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EXECUTIVE SUMMARY

The Expanded Site Inspection (SI) presented in this Field Site Investigation Plan (FSIP) is being
conducted at the former Benicia Arsenal (Arsenal), a formerly used defense site (FUDS), located in
Benicia, California. '

The foundation of this FSIP is based on a Preliminary Assessment (PA) prepared to determine if

past United States Department of Defense (DoD) activities warrant further environmental 4
investigation (FA/BC, 2004). 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 an '

upcommg Fuel Storage Tank Removal Action Plan that changed the recornmendanons of three

of the 389 sites evaluated in the PA, 327 are considered NDAI and 62 are categonzed as FAR This
FSIP covers 53 of the 62 FAR sites. Of the remaining 9 FAR sites, the available records indicate the
possibi]ity of fuel storage tanks with the other sites recommended for risk evaluation in the remedial
mvestigation phase. The fuel storage tank-related sites are not mcluded in the scope of this FSIP
due to DoD funding constraints.

The overall objectives to this Expanded SI include: 1) identifying DoD-related contamination based

on the highest risk to human health and/or the environment, 2) determining if additional data is
necessary to characterize any potential impact and 3) delineating the extent of contamination (if
additional data is necessary). The Expanded SI will focus primarily on potential groundwater
impacts at the former Arsenal. Soil samples will only be collected from selected locations. If data
indicatés only a post-Army impact (e.g. the occurrence of methyl-teriary-butyl ether [MTBE]), no
further action will be conducted to investigate non-DoD-related contamination.

mobilization. A dynamic sampling strategy will be used to meet this goal. The strategy functions by
collecting samples and quickly evaluating the resulting data to guide subsequent sample collection.
The FSIP includes a decision chart that will help the project team acquire the necessary data for each
study area. Contingencies are provided so that planned field activities can be modified quickly as the
investigation proceeds.

At a minimum, an attempt will be made to collect the data necessaty to determine impacts from
DoD-related contaminants at all of the proposed inspection sites. If funds are still available after
this step has been completed, each site will be evaluated to determine if contaminant delineation is
necessaty. If so, the sites will be ranked in order of highest risk to human health and/or the ‘
environment. Additional data will be collected at those sites based on these ranking and available
funds. Any sites that are not fully characterized in this Expanded SI will be investigated at a later
date when additional funds are available.
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1.0 PROGRAM GOALS AND PROJECT ORGANIZATION

The Expanded Site Inspection (SI) presented in this Field Site Investigation Plan (FSIP) is being
conducted at the former Benicia Arsenal (Arsenal), Benicia, California under General Services
Admunistration Contract No. GS5-23F-0067M, Task Order 9T3N176PG. The FSIP was prepared to
comply with requirements of the Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) and the Resource Conservation Recovery Act (RCRA), as appropriate.
This section of the document describes the relationship between the Expanded SI and the Formerly
Used Defense Sites (FUDS) program. It also identifies the personnel responsible for execution of
the work described herein.

11 Proiect Ovesvi

In accordance with FUDS program goals and U.S. Army Corps of Engineers (USACE) guidance
documents, this Expanded SI is being conducted to determine the presence or absence of chemicals
that may have impacted the environment from past Department of Defense (DoD) activities 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 formetly owned by, leased by, possessed by, or
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. “Beneficial

use” of former DoD land 1s defined as activity by subsequent landowners or lessors that would
. either mask contamination caused by DoD or continue contamination in the same manner.

As part of the FUDS process at the former Arsenal, a Preliminary Assessment (PA) was prepared to
deterrmne if past DoD acuvmes warrant further environmental 1 mvesugatlon (FA/ BC 2004) The

specxﬁc goal of the PA was to develop sufficient mforrnation to categorize each site Wlthln the
former Arsenal property as one of the following:

. No DoD action indicated (NDAI);
. Further Action Recommended (FAR); or
. Imminent health nisk requiring an immediate response (IRR).

Of the 389 sites evaluated in the PA, 324 were considered NDAI and 65 were categorized as FAR
(FA/BC, 2004). No IRR sites were identified. Since the submittal of the final version of the PA,
more research was conducted as part of the upcoming Fuel Storage Tank Removal Action Plan
where the recommendation of three sites changed from FAR to NDAI Therefore, there are 327

~ NDAI sites and 62 FAR sites at the former Arsenal. This FSIP covers 53 of the 62 FAR sites. The
remaining 9 FAR sites, the available records indicate the possibility of fuel storage tanks, with the
other sites recommended for risk evaluation in the remedial investigation phase.

The fuel storage tank-related sites are not included in the scope of this FSIP due to DoD funding
constraints. Two sites included in this FSIP may have underground storage tanks (USTs) (Building
31 and Building 161). As with the other sites with only a2 UST-related occurrence, the USTs at

. Building 31 and Building 161 will not be investigated. The Fuel Storage Tank Removal Action Plan
is being developed for all fuel storage tank-related sites.
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There are five sites (Building 26, Building 28, Building 53, Building 103 and Building 154) that
underwent UST removal actions in 2002 (Geofon, 2003). Soil and groundwater samples were
collected when the UST's were removed. Additional investigation was requested by the lead
regulatory agency for further delineation of petroleum impacts at three sites (Buildings 53, 103 and
154). Atall of these sites, the lead regulatory agency also requested sub-meter coordinates of the
former tank locations. This additional investigative work is included as part of this FSIP.

1.2  Project Organization

Figure 1-1 presents the organization chart for this project and lists the specific responsibilities of key
USACE staff, Brown and Caldwell staff, and subcontractors.

e

1.3  FSIP Organization

This FSIP is organized into ten sections. Section 1.0 presents general information pertinent to the
overall project. Section 2.0 describes the problem to be addressed by this Expanded SI and provides
background information for the project, including the physical setting, geology, hydrogeology,
histoty, historical use, and chemical processes employed at the former Arsenal during its active life.
Previous investigations are also summarized in Section 2.0. A summary project description and

schedule are included in Section 3.0. Section 4.0 presents the project approach. Section 5.0 outlines
the design and rationale of the investigative process in detail, including sampling objectives, sample
types and matrices, sampling frequencies, and analytical methods. Decision criteria are presented for
additional step-out/step-in soil borings. Sampling methods are listed in Section 6.0. A summary of .
analytical method requirements are included in Section 7.0. Section 8.0 describes the procedure for
manageément of investigation derived waste (IDW). Section 9.0 presents quality control (QC)
procedures. References are listed in Section 10.0.
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2.0 PROBLEM DEFINITION AND PROJECT BACKGROUND

The sites selected for this Expanded SI were chosen based on previous investigations and the PA
(FA/BC, 2004). There are a total of 62 FAR sites. As discussed in Section 1.0, there are 9 UST-
related sites that will not be investigated at this time due to funding constraints. Also, there are
several sites whete risk assessments will be conducted in the remedial investigation phase. .
Thetrefore, a total of 53 FAR sites will be addressed in this investigation phase. Hereafter, these 53
FAR sites are referred to as the proposed inspection sites.

The overall objectives of this Expanded SI include: 1) identifying DoD-related contamination based
on the l:ughest 1isk to human health and/ ot the envuonment 2) determmmg if addmonal data is

a 4 . K
addmonal data is necessary) 1If data mdlcates only a post Army 1mpact (e.g. the occurrence of
methyl-tert-butyl ether [MTBE]), no further action will be conducted to investigate non-DoD-
related contamination. Also, sites that have been identified in previous investigations as having
another potentially responsible party will not be investigated.

This FSIP has been designed to accomplish all investigative work in the study area through a single
field mobilization. A dynamic sampling strategy will be used to meet this goal. The strategy -

functions by collecting samples and quickly evaluating the resulting data to guide subsequent sample
collection. The FSIP includes a decision chart that will help the project team acquire the necessary
data for each study area. Contingencies will be provided so that planned field activities can be
modified quickly as the investigation proceeds.

The Expanded SI will focus primarily on potential groundwater impacts at the former Arsenal. Soil
+ samples will only be collected from selected locations. This strategy is based on the assumption

that any significant surtace or subsuriace releases related to Dol 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 adjacent to Suisun Bay and it has been at least 40 years since DoD
activity ceased at the former Arsenal.

At 2 minimum, an attempt will be made to collect the data necessary to determine impacts from
DoD-related contaminants at all of the proposed inspection sites. If funds are still available after

thic sten hac heen caomnleted each cite wrill 1'\9 e‘rah'mfpr‘ to datermina 1F Fnrfl‘\pr rnnfuminapf

LAY ULLp AAS vl UAdLpAT LAy Savas Save vaa ¥ adusioas L WG L0 B Y-

delmeauon is necessary. If so, the sites will be ranked in order of highest risk to human health
and/or the environment. Additional data will be collected at those sites based on these ranking and
available funds. Sites that are not fully characterized in this Expanded SI will be investigated at a
later date when additional funds are available.

21 Site Location and Description

The former Arsenal is located about 25 miles northeast of San Francisco in Benicia, California, on
the north side of the Carquinez Strait (Figure 2-1). During its active life (1849-1964), 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 acquisition to a
total of 2,728 acres, of which 190 acres were located with the Carquinez Strait to the south and
Suisun Bay to the northeast (Jacobs, 1999).
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The former Arsenal can be divided into five areas according to the primary DoD land uses shown
on Figure 2-2. These areas are: :

AreaW  Warehouse Area

Areal Industtial/Manufacturing Area

AreaR  Revetment/Explosives Holding Area

AreaM  Motor Pool and Historical Ordnance Storage Area
Area S Magazine Storage Expansion Area

2.1.1 Physical Setting

ocated along the eastern margin of the Coast Range Geomorphic Province of

California, in an area of low hills along the northern shore of the Carquinez Strait. North-northwest
trending hills and valleys are approximately parallel to the San Andreas Fault system. . The local
topogtaphy controls the flow pattern of surface water, and to 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).

level at the Carquinez Strait to an elevation of approxxmately 160 feet above mean sea level (msl) m
the low-lying foothills near the former location of Pine Lake (Figure 2-2). 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 Carquinez Strait and
Suisun Bay. The surface drainage in the northwestern part of the Arsenal area is toward the east
into the Sulphur Springs Creek drainage channel. The northeastem corner of the former Arsenal is -
comptised of low-lying hills up to 250 feet in elevation, with surface drainage generally toward the

west into the Sulphur Springs Creek drainage (Figure 2-2).
2.2 Arsenal Geology and Hydrogeology

The former Arsenal is located in the southern part of the northern Coast Range of Califoria, where
the geologic history has been complicated by stresses associated with the San Andreas strike-slip
fault system. The complexity of the regional geology has resulted in some discrepancies between
geologists concerning the names of various stratigraphic units (Dibblee, 1980; Sims et. al., 1973; and
Graymer et al., 1999). However, published geologic interpretations generally agree on the relative
ages and types of material for the stratigraphic units. For consistency, the names provided in the
most recent geologic publication for the Benicia area (Graymer et al., 1999) are used throughout this
report. A summary of the regional, local, and site-specific geologic and hydrogeologic setting is
presented below, and lithologic data and groundwater quality parameters are also discussed for the
former Arsenal. ,

Two fauits were identified 1n the Benicia area by Graymer et. al. (1‘)’)9) the Sky Valley Fault and the
Lake Herman Fault (Figure 2-3). The Lake Herman Fault is 2 west-dipping thrust fault that is
mostly equivalent to the West Sulphur Springs Valley thrust fault described by Weaver (1949). The
Lake Herman Fault roughly follows the Sulphur Springs Creek drainage (Figure 2-3). The
subparallel Sky Valley Fault is located in the hills about 2,000 feet to the east.
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As described by the conceptual hydrogeologic model developed for the former Arsenal (FA/BC,
2003a), the facility can be divided into two major hydrogeologic areas: the Highlands and the
Lowlands (Figure 2-4). '

The Highlands are the foothill areas of the former Arsenal. The Highland areas drain into the
Lowlands of the Sulphur Springs Creek drainage area, or to the Lowlands of southern Area I. The
boundary between the Highland and the Lowland areas in the Sulphur 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 2-4). The Highlands in the
industrial area are the foothills above the filled former marshlands or swamp.

tbick) of Plelstocene a].luwal and ﬂuv1al depos1ts over bedrock (the Paleocene Vme Hﬂl Sandstone or
the Cretaceous Great Valley Sequence). The overlying alluvial material consists of sandy silt
interbedded with clay, or as cemented sand with seams of gravel. Unconsolidated fluvial deposlts of
clay, silt, sand and gravel cover the bedrock along the creek valleys.

The Lowland area, as shown on Figure 2-4, is the flatlands associated with the Sulphur Springs
Creek drainage and the former marshlands in Area I. The geology of the Lowland area is
characterized by artificial fill and/or Holocene alluvial and fluvial deposits overlying the Holocene
Bay Mud. The Holocene Bay Mud may lie directly on the bedrock, or older alluvial and fluvial
deposits may be present on the bedrock surface below the Holocene Bay Mud.

Groundwater gradients are generally steeper in the Highland area (ranges from 0.045 feet/foot to
0.0053 feet/foot) compa.ted the gradients in the Lowland areas (about 0.0016 feet/foot). This is due
to the steepet terram in the nghlands (FA/BC, 2003a). The hydrauhc conductmty of the alluvial
ma presen yin s varies from unde ay to just ov:

hydraulic conductivity of the Holocene Bay Mud and clayey . ﬁll matenal in the Lowland area is
generally less than 1 foot/day (FA/BC, 2003a). In general the shallow groundwater in the Lowland
areas is brackish to saline (greater than 1,000 milligrams per liter [mg/liter} total dissolved solids
[TDS]) and the groundwater in the Highland areas is fresh. The freshwater-saltwater interface along
the coast is generally near the boundary between the Highland area and the Lowland area (FA/BC,
2003a). The groundwatet flow direction is generally similar to the surface water direction flow, from

tonoetavhical hieh nnwn-n to low noints and from the Hichlands to the Lowlands.

L et = o) e VAL V@ AUV PUALLLS alldw AL WA L AE at2s W AT O

2.3  Arsenal History and Historical Chemical Use

Benicia Arsenal was created in 1849 from the founders of the City of Benicia to the U.S.
government (Jacobs, 1999). Originally referted 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 lands for the purpose of a military
reservation. Between 1849 and 1958, the United States acquired 1,790.48 fee acres, 351.12 public
domain acres, 6.40 license actes, and 580.04 easement acres, for a total of 2,728.04 acres (Jacobs,
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 maintenance 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, 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 contmuously occupled by the rmhta.ry from its establishment in 1849 to its

11 ~ o O r o4 Oy O

Services Adtmmsttanon (GSA) on 11 ]a.nuary 1963. Deacuvauon and closure of the forrner Arsenal
was completed on 31 March 1964 (Jacobs, 1999).

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

Area I (Figure 2-2) 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 Arsenal. 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 laboratoties, a firehouse, and a hospital. Fuel storage and dispensing
facilities, a locomotive house, boiler houses, storehouse and warehouse facilities, open storage

acilities, , and quatties wete also located within this area. Oxi y

sites) of the 53 proposed inspection sites are located in Area L.

Several original structures (built between 1852 and 1857) are located north of the industrial atea in
Area M (Figure 2-2) on the low-lying hills. Area M was the location of the original Benicia Barracks,
established in 1849 by two companies of the 2nd 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, 2003a). 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 Quartets,
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 ammunition, gunpowder, and ordnance. There are eleven sites in
Area M to be investigated as part of the Expanded SI. They are mostly related to former DoD

vehicle maintenance activites.

Area W (Figure 2-2) is occupied by structures that were erected during World War II and the eatly
1950s. Most of the construction in Area W was completed by 1942. Improvements in this area
include a clip-link and belt plant (later converted to a Nike missile reconditioning shop), transitory
shelters, materiel warehouses, open storage areas, storage igloos, small arms storage magazines, a rail
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. yard, sewer and storm drainage systems, and a firehouse with accompanying suppott structures.
This area was used mainly to receive and store small arms, ammunition, and related supplies
throughout World Wat II. Area W includes four sites to be investigated during the Expanded SI.

The Army acquired Area S (Figure 2-2) in 1941 during the 1,800-acre expansion program (FA/BC,
2004). The structures within this area include 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, 2004). 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

| AreaR (Figure 2-2) became part of the former Arsenal in 1944 to meet the need for a staging area
for ammunition shipments during World War II. Land use in this area was mainly for temporaty
storage of explosives on flatbed railroad cars, artillery testing, demilitarization, and demolition of
damaged and obsolete ammunition (FA/BC, 2004). The Army 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 IT 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 or damage, with the bulk of it taken to the northern
portion of the former Arsenal and destroyed (FA/BC, 2004). Three proposed inspection sites in
Area R are associated with demilitarization of damaged and obsolete ammunition.

. 2.3.1 Historical Chemical Use

The Army operated industrial and manufacturing shops, maintenance facilities, and fuel and waste

at o a ) O) % O hem O W,V mrtakals & cle NOT

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 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 coloring, cleaning, and preserving metal parts was conducted primarily at the 50
Series Complex. These operations evolved from the Browning process of the early 1900s to the
Parkerizing process that was used beginning in the 1940s. Building 31, Building 91 and
Building 91A near the 50 Series Complex also performed some of these manufacturing operations.
The overall approach to these processes included the removal of oil and grease from metal using
boiling water, caustics or phosphoric acid. Some vapor degreasing was also performed. A vapor
degreasing unit was added in the 1950s in Building 56A and Building 57. Records research indicates
that trichloroethene (T'CE) use at the 50 Series Complex was Iimited. 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 91A, and Building 31) for degreasing small arms or vehicle parts. Preservation
. (primarily with light oil /wax oil) and coloring was petformed in Building 56 and Building 57.
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During the World War II era, Building 57A was built and named the “Parketizing Room”.
Parkerizing (or Phosphating) is 2 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

TG 5 SNV SDUSPIIISE LU UIPIY: o IR ) WU NP SSUPUR NNY. SRR SRS, TP TP 1SSt R
n0id up in eXiréimne Cimaies. 1ne rarkerizing tecniique is a pnospnaie eiching process tnat

produces a hard matte or dull finish. There are no solvents associated with the Parkerizing ptocess, -

and therefore solvents are not associated with Building 57A.

Used materials may have been dumped into the former marshland area prior to placement of
artificial fill around 1920 (FA/BC, 2004). Based on the processes occurting in the industrial area
prior to 1920, it appears that any used material dumped into the former marshland would have been
acids and possibly light oils.

It is not clear where the contents of the solvent-based materials in the degreaser tanks ot other used

materials were disposed. Storm drains and the sanitary sewer system were the most likely locations
(Jacobs, 1999).

The above descriptions of manufacturing activities do not account for post- Arrny use. After closure
of the Arsenal several subsurface structutes temamed (e g. the Parkenzmg vat in Buxldmg 57A, the

structures for a variety “of manufactunng, maintenance and repan activities. Pnor to the 19703 it
was customary to discharge untreated waste into the sewer and/or storm drain system. Regulations
were later enacted and enforced to prohibit these activities. The discharge of untreated wastes into
the sewer system continued for five years after the Army left until 1969, when an upgrade to the
sewer system was completed and untreated wastes were diverted from the Carquinez Strait into the
City of Benicia Wastewater Treatment Plant. The storm drain system discharged directly into the

. Catquine7 Strait for over a century

Each proposed inspection site is listed in Table 2-1, with the DoD use, features and contaminants
that are likely present based on its former DoD use. Further details and background information are
provided in Appendix A. The locations of the proposed inspection sites are indicated on

Figure 2-4A and subsequent figures in this report. .

Table 2-1 shows that fuel-related contaminants such as diesel fuel, gasoline and motor oil have been
associated with maintenance activities, USTs/above ground storage tanks (ASTs) for fueling
systemns. Volatile organic compounds (VOCs) and other solvents have been associated with
cleaning, degreasing and maintenance activities. Oils were primarily used in preserving small arms
and were commonly associated with the same sites where fuels were used. Metals and explos1ves are

related to incineration, small arms disposal, and firing ranges.

Lead has also been associated with USTs due to the use of leaded gasoline. Tetraethyl lead was
found to be a powerful anti-knock chemical for gasoline in 1921 (Pees, 2003). By 1923, tetraethyl
lead was added to gasoline at refineries and was being distributed throughout the U.S. Tetraethyl
lead and tetramethyl lead were added to gasoline up until the late 1970s (U.S. Department of Labor,
2003). The use of lead additives in gasoline were largely banned in the U.S. under the Clean Air Act
of 1970.
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7.0 ANALYTICAL METHODS SUMMARY

The chemical analyses to be conducted on each groundwater sample are listed on Table 5-1.
Detailed descriptions analytical methods, practical quantitation limits (PQLs) and analyte lists are
presented in the QAPP (FA/BC, 2001). Quality assurance/quality control (QA/QC) protocols are
described in the QAPP and in Section 9 of this FSIP.

To facilitate this investigation’s dynamic approach, samples will be analyzed at a mobile laboratory
stationed near the 50 Series Complex. However, for metals analyses, those samples will be sent to
an off-site laboratory (EMAX Laboratories) on a 48-hour to 72-hour turnaround. The turnaround
time for any off-sne analys1s will depend on the status of the field effort at the nme a sample is

necessary (12 hour to 24-hour) in order to make final decisions. Results from other analw tes (well
sample analyses), not necessary for making time critical decisions will be sent to EMAX Laboratories
on a standard turnaround (approximately 14 days).
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8.0 INVESTIGATION DERIVED WASTE

The purpose of this section is to describe the specific procedures to be used for collection,
characterization, storage, containerization, transport and disposal of IDW. The Arsenal-wide IDW
Plan is described in detail in Section 4.5 of the Investigation Workplan (FA/BC, 1999b).

The IDW generated by this Expanded SI will include soil from drilling, decontamination rinsate
from drilling equipment, and disposable protective clothing and ground covers. Soil and
groundwater will be contained in the containers specified in the QAPP (FA/BC, 2001).

The soil and groundwater contamers will be placed ata temporary stagmg area in Area I This area

procedures descnbed in t‘ne QAPP (FA/ BC 2001) Decontammatlon of sampling equipment
during groundwater purging and drum samplifig activities will be staged at the Brown and Caldwell
Benicia Arsenal Field Office at 942 Tyler Streét, Benicia, California. '

Excess disposable wastes derived from sampling, such as personal protective equipment (PPE),
gloves and bailers, will be disposed by the local garbage setvice for the area.

Soil samples will be collected for the purpose of IDW characterization. Additional analytical work
may be required based on requirements of the disposal facility. Soil derived from drilling and
sampling activity will be segregated, if possible, based on visual and instrument readings from a
photoionization detector (PID) and by the potential contaminant. For example, wastes with
potential solvent impacts will be segregated from potential fuel-only impacts.

P:\US Army Corps\Benicia Arsenal\FSIPs\Expanded SI\FINAL FSIP\Final Expanded SI Work Plan.doc Aprl 2004




Final - Expanded S| FSIP
Benicia Arsenal, Benicia, California

U.S. Amy Corps of Engineérs
Page 81

9.0 QUALITY CONTROL

Field QC activities will include collection and analysis of QC samples, implementation of the
three-phase QC program described below, and validation and verification of analytical data. In
accordance with the QAPP, field QC activites, including variances from this FSIP, will be :
documented in field logbooks and the quality control summary report (QCSR). These activities are
described in the QAPP and are summarized below.

9.1  Quality Control Samples

Eight types of QC samples will be used to quantitatively assess the quality of data generated duting
the field investigation. These samples include matrix spike/matrix spike duplicate (MS/MSD)

samples, field duplicates, split samples, trip blanks, equipment rinsate blanks, filter blanks, source
water blanks and field ambient blanks. The QA/QC sampling protocol is also described in the
QAPP. QA/QC samples (sample duplicates, MS/MSD and QA split samples) will be col]ected at
the frequencies required in the QAPP (FA/BC, 2001).

The list of analyses evaluated during previous investigations at the former Arsenal includes all the
analytes planned for this investigation. The contract analytical laboratory procedures and servlces

will be in accordance wnh the QAPP.

CPT lithologic data QC measures will involve calibration of the probe by advancing CPT borings
adjacent to previous borings where soil samples were physically collected and logged under the
supervision of a geologist registered in the State of California. Two confirmation CPT botings will
be advanced near existing PZ-3 (Plate 1) and PZ-20 (Figure 5-4). CPTQC1 and CPTQC2 will be

« advanced to match the total depth of PZ-3 and PZ-20, respcctwely PZ-3 is located mtl'nn the

Holocene Bay Mud toa depth of 63 feet bgs, where sandstone was encomtered PZ 20 is located in
the Highlands where silty to sandy alluvial material with some gravel was encountered to 34.5 feet
bgs. QC measures for these borings will involve confirming that material from PZ-3 and PZ-20
does not represent shuff from above and that depth measurements are accurate and properly
documented.

9.2  Three-Phase Quality Control Program

A three-phase QC program will include prepafatory phase, initial phase and follow-up phase
activities. ‘

9.2.1 Preparatory Phase — Laboratory

At least one week prior to beginning field work, the project team will conduct a laboratory kick-off
meeting to review items outlined in the QAPP and FSIP with the Task Order Manager, the Project

Chermst and the contract laboratories. The results of this meeting will be documented in minutes
signed by all participants and distributed to the project team.
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9.2.2 Preparatory Phase — Field

The Task Order Manager, Field Team Leader and Project Chemist will conduct a readiness review
meeting approximately one week prior to beginning field work. The USACE Technical Leader will
also be invited to attend. The purpose of this meeting will be to review and document preparation
for the field investigation. All items discussed in the readiness review meeting must be completed
prior to the start of field work. The Field Team Leader will complete a checklist during the
readiness review meeting to ensure that adequate documentation and eqmpment is available. This

checklist may be modified, as necessary, during prepatation activities.

9.2.3 Initdal Phase — Laboratory

As a part of the previous field activities, USACE conducted an audit of EMAX Laboratories in
May 1999 under the direction of the Project Chemist and again in June 1999 in conjunction with
jacobs Engineering. The audit results and labbratory responses to the audit findings are maintained
in the project files. All issues identified during this audit have been resolved. Because the analyses
planned for this Expanded SI were covered in the two previous audits, no additional audits are
proposed for this phase of work. EMAX Laboratories underwent USACE Missouri River Division
re-validation in May 2000 and is certified by the State of California for the required analyses.

If Level III data review or Level IV data validation indicates potential fraud, significant systematic
errors, or laboratory contract compliance below 80 percent, corrective action (potentially including
auditing the laboratoty) could be initiated. The Project Chemist will work in conjunction with
USACE, the Program Chemist and the QCSM to determine the appropriate corrective action.

9.2.4 Initial Phase-Field

To ensure compliance with the QAPP and this FSIP, field QC actvities will be evaluated during the
first week of the field effort through the initial phase inspection conducted by the Task Order
Manager. The initial phase inspection will be documented in a meeting. Meeting minutes will be
signed by all participants and attached to the daily QC report. QC activities to be evaluated during
the initial phase inspection include those described in the QAPP.

9.2.5 Follow-up Phase

QC will be performed as needed throughout the Expanded SI to resolve deficiencies identified
during the preparatory and initial inspections or other issues noted during field activities by the Task
Order Manager, Field Team Leader, or Project Chemist. Follow-up QC activities will be performed
to assure continuing compliance with contract, QAPP, and FSIP requirements until completion of
all field and laboratory work. Final follow-up checks will be conducted and all deficiencies corrected
ptior to the start of additional field work.

The QC Systems Manager will participate in the QC program as desctibed in this FSIP and the
QAPP. Additional QC phases and/or review of subcontractors may be added during the execution
of work as deemed necessary by project staff and the QC Systems Manager.
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9.2.6 Data Validation

All laboratory data will be verified according to guidelines presented in the QAPP. Data generated
for 100 percent of the field samples analyzed using definitive methods will be verified. Ten percent

The remaining 90 percent of the data will be verified to EPA Level III requirements. Ten percent of
the data will be independently validated using procedures consistent with those specified in Contract
Laboratory Program National Functional Guidelines for Organic/ Inorganic Data Revew (EPA, CLP
Organic/Inorganic, 1994a, b) the appropriate EPA reference methods, and the QAPP.
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