expanded SI Field Investigation. This appendix
includes tables by analytical method of analytes with their respective delineation limits used in
the field investigation. These are the same tables included in Section 5 of the Expanded SI FSIP
(BC, 2004a).

« Appendix B - Background Details of the Expanded SI Sites. This appendix includes PA
summaty forms for each Expanded SI site. These forms have been updated with information
gathered from the Expanded SI and other relevant investigations since the PA.

Brown and Caldwell September 2005
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¢ Appendix C — IDW Manifests. Transportation and disposal manifests for soil generated
during the Expanded SI.

e Appendix D —Cone Penctration Testing and Soil Boring Logs.

¢ - Appendix E - Storm Drain Investigation Letter Memorandum. A letter memorandum sent
to USACE that documents the location and analytical sample results of piezometer and storm
water drain catch basin samples collected in the industrial area of the Arsenal.

» Appendix F - Water Quality Measurements. Data is included in this appendix include water
depth to water, groundwater elevations, pH, temperature, electrical conductivity (EC), oxidation
reduction potential (ORP), and total dissolved solids. All data gathered for the Arsenal for the
Expanded SI and previous investigations is included in this appendix.

¢ Appendix F — Legend for Analytical Results. Definitions of data acronyms, quality control

flaos. and reason caodes

2az Sy, RLL LLas LSS,

+ Appendix G — Analytical Results for Soil. The analytical results for soil are in Adobe
Acrobat® PDF format on the included compact disc (CD). The PDF file is bookmarked by

analyte.

« Appendix H~ Analytical Results for Soil Gas. The analytical results for soil gas are in Adobe
Acrobat® PDF format on the included compact disc (CD). The PDF file is bookmarked by

analyte.

» Appendix I - Analytical Results for Groundwater. The analytical results for groundwater are
in Adobe Acrobat® PDF format on the included compact disc (CD). The PDF file is
bookmarked by analyte.

¢ Appendix | - URS 2004 Pipeline Soil and Groundwater Investigation. Complete set of
tables for soil and groundwater samples collected in the area of the Post Dumpsite and the

former Nike Missile Assembly Facility.

+ Appendix K - Armored Fighting Vehicle Groundwater Investigation Letter Report. A

latror vannnet cont to ITRACTE thar Aarniimeante tha lacatinn and analovrcal camnla vacnlie oF
A Live LDFVLL VLLIL LU Ui AL MU WLMIVELLY W TVULCALIUL] ALl axuu_y uusals Dal.l.ll_‘lb Luvoldld v

groundwater samples collected downgradient of the buried armored fighting vehicle (AFV).
The AFV is also known as the popping pot in this Expanded SI.

ii Problem Definition and Scope

Among the 53 FAR sites included in the Expanded SI, no previous investigation had been
performed at most of them. An imtial evaluation had already been performed at the 50 Seties
Complex, the surrounding UST sites (Building 31, 47, 53, 103 and 154) and a nearby fillsite

(Fillsite 1). An impact to the environment was found but additional investigation was necessaty to
delineate the impact to the envitonment. The goal for the Expanded SI was to determine the extent
of any impact found at the 53 FAR sites.

Brown and Caldwell September 2005
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The Expanded SI focused primarily on potential groundwater impacts at the former Arsenal. This
strategy was based on the assumption that any significant subsurface releases related to DoDD activity
would have impacted groundwater by this time, since groundwater is shallow (usually less than 8 feet

below ground surface [bgs]) in the flatland areas : :
Six Most Frequently Detected

L as

adjacent to Suisun Bay and it has been at least 40 years
since DoD activity ceased at the former Arsenal.

TVl matimm Bt f i lemw 1l
Lielineation Umits Ol sIX KCy indicators were used to

Groundwater Contaminants at Benicia

Arsenal

characterize the lateral and vertical extent of Cis-1,2-dichloroethylene SW8260B
contamination. The six key indicators were selected Trichlorcethylene SW82608
from the most frequently detected groundwater Diesel-range organics sweo1sB
contaminants found at the Atsenal and the mobile Trans-1,2-dichioroethene Sws2608
laboratory’s capabilities. Each key indicator had a Gasoline-range organics sweo158
delineation limit that was used. For watet, all of the Vinyl chloride SWe2608

delineation limits were based on the mobile
laboratory’s abilities. The delineation limits were at
least as stringent as the maximum contaminant levels
(MCLs) established by Environmental Protection

iealodm

Key Groundwater Indicators for
E ded SI

Agency (.EPA) and ihe Siaie of California fOi.‘ di“ulmug Cis-1 ,2-dichloroethylene SW82608
watet. For those analytes where a MCL was not Trichloroethylene SW8260B
established (ie., fuels), the Environmental Screening Diesel-range organics SW8015B
Levels (ESLs) established by the California Regional - Benzene SWE260B
Water Quality Control Board San Francisco Region Gasoline-range organics SW8260B
RWQCB) is used (RWQCB, 2005). In soil, Vinyl chloride SWB260B

delineation limits for metals were based on the Benicia

Screening Levels (BSLs)', which are described in the

Final Soil Assessment Criteria for the Former Benicia Arsenal, Benicia, California (FA/BC, 2002b).
The BSLs include ambient metals concentrations. Appendix A includes tables listing the delineation

limits used in this investigation by analyﬁcal method.

All investigative work in the study area was designed to be conducted in a single field mobilization
and for no longer than 21 field days. The number of field days was an estimate determined during
the planning stages of the project. Funding for the project was based on this estimate. A dynamic
sampling strategy was used to meet this goal. The strategy involved collecting samples and quickly
evaluating the resulting data to guide subsequent sample collection. A decision diagram

(Diagram 1-1) was developed and used to help the project team acquire the necessary data for each
study area. The diagram was used to determine if additional step-out/step-in borings were needed at
each Expanded SI Site.

Soil samples were focused in areas of suspected surface releases or in areas that needed delineation
of existing soil contamination. An additional consideration was added to the sites with suspected
surface release. Where asphalt was present, soil samples were planned at 2 and 5 feet below any
subgrade materials to minimize the possible impact from leaching of the asphalt into the undetlying
soil. Where asphalt was not present, soil samples were planned at 0.5 and 5 feet below subgrade

1 BSLs are intended to identify concentrations of chemicals in soil that are protective given the exposure scenarios
assumed. These values will be used by the FUDS program to evaluate chemicals in soil at the former Arsenal.

Brown and Caldwell
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materials. These depths were developed with the regulators in order to comply with any risk
modeling that may be conducted in the future.

After the primary effort was conducted for the Expanded SI in April and May 2004, chemical results
from the groundwater samples collected in the industrial area indicated a distinct trend in lateral
extent that coincided with the location of the storm water drain system. Additional investigative
work was performed to locate and sample storm drain catch basins upstream, within and
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New terminology of “delineation limits” was introduced in the Expanded SI FSIP and definitions
are listed below to aid the reader in understanding the terminology and approach used in this report

(BC, 2004a).

o The word “delineation” in terms of contamination means to non-detect in the vertical and
honzontal direction.

o Comparnsons of groundwater results to MCLs were used as a criterion for possible drinking
watet sources at sites located in the highlands since groundwater quality meets the total dissolved

solids (4 Do} €8s than 3 000 m mg/ .1.4}01 200 sa}}Oﬂ per d'&y critena (Stat\‘? Board Resclution No.

889-63, Regional Board Resolution No. 89-39 , and the Basin Plan). 1f MCLs were not
established for a particular analyte, then the representative RWQCB ESL was used. However,
'MCLs are not appropriate in the Jowland areas, where TDS is high (>3,000 mg/L). In the
lowland areas, comparison criteria of RWQCB ESLs (RWQCB, ZUUS) were used for
groundwater categorized as not a source of drinking water. Some sites are complicated by the
fact that a portion of the site is within the lowlands and the highlands (e.g. the former NIKE
missile repair facility). Therefore, tables included with these sites include comparison criteria for
MCLs or ESLs. In order to minimize the confusion, a summary of the location of the lowlands

and highlands is provided in Section 4 and repeated in Section 6 with more detail by each site.

Af‘c 1o P\YIQPD FCT g2 and RCT ¢ By matal in Soﬂ, ambient

Q
o8 A04 Do, 0 Meiass

avtnmine o amsl wacralen

\,Ulupdubuua tO SOi fesuIts were maac t
concentrations were also considered. These values were established for the program and can be

used as limits to guide any further 1 mvesugauon (FA/BC, 2003a). As a result, figures and text
include these references.

¢
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—jp Collect groundwater sampie.

Advance boring.

Collect surface soil
sample.

Collect soil samples per
workplan and proceed to GW.

\ 2

Analyze samples
at mobile or fixed lab.

ne -
Confirm w?hb project team.

YES

vertically?__—

Step in/ out/ |ateral/ down depending

ested horizo ally &>

Done -
Confirm with :ﬁ'oject team.

YES

\ 4

Collect a soil gas
sample at 3-5 ft bgs
and submit to mobile or
fixed lab.

A 4

Advance another boring
near building and
collect a soil gas

sample at 3-5 ft bgs.

on trend of Key Indicator*
concentrations. Advance boring(s)

<

* Key Indicators
Cis-1,2-dichloroethene
Trichloroethena

Vinyl Chiloride -
Benzene

Gasoline

Diesel Fuel

Sites will be delineated in the following

order based on highest risk to human

health and the environment:

1. Sites with possible exposure by
direct contact (e.g. exposed soil)

2. Sites with impacted subsurface soil
with no cap

3. Sites with impacted groundwater by
VOCs :

4. Sites with impacted groundwater
with TPH

5. Sites with impacted subsurface soil

with a cap

“Near” defined as any boring placed for
investigating a building suspected to
have a DoD related source.

Diagram 1-1

Process Flow and Decision Diagram
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1.2 Project Objectives

environment;

was added to gasoline 1n the 1970s after Arsenal closure).

Sandblast Building/Paint Spray

» determine if additional data is necessary to characterize potential impacts; and,
¢ delineate the extent of contamination (if additional data is necessary).

Table 1-1. Inspection Sites

Cieanin. painting

Additionally, per regulatory guidance and to determine the possible impact on groundwater from
~ polyaromatic hydrocarbons (PAHs), the highest diesel fuel or motor oil range hydrocarbon
concentrations detected above the delineation limit were also analyzed for PAHs.

The overall objectives of this investigaton are to ascertain whether soil gas, soil ot groundwater

contamination resulted from past DoD use at the locations identified in Table 1-1 and determine if

some contamination is the result of post-DoD use. The project objectives (FA/BC, 2004a) were to:

e identify DoD-related contamination based on the highest risks to human health and/or the

Chemicals associated with post—Aﬁny activities are not listed in Table 1-1. However, chemical
indicators of releases resulting from post-Army use will be reported and discussed in this report (.e.
sampling for fuel oxygenates such as methyl tertiary-butyl ether [MtBE]. M{BE, a fuel oxygenate

VOCs, metals

26 Lieutenart’s quarters UST (removed) Fueis, metals, cils
28 : Quarter's Commanding Officer UST (removed) Fuels, metals, oils
. . Degreasing, UST" Fuels, metals, oils,
31 Store House/Engine Rebuild (removed) solvents
Solvent washer,
42 Garage/Repair Shop maintenance, possible Fuels, oils, solvents
UsT

. Maintenance, ASTs* .
50 Heavy Equipment Yard {removed) Fuels, oils, lead
51 Stable/ Maintenance Maintenance Fuels, oils, metals

Dynamometer Shop {motors)/Engine
53 | Testing/Fuel Storage UST (removed) Fuels, lead
55 Blacksmith Shop/Machine/Welding Shops Repair/ Maintenance Fuels, oils
56 {eather & Canvas Shop/Weiding Shop Dip tanks Qils
56A Small Arms Shop/Leather Canvas Shop Degreaser Solvents
57 - Small Arms Shop, Firing Range Fifing ranges, Metals (firing range
- = U 1easer Orny) , SOIVETIsS
Small Arms Repair and Retinning/ Boiler Repair, former boiler

58(A) Room UST? Fuels, lead
59 Tool House/ Degreaser Pit Cleaning, degreaser IFe l:':’ls’ oils, solvents,
59(A) Tool House Storage Fuels, oils, lead
65(A) Boiler House Former UST/AST? Fuels, lead
90 Locomotive Building Repair/ Maintenance Fuels, oils, solvents
91 Ih::rc):il?e Shop/Combat Vehicle and Artillery Cleaning, Degreasing Efj;mls’ solvents,

b =l

kL=

Temporary Machine Shop/Engine Rebuild

Cleaniné, Degreasing

Fuels, oils, solvents,
metals

Maintenance, grease

Fuels, cils, solvents

Truck Storage Building/MMW Repair, Motor

Brown and Caldwell
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Table 1-1.

Inspection Sites

LAl ino

Steam cleaning battery
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101 Battery Charge Building cases Metals, fuels
103 Service Station/Qffice Building UST (removed) Fuels, lead
111 Heavy Equipment Shop Storage Fuels, oils, sclvents
118(A) ?;iiel Fuel Tank, Fuel Qil Tank, Qil Storage Former ASTs Fuels, oils
120 Quartermaster Storage/Shop/Electroplating Dip tanks, degreaser Solvents, metals
154 Motor Test Shed/Paint Spray/ Fuel storage USTs {removed) Fuels, oilg, lead
; . Fuels, oils, solvents,
156 Locomotive House » Maintenance metals
161 Motor Cleaning Building/Steam Cleaning/Paint | Maintenance Storage, Fuels, oils, solvents,
Spray/Fuel Storage usT* metals
165 Reclamation Building/Transport Vehicle Shop | Degreaser Solvents, oils, metals
165A Steam Cleaning Building Cleaning Fuels, oiis, soivents
166 Paint Shop Grease rack Qils
Bar Stock Building/Storage/Vehicle Shop for . .
167 Motor Pool Maintenance Fuels, oils, solvents
168 Bar Stock Building/Storage/Vehicle Shop for Maintenance Sl ails solvents
MOTOI’ POO| ruegees, U, SWVIVEIRG
171 Vehicle Shop Maintenance Fuels, oils, solvents
172 Vehicle Repair and Maintenance Shop Maintenance Fuels, oils, solvents
194 Former Septic Tank for CL1 Sewer Solvents, metals
Ciip-Lini and Beit Piant (1842-1844); Guided
CL1 Missile Shop/Nike Missile Assembly | Assembly area Solvents, metais
: Boiler house (former .
CcL2 v Boiler House UST and AST) Fuel, cils, metals
Fillsite 1 (formery Landfill 1) Dump Disposal Fuels, oils, solvents
Fillsite 3 (formerly the . .
Dumpsite) Dump Disposal Fuels, oils, solvents
Firing range Test Firing of .45 and .50 Caliber Weapons Firing Range Metals
Popping pot (formerly the .
I..ji.gtf. and also z"c'“ as | Incineration Disposal Mg@ls_,:xploswes,
the Armored Fighting Vehicle) TUEES, OfiS
Post Dumpsite (formerly .
Landfill 3) Dump Disposal Metals
Salvage vard Salvage Yard Disposal Fuels, oils
Revetment and Burn Cage Area/Hydrazine Fuels, metals,
A
Spur A Burn Area (1958/59) Bum cage explosives
' Fuels, metals,
Spur E Revetment and Burn Cage Area Burn cage explosives
Spur GA Revetment and Bum Cage Area Burn cage E:;IséiT:;als,
T199 g: ér;enance Building, Body and Radiator Maintenance Fuels, solvents
- T221 Vehicle Maintenance Maintenance Fuels, oils, solvents
T222 Steam Cleanin ¢ ] clean"'!g Sclvents
Recreation and Storage Building/Photo .
1073 Lab/Depot Facilities Shop Cleaning Sclvents
TO131 Storehouse/Shop Degreasing Solvents
Waste Areas/Open Ditch Waste Areas/Open Ditch for CL1 Disposal Solvents
53 total sites
*UST investigated in a separate field event {Fuel Storage Tank Removal Action Plan, BC, 2004b].
“ Investigation at Spurs A and G wete dependent on the results from Spur E.
Brown and Caldwell September 2005
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1.3 Site Location and Historical and Chemical Use

This section of the report will summarize the physical setting, historical and chemical use at the
Arsenal. The former Arsenal is located about 25 miles northeast of San Francisco in Benicia,
California, on the north side of the Carquinez Strait (Figure 1-1). During its active life from 1849 to
1964, this facility served the U.S. Army as a principal depot for ordnance and ordnance stores, as
well as the issuance, manufacture and testing of small arms. The former Arsenal eventually grew by
land acclmsmon to a total OFQ 728 acres, of which 190 acres wete located with the r"nrqnwmz Strait

to the south and Suisun Bay to the northeast (Jacobs, 1999).

1.3.1  Physical Setting

The Benicia area 15 Jocated along the eastern matgin of the Coast Range Geomorphic Province of
California, 1n an area of low hills along the northern shore of the Carquinez Strait. North-northwest
trending hills and valleys are almost parallel to the San Andreas Fault system. The local topography
controls the flow pattern of surface water, and 1o a large degree, the flow direction of groundwater.
The east-west trending Carquinez Strait is a notable exception to the northwest trending valleys.
The Carquinez Strait was created by erosion from the Sacramento River and San Joaquin River
during Pleistocene periods of relatively low sea levels (Norris and Webb, 1990).

The southernmost portion of the former Arsenal (Industtial/Manufacturing Area) rises from sea
level at the Carquinez Strait to an elevation of approximately 160 feet above mean sea level (msl) in
the low-lying foothills near the former location of Pine Lake (Figure 1-2). The foothills rise to an
elevation of over 400 feet in the western part of the former Arsenal. The foothills are cut by natural
and man-made drainages that flow into the tidal flats and marshlands of the Carqumez Strait and
Suisun Bay. The surface drainage in the northwestern part of the Arsenal area is towatd the east
mto the Sulphur Springs Creek drainage channel. The northeastern corner of the former Arsenal is
comprised of low-lying hills up to 250 feet in elevation, with surface drainage generallv toward the
west into the Sulphur Springs Creek drainage (Figure 1-2). '

1.3.2  Arsenal History

The Benicia Arsenal was created in 1849 from the founders of the City of Benicia to the U.S.
government (Jacobs, 1999). Originally referred to as “the Post at Point near Benicia, California,” the
installation was later designated Benicia Barracks (Jacobs, 1999). In 1862, President Lincoln ordered
that a plot of land at Benicia be segregated from the public Jands for the purpose of a military
reservation. Between 1849 and 1958, the United States acquired 1,790.48 fee acres, 351.12 public

neeno - tmdnl Q NA fmsme fTam~lon
domain acres. 6.40 license acres. and £80.04 easement acres, for a total of ")"‘7’)0 04 acres (Jacobs,

ealinlil skl o, TV MLWiidh ALLLO, Al U

1999),
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The former Arsenal served as a principal depot for ordnance and ordnance stores, issuance of
supplies, ammunition, small arms parts and accessories, the testing of small arms, mobile and

seacoast artillery targets, and vehicle maintensnce for the Division of the Pacific. A massive
expansion of the former Arsenal took place during World War II. Physical expansion included the

addition of 1 ,847 acres and over 200 structures. Another full-scale expansion took place just prior
to and following the Korean Conflict (1950s), with the addition of approximately 40 to 50
structures. Many of these additions were warehouses for inert materials and transitory shelters.
Throughout the former Arsenal’s history, the functions of many buildings and operation areas
changed, in response to changing government needs.

The former Arsenal was continuously occupied by the military from its establishment in 1849 to its
closure in 1964. Benicia Arsenal was declared excess by the DoD and was reported to the GSA on
January 11, 1963. Deactivation and closure of the former Arsenal was completed on 31 March 1964
(Jacobs, 1999).

Dnlling efforts were undertaken in the late 1800s to increase water supply. However, the effort to
find potable groundwater was unsuccessful. To counter the problem, cisterns were installed to store
stormwater, and reservoirs were built to capture and store surface water.

The former Arsenal can be divided into five areas according to the ptimary DoD land uses shown
on Figure 1-2. These areas are listed below:

wuy xiry

e Area W Warehouse Area

o Areal Industrial/ Manufactunng Area

* AreaR  Revetment/Explosives Holding Area

e AreaM  Motor Pool and Historical Ordnance Storage Area
e Areal Magazine Storage Expansion Area

Area W (Figure 1-2) is occupied by structures that were erected during World War 11 and the early
1950s. Most of the construction in Area W was completed by 1942, Improvements in this area
mclude a clip-link and belt plant (later converted to 2 N1ke rmssx]e recondmonmg shop), transitory
shelters, materiel warehouses, open storage areas, storage igloos, small arms storage magazines, a rail
yard, sewer and storm drainage systems, and a firehouse with accompanying support structures. ‘
This area was used mainly to receive and store small arms, ammunition, and related supplies

throughout World War I1. Area W includes four sites to be investigated during the Expanded SI.

Area I (Figure 1-2) served as the main industrial and manufacturing area throughout the 115-year
history of the facility and was the center of activity at the. former (irsenal. Several machine shops,
manufacturing shops, and cleaning and painting shops were housed here, along with a blacksmith
shop, a welding shop, numerous vehicle and artillery repair shops, and a small arms shop. The
industrial area also housed the former Arsenal’s administrative offices, most of the permanent
housing facilities, photographic laboratories, a firehouse, and a hospital. Fuel storage and dispensing
facilities, a locomotive house, boiler houses, storehouse and warehouse facilities, open storage
facilities, fillsites, and quarries were also located within this area. Approximately 64 percent (34 sites)
f il

of the 53 proposed inspection sites are located in Area 1.

Brown and Caldwell September 2005
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for ammunition shipments during World War II. Land use in this area was mainly for tempotary
storage of explosives on flatbed railroad cars, artillery testing, demilitarization, and demolition of
damaged and obsolete ammuniton (FA/BC, 2004a). The Anmy built very few permanent structures
in this area between 1944 and the closure of the former Arsenal in 1964. Buildings in Area R were
mainly used for demolition and demilitarization of damaged and obsolete ammunition and for
weapons testing. Between the end of World War II and 1950, the former Arsenal received
thousands of tons of ammunition from American military bases across the Pacific. The returned
ammunition was inspected for obsolescence ot damage, with the bulk of it taken to the notthern
porton of the former Arsenal and destroyed (FA/BC, 2004a). Three proposed inspection sites in
Area R are associated with demilitarization of damaged and obsolete ammunition.

Several original structures (built between 1852 and 1857) are located north of the industrial area in
Area M (Figure 1-2) on the low-lying hills. Area M was the location of the original Benicia Barracks,
established in 1849 by two companies of the 2™ Infantry. This area housed officers and enlisted
men, a hospital, the Adjutant’s office, a storehouse, a carpenter shop, a blacksmith shop, and several
buildings to house livestock (FA/BC, 2004a). The buildings were supplied with water from a series
of six cisterns, two holding tanks, and four non-potable water wells. The cisterns had a total
capacity of 212,000 gallons and were located near the hospital, the Commanding Officer’s Quarters,
the “north and south block™ officers’ quarters, the Adjutant’s office, and the “band quarters.” The
two holding tanks had a total capacity of 24,500 gallons (Jacobs, 1999). For nearly 100 years, this

area was primarily used to store arnmunjtion gunpowder, and otrdnance. There are eleven sites in
Area M to be investicated as nar of the pvna ded SI. Thev are mnedv e] ter] to former DD

L3258 2V2 RO D0 VRS UERLL A pa QI the Bxpanged o, 4 LI0Y adl LLIUS AR s W AFALEACE AR

vehicle miaintenance activities.

The Army acquired Area S (Figure 1-2) in 1941 during the 1,800-acre expansion program (FA/BC,
2004a). The structures within this area mciude a network of ammunition storage igloos built in
1942-1943. During the 1940s, these igloos were used largely to store artillery projectiles and aerial
bombs (FA/BC, 2004a). The mission of the Arsenal changed in the late 1940s and the igloos in this
area were then used for general storage. There is one site in Area S to be investigated during the
Expanded SI.

1.3.3 Historical Chemical Use

The Army operated industrial and manufacturing shops, maintenance facilities, and fuel and waste
storage areas at the former Arsenal. Potential sources of chemical releases from these activities
include USTs, vapor degreasers, grease maintenance pits, degreasing tanks and waste disposal areas.

Fuel-related petroleum hydrocarbons are expected at the former Arsenal due to known releases

from former USTs and possibly from remaining USTs. The contents of these USTs included fuel
oil, diesel fuel and gasoline. These petroleum products were used in boilers, vehicles, machinery and
other equipment. In addition to fuel-related petroleum hydrocarbons, various chemicals were used
in manufacturing processes that included coloring, cleaning, degreasing, and preserving.

The process of cleaning, coloring, and preserving metal parts was conducted primarily at the 50
Series Complex and surrounding buildings. These operations evolved from the Browning process
of the early 1900s to the Parkerizing process that started in the 1940s. Building 31, Building 91 and
Building 91A near the 50 Series Complex also performed some of these manufacturing operations.

Brown and Caldwell September 2005
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The overall approach to these processes included the removal of oil and grease from metal using
boiling water, caustics ot phosphoric acid. Some vapor degreasing was also performed. A vapot
degreasing unit was added in the 1950s in Building 56A and Building 57 (part of the 50 Series
Complex). Records reseatch indicates that trichloroethene (T'CE) use at the 50 Series Complex was
limited. The location and use of Stoddard solvent is not well understood, but this-material was
prescribed as a cleaner in the 1940s. Acid and caustic dip tanks were located in many buildings
(Building 56, Building 56A, Building 57, Building 91, Building 914, and Building 31) for degteasmg

N
small arms or vehicle p parts. Preservation Wuma“‘" with 1""1‘" ol /“”’V "““ and "n]n"mg was

petformed in Building 56 and Building 57.

During the World War IT era, the west wing of Building 56 (commonly refetred to as Building 57A)
was built and named the “Parkerizing Room.” Parkerizing (or Phosphating) is a metal finishing
technique that gained in popularity during World War II, when the Army sought to replace the
typical blued finish on most small arms with a rust resistant and anti-reflective coating that would be
both durable and abrasion resistant and would also hold up in extreme climates. The Parkerizing
technique is a phosphate etching process that produces a bard matte or dull finish. There are no
solvents associated with Parkerizing, and therefore solvents are not associated with Building 57A.

Used materials may have been Hﬂmped ot drained into the former marshland area {FIQ'I.IIE 1—2) Dl:lOi'
to placement of artlfiaal fill in the late 1920s (FA/BC, 2004a). Based on the processes occurring in
the industrial area prior to World War II, it appears that any used material dumped into the former

marshland would have been acids and possibly light oils.

It is not clear whete the contents of the solvent-based materials in the vapor degreasers or degreaser
tanks or other used matetials were disposed. Storm drains and the sanitary sewer system wete the
most likely locations (Jacobs, 1999).

The above descriptions of manufactuting activities do not account for post- Army use. After closure
of the Arsenal, several subsutface structures remained (e.g. the Parkerizing vat in Building 574, the
caustic tank in Building 56 and the storm drain/sewer system). ‘Tenants and landowners used these
structures for a variety of manufacturing, maintenance and repair activities. Priot to the 1970s, it
was customary to discharge untreated waste into the sewer and/or storm drain system. Regulattons

were later enacted and enforced to prohibit these activities. The discharge of untreated wastes into

s i nn orrobasa ~o e i
the sewer system continued for five years after the Army left in 1964, when an upgradc to the sewer

system was completed and untreated wastes were dlverted from the Carquinez Stralt into the City of
Benicia Wastewater Treatment Plant.

1.4 Expanded SI Sites Location and :uspeCteu Contaminanis

Each inspection site is listed in Table 1-1, with the DoD use, features and contaminants that are
suspected based on its former DoD use. Further details and background information are provided
in Appendlx B. The locatons of the inspection sites are md.lcated on Figure 1-3 and subsequent
figures mn this report.

Brown and Caldwell September 2005
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Table 1-1 shows fuel-related contaminants such as diesel fuel, gasoline and motor oil that have been
associated with maintenance activities, USTs and above ground storage tanks (ASTs). Volatle
organic compounds (VOCs) and other solvents have been associated with cleaning, degreasing and
maintenance activities. Oils were primarily used in preserving small arms were also commonly
associated with the same sites whete fuels were used. Metals and explosives are related to
incineration, small arms disposal, and firing ranges. Lead has also been associated with USTs due to
the use of leaded gasoline. By 1923, tetraethyl lead was added to gasoline at refineries to prevent
engine knocking. Tetraethyl lead and tetramethyl lead were added to gasoline up uatil the late 1970s
(U.S. Department of Labot, 2003). The uses of lead additives in gasoline were largely banned in the

U.S. under the Clean Air Act of 1970.

1

The results of selected previous investigations at the former Arsenal are summarized below. Only
those investigations that are relevant to this Expanded SI are discussed below. The relevant
investigations include the following: :

The 50 Series Complex;
Area I Fuel Facilities;
Fillsite 1, and

4186 Park Road.

. 1.5.1 50 Series Complex

. The 50 Series Complex is a collection of buildings within the central portion of Area I (Figure 1-2).
The complex was otiginally constructed as three separate workshop buildings (Building 55,
Building 56, and Building 57) between 1876 and 1884 (Photo B55-56-57). The remodeling of the
original buildings occurred over many phases and included the addition of eight buildings and the
removal and relocation of three buildings. Important features within the 50 Series Complex
included a former smokestack/incinerator, degreasers, dip tanks, forges, firing ranges and USTs.
Low-lying marshland areas to the south, east and west of the complex were filled in during site

development in the late 1920s.

Mt. Gordon Potter, the present owner of the complex,
conducted an investigation in 1994 within Building 57A
that was required fot a bank loan. As part of this
investigation, soil samples were collected from various
depths and locations near a U-shaped gravel-filled vat
for analysis. Test results from the field investigation
indicated that TCE, trans-1,2-dichloroethene (trans-1,2-
DCE), and methylene chloride were present in the soil

Tncmantl Taaalds ’ 1 1
beneath Building 57A (Meredith/Boli and Associates,

1994).

Mt. Potter’s investigation at Building 57A ted st '
- 2 OHEr'S Ivestgation at Dullcing 5143 ENated by oto B65-56-57. Looking southwest at

only litmted environmental data tor metals and solvents Buildings 55, 56, and 57 from left to right
., in soil. These data may not indicate the maximum (Circa Early ,190’05) '
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concentrations or extent of solvent or metals contamination at the 50 Series Complex.

A site investigation was performed at the 50 Series Complex between 7 September 1999 and

28 September 1999 (FA/BC, 2004b). Chemicals of Interest (COIs) werte identified to historical
DoD use at the complex. However, post-Arsenal use has also occurred in these buildings and
evidence exists that some original structures (Parkerizing vat in Building 57A) had post-Atmy
beneficial uses.

In general, solvents and fuel-related hydrocarbons were identified in several of the areas investigated
at the 50 Series Complex. Detections of metals are expected in soil because these constituents
generally occur naturally, but there were areas that indicated concentrations of various metals above
typical ambient values. The predominant COls in soil, soil gas and groundwater were chlorinated
solvents. Fuel-related compounds and metals were also found in soil and groundwater. Some of the
COls detected were widespread and from multiple sources, while others may have been the result of
an isolated source. The Expanded SI focused on further delineation of solvents and fuels in
groundwater in the area of the 50 Series Complex.

MtBE, a fuel oxygenate used since the early 1970s (i.e., after Arsenal closure), was detected in three
groundwater samples at concentrations of 0.59 micrograms per liter (ug/L), 0.52 pg/L, and 17 ug/L
during the 1999 investigation. These detections of MtBE indicate a post-Army gasoline release.
M(BE was found in groundwater at Building 57A and southeast of Building 56A.

152 Area

T
L4ilca 1

FA/BC conducted site investigations for the Fuel Only Facilities in June 1999 and June 2000
(FA/BC, 2000 and 2002b). Area I fuel facilities included Building 15, Building 25, Building 26,
Building 27, Buiiding 28, Building 45, Building 46(B), Building 53, Building 54, Building 73, Building
« 103, Building 118(A), Building 152, Building 154, and Building 178. Due to budget constraints, only
the mostly likely sites with fuel storage tanks were investigated in 2000. Up to 20 fuel storage tanks
were suspected at these locations. The FA/BC investigation focused on confirming the existence of
the tanks and associated piping, and verifying whether past DoD actvities caused environmental
impacts to soil or groundwater by petroleum hydrocatbons and/ot lead. Both sutface geophysical
methods and test pits were used to identify the location of suspected USTs and associated piping.

Six of the 20 suspected fuel storage tanks were located during this investigation (one 1,000-gallon
UST at Building 53, one 15,000-gallon UST at Building 103, one 7,000-gallon and 10,000-gallon
UST at Building 154, one 250-gallon UST at Building 26 and one 250-gallon UST at Building 28).
In March 2002, the six confirmed USTs were removed (Geofon, 2003). Two fuel storage tanks at
Building 27 and Building 45 could not be confirmed due to lack of access by landowner. The
remaining 12 suspected fuel storage tanks were never installed or had been removed.

Building 53, Building 103, Building 154, and Building 118(A) had reported total petroleum
hydrocarbon (TPH), PAHs, and/ot lead levels above soil or groundwater ESLs (RWQCB, 2005).
These findings are discussed below in further detail by building. Information on the remaining fuel
facility buildings at the former Arsenal can be found in more detail in the following reports:

Brown and Caldwell September 2005

P:AUS Army Corps\Benicia Arsenal\Reports\Expanded SK\Final\Final Report.doc

5 ——




Final Expande

Site Inqnnrtinn Fh:nnrf

d
Former Bemma Arsenal
Page 19

o Technical Memorandum for Area I Fuel Facilities (FA/BC, 2000);
o Technical Memorandum farArm I — Fuel Storage Facilities at Buz/dmgs 15,25, 26, 27, 28, 45, 46(B), 54,
118(A), 152 and 178 for the Benicia Arsenal (FA/BC, 2002b); and

*  Revised Final! Underground Storage Tank Removal Report (Geofon, 2003).

Graphical results from these mvestigations can be found in their respective repotts; a brief summary
is included below. These results are also combined with results from the Expanded SI on figures
included in Section 6 by group of compounds (i.e. fuels, solvents) with a comprehensive discussion
in order to give a complete picture of the impacts to the environment.

Building 53. In 2002 during the Geofon imnvestigation, two soil samples were collected from the
northern and southern sidewalls (at the soil/water interface) of the UST excavation at Building 53.
The northern soil sample reported diesel fuel range organics, gasoline range organics, toluene,
ethylbenzene, xylenes and lead above ESLs. The southern sample reported diesel fuel and motor oil
range organics and lead above ESLs at 5 feet bgs.

The UST at Building 53 was located within a hollowed-out sandstone cavity and groundwater at this
location 1s shallow (approximately 4 to 5 feet bgs). The vertical extent of impacted soil could not be
delineated because of the presence of shallow groundwater.

Dichloroethene (DCE) isomers were detected in groundwater samples collected at this location.
The presence of DCE is likely due to degradation of TCE that had been released in the past.

Geofon recommended further investigation at Building 53 based on the detection of hydrocarbons
and lead above ESLs in groundwater and/or soil samples. Investigation of shallow surface soils was
also recommended to determine the vertical and lateral extent of impacted soil (Geofon, 2003).

Building 103. Diesel fuel and motor oil range otganics were detected above ESLs in a soil sample
collected along the southern sidewall of the UST excavation near the soil/water interface (10 feet
bgs). Fuels and lead in three other samples collected from the northern and eastetn excavation

elr]n“ra"c were Incc fknn ELT ¢ A Mnnﬂr]ﬂn}fnr camnle rallactad frnm the sveavatian alen uann- ad
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gasoline range organics, toluene and xylenes above ESLs. Diesel fuel range organics were not
evaluated in the water sample.

Geofon recommended further investigation at Building 103 based on the detection of hydrocarbons
and lead above ESLs in groundwater and/or soil samples. Investigation of shallow surface soils was
also recommended to determine the vertical and lateral extent of impacted soil (Geofon, 2003).

Building 154. Fuels and lead were not identified above ESLs in soil samples collected from the
UST excavation at Building 154. However, groundwater was impacted with gasoline range organics
and lead above the ESLs. Isomers of DCE were detected in groundwater samples, likely the result
TCE degradation.

Geofon recommended further investigation at Building 154 based on the detection of hydrocarbons
and lead above ESLs detected in groundwater (Geofon, 2003).

Building 118(A). The FA/BC investigation included a geophysical survey and the excavation of
five test pits. Soil and groundwater samples were collected from the test pits. Gasoline and motor
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oil range orgamcs did not exceed the ESLs for soil. However diesel fuel UIg’d.Ilth exceeded ESLs for
soil and groundwater and motor oil range organics in groundwater. Recommendations were made to
collect additional samples in the area of trench (test pit) TR005 at former Building 118(A) to
determine the extent of petroleum hydtocarbons and VOCs in soil and groundwater (FA/BC,
2002b).

1.5.3 Fillsite 1

FA/BC conducted an environmental site inspection at Fillsite 1, Fillsite 2, Quarry 1 and Quarty 3
between November 2000 and October 2002 (FA/BC, 2004c). These suspected fillsites and quarries
wete identified from historical information as possible repositories for industrial wastes from the
shop area and other facilities at the former Arsenal. Among the two fillsites and two quarties

g investigated, only Fillsite 1 is located in an area coveted by the Expanded SI. Therefore, only the
| results from the previous investigation at Fillsite 1 are summarized below.

Fillsite 1 is noted on the 1918 map included in “Benicia, Portrait of an Early California Town,”
(Jacobs, 1999). Identified on the 1918 map is a “dump” located slightly southeast of the former
industrial shop buildings, at what appears to be the beginning of a swale leading northwest from the
swamp area to Area I. The matsh area below the swale has since been filled. Building 71 was
constructed over the filled marsh in 1920 and ovetlies the “dump”. Compressible clays caused this
building and others built on the former marsh to settle unevenly. The Army made several attempts
to enhance the structural foundation of this building, including replacing wooden piling supports

DY PPy Y
with concrete piling supports and buttresses. Building 71 was demolished in the 1980s by the

current landowner. The site is now paved and used for temporary storage of new Vehlcles

The types of materials managed at Fillsite 1 are unknown. At the time of the “dump” prior to 1920,
this area used a vanery of fuels, acids, and oils when the former Arsenal was OperauOﬁ:u Thus,
Fillsite 1 may have been a location for dumping of these wastes. It should be noted that such

unregulated dumping of waste materials was a common practice priot to the 1970s.

FA/BC conducted a geophysical evaluation of the Fillsite 1 area and then collected soil and
groundwater samples. These samples were analyzed for constituents related to materials that may
have been commonly used at the 50 Series Complex and discarded at this location.

Geophysical techniques identified metallic and non-metallic anomalies at Fillsite 1, in locations
where debtis within the artificial fill was found by trenching. The stratigraphy of Fﬂlslte 1 was
found to consist of artificial fill up to 8 feet thick with underlying Bay Mud. Fill material mcluded

,,,,,,,,, PIC TP R I <y atre
uriconsolidated s udy silt thh giav el and occ vvood bﬂck and a discontinuous bur a asphalt

layer beneath the western third of the site.
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No refuse was encountered in any trenches at Fillsite 1 although motor oil, diesel fuel and lead were
detected in soil samples All of these contaminants decreased in concentration with aeptn
Groundwater at Fillsite 1 was found to contain degraded solvents, diesel fuel and motor oil.

The source of the solvents in Fillsite 1 groundwater is not clearly understood, but is likely associated
with a nearby source area (i.e., the 50 Series Complex or another unknown upgradient area).
Widespread use of solvents in manufacturing began during World War II after the area was filled in
and Building 71 was placed on top of the suspected “dump.”
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Fuels were used throughout the former Arsenal and could have been discarded at Fillsite 1.

However, it is more hkely that the hydrocarbons reported in soil and groundwater at this location
result from decomposition of the buried asphalt layer. Additionally, low levels of MtBE were
detected in groundwater samples from Fillsite 1. The discovery of M(BE in groundwater at this
location demonstrates that fuels were released after the Arsenal closed.

Based on the findings of FA/BC (2004c), soil and/or groundwater at Fillsite 1 appear to have been
impacted to some extent by DoD activities. FA/BC recommended additional groundwater testing
to assess the vertical and lateral extent of the solvents detected in groundwater at the Fillsite 1 area
and identify the source area for these constituents.

Warehouse W12, located at 4186 Park Road, was built and used by the Army from 1952 through
Arsenal closure in 1964. The warehouse covers 241,900 square feet and was used by the Army for
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activities at this site.

In September and November 2000, a subsurface investigation was conducted for RREEF America,
LLC. (RREEF) to identify environmental concerns at the site prior to the ptopetty sale to RREEF
from Spieker Properties (Spicker). TCE was detected at a concentration of 12,000 pg/Lin a
groundwater sample (Kleinfelder, 2001a).

In June 2001, Spieker conducted a subsurface investigation to assess potential source areas for TCE
and halogenated volatile organic compound (HVOCs) and to assess the horizontal extent of the
chemicals outside the building. Soil samples were analyzed for VOCs and gasoline and diesel fuel

range organics. All three types of chemicals were detected in at least one of the samples. No MtBE

Hai=ee. S0 IR 1Y AL LA EY WOLL LU IRAD A2 AL ARl VAL L LIS oallifhue

was reported in any of the samples (Kleinfelder, 2001b). Groundwater impacted by TCE and 1ts
breakdown products exists at the site and appears to be migrating to the south from the site
(K.lci.nfelder 2001b) Groundwater irnpacted by 1,1-dichlroethane (1,1-IDCA) appears to be limited
to the area beneath the 4186 Park Road facility. Groundwater impacted by gasoline and diesel fuel
organics exists at the site, generally where TCE is found (Kleinfelder, 2001b). Evidence exists that
natural attenuation of TCE is occurring at the site. The source(s) of the groundwater contamination
appeared to be associated with the 4186 Park Road facility or the adjacent bay (656 Stone Road)

(Kleinfelder, 2001b). Later reports narrow down the source area as 4186 Park Road (bay 6).

The RWQCB requested additional information from existing and prior tenants of W12 about past
or cutrent operations, time period of operation, list of chemicals stored, estimates of amounts,
location of chenuca.l locations of past spﬂls etc. Sonoco Products reported to RWQCB in
November 2001 that as a producer of composite cans for food and drinks, it did not have any USTs.
All chemicals were stored in 55-gallon or 300 to 500-gallon totes. Chemicals used included watez-
based adhesives, solvent- and wates-based sealants, and lubricants. When US Can occupied 4186
Park Road and 635 Indiana Street between 1989 and 1996, it assembled one-gallon cans using pre-
coated tinplate sheets. Chemicals used/stored included solvents and oils. In 1974, E-T Industries
(E-T), manufacturers of Aluminum wheels who occupied by W11 and W12, was suspected of
violating a sewer ordinance by dumping oil, grease, and chrome sludge deposits. Also, a degreaser
was in use by E-T in W12 as of June 1979. A review of public records and regulatory documents
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revealed that E-T occupied W11 and W12 between 1970/71 and 1983 and operated a TCE {and
later, 1,1,1 trichloroethane {1,1,1-TCA] degreaser, a sump, and a TCE filtering and recycling system.
Interviews with several former E-T employees confirmed the historical use and location of an
approximate 300-gallon conveyorized TCE degreaser. One interviewee teported a substantial TCE
spill of up to 300 gallons, and several other intetviewees reported numerous and long-term poot
historical waste management practices. An Order was issued by the RWQCB for the environmental

clean-up at 4186 Park Road. (FA/BC, 2004a)

In 2001, five monitoring wells were installed and currently the RWQCB is reviewing an Additional
Investigation and Remediation Report performed during 2003 and 2004. The goals of this
investigation were to:

1) Evaluate a groundwater mound in the vicinity of MW-1 (north of 1-680 inside the warehouse at
4186 Park Road); ’

2) Complete a passive soil gas sutvey within the Benicia Industrial Park south of 1-680;

3) Complete the vertical and lateral delineation of VOCs in groundwater in the unconsolidated
sediments and weathered bedrock; :

4) Conduct a remediation pilot study to evaluate potential remedial alternatives for the site and
begin removing VOC mass from soil and groundwater; and

5) Evaluate shallow soil gas conditions to characterize potential long-term risks to site workers
associated with VOCs in groundwater. '

The passive soil gas survey was conducted in the area of the Benicia Industrial Park, south of I-680.

The passive soil gas sorbers were placed approximately three feet bgs, in the clay/silty clay. TCE
was detected in only one sample collected at a concentration of 0.06 ug (Kleinfelder 2004).
Benzene, toluene, ethelbenzene, and xylene (BTEX) compounds were detected in the majority of
the samples collected and was attributed to activities within the Benicia Industrial Park,

Included in this investigation was upgradient and cross gradient well installation and borings. The
borings/well south of 1-680 did not delineate the TCE impacts and an additional investigation was
recommended to characterize the VOC plume in this direction. A total of 13 groundwater
monitoring wells are associated with this site. '

This site is approximately 1 £
CL1 is patt of the Benicia Industrial Park.
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SECTION 2
INVESTIGATIVE APPROACH

Conceptual site models (CSM) are used as a planning tool to design and guide investigations usually

mMcornoratinge site- enemﬁ(‘ geologic, ﬂnr] hvdrogeolootc information to deg_f__lfv contaminants of
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interest, sources of pollution, and pathways of migration. A CSM is a representation of an
environmenta] system. It is meant to be dynamic such that new information may change the CSM.”
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Complex Site Investigation Report, Prelimina Corzf@tual Hydrogeologic Mode! PCHM), Preliminary
Assessment, and the Area I Fillsite 1, Fillsite 2, Quarry 3 and Area M Quaryy 1 Site Inspection Report (Jacobs
1999, FA/BC 2004b, FA/BC 2003b, FA/BC, 2004a, FA/BC 2004c). The CSM is a critical
component in understanding what is occurring in the subsurface and was developed after reviewing
the Arsenal’s 115-year military history and 35 years of post closure non-military activides.
Incorporating the geologic and hydrogeologic ﬂndmgs from past investigations also helped to
develop the CSM.

e

This section of the report will include a general discussion of the regional geology and hydrogeology
of the area and the CSM developed for this 1 mvesuganon Spec1ﬁc site geology and hydrogeology
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21 Regional Geology
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The former Arsenal is located in ¢ e southemn pm of the Northem Coast I\ange of California where
the geologic history has been complicated by stresses associated with the San Andreas strke- -slip
fault system. The strangraphic names used in this report are from the most recent geologic
publication for the area (Graymer et. al,, 1999) (Figure 2-1).

Throughout the San Francisco Bay Area, the Mesozoic Franciscan Assemblage probably forms the
structural basement in the eastern portion of the Coast Range (Bailey et al,, 1964). The Franciscan
Assemblage 1s a complex mixture of rock types. The most abundant rock types are sandstone and
shale (or mudstone). Overlying the Franciscan Assemblage, is the Cretaceous Great Valley
Sequence which consists of steeply dipping siltstone, sandstone, shale, mudstone, and conglomerate.
In the industrial area, the Great Valley sequence is unconformably overlain by steep]v~dipping

4 o Polancama e LI Qo Aasnnna [ PPN o WA atdon e Dm0
siltstones and sandstones of the Paleocene Vine Hill Sandstone {TOLInCLIy the Martinez Formation in

Dibblee, 1980). The Cretaceous Great Valley Sequence and the Paleocene Vine Hill Sandstone are
considered to be bedrock for the purposes of this report.

The sediments above the bedrock consist of older alluvium, Holocene Bay Mud, younger alluvium,
and artificial fill material. The older Pleistocene alluvial and fluvial deposits are gravelly and clayey
sand or clayey gravel that fine upward into sandy or silty clay and cover the Great Valley Sequence in
the foothills (Highlands) of the Arsenal. These deposits are denser and less permeable than the
more recent Holocene alluvial deposits due to weathering and compaction (Graymer et. al., 1999).

In the Jower reaches of the Sulphur Springs Creek drainage and the southemn edge of the industrial
area (Lowlands), the older Pleistocene alluvial deposits are present on the bedrock surface, below the

Holocene Bay Mud when 1t is present. The Holocene alluvial deposits ovezrlie or are interbedded
with the Holocene Bay Mud in some areas.

23
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blue, clay ot sﬂty clay that was deposited in the marshlands, tldal mud flats, and the bay itself. The
mud contains lenses of well-sorted fine sand and silt, a few shelly layers (oysters) and peat
(Graymer et. al., 1999). In contrast, the alluvial clays are lean and usually silty or sandy.
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There are two prominent faults in the Benicia area the Sky Valley Fault and the Lake Herman Fault
(Graymer et. al.,, 1999). The Lake Herman Fault is a west-dipping thrust fault that trends north-
northwest from the Carquinez Strait up the drainage channel of Sulphur Springs creek and across
the foothills to the northwest beneath Lake Herman (Figure 2-1). The Sky Valley fault is an east-
dipping oblique reverse fault, it has both vertical and horizontal (strike-slip) offset. A section of this
fault cuts across the northeastern corner of the former Arsenal (Figure 2-1). Neither fault cuts

Onaternary strata
SgHMaChilaly Siala.

2.2  Regional Hydrogeology
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brief overview of the hydrogeology is presented here.
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California’s groundwater basins usually include one or a series of alluvial aquifers (coarse-grained
sand and gravel) with intermingled aquitards (fine-grained siit and clay). Bedrock material, such as
the Great Valley Sequence in the Benicia area, underlies the alluvial sediments, has relatively low
permeability, and forms the boundaries of the groundwater basins (DWR, 2003). The permeability
and extent of water-yielding deposits vary considerably within the basins (Planert and

Williams, 1995).

In the Highlands, most of the groundwater is found within the overburden and weathered bedrock,
which is found in the alluvial valleys. Some water supply wells are drilled into the bedrock and
appeat to intercept groundwater w1thm fractures. Based on the IT Panoche Facility, located
approximately 1 mile northeast of the former Arsenal, saturated thickness of the alluvial sediments is
about 60 feet within the center of the valleys and thins at the Va].ley edges (IT Corporauon 2001)
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0.045 to 0.0053 feet/feet) than the gradients in the Lowland areas (about 0.0016 feet/feet), which is

‘due to the steeper terrain in the Highlands (FA/BC, 2003b). The hydraulic conductivity of the

alluvial material present mainly in the Highlands varies from under 1 to just over 10 feet/day. The
hydraulic conductivity of the Bay Mud and clayey fill material in the Lowland area is generally less
than 1-foot per day (FA/BC, 2003b). In general, the shallow groundwater in the Lowland ateas is
brackish to saline (>1,000 mg/L total dissolved solids) and the groundwater in the Highland areas is

fresh. The freshwater-saltwater iterface a]nno the coast is nrnhnh]v somewhere near the hmmdﬁry

between the Highland atea and the Lowland area (FA/BC, 2003b) Groundwater flow on the
former Arsenal is generally similar to the surface water flow direction, from high elevations in the
topography to low elevations in the topography, or from the Highlands to the Lowlands.

2.3  Conceptual Site Model

The initial CSM was introduced in the 50 Series Complex Investigation Report for the industrial area
and can be used as a model for the Arsenal. Any variations to this model are desctibed below. It
has since evolved based on subsequent investigations, other pertinent repotts, and numerous field
surveys and visits.
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The industrial area is 2 network of buildings in close proximity of each other with various types of
possible COIs. As a result, it would be expected to have overlapping plumes of contaminates in
which there may be a difficulty in discerning each source area because over 40 years has past since
any DoD activities were present. Acids have neutralized, contaminates have naturally degraded and
vaporized. The focus is to track the degradation products and the non-mobile contaminates, like
metals. At a minimum, the extent will be determined but the source area may be more difficult to
identify. Figure 2-2 illustrates the updated CSM for the industrial area that was used to guide the
Expanded SI.

Outside of the industrial area, possible soutce areas are mote localized and are assumed to be easier
to identify.

2.3.1 Release Mechanisms

A variety of chemicals were used for the servicing of arms, maintenance of vehicles, assembly and
preservation of parts, and fueling of vehicles and boilers. Chemicals may have leaked, spilled,
discharged, or been dumped to the sutrounding soil and groundwater, see Figure 2-2. From fueling
* operations, USTs may have leaked or overfilled causing fuel to penetrate surrounding soil and
groundwater. Degreasing, paint stripping, and tar removal chemicals were stored in tanks in the 50
Series Complex and surrounding buildings and usually emptied every two to three weeks (Jacobs,
1999). Metal shavings, such as lead and copper, wete also by-products in the Arsenal’s machining
operations and were possibly dumped into the nearby fillsites (FA/BC, 2004b and FA/BC, 2004c).

Used liquid materials may have been discharged into the storm/sewer system, a common practice
ptior to the 1970s.

2.3.2  Pathways and Mobility

Migration pathways for contamination include migration of chemicals in liquid, gaseous, or vapor
form from soil to groundwater. After contaminants infiltrate soil, they may migrate further
downward into groundwater or be transported laterally as vapor. Once in groundwater, dissolved
contaminants migrate primarily in the direction of groundwater flow by advection unless a more
permeable path is intercepted (i.e., storm water drain system). In the industrial area, the storm
water drain system, specifically in the Lowlands, where catch basins are up to 8 feet deep and
groundwater is as shallow as 3 feet deep, may intercept shallow groundwater.

Migration pathways expected at the Arsenal based on DoD activities (e.g., setvicing, maintenance,
assembly and preservation of parts, and fueling of vehicles) occutred in areas where asphalt
pavement ot concrete covered exposed soil. Pavement eliminates the possibility of widespread
contamination to soil, unless the source of the contamination pathway was beneath the pavement,
like, a leak from 2 UST. Additionally, in the Lowlands, where groundwater is close to the surface
(less than 10 feet bgs) and where most of these activities occurred, a subsurface release, for example
from a hole in a UST, may impact groundwater immediately as shown on Figure 2-2. Residual
contaminants in groundwater may impact soil secondarily when contaminated groundwater adsorbs
onto soil particles when groundwater naturally rises and falls. Therefore, any impacted soil found is
expected to be the result of a release directly to the surface soil, for example, spills ot disposal in

unpaved ateas as shown on Figure 2-2.
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“such that the dissolved petroleam and VOCs in shallow groundwater intercept a more permeable
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and fluvial deposits are shown overlying and inter-fingering the Bay Mud or lying directly on
sandstone bedrock. The alluvial and fluvial deposits may be relatively permeable or nonpermeable
depending on the ratio of gravel, silt, sand and clay. The Bay Mud and sandstone bedrock units are
relatively nonpermeable.

ontaminant mobility. In the CSM. Figure 2-2. Pleistocene-ace alluvial
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Air. COlIs may be transported in the air via dust or volatilization. Examples of aitborne transport
of chemicals in dust include metals from discharged bullets in the former firing range or burnt
wastes discarded or scattered. Nonvolatile chemicals may be transported by air when wind suspends
dust in the air and distributes the chemicals throughout the area. The fine particles of dust could
contain COls, such as lead from ammunition.

Solvents (e.g., TCE and cis-1,2-DCE) may be present in surface soil from spills from the vats or
dipping tanks. Volatile chemicals may be released to the air via evaporation when solvents are
dumped mto the fillsites. Another possible pathway for volatiles to contaminate air is by
volatization from contaminated soil. Volatile chemicals in soil and dissolved in groundwater may
migrate vertically upward and eventually reach the surface and enter the atmosphere.

Surface Water. Released chemicals may be transported by surface water either by dissolving or
physically mixing with the fine sediment in surface water. Petroleum hydrocarbons could have
dissolved and floated along surface water eventually deposited in the low-lying areas (Figure 2-2).

Soil. Potential mobility of a contaminate in soil is by volatilization or percolation/infiltration.
Discatded volatile chemicals may volatilize in the silt, sand and poorly graded gravel creating soil
vapor. Spilled waste solvents or spent fuels may percolate or infiltrate into the subsurface soil or
into groundwater Infiltration of surface water through surface soil may also carry contam.inants
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conditions are inadequate {e.g. oxidizing or reducing environments and solubility). An example of
this condition 1s common with metals.

233 Arsenal Contaminant Migration in the I owlands
Four hypotheses were developed about how contaminants may be migrating once reaching the
shallow groundwater in the Lowlands since a majority of the Expanded SI sites are located in these

areas (37 of 53 sites) and more specifically in the industrial area (30 of 37 sites) where previous
investigations have indicated the highest contaminant concentrations in soil and groundwater.

In the first hypothesis, low-density contaminants such as dissolved petroleum migrate along the top
of the water table (Figure 2-2). In the second hypothesis, shown in Figure 2-2, dissolved VOCs
could mugrate preferentially in lenses of permeable alluvium that interfinger within the Bay Mud.
The continuity of these lenses would likely dictate the extent of contaminates since the surrounding
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contaminants could migrate along the top of sandstone in weathered sandstone or ovetlying
alluvium (Figure 2-2). The fourth hypothesis is an extension of the first and second hypotheses,

path, like the storm water drain system and then are carried away from the source area.
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Once released into the environment, several mechanisms can transport the chemicals. Advection
and convection, the processes that transport chemicals in flowing water, could transport the fuels,
metals, and solvents teleased throughout the former marshland and other downgradient areas of the
Arsenal. Another process affecting the distribution of contaminants within the environment is
dispersion; as the contaminants are transported, the contaminant may become dispersed. Molecular
diffusion or mechanical dispersion can occur as molecules of the contaminant adhere to particles or
spread throughout media. Groundwater is not present in the foothills such as at Buildings 42 and 51
or former Buildings TO131, 171, 172, T222 and TO73 or the Firing Range; therefore, groundwater

is not a considered pathway at these locations.

The CSM is an important and dynamic tool that aided the sampling strategy and helped to achieve
the project objectives duting this investigation. Establishing potential contaminants, media that may
be contaminated, and pathways of migration were necessary to determine sampling locations and
sample depths.  The CSM guided the investigation by establishing the source aress, types of
contamination and probable plume paths. For example, cone penetrometer technology (CPT) logs
were used to determine if there were lenses of permeable alluvium that interfinger within the Bay
Mud and groundwater samples wete collected at multiple depths based on the hypotheses described
above. -

Brown and Caldwell : September 2005
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SECTION 3

FIELD METHODS AND SAMPLING RATIONALE

This section describes the field methods used, the rationale for sclccting the number and location of
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31 Field Methods

A geophysical survey was conducted as an initial step to clear boting locations of utilities and any
underground obstruction. After the geophysical clearance, drilling and sampling activities began.
The field techniques are described in detail in the FSIP (BC, 2004a). A total of 14 soil samples, 16
soil gas samples, 117 Hydropunch® groundwater samples, 15 storm water catch basin samples, and
14 groundwater well samples were collected during this investigation.

3,11 Géophysical Survey

Ground penetrating radar and electromagnetic line locating methods were used to clear boring
locations for subsurface obstructions and utilities. NORCAL Geophysical Consultants,
Incorporated (NORCAL) of Petaluma, California performed the geophysical investigations on April

22 through 28, 2004.

3.1.2  Soil Samples

A total of 14 soil samples (5 composite samples and 9 discrete soil samples) wete collected during
this investigation (excluding quality assurance/quality control (QA/QC) samples). Soil samples
were collected at limited locations where releases of non-mobile contaminants may have occurred or
further delineation of previously detected contaminates is needed. PAHs and metals, relatively
immobile chemicals, are suspected at various locations such as the firing range and Buildings 51 and
58(A). Therefore, soil samples were collected at these locations. Previously, investigations were
performed at former UST locations, Buildings 53 and 103, where tegulatory agencies had requested

further delineation. Soil samples were also collected at these locations.

Hand augered soil borings, surface soils, and composite soil samples were collected during field
activities and are described below.

Hand Auger Soil Borings. Soil borings were hand augered at three locations, Building 51, the
Firing Range, and Spur E.

The putpose of the hand augerea soil Dorlngs was to collect soil samples for chemical analyses in .
ateas of limited vehicle access, where a CPT rig could not be used. The botings were augered to the
desired sampling depth and then withdrawn. To collect the soil sample, a manual slide impact
sampler with a sample sleeve was pounded into the soil to a depth of 6 inches (the length of the
sample sleeve). If additional soil samples were needed, the boring was advanced to the next interval
and the drive sampling process was repeated.

31
Brown and Caldwell September 2005
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3,1.3 _Surface Soil

For areas where surface release was suspected, soil samples were collected at various depths
depending upon surface conditions (e.g. asphalt paved versus non-asphalt paved surfaces). Soil
samples collected at B58(A)SB001, B65ASB001, B118AHP001, and B120HP002 were collected at
asphalt-paved surfaces; therefore, the soil samples were collected 2 and 5 feet below subgrade
materials (e.g. aggregate, base rock) to minimize the possible impact from leaching of the asphalt
into the underlying soil. At non-asphalt paved surfaces, BO51HP001 and B1035B001, soil samples
were collected at 0.5 foot and 5 feet below subgrade materials.

3.1.4 Composite Soil Samples.

Composite soil samples were collected at SPUR E and the Firing Range.

Two composite surface soil samples (less than 0.5 foot bgs) were collected near Spur E. One

composite sample was ) -y
collected approximately 60 9 atro ad :

feet in the upwind direction
of the former Spur E and
one composite sample was
collected approximately 100
feet in the downwind

direction (photo, to the right)
of the former Spur E. These
sutface soil samples were
collected from native soil or
just below any aggregate ot
paving materials. Fach sample was composed of five soil samples composited into one soil sample.
The downwind soil sample (SPURECS002) was used to determine if there was an impact to surface
soil from particulates produced during burning which were blown downwind of the former butn
cage. The upwind sample (SPURECS001), collected in the same manner as the downwind sample,

was used to determine the ambient concentrations of the area.

1951 photo of ammunition
burning in burn cage.

hree comp samples were collected at the Firing Range. The samples were collected from
the berm. A composite of five soil samples was collected every 50 cubic yards along the berm (50
cubic yards is the industry standard for obtaining representative soil composition). The berm
comprised approximately 150 yards; therefore, three five-point composite soil samples were

collected. Bullet and bullet fragments were removed from the sample using a No. 10 steve (0.0787-
inch opening). -
Brown and Caldwell September 2005
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3.1.6  Groundwater Monitoring Wells
Up to 13 monitoring wells (piezometers) were planned during the Expanded SI. The purpose of

these wells was to obtain water-level elevations and groundwater samples. After completion of the

fieldwork, the project team believed these wells were not necessary at th15 time.

Fourteen groundwater samples were collected from ex.isting piezometers PZ-1,PZ-2, PZ-3, PZ-5,
PZ-6,PZ-12, PZ-20, Valero Well #117, BO57TAHP003, B057AHP005, and BO57AHP00G.
Piezometers PZ-2, PZ-5 and BO57AHP005 were sarnpled twice. These piezometers were purged of
three casing volumes before samples were collected. Field instruments were calibrated prior to daily
sampling activities according to manufacturer’s guidelines. Instrument measurements were recorded
in the field notebooks. Samples were collected using disposable bailers and placed into containers
supplied by the analytical laboratory.

3.1.7 Soil Gas Sampling

A total of 16 soil gas samples were collected during this investigation (excluding QA /QC samples).
The putpose of the soil gas samples was to evaluate areas near current bui]dings where VOCs have
potential to impact indoor air quality. Soil gas samples collected dusing this project were collected
from the CPT borings if either no groundwater was encountered and the sampling location was near
an existing building, or groundwater was encountered, key indicator chemicals were present at

detectable concentrations, and the location was near an existing building.

In addition, a soil gas sample was collected adjacent to Building TO131 since sandstone is close to
the surface (less than 7 feet bgs), it was assumed that no groundwater would be encountered; this
was confirmed during field work. Soil gas samples were also collected at Building 31, 42, 51 90, 93,
156, 171,172, T222, and TO73 and at boring SWAMPAHPO01 due to shallow bedrock and no

groundwater.
3.1.8 Storm Drain Catch Basin Sampling

Three existing piezometers (PZ-2, PZ-5 and BO57AHP005) and 15 storm water catch basins were
sampled in September 2004 and October 2004. These water samples were collected to determine if
the storm water drain system in the industrial area is intf:ﬁ:cpung shallow contaminated
groundwater. In order to determine if groundwater was entering in the catch basin, the nearest
catch basin downgradient from a piezometer screened across shallow groundwater was sampled.
Other catch basins were also sampled upstream, within and downstream of the industrial area to
determine the lateral extent of the contaminated water within the system.

3.2  Sample Locations and Analytical Parameters

The boring locations and chemical parameters were selected based on site-specific historical records
and information obtained duting previous investigations. The Expanded SI site, boring/piezometer
ID, matrix sampled and depth, and analyses performed are shown on Table 3-1. Red text indicates

j b S |

step locations sampled or additional samples/analyses collected per the decision criteria. Purple

mdjcates the additional analysis performed to further define the discrete peaks on fuel
chromatographs. Storm drain catch basins and selected piezometers sampled in September and
October 2004 are listed on Table 3-2.

Brown and Caldwell September 2005
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Table 3-1. Sample IDs. Matrix. and Analysis

510 “TPHG/VOCs (8260B), TPHD/MO
(8015B), Metals
BOO4HPOO1 GW 26.74
23.07 TPHG/VOCs (82608), TPHD/MO
(8015B)
510 TPHG/VOCs (82608B), TPHD/MO
80158}, Metal
BOO4HP0O02 GW 72.51 (80158), Metals
£8.72 TPHG/VOCS (8260B), TPHD/MO
(8015R)
4
>10 HG/VOCs (8260B), TPHD/MO
BOO4HP003 GW 74.64 ™ s (82608),
{(80158)
68-72
510 TPHG/VOCs (82608), TPHD/MO
8015B), lead, PAHs (8310
B154HP001 GW 33.96 ( ) (6310)
30.34 TPHG/VOCs (82608), TPHD/MO
- Jand oot
ol1o0o)
‘ TPHG/NOCs (8260B), TPHD/MO
B031HPOO1 GW 5-10 15.91 (80158), Metals
31 B031HP0O02 SG 3.4 TPHG/VOCs (8260B)
ol 771 TPHG/VOCs (8260B), TPHD/MO
. BO31HPOO3 GW 5-10 B0y o0 Norale
" B042HP001 SG 3-4 5.09 TPHG/NVOCs (8260B)
B0O42HP002 SG 1-2 1.48 TPHG/VOCs (8260B)
SG 3-4 TPHG/VOCs (8260B)
50 BOS0HPO0T oW 15 45.44 TPHGNVOCs (82608), TPHD/MO
(8015B), Lead (6010B)
B051HPCO1 0.5-1 NA (hand | TPHD/MO (8015B), TPHG/VOCs
51 Hand A S augered - TD {B260B), PAHs (8310), SVOCs
(Hand Auger) 1.6-2 2 feet) (8270C), Metals
NA (used [ .
O A TSEE TPHD/MO (8015B), lead
BO53SB0O03 S 4.5-5 geoprobe - 5.5
53 toet T0) (6010B), PAHs (8310)
] TPHG/VOCs (8260B), TPHD/MO
BO53HP0O1 GW 7-9 24.44 (80158), Lead (60108)
See B120HP003
: 5-10 21.49
55 at Site 120 awW TPHD/MO (8015B), TPHG/VOCs
B0O57AHP003 11-185 NA (82608)
{(piezometer) e
BO57AHP003 ] TPHD/MO (80158), TPHG/VOCs
56 (piezometer) GW 1185 |- NA (8260B)
56A BOS6AHP0OO1 GW 5-10 46.10 TPHD/MO (8015B), TPHG/VOCs
. {22anRkY
B057AHP005 \SeIVE)
. (piezometer) 3185 NA
Brown and Caldwell September 2005
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" BOS7A

Lt e e

HP006

(piezometer) NA
See B161HP002 TPHD/MO (8015B), TPHG/VOCs
at Site 161 aw 19-23 23.46 (82608)
See BO31HP002
5 1Site 31 SG 3-4 7.71 TPHGVOCs (8260B)
BO57AHP006 TPHD/MO (8015B), TPHG/VOCs
(piezometer) GW 3-135 - NA (8260B)
NA (hand | TPHD/MO (8015B), TPHG/VOCs
BOS8ASBOMM S 2.5-3 augered - TD (8260B), |ead (60108), PAHs
5 feet) (8310)
BO56AHPOO1 5-10 46.1
58(A) 6.10
BOS7AHPO0S 3-18.5 NA TPHD/MO (80158), TPHG/VOCs
(piezometer) Gaw . (8260B)
BO57AHP006
(piezometer) 3135 NA
2545 TPHD/MO (8015B), TPHG/VOCs
B0O59HPOO1 ’ 12.96 (8260B)
59 GW 5-10 PAHs (8310)
TPHD/MO (8015B), TPHG/VOCs
BO53HPOO1 7-9 24.44 (B260B), Load (6010B)
50(A) BO59(A)HPOO1 GW 5-10 42.81 TPHD/MO (80158), TPHG/OCs
(8260B)
NA (hand | TPHD/MO (8015B), TPHG/VOCs
B065ASB001 S 2-25 augered - TD (8260B), Lead (6010B), PAHs
65(A) 5 feet) (8310)
BO57AHP00S TPHD/MO {8015B), TPHG/VOCs
(piezometer) GW 3135 NA (8260B)
SG 3-4 TPHG/VOCs (8260B)
90 BOSOHPOO1 W 13.12 TPHD/MO (8015B), TPHG/VOCs
@ 813 (8260B)
TPHD/MO (8015B), TPHG/VOCs
91 B0O91HPOO1 GW 5-10 31.99 (8260B), Metals
1A BOS1AHPO01 aw 5.10 sae2 | TPHD/MO (80158), TPHGNVOCs
: (8260B), Metals
93 BO93HPOO1 SG 2535 4.96 TPHG/VOCs (8260B)
101 B101HPOO! Gw 5-10 22.47 TPHD/MO (8015B), Metals
B101HPOO02 20.83
Brown and Caldwell September 2005
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TPHD/MO (8015B), TPHG/VOCs
103 B103SB00C1 S 5-6 16.90 (8260B)
8G 3-4 TPHG/VOCs (8260B)
L B111HPCO1 aw 514 17.55 TPHGAOCs (8260B), TPHD/MO
(8015B)
5-10 TPHD/MO (8015B}), TPHG/VOCs
8260B), Metal
BO04HP002 Gw 72.51 (6260B), Metals
68-72 TPHD/MO (80158), TPHG/VOCs
118(A) (82608B)
B118AHPOO1 S 4.5-5 7.05 TPHD/MO (8015B)
B118AHDNND oW £.10 57 ER TPHG/VOCs (82608), TPHD/MO
hf I PWICE I AW NATY W W =¥ WIS (80158)
B120HP001 GW 2.5 04.44 TPHGNOCs (8260B), TPHD/MO
‘ (8015B)
cadmium, chromium, copper and
nickel (60108)
S 3-3.5 {Note: cyanide was requested
but was inadvertently not
analyzed at the lab)
__ B120HP002 42.81
TPHG/VOCs (82608), TPHD/MO
510 (8G15B), cadmium, chromium,
GW copper and nickel (6010B)
120 34-42 TPHG/VOCs (8260B), TPHD/MO
i {8015B)
i TPHD/MO {8015B), TPHG/VOCs
B120HP0O03 GW 5-10 21.49 (8260B)
SG 3-4 TPHG/VOCs (8260B)
B120HP004 aW 510 54.46 TPHD/MO (8015B), TPHG/VOCs
(8260B)
No sample collected — no
B120HP0O05 groundwater due to 11.48 -
shallow sandstone
TPHD/MO (8015B), TPHG/VOCs
5-10 {8260B), Lead (6010B), PAHs
B154HP001 GW 33.96 (8310) '
20.34 TPHD/MO (8015B), TPHG/VQCs
(8260B) :
154 5-10 TPHD/MO (8015B), TPHG/VOCs
B154HP002 aGW 5216 (8260B), Lead (6010B)
4950 TPHD/MO (8015B), TPHG/VOCs
(8260B)
i TPHD/MO (8015B), TPHGANQCs
B154SB001 8 4.5-5 5.5 (8260B)
B156HPOO1 7.71
156 : SG 3-4 TPH
. B156HPOO2 16.24 GIVOCs (82608)
Brown and Caldwell September 2005
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013 TPHD/MO (8015B), TPHGAVOCs

B161HPOO1 GW 56.27 (B260B), Metals
49-56 TPHD/MO (8015B), TPHG/VOCs
ses (8260B)
o TPHD/MO (8015B), TPHG/VOCs
510 (82608)
B161HP002 GW 23.46
19-03 TPHD/MO (8015B), TPHG/NOCs
(8260B), Metals
8G 3-4 TPHG/VOCs (8260B)
5-10 TPHD/MO (8015B), TPHG/VOCs
B165HP001 aW 44.62 {8260B), Metals
TPHD/MO (8015B), TPHG/VOCs
36-43 (8260B)
! TPHD/MO (8015B), TPHG/VOCs
B165HP002 GwW 5-14 29.69 (8260B), Metals
No sampie coliected — no
165 B165HP003 groundwater due to 6.73 ‘ -
shallow sandstone
5-10
B165HP004 GW —— 92.68
53-62
2-5 TPHD/MO (8015B), TPHG/VOCs
B165HPQ05 GW 57.74 '
49-58 (82608B)
PZ-2 (piezometer) GW €-15 NA
. | PZ-3 (piezometer) GW 54-64 NA
B165AHP001 GW 5-10 49.21 TPHD/MO (8015B), TPHG/VOCs
165A/T199
B165AHP002 GW 10-20 92.03 (82608)
SWAMPAHPO0O3 aw 5-10 35.76 TPHD/MO (8015B), TPHG/VOCs
(8260B)
166 510
SWAMPAHE006 W 63.81 TPHD/MO (8015B), TPHG/VOCs
- 56-63 {8260B)
167 B167HP001 GW 5-10 52.16 TPHD/MO (8015B), TPHG/VOCs
B167HP002 GW 5-10 104.82 {82608}
_ TPHD/MO (8015B), TPHG/VOCs
s B168HP001 GW 5-10 67.26 (82608), SVOCs (8270C)
i TPHD/MO (8015B), TPHG/VOCs
B168HP002 GW 5-10 36.58 . (8260B)
171 B171HP001 SG 3-4 40.19 TPHG/VOCs (8260B)
172 B172HP001 SG 56 32.97 TPHG/VOCs (8260B)
194 B194HPOO1 Gw Not conducted due to lack of right-of-entry
CL1 CL1HPOO1 Gw Not conducted due to lack of right-of-entry
. CL1HPOD2 GwW Not conducted due to lack of right-of-entry
CL2 CL2HP001 GwW Not conducted due to lack of right-of-entry
Brown and Caldwell September 2005
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Table 3-1.

Sample 1Ds. Matrix. and Analysis

TPHD/MO (8015B), TPHG/VOCs
3.6-10 82608
FS001HP0O1 GW 13.29 ( )
5-10 PAHSs (8310)
5-10 TPHD/MO (80158), TPHG/VOCs
FS001HPO02 GW oee 52.49 (8260B)
- /MO (8015B), TPHG/VOC
FS001HPOO3 GW 0-10 85.46 TPHDMO ( 5260)3 S
. 76-85 ( )
£S001HPO0 aW 040 54.79 TPHD/MO (8015B), TPHG/VOCs
(8260B)
FS001HP005 GW 0-10 50.52 TPHD/MO (8015B), TPHG/VOCs
\WCUVD ], D VWU (UL T Urf
TPHD/MO (8015B), TPHG/VOCs
FS001HPOO6 GW 5-10 51.51 (82608)
Filisite 1 FS001HP0O7 Gw 510 27.89 TPHD/MO (80158), TPHG/VOCs
{Formerly 18-27 (52601)
Landfill 1)
5-10
FS001HPOOS aw 4344 TPHD/MO (8015B), TPHG/VOCs
37-42 (8260B)
] TPHD/MO (80158}, TPHGNVOCs
FS001HPO09 GW 5-10 16.40 (82605)
-10
£8001HPO10 aw 5 4101 TPHD/MO (8015B), TPHGNVOCs
30-41 . (8260B)
] TPHD/MO (80158}, TPHG/VOCs
FSO0THPO11 GW 5-10 10.17 a2608)
510 TPHD/MO (8015B), TPHG/VOCs
(82608), PAHs (3310)
FS001HPO12 W 27.07
b3.07 TPHD/MO (8015B), TPHG/VOCs
(8260B)
TPHD/MO (8015B), TPHG/VOCs
FSO01HPO13 GW 5-10 13.29 (82608)
Fillsite 3 FS003HP001 GW 6.4-9.4 26.57 TPHD/MO (8015B), TPHGAVOCs
{formerly the 8260B)
Dumpsite) | FSO03HP0O2 Gw 10-15 34.28 (
A 0 Crameanar o
Al ny, Copper, Lead, Zinc
FRO1CS001 S 0 NA (60105), Areanic (7060A)
Firing Antimony, Copper, Lead, Zinc
Range FRO1CS002 § 0 NA (6010B), Arsenic (7060A)
Antimony, Copper, Lead, Zinc
FRO1CS003 S 0 NA (6010B), Arsenic (7080A)
Post PDOO1HPOO1 GwW 5-15 103.67 Metals
Dumpsite PDO01HP002 510 108.59
lrorr‘ﬁény
Landifill 3) PDOOTHPO03 510 107.77
PD00THP004 8-23 109.91
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PD001 HP005

130.41

5-15
PDOO1HPOOG 5-15 108.92
Popping pot GW 5-10 Explosives {8330), TPHD/MQ
(formerly the {8015B), TDS (E180.1), Anions
Incinerator (E300), barium (6010B),
and also cadmium (6010B), chromium
known as AFVSB002 GW 18-25 37.57 (6010B), lead (6010B), silver
the Armored (60108}, zinc (6010B), arsenic
T lylltlng (766GA), mercury {7470»"\),
Vehicle) selenium (7740)
5-15 TPHD/MO (8015B), TPHG/VOCs
0S29HPO01 Gw 87.76 ( (stog)
86.5-87
515 TPHD/MO (8015B), TPHG/VOCs
(8260B)
0OS29HP0O02 GwW 75.62
Salvage 73.5-74 TPHD/MO (8015B), TPHG/VOCs
yard - (8260B), SVOCs (8270C)
5-10 TPHD/MO (801 53), TPHG/VOCs
(8260B)
OS29HPO0O3 Gw 36.74 -
32.35 TPHD/MO (8015B), TPHG/VOCs
(8260B), SVOCs (8270C)
SPURECS001 NA
S 0.3-08 Metals, Explosives (8330)
SPURECS002 NA
TPHD/MO (8015B), Metals,
SpurE SPUREHP001 40-45 42,98 Explosives (8330), SYOCs
awW (8270C)
] TPHD/MO (8015B), Metals,
SPUREHPOQ2 12-22 22.8 Explosives (8330)
- PZ-20 1 N TPHD/MO (8015B), TPHG/VOCs
1221 (piezometer) GW 8-34.5 A (8260B)
T222 T222HP001 SG 5-6 33.14 TPHG/VOCs (82608)
TO73 TO73HPOO1 SG 3-4 30.51 TPHG/AV/OCs {82608)
TO131 TO131HPOO1 8G 4-5 6.56 TPHG/VOCs (82608B)
No sample collected — no
SWAMPAHPOO1 groundwater due to 6.07 -
Swamp shallow sandstone
SWAMPAHP002 GW 515 52.98 TPHD/MO w&g’g@f"“‘"’v OCs
Swamp | SWAMPAHP003 GW 5-10 35.76 TPHD/MO (3(%12%%)B')TPHGN OCs
5-10
SWAMPAHP004 GW 92 03 TPHD/MO (8015B), TPHG/VOCs
) (8260B)
61-70
SWAMPAHP005 aw 510 48.56 TPHD/MO (8015B), TPHG/VOCs
\USU\JIJ’
SWAMPAMPQ06 Gw 5-10 63.81 TPHD/MO (80158), TPHG/NVCCs
Brown and Caldwell September 2005
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Table 3-1. Sample IDs. Matrix. and Analysis

5

5-10

TPHD/MO (8015B), TPHG/VOCs

SWAMPAHPOO7 GW 87.11
78-87 ~ (8260B)
510
SWAMPAHPOOS oW 65 46 TPHD/MO (8015B), TPHG/VOCs
77-85 (8260B)
SWAMPBHP0O1 GW 20-30 75.62 T e sy | o OC
] TPHD/MO (8015B), TPHG/VOCs
SWAMPBHP002 aw 510 66.44 BB VoS (BRoc)
10
SWAMPBHPO03 GW 5 103.51 TPHD/MO (80158), TPHG/VOCs
91-100 {8260B)
SWAMPBHPO04 aw 510 82.84 TPHD/MO (i%L%%Q)TPHG/VOCS
SWAMPBHPOO5 aw 5-10 sass | 1TOMOERER, TPHGNVOCe
SWAMPBHP006 aw 0-10 L i N
7.1 (cierormatar \ W P TPHD/MO (8015B), TPHG/VOCs
PZ-1 (piezometer) G 6-15 NA N (8260b)
PZ-2 (piezometer) GW 10-20 NA TPHDMG (8(%1256(53)B,)TPHGN OCs
i s o TPHD/MO (8015B), TPHG/VOCs
PZ-3 (piezometer) GW 54.-64 NA \ (8260’5)
PZ-5 (piezometer) GwW 5-15 NA TPHD/MO (8(%12%%{5‘;— PHG/NVOCs
—_— s i PR TPHD/MO (R015RY TRPHG/NVO s
PZ-6 (piezometer) GW 25-34 NA PR ooty v oCe
510
Waste WAODTHPOO1 aw 16-25 7520 | TP MO i VOCS
Areg.g{@pea 63-73
el
WA001HP0O2 aw 40-50 67.09 TPHDMO (f’(%;%%g)TPHG’ VOCs
A AGOTHPO0S oW 712 6201 TPHD/MO (80158}, TPHG/VOCs
43-50 (82608
NA (hand
ODO1HP0O1 GW 1-3 | augered—-TD | TFHOMO (8(%‘256%}::1)””‘3"’ OCs
3 feet
Waste NA (hand
Areas/Open |  ODO1HP002 Gw 225 | augered-TD | I 1/MO(801°8), TPHGAVOCS
Ditch 2.5 feet (82608)
ODO1HPOO3 Gw 455 | augersa—Tp | TPHD/MO (B015B) TPHGVOCs
5.5 feet (8260B)
Brown and Caldwell September 2005
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PZ-12 _ TPHD/MO (8015B), TPHG/VOCs
(piezometer) GW 7.9-15 NA (8260B)
Valero Well #117 GW 9.4-18.3 NA TPHD/MO (80158), TPHG/NVOCs
\U VUU}, WY W WD \Uhfuv’

Jotes:
1. Unless otherwise noted, \

2. Analytical methods for metals in s0il consists of antimony, barium, beryllium, total chromium, cobalt, copper, manganese, molybdenum,
nickel, selenium, silver, tin, vanadium and zinc by 6010B, cadmium and lead by 6010B ICP trace, arsenic by 70604, thallium by 7841 and
mercury by 7471A.

b.  Analytical methods for metals in groundwatex consist of antimony, arsenic, barium, beryllium, total chrormum, cobalt, copper, rmanganese,
molybdenum, nickel, selenium, silver, thallium, tin, vanadium and zine by 6010B, and cadmium and Jead by 6010B ICP trace.

2. Ruadindicares step locations sampled vr additional samples/analyses colleeted per the decision entenia (Duagram 1-15.

3. Purple indicates analysis added ro further define discrete peaks on fuel chromatographs ndicating low-level diesel and motor oil detections.
Anions = chloside (as CL), nitrate (as N), nitrogen, mtrite (as N), and sulfate (as SO4)

AST = aboveground storage tank

bos = balow eround surface
O CLIOW grounda SUriade

GW = groundwater

NA = not applicable

PAHs = polyaromatic hydrocarbons

S = sail

SG = soil gas

SVOCs = semivolatle organic compounds

TDS = total dissolved solds

TPHD = total petroleumn hydrocarbons as diesel fuel
TPHG = rotal petroleumn hydrocarbons as gasoline
TPHMO = total petroleum hydrocarbons as motor oil

UST = yunderoround storape tank

ol unGLrgrouna SLomage anx

VOCs = volatle organic compounds
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Table 3-2. Storm Drain Catch Basin Sample IDs and Analyses

"Pz-2 10-20

pZ-5* 6-15 VOCs (8260B), Anions (E300), TDS (E160.1),
BO57AHP0O05* 2.5-12.5 Calcium, Magnesiuvm, Potassium and Sodium
B56ASDO1* 4.1 (6010B)
B56ASD0O2* 4.1
BO89SDO1™A 8.05
B089SDO2A 8.05 ‘
B0g1SD027 5.6 VOCs {82608}, Anions (E300), TDS (E160.1),
B091SDO4N 3 Calcium, Magnesium, Potassium and Sodium
B116SD01~ 7.58 (6010B), TPHD/MO (8015B), SVOCs (8270C)
B1615D0o2A 3.35
B165SD01*» 4.6
VOCs (8260B), Anions (E300), TDS (E160.1),
B165SD02* 4.91 Calcium, Magnesium, Potassium and Sodium
{6010B)
B165SD03*» 5.2%, 4.7
B1656SD0O5A 4.65 VOCs (8260B), Anions (E300), TDS (E160.1},
B165SD20A 5.9 Calcium, Magnesium, Potassium and Sodium
CITYSDO2A 3.48 {6010B), TPHD/MO (8015B), SVOCs (8270C\
SUMPO14 12.6

Nl msnge
INOICS

*Samples collected on September 17, 2004,
“~Samples collected on October 28, 2004.

bgs = below ground surface

Anions = chlonde (as CL), nitrate (as N}, nitrogen, mutrite (as N), and sulfate {as SO4)
TDS = total dissolved solids )

TPHD = total petroleurn hydrocarbons as diese] fuel

TPHMO = total petroleum hydrocarbons as motor oit

VOCs = volatile organic compounds

SVOCs = semu-volatile organic compound

As stated in Section 1.1, Problem Definition and Scope, additional groundwater samples were
collected for PAH analysis. The location of the additional PAH samples were determined solely on
the results from the Hydropunch® samples and therefore, we could not forecast which borings to
leave open for these samples. It was safer to grout up all the borings as the investigation proceeded
and redrill for these samples. A total of four locations (BO59HP001, B154HP001, FSO01HP0O01 and
FS001HP012) met this criterion. The analysis PAHs (8310) 1s highlighted in red on Table 3-1 to.

indicata the lncatinn nf thoace analvess
AllluLvate UL 1ULAUIULE UL UIL oL allaly ovo.

The chromatography of groundwater samples at seven locations (B168HP001-A-W01,
FS001HP005-A-W01, OS29HP003-A-W01, OS29HP002-A-W01, SPUREHP001-A-W01,
SWAMPBHP002-A-W01, and Valero117-A-W01) indicated low-level (less than 300 pg/L) diesel
range and motor o1l range organics with several distinct peaks on the chromatographs. These peaks
had the potential to be other organics and not fuel. In an attempt to speciate these peaks, the
remaining groundwater samples were sent for semi-volatile organic compound (SVOC) analysis by
EPA Method 8310 to EMAX laboratories. Results from the speciation and its impact on the fuel
concentrations for these samples are described in Section 5.0 Data Usability.
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3.3 Investigation Detived Waste

IDW generated as part of the field effort included soil from drilling out a cone penetrometet tool
that broke, decontamination rinsate from drilling, and purge water from monitor well sampling.

Table 3-3 presents the quantitics of IDW generated during this investigation. The soil from drilling
out the broken cone penetrometer was stored at a temporary waste staging area at 3800 Industrial
Way. The area at 3800 Industrial Way is a secure site with perimeter fencing and lockable gates.
Decontamination of drilling equipment was also staged at 3800 Industrial Way. All decontamination
was petformed as specified in the QAPP (FA/BC, 2001).

Soil from drilling out cone penetrometer One 55-galion drum
Water (decontamination and purge water) 550 gallons '

Based on analytical results, soils from this investigation contained low levels of petroleum
hydrocatbons. Integrated Waste Management of Milpitas, California transported the soil, classified
as non-hazardous, to the Chemical Waste Management facility located in Kettleman Hills, California.
Also classified as non-hazardous, the water was transported to Seaport Environmental in Redwood

City, California. IDW manifests are included in Appendix C.

Excess disposable wastes derived from sampling, such as personal protective equipment (PPE),
gloves, and bailers were disposed by BFI, which provides local garbage disposal setvice for the area.

Brown and Caldwell September 2005
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The geology and hydrogeology of the former Benicia Arsenal are discussed in the CHM report
(FA/BC, 2003b), and summarized in this section. The regional geology is described in Section 2.1
while the geology and hydrogeology of the Arsenal are described below. The site lithologic data and
groundwater quality parameters are also discussed.

4.1  Geology of the Arsenal

As discussed in the PCHM (FA/BC, 2003b), the former Arsenal was divided into two hydrogeologic
areas: the Highlands and the Lowlands (Figure 4-1).

The Highlands are the foothill areas of the former Arsenal. Groundwater is found mostly within the
alluvial valleys and the weathered bedrock within these alluvial valleys. At.the IT Panoche facility,
bedrock weathering extends from 1 foot on the valley edges to 27 feet in the center of the valley, but
ryplcauy averages 10 to 20 feet thick within the central drainage areas (IT Corporation, 2001). These
valleys in the Highland areas drain into the Lowlands of the Sulphur Springs Creck drainage area, or
to the Lowlands of southern Area 1. The boundary between the Highland and the Lowland areas in
the Sulpbur Springs Creek drainage area is approximately the break in slope between the flat
Lowlands and the foothills of the Highlands, and roughly the extent of the Holocene Bay Mud in
the Lowlands (Figure 4-1). The Highlands in Area I are the foothills above the filled former

marshlands or swamp.

The geology of the Highland area is characterized by a relatively thin veneer (usually less than 50 feet
thick) of Pleistocene alluvial and fluvial deposits over the bedrock (the Vine Hill Sandstone or the
Great Valley Sequence). The alluvial material consists of sandy silt interbedded with clay, or as
cemented sand with seams of gravel layers. Unconsolidated fluvial deposits of clay, silt, sand and

gravel cover the bedrock along the creek valleys.

The Lowland area, as shown on Figure 4-1 is the flatlands associated with the Sulphur Springs Creek
drainage channel, and the former marshlands in the industrial area. The geology of the Lowland
ared is characterized by artificial fill and/or Holocene alluvial and fluvial deposits overlying the Bay
Mud. The Bay Mud may lie directly on the bedrock, or older alluvial and fluvial deposits may be
present on the bedrock surface below the Bay Mud.

In the industrial area, the boundary between the Lowlands and the Highlands is boundary of the
former marshland (Figure 4-1). This boundary was changed slightly based on the CPT lithologic
data. The previous boundary was based on photographs and a drawing of the former marshland
and was f:mly accurate. The CPT data changed the boundary slightly in the area of the Bottle Hill
and the east side of the 50 Series Complex. At the eastern extent of the Bottle Hill, the edge of the

- former marshland is farther east and does not extend beneath the nearby buildings. On the east side
of the 50 Series Complex, the former marshland swings around the complex toward the hillside to
the north. This inland embayment matches a similar embayment on the east side of the 50 Series
Complex. Essentially, the hill on which the 50 Series Complex sits, at one time, overlooked water

on three sides.

45
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4.2  Site-Specific Geology of the Industrial Area

CPT and soil boring logs advanced during this field investigation are documented in Appendix D.
Figures 4-2 and 4-3 contain cross sections showing the geology beneath the industtial area. From
oldest to youngest, the Vine Hill Sandstone (Tvh) is overlain by alluvial sediments (Qhaf), then Bay
Mud (Qhbm) and lastly artificial fill (af) covering most of the area.

nnﬂfl\ tn tha ‘7|nn Hill Candetane rances Frnm f\ Fppf ]-\nu at Q\Y/A]\/H)AI—TP(](M near Build: 1 16, t

UDP 4 W LG 4 110 WALIMO VLIV Lallp v WOVY LALVAL LAl an WV Py L) R v............ LR

3 feet bgs to almost 105 feet at B167HP001 at the southeast cotner of Building 167. The shallow
occutrences of sandstone are found adjacent to bedrock knobs. The topography of the top of the
Vine Hill Sandstone indicates several va]leys that have been panially filled with alluvium. They are

otriented northwest to southeast shown in cross-sections E-E’ at bonng B165HP004, B-B’ at Dorlngs

B004HP002 and FSTHP003, and C-C’.

A tise in sea level beginning between 11,000 and
8,000 years ago inundated the region. Deposited
on top of these alluvial sediments was an
estuarine mud known as the Bay Mud.
Marshlands formed as the valleys were filled with
the unconsolidated mud in these quiet water
environments (see photo to right).

___ Aot o e ale o e P S SR OLY w RSP e | |

LV].Uﬁl_ bU].l UUmlgS .Ll.l HIC Alcd uluuuc dllullividl 1L

. consisting of sandy silt, silt, clayey silt and sand
overlying the Bay Mud (clays and sensitive fines).
The thickness of the fill increases as the distance
from bedrock highs increase; the thickness ranges
from 2 feet to 13 feet.

Looking southeast at the former marshland,
photo taken around 1915 tc 1920.

The photo above provides a look into the past regarding the location- of the former marshiand.
Recently, an 1856 hand drawn map and a 1928 aerial photo were found that also located the former
marshland. This map and photo wete used to compare existing features and refine the location of
the former marshland.

In 1856, the US Army drew a map of the outpost (Figure 4-4). Low-lying hills are indicated on the
1856 map with hatching around the sides indicating a slope. The former marshland is marked like
rules and the location of the coastline is distinct. This map was orientated to present features by
scanning the 1856 map and electronically stretching it to fit known key points of reference (1.e. the
hill of the 50 Series Complex, an exaggerated valley east of the 50 Series Complex [found during an
investigation by another consultant] and the location of Building 91). The entire map is not
proportional to existing features but portions were able to fit. Figure 4-4 concentrates on the
former marshland area, but as stated above the area of the Clock Tower and Jefferson Street does
not cortelate well.
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In 1928, an aerial photo was taken of the Suisun area and in particular the industrial area could be
seen very clearly (Figure 4-5). This photo correlates well with existing features (Figure 4-5).
Buildings that existed in 1928 still exist today are labeled on the figure. A remnant of the former

[EOEPOURPNPT TR vl S Y -

marshland as water is outlined on the figure. The Army had filled in most of the marshland shown
as a disturbed area, new roads were bullt around the coastline and the railroad trestle over the
Carquinez Strait was being built. The outline of the former marshland was revised based on the

1856 map and the 1928 photo.
4.3  Hydrogeology of the Industtial Area

Grab groundwater samples were collected from CPT borings and selective storm drain catch basins
to assess groundwater impacts from previous facility use and water quality measurements were
collected to determine the salinity of the groundwater and assist in future biodegradation
assessments. Groundwater samples were also collected from the existing piezometers (PZ-1, PZ-2
PZ-3, PZ2-5, PZ-6, BO57AHP003, BO57AHPQ05 and BOS7TAHPO06) that surround ot are locatcd
within the known groundwater plumes. There are over 200 groundwater locations or samples that
have been measured for depth to water or water quality parameters (temperature, pH, ORP,

. electrical conductvity and total dissolved solids) in the industrial area. Table 4-1 is a snapshot of
this data such that only measurements were included from piezometers and storm drain catch basins
since May 2004. Depth to water was measured at the top of the grate covering the catch basin. This
location is assumed to be equal to ground surface.

Locations of the storm drain catch basins were then identified in the feld, if possible, and are shown
on Figure 4-6 in gray.
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This section summarizes the data quality assessment of analytical results reported for soil, soil gas
and groundwater samples collected during this investigation. Only significant data quality issues are
summatized. More detailed information and discussions, including verification/validation of the
analytical results, are found in the Quality Control Summary Report (QCSR). Validation and/or
verification of the laboratory analytical data was petformed per the criteria specified in the Benicia
QAPP (FA/BC, 1999a).

Soil, watet, and soil gas samples were collccted by Brown and Caldwell (BC) in three mobilizations

(April, May, August, and Qctober 2004). Transglobal Environmental Geochemistry Laboratory -
Sacramento (TEG) nerformed 20 field davs of analvsis in Anril 2004 thronoh Mav 2004. Duning the

CLAIIICRAO A 8T poldioillinnt £07 LA ey AL allalysls LD Lol SUN L e - Rttt Y

end of the April/May sampling event and mn August and October 2004, so1l and water samples were
delivered by overnight courier to EMAX Laboratories, Inc. (EMAX). Data was received in both
hard copy and electronic formats. In general, the data collected in support of this investigation are
considered usable for the purpose of engineering decision making.

The following were the most significant data quality issues identified in the data quality assessment.
A summary of primary samples and associated quality control (QC) samples are included in
Table 5-1.

» The results of the TPH-extractable analysis performed by TEG ate qualified as estimated with a
possible low bias due to QA/QC deficiencies. Split samples were sent to the USACE QA lab.
[ ) These samples were: BO5THP001-A-S01, BOS3HPO01-A-W01, B120HP001-A-W01,
B154HP001-A-W01, B154HP002-A-W{1, B165HP001-A-W02, SPUREHP001-A-W01,
SWAMPBHPO006-A-W01, and FSO01HP010-A-W01. Diesel fuel concentrations from thes

<
______ mwrs o larmad 2o TR Aol £ ) s e T cnemnntmtmes T din o] f. a

deIlPle IldVC ICPMLCU tne 1 CAo aiésel 1€l conceniration qata. i1ne LCIIlali ey & AT Qi€sex
tesults will be considered usable for screening and not as definitive data.

[y

» Discrete low level peak were identified in the diesel range on chromatographs for seven water
samples. The peaks were not part of the diesel fuel pattern and likely represented other otganic
compounds. An attempt was made to have EMAX identify them. These samples were
OS29HP003-A-W01 (32-35 ft bgs), OS29HP002-A-W01 (74 ft bgs), SWAMPBHP002-A-W01-
(5-10 ft bgs), B168HP001-A-W01 (5-10 ft bgs), SPUREHP001-A-W01 (40-45 ft bgs),
VALERO117-A-W01 (9.4-18 ft bgs), and FS001HP005-A-W01 (0-10 ft bgs). Of these samples
OS29HP003-A-W01, OS29HP002-A-W01, and B168HP001-A-W01, the chromatography did not

resemble a diesel or motort oil pattern. The sample extracts from TEG for these seven water
cammnlas wars cant to EMAY for EPA Mpflﬁr\r‘ QW/RITOC analveie inchidine tentatively identifiad

samples were sent to EMAX for EPA Method SW8270C analysis including tentatively identified
compounds (TICs) for use in evaluation of the low level dlesel range organic detects. Detected
compounds included bis (2-ethylhexyl) phthalate (BIS2EHP), diethylphthalate, ethanol, benzoic
acid, 4-methyl benzenesulfanomide, n-hexadecanoil acid, octadecanoil acid, 2-Methylphenol,
phenol, toluene, benzeneacetic acid, and several unknown compounds.

o Most (248 of 357) of the results from the seven environmental water samples analyzed for
SVOCs by Method SW8270C were rejected due to missed analytical holding time, which
resulted in low technical and analytical completeness. There were no other systematic

63
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deficiencies noted. Howevet, the results from these samples were not intended to be used
quantitatively but qualitatively.
Lessons learned from this investigation were that the TPH-extractable diesel analysis as performed
Dy the mobile 1aDoratOry did not ‘pro'viuc definitive aﬁmy“ﬁcal data. This is due in patt in the
difficulty in performing the extraction and concentrations steps in the mobile setting. In the future,
samples for TPH-extractable analysis that are analyzed by a mobile laboratory will also be analyzed
by a fixed labotatory to provide definitive analytical results.

|
|
|
|
|
|
} Overall, the non-rejected data are of acceptable quality and are suitable for the purposes of this
project.
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Table 5-1. QC Samp

16 2 0

VOCs (8260B)

7 1 1 9 7
SVOCs (8270C) 2 1 0 7 0 0 NC NC NC
PAHs (8310) 5 1 0] 4 0 0 NC NC NC
Explosives (8330) 2 0 0 2 0 0 NC NC NC
TPHG (8015B) 4 o 0 6 0 0] NC NC NC
TPHD/TPHMO (8015B) 8 1 1 112 9 7 NC NC NC
Metals (6010B/7000) 1 1 0 35 2 1 NC NC NC
Cyanide (9014) NC NC NC 1 0 0 NC NC NC
Tofal Dissolved Solids (E160.1) NC NC NC 9 0 0 NC NC NC
Anions (E300) NC NC NC 9 0 0 NC NC NC
Total number of analyses 39 5 0 300 20 0 16 2 0
NC — None Collected
Brown and Caldwell September 2005
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CONCLUSIONS AND RECOMMENDATIONS

The objectives of the Expanded SI were to use a dynamic sampling strategy to 1) identify DoD-
related contamination based on the highest risk to human and/or the environment; 2) determine if
additional data is necessary to charactetize potential impacts; and 3) delineate the extent of the
contamination (if additional data was necessary) (BC, 2004a.). The investigation had to be
completed in 21 field days. These objectives were almost achieved. All 53 sites in the Expanded SI
were investigated. The initial sampling did reveal sites that needed additional sampling (e.g.
impacted groundwater found in the deeper groundwater in the industrial area, and diesel fuel

identified in the first location at Spur E). Lastly, all but three sites with contaminated soil and or
indwater were delineated. Building 51 Nead and PAH impacted soill and Buildine 58A boiler

grounawater wefre Geifieated. Culding o1 €3G and .40 inpacied 50U and DuLding Son DOLEL
house {lead in soil at BOSBAHP001)] were not fully delineated due to lack of time. The Post
Dumpsite data was not delineated because the URS data was not available at the time of the
investigation. Even though the objectives were not completely achieved, the process and the
strategy was a success.

The conclusions and recommendations are summarized below for the Expanded SI investigation.

7.1 Summary of Conclusions

¢ The Arsenal is divided into two hydtogeologic areas; 1) the Highlands, which are characterized
by the foothill areas and 2) the Lowlands composed of the flatlands characterized by artificial fill

and/ ot Holocene alluvial and fluvial deposits overlymg Bay Mud.

o The geology of the Arsenal consists of sandstone or shale bedrock ovetlain by alluvial sediments,

11

Day Mud and artificial fuil.

e In the lowlands, alluvial sediments mantle the top of the sandstone and are characterized by
fining upwards sequences of silt to silty clay ranging from a few feet thick up to 80 feet thick. In
the highlands, relatively thin veneers of aliuvial and fluvial sediments cover the bedrock.

¢ In the industrial atea, fill, alluvium, and Bay Mud range from 0 feet to over 25 feet thick. Bay

Mud is nredommatelv located to the south of the 50 Sertes Comnlex coinciding with the location

Yalihe 20 PASARDNINNIGIRNEY AVULAINAL R0 RAIL ORARAREL 0 LN OV LR RARS ALARRIPAV A LR ARG YA TAlL LAl

of historical marshlands, while colluvium derived from downslope movement of the residual
material eroded from the bedrock fill the slopes and bottoms of ravines in the highlands.

e In the mdustnal area, groundwater occurs in the artificial fill, the Bay Mud and the alluvium
beneath the Bay Mud. Groundwater elevations range from approximately 6 feet to 15 feet
above msl. In other portions of the Arsenal, groundwater elevations range from 6 feet to 145
feet msl. On the sandstone slopes in the highlands, groundwater is not present, except for in
bottom of ravines.

¢ The EC and TDS results from the water samples collected support the Arsenal CHM which

ctate that oronndwater in the Hiohland areas is frach and oronndwater in the T awlande 1c
Staiv wlal gULLIU WAL Il LG DR Ualiil aitad 15 1iCell aliu gaURLIUWALLL 11l L LAJWIRLIS 45

brackish to saline, indicating influence from former marshlands:or the Carquinez Strait.

Brown and Caldwell September 2005
P:AUS Army Corps\Benicia Arsenal\Reports\Expanded S1\Final\ Final Report.doc

_



Final Expanded Site Inspection Report
Former Benicia Arsenal
Page 182

e Comparisons of groundwater results to MCLs were used as a critetion for possible drinking
water sources at sites located in the Highlands since groundwater quality meets the TDS (less
than 3,000 mg/L)or 200 gallon per day criteria (State Board Resolution No. 889-63, Regional

Raard Resolation No. 20-30  and the Basin Plan), If MCLs were not established for a particular

Board Resolution No. 89-39 , and the Basin Plan). If MCLs were not established for a particular
analyte, then the representative RWQCB ESL was used. However, MCLs are not apprgpnate in
the lowland areas, where TDS is high (>3,000 mg/L). In the lowland areas, comparison critetia
of RWQCB ESLs (RWQCB, 2005) wete used for groundwater categorized as not a source of
drinking water. Ambient metal concentrations wete also used a comparison criterion for soil.

o TUSTs and ASTs were used to store diesel fuel, gasoline, and fuel oil at the Arsenal. Diesel fuel
was detected as frequently as VOCs in groundwater.

e All metal results in soil at Spur E (Section 6.1.1), and the Firing Range (Section 6.2.1) are lower
than the BSLs indicating no significant DoD impact at these locations.

¢ Another contractor identified TCE, diesel fuel, motor oil, metals, and heptachlor and 4-4-DDT
at concentrations exceeding RWQCB ESLs (Section 6.4.1). These chemicals may have been
disposed of at the Post Dumpsite. Additionally, diesel fuel was found in groundwater near the
former burn pits. These contaminants may have been associated with former DoD activities..

o Diesel fuel and motor oil was present in the deeper groundwater sample, approximately 300 feet
downgradient of the AFV (Section 6.4.2). There is insufficient evidence to eliminate the
pos31b1]1ty of a release at the AFV but the Post Dumpsite, located adjacent to the AFV borings,
has diesel fuel and motor oil in groundwater at concentrations up to 5,700 pg/L diesel fuel and
1,800 pg/L motor oil. Therefore, the source of the diescl fuel and motor oil could be from the

Post Dumpsite.

e No significant DoD impact was repotted at the Salvage Yard (Section 6.4.3), Fillsite 3 (Section
6.4.4), the former vehicle maintenance buildings at T222, T221, 171, 172 and TO 73 (Section
6.4.5), the former heavy equipment yard (Buildings 50 and 111)(Sect10n 6.4.6), and the former
battery charge building (Building 101)(Section 6.5.14).

’ e MBE was de.ec“ﬂ in the Open Ditch (Section 6.3.1) indicating post-Army use. Diesel fuel is
also present in the Open Dltch and Valero Well #117 (Section 6.3.1). Concentration trend of
the diesel fuel in Valero Well #117 indicates 2 tecent release not associated with former DoD

actvities.

e At the eastern Waste Area and CL 1 (Section 6.3.1), TCE was detected in an upgradient boring
suggesting there may be another soutce of contamination. The source area maybe from a nearby
site, 4186 Park Road. This site is currently under review with the RWQCB.

¢ In the industrial area (Secton 6.5),

0 There is p evidence of a If_’leas at Bmldmg 4 (Secnon 6.5. 1) Bulldlng 42 (SeCthﬂ 6.5. 3)

o Trace concentrations of TCE were found in soil gas at Bmlding 93 (Section 6.5.13).
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Lead-contaminated soil exists south of the former boiler house (Building 58A) at

B058ASB001 (Section 6.5.7). The lateral extent is bounded to the north, west and east but
not to the south. Lead and PAHs were reported in soil at the former drum storage area at
Building 51 (Section 6.5.4).

The highest soil detections of TPH as diesel fuel and motor oil is found near the known
USTs located southwest and southeast of the 50 Series Complex at Building 53

(Section 6.5.5) and Building 154 (Secton 6.5. 18), at the former Building 31 UST
(Section 6.5.2) and south of Building 120 (Section 6.5.17).

Also stored in USTs/ASTs was TPH as gasoline. Gasoline was not detected in any soil

samnles above ESILs. The htoheqr oasoline concentrations in oroundwatet were tenorted

SAINPIECS 2DOVC Lol.e. e IBs pasUULIL LOLILCN

near the former USTs at Bmldmg 53 Building 103, and Bulldmg 154 (Section 6.5. 5 Section
6.5.15, and Section 6.5.18).

e TQT. -+ Tl Ll A o e
I\ﬂlcd&cb IIUID Ul(: IUHIJCI Uolb ai UU.I.IU.LU.SE 53, 103, dlld 154 aljyca.l.

groundwater with fuels. The lateral and vertical extent of these fue
been defined (Section 6.5.27).

Diesel fuel was found in shallow groundwater near Building 168. The source of the diesel
fuel was not found (Section 6.5.17).

M1BE has been detected in shallow groundwater at BO57AHP001, B118AHP002,
SWAMPAHP003, SWAMPAHP008, B035SB002, LO01TR001, and BO59HP001 indicating a
post Army release of oxygenated gasoline. The highest concentrations were found in 1999

at 17 pug/L beneath Building 57A. Other locations are near the former Building 118A ASTs
or sonth of Buildine ()1 sonth of the 50 Series ann]ex and ar Building "-)() (Section () 5 27\

SOLLL QL DRRRQALE A4,y SRS OL LA AT 0R20e LLAPAeA AR08 a8 DLl s e A

There appears to be separate releases of TCE that have co-mingled into one plume in-
shallow groundwater that extends from Building 165 to beneath the 50 Series Complex,
beneath Building 120, and past Fillsite 1. The source of TCE in this area is likelya

combination of Army and post-Army activities (Section 6.5.27).

In deeper groundwater in the industrial area, solvents are found in the several valleys within

‘the Vine Hill sandstone that have been partially filled with alluvium and beneath the Bay

Mud (Section 6.5.27).

The lateral and vertical extent of solvents in groundwater has been defined in the industrial
area (Section 6.5.27.3).

The data indicate that the storm water drain system intercepts shallow groundwater in the
industrial area, and contaminated groundwater 1s infiltrating nto the storm drain system

(Section 6.5.29).

Recommendations — Additional Activities

A summary of the recommendations for the Expanded SI sites is provided in Table 7-1. Based on
the findings of this investigation, suspected DoD and non-DoD sources appear to have impacted
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soil ot groundwater in the industrial area and a possibility at the Post Dumpsite. The lateral and e
vertical extent of impacted groundwater has been delineated in the industrial area. With the

~exception of a few focused areas, the site investigation at the Arsenal is almost complete. There is

further investigation needed at several sites. The location and purpose of the investigations ate as

follows:

o The former drum storage area at Building 51 — Additional investigation is recommended to

at
determine the source of lead and PAHs found in shallow soil.

SLeLL Vi 2 weiles 22

¢ Building 161 UST — The UST was found but the landowner refused right-of-entry to remove the
UST. No further action by USACE can be done until access is provided.

¢ Building 168 — Additional investigation is recommended to determine a source area for the
diesel fuel found neat the Building 168 at location B168HP001 and SWAMPBHP002.

e South of the 50 Series Complex — Additional investigation is recommended to delineate lead-
tmpacted soil south of BOS8AHP001,

¢ Former Septic Tank 194 — The investigation at the Septic Tank 194 remains unfinished per the
FSIP due to lack of right of entry. The purpose of the investigation is to determine the presence
or absence of a suspected discharge from the CL1. USACE should pursue a right-of-entry
agteement with the new landowner.

¢ CL2 Boiler House — The investigation to determine if a UST is present at the former UST
remains unfinished. The landowner refused right-of-entry to USACE. No further action by
USACE can be done until access is provided.

e Post Dumpsite —Further investigation is recommended to delineate solvents, fuels, metals,
heptachlor, and 4-4’-DDT in soil and groundwater in the area former dumpsite. This
investigation will provide the evidence needed to determine if the source of the fuels found in
groundwater at the AFV is from the Post Dumpsite. Additionally, further investigation is |
recommended in the area of the former butn pits for diesel fuel. _ |

The findings from this investigation have provided enough information to proceed into the risk
assessment stage and feasibility stage at the former DoD vehicle repair facility at Building 93, the
former battery charge building at Building 101, and the industnal area.

Since t Jw_e ite inspection for the Arsenal is focused on the last remaining areas, the Post Dumpsite

~ and the indu mal area, there is no further need for all of the piezometers. Therefore, we are
recommending the abandonment of the pieczometers PZ-9, PZ-10, PZ-11, PZ-12, PZ-13, PZ-14,

PZ-17, PZ-18, PZ-19, and PZ-20. The remaining piezometers are located in the industrial area

(PZ-1 through PZ-6, BOSTAHP003, BO57AHPO05 - and BO57AHP006).

7.3 Recommendations — No DoD Action Indicated

FUDS policy outlines fout categories of NDAI (I, 11 I11, and IV). A Category I NDAI decision
applies to the PA process. Sites ate classified as Category I NDAI where USACE has determined
that the hazards found were not attributable to DoD. Sites that continue through the CERCLA
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For the sites included in this report, a Category II T etermination is based on the following

criteria:

metals concentrations in soil are below ambient or ESLs concentrations,

* soil and groundwater concentrations are less than ESLs or MCLs based on the location of
the site, whether 1t is located in the lowlands or the highlands, and

e the only detected chemicals can be attributed to a non-DoD source (e.g. MtBE).

Sandblast Bmldmgllnt Spray -

The sites recommended for Category II NDATI status are listed in Table 7-1.

Rebuild

4 Cleaning, painting
26n Lieutenant’'s quanters UST (removed in 2002) | NDAI
28” Quaner's Commanding Officer UST (removed in 2002) | NDAI
31 Store House/Engine Rebuild Degreasing NDAI
31 Store House/Engine Rebuild UST (removed)* Risk Assessment
. Solvent washer,
42 Garage/Repair Shop maintenance NDAI
. 42 Garage/Repair Shop ::?,S;z‘))le UST (not NDAI
50 Heavy Equipment Yard Maintenance NDAI
50 Heavy Equipment Yard ASTs (removed) NDAI
51 Stable/ Maint 'M int Additional investigation to determine lateral
able/ Malntenance antenance axtent of lead and PAHs in soil
Dynamometer Shop (motors)/ . .
53 Engine Testing/Fuel Storage UST (removed in 2002) | Risk Assessment
55 BI ac.k SmlthShopl o Repair/ Maintenance Risk Assessment
Macning/vveiaing S>nops
56 Is-‘,?'n?)t;?er & Canvas Shop/ Welding Dip tanks Risk Assessment
56A ghm:;: Arms Shop/Leather Canvas Degreaser Risk Assessment
N « | Firing ranges*, .
57 Small Arms Shop, Firing Range degreaser Risk Assessment
58(A) Small Arms Repair and Retinning/ | Repair, former boiler Additional investigation to determine lateral
Boiler Room UST (not found) extent of lead in soail
A0 Tool House/ D Danr easer Pit Cleamnn danreaser Risk Assessment
59(A) Tool House Storage Risk Assessment
65(A) Boiler House g:lm‘;r UST/AST (not Risk Assessment
90 Locomotive Building Repair/ Maintenance Risk Assessment
Machine Shop/Combat Vehicie . . .
91 and Artillery Repair Cleaning, Degreasing Risk Assessment
1A Temporary Machine Shop/Engine Cleaning, Degreasing NDAI

Truck Storage Building/MMW
Repair, Motor Vehicle
Maintenance Building

Wld‘lﬂIBIldIlw‘ Jicasde

tanks

Risk Assessment

93
. 104

Battery Charge Building

Steam cleaning battery

NDA!

—.—|
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Table 7-1. Summary of Recommendations for the Expanded Sl Sites

cases

103 Service Station/Oifice Building UST (removed in 2002) | Risk Assessment

111 Heavy Equipment Shop Storage NDAI

Diesel Fuel Tank, Fuel Oil Tank, .
118(A) Oil Storage Tank Former ASTs Risk Assessment
120 Quartemaster Dip tanks, degreaser | Risk Assessment
Storage/Shop/Electroplating P » 089 !
Motor Test Shed/Paint Spray/ Fuel | USTs (removed in :
154 storage 2002) Risk Assessment
156 Locomotive House Maintenance NDAI
Motor Cleaning Building/Steam . .

161 Cleaning/Paint Spray/Fuel Storage Maintenance Storage Risk Assessment

Remove existing UST and delineate any soil
. _— contamination. UST was found but access
Motor Cleaning Building/Steam : .

161 Cjeanmnlpmn’ngnrnungue! Stgrg a usT !O property no_t perl]\!ngg by Ia,ndo.wner' NO
further action by USACE can be done until
access is provided.

Reclamation Building/Transport .

165 Vehicle Shop Degreaser Risk Assessment

185A Steam Cleaning Building Cleaning NDAI|

168 Paint Shop Grease rack NDA|

Bar Stock ’
167 Building/Storage/Vehicle Shop for | Maintenance NDA!
Motor Pool
Bar Stock - . N )
. ; Additional investigation to determine the
168 Building/Storage/Vehicle Shop for | Maintenance . ;
Motor Pool source of diesel fuel in groundwater

171 Vehicle Shop _ Maintenance NDAI

172 \S/ﬁg::le Repair and Maintenance Maintenance NDAI
USACE to attempt another ROE with new

: landowner for the investigation of a

194 Former Septic Tank for CL1 Sewer suspected discharge from CL1 into the
former septic tank.

CL1/Eastemn Clip-Link and Belt Plant (1942- Wait on 4186 Park Road to delineate

Waste Area 1944); Guided Missile Shop/Nike Assembly area downgradient extent of solvents in

Missile Assembly groundwater.
Determine if UST is present at site. If so,
remove existing UST and delineate any soil
. Boiler house (former contamination. Access to property not

Clz Boiler House UST? or AST) permitted by landowner. No further action
by USACE can be done until access is
provided.

Fillsite 1 Dump Disposal NDAI

Fillsite 3 Dump Disposal NDAI

- Test Firing of .45 and .50 Caliber .
Firing range Weapons Firing Range NDA|
Popping pot | Incineration Disposal See Post Dumpsite
‘ To determine the location of burled terrous
and non-metallic debris. Based on the
resuits of this survey, additional sampling

Post . will be performed to determine lateral extent

Dumpsite Dump Disposal of fuels, solvents, metals and pesticides in
groundwater, the source of diesel fuel at
AFV boring locations, and the source of
diesel fuel at the former burn pits.
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Table 7-1. Summary of Recommendations for the Expanded Sl Sites

Salvage yard | Salvage Yard Disposal NDA|
Revetment and Bum Cage

Spur A Area/Hydrazine Bum Area Burn cage NDAI
(1958/59)

Spur E Revetment and Burn Cage Area Burn cage NDAI

Spur G Revetment and Burn Cage Area Burn cage NDAI

T199 g:&?::g:’gﬁi:u"dmg’ Body and Maintenance NDAI

T221 Vehicle Maintenance Maintenance NDAI

T222 Steam Cleaning Cleaning NDAI

N Recreation and Storage Building/ ~ NAL

Ve Photo Lab/Depot Facilities Shop | M"Y NEA

TO131 Storehouse/Shop Degreasing NDAI

Western Western Waste Area/Open Ditch

Waste Area/ Disposal NDAL

Nnan Nitah
ASICH LIV

for CLA

*UST investigated in a separate field event [Fuel Storage Tank Removal Action Plan, BC, 2004bj.

** The firing tanges in the basement of Building 57 wall be assessed for further action during the feasibility study/remedial action phase.

~GPS$ coordinates were collected as patt of the Expanded S1. These coordinates were required by the RWQCB before closure of the UST tanks sites could be granted.
NDAI - Nationa) Pollutant Discharge Elimination System
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