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TECHNICAL MEMORANDUM
Field Site Investigations For Area | Fuel Facilities For
Buildings 53, 73, 103, and 154

This Technicai Memorandum (TM) presents
data from investigations conducted at
Buildings 53, 73, 103 and 154 for fuel-
related storage activities in Area | at the
former Benicia Arsenal, Benicia, California.
Forsgren Associates/Brown and Caldwell
(FA/BC) conducted these investigations in
accordance with the Field Site Investigation
Plans (FSIPs) for Area | Fuel Storage
Facilities at Building 53, 73, 103 and 154
and the Arsenal-Wide Quality Assurance
Project Plan (QAPP} (BC, 1999a). These
FSIPs are included in the Arsenal-Wide
Investigation Workplan (BC, 1999b). This
TM was prepared for use in reporting
Formerly Used Defense Sites (FUDS)
program investigation activities at the
Benicia Arsenal. Data and results
contained herein are to be used together
with the Workplan and the QAPP. This
document complies with both
Comprehensive Environmental Response
Compensatlon and Liability Act (CERCLA)
and Resource Conservation and Recovery
Act (RCRA) requirements, as appropriate,
for hazardous and toxic waste cleanup
actions, and the latest FUDS and US Army

Corps of Engineers (USACE) guidance
documents in order to promote consistency

AT

and comparability of alf activities.

The scope of field activities at Buildings 53,
73, 103 and 154 were conducted at the
same time, because these buildings are all
associated as potential underground
storage tank (UST) locations.

Buildings 53, 73, 103 and 154 have
separate FSIPs, but the techniques and the
data collected are similar. As such, the
results from these investigations are
included in this TM.

This TM for Buildings 53, 73, 103 and 154 is
organized into seven sections. Section 1.0
presents background information. Section
2.0 describes the field investigations at each
building and summarizes quality control
(QC) activities. Section 3 presents
investigation results at each building,
including a summary of the analyticat
results, geology, hydrogeology, and
investigation derived waste (IDW). A
discussion of investigation data quality
objectives (DQOs) is included in Section
4.0. Section 5.0 discusses the risk analysis
for this investigation. A summary of finding
and recommendations is presented in
Section 8.0, and references are included as

sy CRE LS

Section 7.0.
1.1 Problem Definition and Scope

There is no information in the records
researched for the Records Research
Report (RRR) (Jacobs, 1999), indicating
whether the USTs associated with each
building have been removed. Our task was
to determine the existence of USTs and
associated piping, and verify whether past
Department of Defense (DoD) activities at
each building caused soil or groundwater
contamination by petroleum hydrocarbons
and/or lead. Data collected from these

tH
investigations will be used to determine if no

further action under FUDS is warranted, or if
additional investigation or remedial action is
necessary.

1.2  Site Location and Description

Bu1|d|ngs 53, 73, 103 and 154 are located in

| T
the central portion of Area{. These

buildings surround a central complex of 11
interconnected buildings, named the 50

Series Complex (Figure {TM1-1). Building
53 is currently a machine shop, located at
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the northwest comer of Lincoln and Polk
Streets. Former Building 73 is assumed to
be under the southwest corner of Building
98. Unico Services operates a machine
shop inside Building 98. Building 103 was
the former motor pool and functioned as a.
gasoline service station with a truck scale.
Bunldlng 103 is located at 900 Jackson
Street and is occupied by a construction
company. Building 154 is located on
Lincoln Street, approximately 400 feet west
of Building 53, and is vacant. All of these
buildings are owned by Mr. Gordon Potter.

Although the DoD use of these buildings

AILNIVUYI T W IE /W Wy W R -

included a variety of industrial processes,
the focus of this investigation was fuel
storage facilities that could be located and
assessed for eventual removal and closure.

1.3  Site History and Historical Use

Historical use of each building is
summarized in Table ITM1-1. Details about
the usage and history for each fuel-related
storage activity at each building is described

in each corresponding FSIP.

1.4  Previous Investigations

storage activities have been conducted at
any of these buildings.

No n're\‘;lol 1S munehgahnne rnlahnn to fuel

SECTION 2.0
INVESTIGATION DESCRIPTION

This section describes the activities
performed at Buildings 53, 73, 103 and 154
for each corresponding FSIP. There is no
information in the records regarding the
disposition of the USTs and associated
piping at each building. As part of each
FSIP, records were reviewed and local
agencies were contacted, to determine if
any additional records were available. No
additional information was available.

Based on the RRR, there are a total of nine
suspected USTs at Buildings 53, 73, 103
and 154: three at Building 53; one at former

Building 73; two at Building 103; and three
at Building 154. The investigations to find
these USTs (and associated piping)
included geophysical and subsurface
investigations at each building. The
purpose of the geophysical surveys was to
assess the shallow subsurface for potential
USTs and associated piping and to clear
test pit locations for potential subsurface
utitities. Based on the resuits of the
geophysical surveys, the test pit
investigation focused on the areas identified
by the surveys and locations proposed in
the FSIP. The purpose of the test pits was
to determine the presence, absence, nature
and location of USTs and related piping.
Appendix A contains lithologic logs of the
test pits. Details about these investigations
are as follows:

+ Geophysical investigations were
performed by NORCAL Geophysical

Canciltante mnnr‘m \ of Petaluma,

N AT DT AT LERD | WS bt

California at Buudmgs 53 73 and
154 on March 15 and 16, 1999.
Equipment and supplies (metallic
fencing) stored in the leased space
of Building 103 delayed the
geophysical survey of Building 103
until the lessee evacuated the
space. Building 103 geoph ysical
survey was conducted on

May 6, 1999. NORCAL used
electromagnetic terrain conductivity,
ground penetrating radar, and
electromagnetic line locating
methods for each survey.
Appendices B and C contain letter
reports by NORCAL, dated April 2
and May 21, 1999, respectively,
which contain additional details
about these geophysical surveys.

¢ Nielson Construction of Napa,
California excavated the test pits
with a backhoe on June 7 through
June 10, 1999.

e Chaudhary & Associates of Napa,
California surveyed the test pit
locations on August 5, 1999. FA/BC
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actually excavated to confirm the
absence or presence of the USTs
and associated piping.

¢ Soil sampling in test pits B154TR002
and B154TR003 was reduced from.
two samples at 6 and 11 feet bgs to
one at 4 feet bgs, due to the
presence of shaliow groundwater at
4 to 6 feet bgs.

¢ Although no USTs or piping were
identified in test pits B154TR006 and
B154TR007, shallow soil samples

wers collected due to alavatad field

10 WWIITWVULIWA W W Wi T o

PID readings.

o No groundwater was encountered in
test pits B154TR006 and
B154TR007 because the
excavations encountered refusal
(ooncrete) prior to reaching

~h

groundwater.

¢ Test pits to identify piping were
limited in number due to subsurface
obstructions and utilities. As a
result, FA/BC relocated several test
pits to confirm piping near USTs.

2.5 Quality Controi

QC samples are used to quantitatively
assess the quality of data generated during
the sampling event. Since the sampling
activities for Buildings 53, 73, 103 and 154
were conducted as one sampling event, the
number of quality control samples was
based on the number of sampies coliected
for the sampling event and not by each
FSIP. Quality Assurance/Quality Control
(QA/QC) sampling protocols were in
accordance with the QAPP. Table ITM1-6
is a summary of the number of QA/QC
samples collected and analyses conducted
for this investigation. QA splits were
submitted to the QA laboratory, but not
analyzed per direction of USACE.

SECTION 3.0
RESULTS

This section presents the results of
investigation activities at Buildings 53, 73,
103 and 154. The local geology and
hydrogeology from the lithological
descriptions recorded for each test pit is
described in Sections 3.1 and 3.2. A
summary of analytical data quality is
presented in Section 3.2. Analytical results
of samples collected from soil and
groundwater are presented and discussed
in Sections 3.4 and 3.5. A summary of IDW
is presented in Section 3.6.

As previously discussed in Section 2, the
geophysical surveys and test pit
excavations found four of the nine
suspected USTs (one 4,000-gallon UST at
Building 53, one 15,000-gallon UST at
Building 103, and two [10,000-gallon and
7,000-gallon] USTs at Building 154).
Associated piping was also identified for
each of the USTs. Samples to evaluate the
presence of contamination from USTs were
collected from test pits where a UST was
identified. Samples were also collected in
test pits when field conditions indicated
petroleum hydrocarbons had impacted soil
or groundwater. A total of eleven soil and
four groundwater sampies were collected
for this investigation. In addition to the
sampling, field water quality parameters
(pH, electrical conductance, temperature)
was measured and depth to groundwater
was recorded, if groundwater was
encountered. Water quality field

s i g i at timm i i o] e T a b
1 aun

measurements aire sumimdanzeu wi

ITM1-7.
31 Geology

The area surrounding Buildings 53, 73, 103
and 154 includes a low-lying hill formed by a
small outcropping of bedrock that can be

P, b i im e e

observed in the Sleeply SIORINng aica
between Buildings 56A and 53. Bedrock
consists of southwesterly steeply dipping
beds of massive sandstone, siltstone, and
shale from the Martinez Formation. These
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beds account for the rise in elevation
described previously. The Martinez
Formation includes marine-derived
sandstone interbedded with thin
fossiliferous shale. Alluvial material overlies

bedrock in most low-lying areas, and may -
range from a few feet to more than 80 feet
thick. Low lying areas to the south and west
of Buildings 53 and 154 were previously
marshlands that were filled in during

development of the Arsenal.

Soil encountered in most test pits at
buildings included fill overlying silty clay and

N [ 23 TR < 1 | Ry Wy i
ciay. The fill material consisis of gravelly

silt, low to medium plasticity clay, and siity
sand. The thickness of the fill averaged 2 to
3 feet in all of the test pits, except
BO73TRO01, where it was at least 6 feet
thick (the total depth of the test pit). The
characteristics of the silty clay to clay are
low to medium plasticity, low to moderate
toughness and dilatancy, moist to dry,
blocky, soft to firm, and low estimated
permeability. Color ranged from medium
brown to greenish gray. Petroleum
hydrocarbon odors were especially evident
in the clay when the color changed to
greenish gray.

Sandstone was encountered in test pit
BO53TR001 at 2.5 feet and test pit
B073TROO1 at 5 feet. Overlying the
sandstone in BO53TRC01 was a mixture of
decomposed sandstone material and silt,
while gravelly silty clay fill material covered
the sandstone in BO73TR001. The
sandstone appeared yellowish brown to
dark greenish gray (near the UST at
B0O53TR001), very fine grained, massive,
siliceous and moderately cemented,
moderately fractured, and low to medium
estimated permeability.

3.2 Hydrogeology

Groundwater was encountered in the
alluvial/fill material in six test pits
(B053TR001, BO73TR001, B1 54TR001,
B154TR002, B154TR003 and B154TR005).
Depth to water ranged from 4 to 6 feet bgs.

The approximate elevation of groundwater
at Buildings 53 and 154 is 7 feet above
mean seal jevel {msl), while the
groundwater elevation at former Building 73
is approximately 15 feet above msl. Based
on the geology in this area, the groundwater
encountered near Building 73 is probably
perched on top of the sandstone,
corresponding to the rise in elevation of the
groundwater at former Building 73. These
groundwater elevation data are approximate
and should only be used for comparison
purposes. ‘

Water quality parameters measured from
the test pits at Buildings 53, 73 and 154
indicate that the water is fresh. Electrical
conductivity values are lower at Building 53
(790 mhos/cm) and Building 73 (620
mhos/cm) than Building 154 (1230 to 1400
mhos/cm) and may indicate an increase in

total dissolved solids, but not enough to
classify the water as brackish. Total
dissolved solids (TDS) was measured at
Building 73 (495 mg/L), which is within the
range of 0 to 1,000 mg/L TDS for fresh
water (Driscoll, 1986). Additionally,
measured values for pH (6.88 to 7.10) are
corrected for temperature and typical for
fresh water, whereas saltwater pH is around
8.3 (Driscoll, 1986). Water quality
parameters measured in the field are shown
in Table ITM1-7 and analytical results for
TDS in Table ITM1-13.

3.3 Data Quality Assessment

Samples collected during the investigations

' 79 1N3 and 154 woare

at BUiidlllgb 53, 73, 103 ang 154 wer
shipped to EMAX Laboratories (EMAX) in
Torrance, California in four work orders:
99F051, 99F058, 99F065 and 99F079.
Results from the analyses were received in
both electronic and hard copy version.
Work Order 99F079 received full validation
for all elements identified in the third column
of Table 4-1 of the Benicia Arsenai-Wide
QAPP (BC, 1999a), against the
requirements of the QAPP, and subsequent
revisions summarized in the September
1999 Amendment. The remaining three
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Work Orders were verified for the subset of
elements defined in column 2 of Table 4-1
of the QAPP.

A summary of the data validation and
assessment is presented in Appendix D.
The data validation and assessment
resulted in qualification of analytical results
in the form of “flags” according to flagging
conventions described in Appendix E of the
QAPP (BC, 1999a). A complete summary
of analytical resuits, including flags and
reason codes, is presented in Appendices E
{soil) and F (groundwater). Appendix G is a

[P IRy RN Iy PP
legend for the analytical result tables.

In addition to data qualified as part of
validation activities, data presented in this
TM are also qualified when the resulis are
reported below the practical quantitation
limit (PQL) that is specified in Appendix A of
the QAPP. As specified in the QAPP, data
that are reported beiow the PQL, but above
the laboratory’s MDL are qualified with a “J"
flag and are considered to be estimated

values.

In general, with the exception of
polyaromatic hydrocarbon (PAH) data in soil
samples, analytical data received from
EMAX met requirements of the respeciive
analytical methods and requirements
specified in the Benicia Arsenal-Wide
QAPP. PAH data in soil samples did not
meet method requirements or requirements
of the QAPP and were, therefore, flagged
with “R” and rejected for use in project
decision-making. Although PAH data were
rejected, positive PAH results, while not
quantitative, are indicators of minimum
concentrations of PAHSs in the respective
soil samples and may, therefore, be used to
indicate the presence of PAH compounds.
All other data are considered useable for
project decision-making purposes.

3.4 Soil Analytical Results
Soil analytes greater than method detection

limits {(MDLs) are shown in Tables ITM1-8,
ITM1-8 and ITM1-10. Appendix D contains

all soil results for the field activities at
Buildings 53, 73, 103 and 154. Soil
samples were analyzed for Methods
3050B/6010A, 50308/8015B (gasoline
range organics [GRO]),
3550B/3630C/80158 (diesel range
organics/residual range organics
[DRO/RROY), 5035/8260B (volatile organic
compounds [VOCs]) with oxygenates,
3550B/8270C (semivolatile organic
compounds [SVOCs]), and 3550B8/8310
(PAHs). A summary of soil and analytical
results according to method is presented
below.

3.4.1 Method 6010 (Metals). Ten soil
samples were analyzed for total lead by
Method 6010B. Lead analyses were
conducted to evaluate potential impacts
from leaded gasoline used during DoD
operations at the Arsenal. In addition, one
soil sample was analyzed for lead,
cadmium, total chromium, nickel and zinc.
These additional metals analyses are
required by Solano County when waste oil
contamination is possible, as indicated for
Building 103.

Lead is detected in every soil sample
collected. Two results exceed the
California-modified residential preliminary
remediation goal (PRG} of 130 mg/Kg but
are less than the industrial PRG of 1,000
mg/Kg. Lead concentrations are detected
at 189 mg/Kg (2.25 to 2.75 feet bgs:
B053TR001-S03) and 285 mg/Kg (6.25-
6.75 feet bgs: B0O53TR001-506).
Concentrations of the waste oil metals are
not reported above any of their respective
residential PRGs. Figure ITM1-4 shows the
metals results in soil for Method 6010.
Table ITM1-8 presents the data.

3.4.2 Method 8015 (GRO/DRO/RRO).
Eleven soil samples were analyzed for TPH
by Method 8015B. For this analysis, ranges
of petroleum hydrocarbons are reported as
GRO {C4 to C12), DRO (between C10 and
C24), and RRO (between C20 and C40).

As a result of these quantification ranges,
there is some overlap of GRO/DRO and
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DRO/RRO. In order to identify the probable
source of the contaminant, chromatographs
were studied to determine the primary
signature represented for that sample. Soil
results of Method 8015B are shown on
Figure ITM1-5, and presented in Table
ITM1-9.

In general, petroleum hydrocarbons are
detected in soil samples at each building,
except for former Building 73. Petroleum
hydrocarbon concentrations range from less
than MDLSs to a high of 5790 mg/Kg in test
pit B154TRO0O03 at 4 to 4.25 feet bgs.

Concentrations range from below MDLs to

7,400 mg/Kg at Buildings 103 and from
below MDLs to 5,790 mg/Kg at Building154.
Concentrations at Building 53 range from
below MDLs to 560 mg/Kg.

Chromatographs for soil samples at Building
53 indicate the presence of gasoline and

motor oil range hydrocarbons. Portions of

the DRO detected from Building 53 appear
more representative of motor oil and lighter
components, like kerosene.

The vertical extent of petroleum
hydrocarbons was determined in test pit
B103TRO003 at Building 103. Soil samples
at 6 to 6.5 feet bgs range from 1800 mg/Kg
DRO to 7,400 mg/Kg RRO. Petroleum
hydrocarbons are not detected at 11 feet
bgs, which represents the bottom of the
UST. Soil in the area of the filiport and the
piping uncovered in test pits do not appear
impacted. Therefore, petroleum
hydrocarbon-impacted soil at test pit
B103TR003 may be from ieaking product
lines. Building 103 chromatographs indicate
gasoline, motor oil, and lighter than diesel
range constituents.

Building 154 chromatographs indicate
gasoline, diesel, light motor oil, and lighter
than diesel range constituents. In summary,
it appears that gasoline and lighter fractions
of diesel appear in soil at Buildings 53, 103
and 154. In addition to these contaminants,
diesel is also found at Building 154.

Overall, the lateral extent of petroleum .
hydrocarbons has not been defined at
Buildings 53, 103, and 154. Concentrations
exceed assessment criteria of 250 mg/Kg
for GRO and 500 mg/Kg for DRO/RRO at
test pits B0O53TR001, B103TR0O03,
B154TR002, B154TR003, B154TR006, and
B154TR0O7.

3.4.3 Method 8260 (VOCs). Eleven soil
samples were analyzed for VOCs and
oxygenated compounds during the
investigation of Buildings 53, 73, 103, and
154. Oxygenates (methyl tertiary butyl
ether, diisopropyl ether, ethyl tertiary butyl
either, tertOamyl methyl ether, and tertiary
butyl alcohol) are gasoline additives. These
additives were introduced into gasoline
around the early 1980s, after the Army left
the Arsenal. These analytes were
specifically added to the Method 8260
analyte list in order to distinguish possible
post-Army gasoline releases. Oxygenates
were not detected in any of the soil samples
above MDLs.

VOC concentrations in soil consist primarily
of hydrocarbon related compounds (for
example, xylenes) and range less than
MDLs to 24 mg/Kg of napthalene in test pit

DAEATD,
B154TRO03 at 4 to 4.25 feet bgs.

Chlorinated hydrocarbons are detected in
various concentrations in all of the test pits
(max = 0.022 mg/Kg trichloroethene [TCE]
in BO73TR001). Otherwise, hydrocarbon-
related compounds are detected in all test
pits at slightly higher concentrations. The
distribution of detected VOCs are similar in
aii test pits, except BO73TR001, where no
petroleum hydrocarbon VOCs were
detected. This is consistent with the total
petroleum hydrocarbon (TPH) results for
samples collected from this test pit and
analyzed by Method 8015. TCE is the only
chlorinated VOC reported at BO073TR001 at
0.022 mg/Kg (4 feet bgs). Soil results by
Method 8260 are shown on Figure iTM1-1,
and presented in Table ITM1-10.
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3.4.4 Method 8270 (SVOCs). One sail
sample was analyzed by Method 8270. All
soil results are less than MDLs.

3.45 Method 8310 (PAHSs). Soil data for
Method 8310 were rejected and can not be
used quantitatively. Details are included in
Section 3.3, Data Quality Assessment.
However, the data were reviewed to see if
concentrations were generally low or high.

3.4.6 TICS in Soil. Tentatively identified
compounds (TICs) were reportéd for

Methods 8260 and 8270 in accordance with
the OADPP  Criteria for TiCs isbased on a

HIS WA« Wistvines o o Daatd

response factor against hexane. All
chemicals having a match quality greater
than 80 percent were reported by the
laboratory and are shown in Table ITM1-11,
All results are included in Appendix H.

The majority of the TICs appear to be fuel-
reiated hydrocarbons. Other TiCs, such as
methy-isobutyl-ketone is solvent-related and
the indene group of chemicals are PAHS.
TIC concentrations are similar in value to
target list of components.

TIC results were evaluated so that any TIGC
reported consistently in samples may be
added to the method anaiyte list for
subsequent investigation phases. Due to
the proximity of Buildings 53, 73, 103 and
154 to the 50 Series Complex and possible
overlap of soil and groundwater
contamination, the addition of TICs to the
target analyte list will be addressed as part
of the 50 Series TM.

35 Groundwater Analytical Results

Groundwater contaminants greater than
MDLs are shown in Tables I[TM1-12,
[TM1-13, JTM1-14 and ITM1-15.

Appendix E contains all groundwater results
for the field activities at Buildings 53, 73,
103 and 154. Groundwater samples were
analyzed for Methods 3010A/601 0B,
5030B/8015B (GRO), 3520C/3630C/8015B
(DRO/RRO), 5030B/8260B (VOCs) with

oxygenates, 3520C/8270C (8VOCs), and
3520C/3630C/8310 (PAHS).

35.1 Method 6010 (Metals). Four
groundwater samples were analyzed by
Method 6010. Lead and selective metals
(cadmium, total chromium, nickel and zinc)
were analyzed in groundwater. No metais
are detected above MDLs. Table ITM1-12

presents the results.

3.5.2 Method 8015 (GRO/DRO/RRO).
Four groundwater samples were analyzed
by Method 8015. The explanation of the
carbon ranges for GRO/DRO/RRO is
included in Section 3.3.2 Method 6010
(Metals) for soil results. GRO and DRO
were detected in all groundwater samples.
RRO is only detected in test pit B154TR003
(4100 ug/L). Detectable concentrations of
petroleum hydrocarbons are significantly
higher and similar in magnitude at Buildings
154 and 53 than former Building 73.
GRO/DDO/RRO concentrations range from
1300 ug/L to 24300 ug/L at Buildings 53 and
154. Former Building 73 concentrations
range from 160 to 1370 ug/L. At Building 53
the highest concentrations were detected
for DRO (1300 ug/L GRO compared to 3500
ug/L DRO). The results of groundwater for
Method 8015 are shown in Figure ITM1-7
and presented in Table ITM1-13. At
Buildings 73 and 154, the highest
hydrocarbon concentrations were detected
for GRO.

As noted above for Method 8015 and 8260
soil results, soil samples from former
Buiiding 73 indicate little or no petroleum
hydrocarbons in soil. Therefore, the impact
on groundwater by petroleum hydrocarbons
is probably from another source. However,
soil is impacted at Buildings 53, 103 and
154. This may signify that groundwater was
impacted from the UST or associated piping
at each building.

3.5.3 Method 8260 (VOCs). Four
groundwater samples were analyzed by
Method 8260. Oxygenates are not detected
in groundwater at Buildings 53, 73, 103 or
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154. This is consistent with the soil results
for oxygenates. This indicates that the
source of the impacted groundwater
identified by these samples is likely from
former DoD activities at the Arsenal.

VOCs reported are predominantly derived
from petroleum hydrocarbons. However,
other VOCs reported include cis 1,2-
dichloroethene, trans-1,2-dichlorethene, and
TCE. All samples reported contain at least
two of these chiorinated VOCs. All
chlorinated hydrocarbon values reported
exceed their respective MCLs. VOCs in
groundwater at Buildings 53, 73, and 154
are shown on Figure ITM1-8 and presented
in Table ITM1-14.

35.4 Method 8270 (SVOCs). One
groundwater sample was analyzed by
Method 8270. Groundwater from test pit
B073TR001 was analyzed for SVOCs,
because of the possibiiity of waste dils. A
results are detected below MDLs.

355 Method 8310 (PAHs). Four
groundwater samples were analyzed by
Method 8310. PAHSs are detected in all
groundwater samples. Benzo{a)pyrene is
the only PAH reported that has an
established MCL of 0.2 ug/L. This
compound is reported in B053TR001 (0.09
ug/L) and B154TR002 (6.1 ug/L), which
exceeds its MCL. PAHs in groundwater at
Buildings 53, 73 and 154 are shown on
Figure ITM1-9 and presented in Table
ITM1-15.

3.5.6 TICs in Groundwater. Criteria for
TiCs is discussed in Section 3.4.6, TICs in
Soil. TIC results in groundwater are shown
in Table ITM1-16. Complete results for
TiCs are also included in Appendix H.

The majority of TICs in groundwater appear
to be fuel-related with the minority being
solvent related or PAHs. These results are
comparable to the TICs identified in soil.
TIC concentrations detected are similar in

value to target list compounds.

Due to possible overlap of soil and -
groundwater contamination, the addition of
TICs to the target analyte list will be
conducted as part of the 50 Series TM.

3.6 Investigation Derived Waste
Approximately 13 drums were filled with soil
from BO73TR001, B154TR002 and
B154TR003 during this investigation.
Groundwater was less than 6 feet deep in
these test pits and returning soil to the
excavation was not an option. As a result,
approximately 26 yards of clean gravel was
used to fill the test pits to slightly above the
water table. With a base of gravel, the pits
were then backfilled and compacted with
some of the excavated soil. This procedure
left a surplus of excavated soil. Based on
analytical resuits, soil from BO73TR0O01 has
no detectable levels of petroleum
hydrocarbons and low concentrations of
chlorinated hydrocarbons (max TCE =
0.002 mg/Kg). Soil from B1564TR002
contains petroleum hydrocarbons (max =
1,100 mg/Kg DRO) and no detectable levels
of chlorinated hydrocarbons. Soil from
B154TR003 contains petroleum
hydrocarbons (max = 5,790 mg/Kg GRO),
but no chlorinated hydrocarbons. Metals
rasults for all soil samples were below TTLC
levels. Therefore, the IDW is primarily
impacted with petroleumn hydrocarbons and
can probably be disposed of ata Class
landfill.

SECTION 4.0
DATA QUALITY OBJECTIVES

The DQOs for this field investigation are
shown on Table ITM1-17. These objectives
are from the FSIPs for Buildings 53, 73, 103
and 154.

SECTION 5.0
RISK ANALYSIS
A risk-based approach to formalize
assessment criteria has not been
established for this project. The proximity of
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the 50 Series Complex and Buildings 53,
73, 103 and 154 provides the opportunity to
develop a conceptual risk model for this
area, because potential exposure pathways
and receptors are likely to be similar. A risk
analysis for these buildings will be included
in the TM for the 50 Series Complex.

SECTION 6.0
SUMMARY AND RECOMMENDATIONS

The following section summarizes the
results of this investigation at Building 53,
73, 103 and 154. Based on these

conclusions, severai recommendaiions are
made.

6.1 Summary

A total of four of the nine suspected USTs
and associated piping were confirmed
during this mvestigation (one 4,000-gallon
UST at Buiiding 53, one 15,000-gailon UST
at Building 103, and 7,000-and 10,000-
gallon USTs at Buiiding 154). The USTs
not found were: a set of 1,000-and 10,000-
gallon USTs reported to be beneath the
southeast corner of Building 56A
{(associated with Building 53); a 1,000-gallon
UST at former Building 73; a 3,000-gallon
UST at Building 103; and a 1,400-gallon
UST at Building 154.

Based on the geophysical survey, the
confirmation of the two USTs beneath
Building 56A was inconclusive because of
limitations in geophysical techniques
through an elevated concrete floor.
Additional possible evidence of
contamination from these two potential
USTs will be identified from soil samples
collected from two borings in this area
during an investigation conducted at the 50
Series Complex. The soil sample results
from these borings are not included in this
report, but will be included in a future TM for
the 50 Series Complex.

The UST at Building 73 and the 3,000-
gallon UST at Building 103 were not found
in test pits. It is possible that the UST at

Building 73 was removed when the building
was demoilished for the construction of
Building 98. During this investigation, there
were no geophysica!l anomalies detected in
the suspected location of the 3,000-gallon
UST at Building 103. Additionally, there
was no piping associated with the
suspected location of the 3,000-gallon UST,
and no signs of contamination. Therefore,
we conclude that the 3,000-gallon UST was
never installed at Building 103, and may
actually be the UST located at Building 161.
The reported UST at Building 161 will be
invastigated in the future.

Three test pits were dug in the area of the
1,400-gallon UST at Building 154. No
evidence of piping or the UST was found. A
geophysical anomaly in this area is probably
due to subsurface concrete and interference
from utility alignments.

Analytical results indicate the presence of

r'u =1k AL = AR w LRSI~ AR L oA~

petroleum hydrocarbons in sonl at Buildings
53, 103 and 154, while petroleum
hydrocarbons and chiorinated hydrocarbons
were identified in groundwater at Buildings
53, 73 and 154. The lack of petroleum
hydrocarbons identified in soil at Building 73
may indicate that the groundwater impacted
by chiorinated VOCs, is not from former fuel
storage activities at Building 73, but another
unidentified source. Additionally, the
geophysical survey did not indicate the
presence of an UST at Building 73.
Therefore, no further action is warranted to
address USTs at Building 73.

isomers of DCE were reporied in
groundwater. These are likely degradation
products of the parent product of TGE.
Based on the presence of these isomers
and the parent compound, it is likely that
TCE is undergoing some kind of natural
degradation.

6.2 Recommendations

The following recommendations are based
on the evidence gathered during this field
investigation:
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¢ Determine the source of the
impacted groundwater at Building
73.

e Determine the source and extent of
the impacted soil and groundwater -
at Building 154.

e Remove or close the USTs and
associated piping at Buildings 53,
103 and 154 in compliance with
state and county requirements.

o No further action under FUDS is

recommended to addregs the

TIWANr Wl AN CAWAWAT Wrared

reported 1,000-galion UST at
Building 73, the reported 3,000-
gallon UST at Building 103, and the
reported 1,400-gallon UST at
Building 154.

¢ Recommendations to address the

PRy WS A o bloin A NN

putenual I GUU'Q&!IUII ailnid 1v,uuu-
gallon USTs below Building 56A and
associated with Building 53 will be
finalized when data are evaluated
from the 50 Series Complex
investigation.

e Evaluate the possible mechanisms
of naturai attenuation present in this
area in conjunction with the 50
Series Complex data.

e Conduct recommended work in
conjunction with further investigation
of Area | Fuel Oniy facilities.
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. Table ITM1-2
Sample and Analysis Summary for Building 53

Soilf | Depth TPH- TPH-
Building | Trench Sample ID water | (feet) | VOCs | Lead | DRO/RRO | GRO | SVOCs | PAHs
53 TR0OO1 | B53TR001-S01 S 6.0 X
B53TR001-S02 S 6.0 X
B53TR001-303 S 6.25 X X X
B53TR001-504 S 2.0 X
B53TR001-S05 S 2.0 X
B53TR001-S06 8 2.25 X X X
B53TR001-S07 S 4.0 X X X
B53TRO01-W(1 GW 8.5 X X X X X
TRO02 | Per FSIP, Trench to confirm piping. No samples planned; no samples collected.
Total No. of Analyses S -- 2 3 3 2 0 3
GW - 1 1 1 1 0 1

VOCs = volatile organic compounds by 8260/5035 {s0il)/50308 (water)
TPH-DRO/RRO = total petroleum hydrocarbons - diesel range organics/residual range organics by 8015M/3510C
TPH-GRO = total petroleum hydrocarbons - gascline range organics by 8015M/5030B

PAHs = polynuclear aromatic hydrocarbons by 8310/3510C

SVOCs = semi-volatile organic compounds by 8270/3550C

GW = groundwater

S = soil
. Table ITM1-3
Sample and Analysis Summary for Building 73
Soil/ | Depth TPH- TPH-
Building | Trench Sample ID water | {feet) [ VOCs | Metals® | DRO/RRO | GRO | SVOCs | PAHs | TDS
73 TROO1 | B73TR001-SO1 S 4.0 X
B73TR001-S02 S 4.0 X ,
B73TR001-S03 S 4.0 X X X
B73TR001-WO1 GW 5.0 X X X X X X X
Total No. of Analyses ] -- 1 1 1 1 0 1 0
. GW - 1 1 1 1 1 1 1
VOCs = volatile organic compounds by 8260/5035 (scil}/5030B {water)
TPH-DRO/RRO = total petroleum hydrocarbons - diesel range organics/residual range organics by 8015M/3510C
TPH-GRO = total petroleum hydrocarbons - gasciine range organics by 8015M/5030B
PAHs = polynuclear aromatic hydrocarbons by 8310/3510C
SVOCs = semi-volatile organic compounds by 8270/3550C
1O = 01d! QISSOIveQ SOHAS
GW = groundwater
S = soll
* cadmium, chromium, lead, nickel, and zinc
FORSGREN ASSOCIATES/BROWN AND CALDWELL Final
Area | Buildings 53, 73, 103 and 154 TM June 2000

BCSACOMBCSACO2PROJECTSWIS ARMY CORPS\BENICIA ARSENALVREPORTS\BSS_73_103_154\TM1-TABLES.DOC




Table ITM1-4
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Sample and Analysis Summary for Building 103
Soil/ | Depth TPH- TPH-
Building | Trench Sample ID water | {feet) | VOCs | lead | DRO/RRO | GRO | SVOCs | PAHs
103 TROO1 No tank or feature encountered; no samples collected
TROO2 No tank or feature encountered; no samples collected
TR003 | B103TRO03-S01 S 6.0 X
B103TR0O03-S02 S 6.0 X
B103TR003-S03 S 6.0 X X X
B103TR003-S04 S 11.0 X
B103TR003-S05 S 11.0 X
B103TR003-S06 S 11.0 X X X
B103TR003-S07 S 11.0 X
B103TR003-S08 S 11.0 X
B103TR0O03-S09 S 11.0 X X X
Total No. of Analyses S -- 3 3 3 3 0 3
GW 0 1] 0 0 0 0
VOCs = volatile organic compounds by 8260/5035 (50|I)!50308 (water)
TPH-DRO/RRO = total petroleum hydrocarbons - diesel range orgamcs/resndual range organics by 8015M/3510C
TPH-GRO = total petroleum hydrocarbons - gasoline range organics by 8015M/50308
PAHSs = polynuclear aromatic hydrocarbons by 8310/3510C .
"~ SVOCs = Semi- volatile organic compounds by 8270/35500
GW = groundwater
S = soll
Table ITM1-5
Sample and Analysis Summary for Building 154
Soil/ | Depth TPH- TPH-
Building | Trench Sample ID water | (feet}) | VOCs | Lead | DRO/RRO | GRO | SVOCs | PAHs
154 TROO No tank or feature identified, no samples taken
TR0OO2 B154TR002-S01 S 3.8 X
B154TR002-S02 S 3.8 X
B154TR002-S03 S 3.8 X X X
B154TR0O02-WO1 GwW 4.0 X X X X X
TR003 | B154TR003-S01 S 4.0 X
B154TR003-S02 S 4.0 X
B154TR003-S03 S 4.0 X X X
B154TR003-W01 GW 6.0 X X X X X
TRO04 Per FSIP, trench excavated to identify piping; no samples planned; no samples collected
TRO05 Tank identified, samples collected from adjacent trench TR003
TRO06 B154TH006-S01 S 3.5 X
B154TR006-S02 S 35 X
B154TR006-503 S 35 X X X
TR0O07 | B154TR007-S01 S 5.0 X
B154TR007-S02 ] 5.0 X
B154TR007-S03 S 4.8 X X X
Total No. of Analyses S -- 4 4 4 4 0 4
GW 2 2 2 2 0 2
VOCs = volatile organlc compounds by 8260/5035 (50|I)150306 {water)
TPH-DRO/RRO = total peiroieum hydrocarbons diesel range organlcszresﬁual range organics by 8015M/3510C)
TPH-GRO = total petroleum hydrocarbons - gasoline range organics by 8015M/5030B
PAHs = polynuclear aromatic hydrocarbons by 8310/3510C
SVOCs = semi-volatile organic compounds by 8270/3550C
GW = groundwater
S = soil
FORSGREN ASSOCIATES/BROWN AND CALDWELL Final
Area | Buildings 53, 73, 103 and 154 TM June 2000



Table ITM1-6

Quality Assurance/GQuality Control Sample Summary

Sample ID Matrix | Sampletype | VOCs | TPHg | TPHd PAHs | Metals | SVOCs | TDS
BOS3TRO01-W02 W Trip blank X

B073TR001-WO01 GW MS/MSD X X X - X X X
B073TR001-W02 W Source X X X X X
B073TR001-WO03 W Filter blank X
B103TR003-S04 S MS/MSD X

B103TR003-S05 S MS/MSD X

B103TR003-S06 S MS/MSD X X X
B103TR0O03-S07 S QA split X

B103TR003-S08 S QA split X

B103TR0O03-509 S QA split X X X
B103TROC3-WOH W Trip Blank X

B103TR003-W02 w Trip blank X

B154TR002-W02 W Trip blank X

B154TR003-W02 w Filter blank X
B154TR003-W03 W Trip blank X

B154TR007-S04 S Duplicate X

B154TR007-S05 S Duplicate X

B154TR007-S06 S Duplicate X X X
B154TR007-W01 w Trip blank X

GW = groundwater sample

MS/MSD = matrix spike/matrix spike duplicate

PAHSs = polynuclear aromatic hydrocarbons
QA = quality assurance

S = soil sample

SVOCs = semi-volatile organic compounds
TDS = total dissolved solids

TPHg = total petroleum hydrocarbons - gasoline
TPHd = total petroleum hydrocarbons - diesel
W = water sample

Note: QA split samples were submitted to QA laboratory, but not analyzed per direction by USACE.

Table ITM1-7
Water Quality Field Measurements for Buildings 53, 73, 103 and 154
Electrical
Trench pH conductivity Temperature (°C) Odor
{mhos/cm)
B0O53TRO01 7.10 790 142 moderate
hydrocarbon
B073TR001 7.01 620 21.7 slight hydrocarbon
B154TR002 7.02 1400 256 moderate to strong
hydrocarbon
B154TR0O03 6.88 1230 237 strong
hydrocarbon
cm = centimeter
°C = degrees celcius
FORSGREN ASSOCIATES/BROWN AND CALDWELL Final
Area | Buildings 53, 73, 103 and 154 TM June 2000
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