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EXECUTIVE SUMMARY

The goal of the Tourtelot Cleanup Project is to make the property completely safe.
The process involves investigating and removing residual ordnance and hazardous
substances left from the U.S. Army’s use of the land as part of the Benicia

Arsenal during World War Il through the 1950s.

This document, the Remedial Investigation (RI)/ Feasibility Study (FS) Work Plan

for the Tourtelot Property and Portions of Adjoining Properties, presents the

methods and procedures to be used to evaluate the nature and extent of
potentially hazardous waste in soil, sediment, surface water, and groundwater at
the Tourtelot and portions of adjoining properties (hereafter referred to as the
“Project Site”). The purpose of the FS is to provide the rationale for using the
anticipated remedy of restoring the land to background levels.

The Tourtelot Site is in the City of Benicia, Solano County, California, and consists
of approximately 220 acres. The surrounding community consists of residential,

industrial, commercial, recreational, and undeveloped areas.

Considerable investigation has been conducted at the site since an inert howitzer

round was discovered in mid-1996 when preliminary site preparation for residential
development was occurring. The property owner Granite Management Corporation
suspended development activities and retained environmental consultants
experienced with former military sites to geophysically map the property, remove
ordnance, and take soil and surface water samples. In late fall 1996, six pieces of
ordnance were found. In addition, the U.S. Army Corps of Engineers (USACE) has
conducted investigations of the site as part of its ongoing Benicia Arsenal work.

In 1999, an RI/FS for ordnance and explosives/unexploded ordnance (OE/UXO)
was completed and is documented in an engineering evaluation/cost analysis
(EE/CA) investigation for the USACE. The EE/CA investigation was conducted
over the entire Former Benicia Arsenal, including the Project Site. Portions of the
Project Site were geophysically mapped, and subsurface anomalies that were
identified were intrusively investigated to determine the presence or absence of
OE/UXO.

After public review and Department of Toxic Substances Control (DTSC) approval
of the RI/FS Work Plan, experienced environmental contractors will take additional
soil and water samples, analyze the resulting data and prepare a report.

The RI/FS Work Plan is organized as follows:

* Section 1.0 - Project Management Plan. Presents the purpose and
objectives of the work plan; a brief history of the area; a detailed site
description (including location, geology, soils, hydrology, and both
biological and cultural resources); and identifies and briefly describes
previous investigations conducted at the site. This section also provides a
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conceptual site model that describes the scope of work to be performed;

1
2 discusses key project management positions; organization and .
3 responsibilities; provides a schedule of major work tasks; and discusses
4 documents to be provided.
5 .
6 . Section 2.0 - Field Sampling Plan (FSP). Describes all field
7 ‘ investigation sampling activities to be conducted, including, but not limited
8 ‘ to: previous sampling performed during the interim sampling program,
9 ‘ sampling methods and protocols to be incorporated during the follow-on
10 ‘ focused sampling program (including sampling locations), types of
11 samples to be collected at the project site, drilling methods, equipment
12 use, and decontamination procedures. This FSP also includes detailed
13 procedures for the disposal of all investigation-derived waste. FSP
i4 components that address the geophysicai investigation are documented
15 in the EE/CA .
16
17 . Section 3.0 - Quality Assurance Project Plan (QAPP). This section
18 describes the quality assurance/quality control (QA/QC) procedures for
19 analytical work and data management to be implemented on this project.
20 ‘ Data Quality Objectives (DQOs) are presented to provide a statement of
21 ‘ the problem, identification of the decision, and definition of the study
22 ‘ boundaries. This QAPP aiso includes the types of analytical methods to
23 3 be used (including field analytical procedures, equipment calibration, and
24 ‘ record keeping procedures) and data validation to be performed.
25 ‘
26 . Section 4.0 - Health and Safety Plan (HASP). Provides a plan for the .
27 protection of worker and public safety and health during the performance of
28 all field activities. This HASP covers a broad range of health and safety
29 issues that may be encountered during the field investigation, including
30 but not limited to: general site safety rules, a hazard analysis (which
31 describes the types of hazards present at the Project Site), environmental
32 | contaminants potentially present at the Project Site, UXO avoidance, and
33 ' an emergency contingency plan (which details all procedures to be
34 followed in the event of an emergency).
35
36 b Section 5.0 - References. Provides and inventory of the reference
37 | materials used in the preparation of the RI/FS Work Plan. '
38
39 .. Appendix A - Soil and Surface Water Sampling Results. Provides the
40 : results of the soil and surface water sampling conducted in 1998.
41 ‘
42 . Appendix B - Geophysical Data. Provides the results of a 1997
43 geophysical survey over approximately 400 acres of the Former Benicia
44 Arsenai, inciuding much of the project site. The survey was conducied by
45 NORCAL Geophysical Consultants, inc., using a total magnetic field
46 vertical gradient system.
47
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. Appendix C - Well Permit Application and Well Development
Forms. Provides a copy of a Solano County Well Permit Application and
applicable forms supporting well development.

. Appendix D - Health and Safety Documentation. This appendix
provides copies of health and safety forms associated with implementation
of the RI/FS field operations.

. Appendix E - California State Preliminary Remedial Goals (PRGs).
This appendix provides a detailed list of the current California State PRGs.
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1.0 PROJECT MANAGEMENT PLAN/SCOPING DOCUMENT

This Remedial Investigation (Rl)/Feasibility Study (FS) Work Plan describes the

methods and procedures to be employed to evaluate the vertical and lateral
extent of hazardous waste on the Tourtelot Property and portions of adjoining
properties. This RI/FS Work Plan has been prepared to assess site conditions.
Additional work plans will be developed for the cleanup of the Tourtelot Property
and portions of some adjoining properties. An RI/FS for ordnance and
explosives (OE) and unexploded ordnance (UXO) was completed and is
documented in the engineering evaluation/cost analysis (EE/CA) for the Former
Benicia Arsenal prepared for the U.S. Army Corps of Engineers (USACE) (Earth
Tech, 1999). The Tourtelot Property and portions of some adjoining properties

are referred to in this work plan as the *Project Site.” The project applicant for
1 ] M) MY

this RI/FS includes Granite Management Corporation (Granite), the current
owner of the Tourtelot Propenty.
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The acronym “HTRW?” is routinely used by Department of Defense (DOD) in the
context of environmental investigation and cleanup of Formerly Used Defense
Sites (FUDS). It is an umbreila term and stands comprehensively for
“Hazardous, Toxic, and Radioactive Waste.” The acronym “HTRW” is used in
this RI/FS Work Plan for consistency with other arsenai-wide environmentat
investigations and cleanup documents. It is important to note that no radioactive
waste is present at the Project Site and that the use of this acronym is not
intended to imply that radioactive waste is a concemn.
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When investigating FUDS sites that may contain UXO and/or OE (both
considered hazardous) and OE scrap (inert and non-hazardous), DOD often
uses the term “UXQ" as an acronym to be inclusive of all ordnance items that
may be found at a site. UXO is similarly used in this RI/FS Work Plan for
consistency with other arsenal-wide documents. It is important to note that the
UXO at the Project Site did not originate from artillery firing or bombing range
activities.
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11 PURPOSE AND OBJECTIVES
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38 The purpose of the Rl is to evaluate the nature and extent of potential
hazardous waste in soil, sediment, surface water, and groundwater at the
Project Site. The data collected during this investigation will be used to evaluate
the extent of and assess remedial measures for potential hazardous waste. The
objective of this Rl is to determine the horizontal and vertical extent of potential
hazardous waste in soils at specific locations on the Project Site and to
investigate potential effects to surface water and groundwater.
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1 This RI/FS Work Plan is being prepared for the California Department of Toxic
2 Substances Control (DTSC) in response to the Imminent and/or Substantial
3 Endangerment Determination and Remedial Action Order (Docket No. I/SE
4 98/99-011). This RI/FS Work Plan is prepared in accordance with the U.S.
5 Environmental Protection Agency's (EPA's) “Guidance for Conducting Remedial
6 Investigations and Feasibility Studies under CERCLA” (October 1998). This
7 RI/FS approach meets the objectives that are stated in Section 5.2.1 of the
8 order. They include:
9
10 Evaluate the nature and extent of hazardous waste in soil,
1 surface water, and groundwater at the Project Site and
12 contamination from the Project Site, including off-site areas
13 affected by the Project Site.
14
15 Identify all actual and potential exposure pathways and routes
16 through environmental media.
17
18 i Determine the magnitude and probability of actual or potential
19 harm to public health, safety, or welfare or to the environment
20 posed by the threatened or actual release of hazardous
21 substances at or from the Project Site.
)
23 } Identify and evaluate appropriate response measures to prevent
24 or minimize future releases and mitigate any releases that have
25 already occurred.
26
27 Develop remedial action objectives for soil that are protective of
28 adults and children in a residential exposure scenario.
29
30 | Ensure that in areas where ordnance may exist a minimum of
31 1 10 feet of UXQ-free soil remains on or near the surface, or that
32 a minimum of 4 feet of UXO-free soil remains at a depth below
33 the lowest estimated area of any excavation deeper than 6 feet.
34
35 Collect and evaluate the information necessary to prepare a
36 Final Remedial Action Plan (RAP) in accordance with the
37 : requirements of Health and Safety Code Section 25356.1.
38 !
39 12  PROJECT LOCATION
40 ;
41 The Project Site is in the City of Benicia, Solano County, California,
42 approximately 30 miles northeast of San Francisco (Figure 1-1). Consisting of
43 approximately 220 acres, it is partially within the boundaries of the Former
44 Benicia Arsenal (Figure 1-2). The site has rolling topography that includes areas
45 referred to as the North Valley and the South Valiey, and it is bordered by the
46 Southampton residential development to the west and south, the Exxon refinery
a7 to the south, industrial and commercial facilities to the east and north, and open
48 ' space to the west and south (Earth Tech, 1999). Within this Project Site
49 ' boundary, three specific areas (the Demolition Area, the Trinitrotoluene [TNT)

1-2 Remedial Investigation/Feasibility Study Work Plan, Tourtelot Cleanup Project  s1me126-99/se01

e e e R e R e R



Benicief001

P \Metro Oakland
% : : * Int:'rrgggonal

T \
TSN \i
~ voLo counTy
. A ol
/ \ Metropolitan Alrp&n
N\
N

SACRAMENTO COUNTY

SAN JOAQUIN COUNTY

ALAMEDA COUNTY

cramento
& San Francisco

¥

San Jose

Los Angeles
Intemational w San

SANTA CLARA COUNTY z

i INDEX MAP _ San Diego

EXPLANATION
%* Airports
@ ia State
U.S. Highway
@89| Interstate Highway
«——= County Boundary

]

0 35 7 14 Miles

Regional Map

Califomnia State Highway

N

v

Figure 1-1

7/31/99/126-99/s6c-1

Remedial Investigation/Feasibility Study Work Plan, Tourtelot Cleanup Project 1-3



EXPLANATION ; Project Site Location
Interstate Highway ‘ Map

== === Former Benicia Arsenal Bobndaw (estimated)

7///1 Project Area

|
~

0.125 25  .5Mile ‘. - Figure 1-2 .

1-4 Remedial Investigation/Feasibility Study Work Plan, Tourtelot Cleanup Project  maisanzs-saisect



®

CONDOOTEAEWN -

13

Strips Area, and the Flare Area) have been identified as containing HTRW
(Figure 1-3). The Howitzer Test Area and the Ammunition Renovation/Primer
Destruction Area have both been identified as suspected HTRW areas.

HISTORY AND DESCRIPTION OF PROJECT SITE

1.3.1 History of Project Site

The U.S. Army acquired approximately 2,700 acres of land in Benicia between
1849 and 1958. The Army established the Benicia Arsenal on this land and
used it as a depot for ordnance. In 1944, the Army leased a 200-acre piece of
undeveloped ranchland known as the Tourtelot Property that was situated next
to the Benicia Arsenal.

Between 1945 and 1947, the Army began developing the Tourtelot Property for
a number of different activities in the North Valley and South Valley (see Figure
1-3). Roads were built, and the Army used approximately 6 acres in the North
Valley for activities associated with checking the accuracy of locally
manufactured howitzer gun barrels..

The Howitzer Test Area was used to test howitzer barrels and propellant by
finng various-sized howitzer projectiles filled with concrete or gravel. This was
performed in order to determine if the barrels functioned correctly and whether
the propellant was the right mixture. The Howitzer Test Area consisted of two
large concrete tunnels, concrete pads, and a concrete/wood-frame building.
Adjacent to the Howitzer Test Area was the Primer Destruction Area. Primers
for various munitions were pulled out and placed onto a conveyor belt (Jacobs
Engineering, 1999). The primers were then dropped into a cage fired by oil
burners. Once in the cage, the primers were ignited and destroyed. The bumed
primers, now inert scrap metai, were removed from the cage and recycied. The
Ammunition Renovation Area consisted of two wooden buildings and two
canvas shelters (Jacobs Engineering, 1999), which were used to inspect and
refurbish ordnance items stored at the arsenal. On the ridge south of the North
Valley, aged, out-of-service dynamite was reportedly disposed of through
burning (Dynamite Burn Area). Aged dynamite was bumed by placing single
sticks of dynamite on a long piece of paper and igniting the paper. Although not
reported in the historical records, similar burning of explosives is believed to
have resulted in the TNT strips shown in Figure 1-3.

The Army used portions of the South Valley to destroy ordnance. At least two
demolition areas (used to explosively destroy ordnance) and a flare area
occupied the South Valley. Another suspected demolition area is also located in
the South Valley (see Figure 1-3). The Ammy used explosive materials or
accelerants in this area to dispose of out-of-service munitions.

In 1955 and 1960, the Army’s leases for the Tourtelot Property terminated. In
January 1962, DOD declared the entire Benicia Arsenal excess. It remained
vacant until 1975, when the City of Benicia leased some of it to private

7/31/99/126-99/sec-1
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developers. The Tourtelot Property remained under private ownership and was
not developed. In 1971, portions of the Tourtelot Property were acquired by
developers, and the remaining 110-acre parcel was acquired from Mary
Tourtelot in 1981 as part of the Southampton residential development. In 1989,
the City if Benicia approved the Environmental Impact Report (EIR) for
residential development of the land. In the early 1990s, grading activities were
conducted (in support of off-site and on-site tract development) at the Tourtelot
Property. An estimated 600,000 cubic yards (cy) of soil, approximately 40 to

50 feet in elevation, was removed from the ridge between the North and South
Valleys. It is unknown where the soil was eventually deposited; however, some
of the soil (approximately 200,000 cy) may have been used to construct the
McAllister Drive land bridge extending across the eastern end of the South
Valley. In mid-1996, during preliminary site preparation, the Army's concrete
structures were dismantied, and concrete-filled howitzer shells were unearthed.
The soil mounded around the tunnels is currently stockpiled in the North Vailey
in the Howitzer Test Area and Ammunition Renovation/Primer Destruction Area.
Granite promptly took several steps to make the Tourtelot Property safe,

including stopping the preliminary construction activities, alerting officials about

the shells' discovery, putting a fence around the site, and hiring a security
service. Local and state officials were notified, and as early as May 1996, the
City of Benicia, the U.S. Army Corps of Engineers, and Granite were in
communication with DTSC. In response, DTSC asked that development
activities remain suspended and that DTSC be kept apprised of investigation
and cleanup activities. Granite retained military-trained explosive specialists
and initiated preliminary site investigations for HTRW and OE at this time (see
Section 1.4 for furiher detaiis). in iaie faii 1998, iive ordnance was first
encountered and reported by Granite to local military personnel for handling.
Granite provided its investigation data to the USACE for inclusion in its work. In
1998, the USACE began investigation of the Project Site as part of an arsenal
investigation to characterize the area for OE/UXO.

The Project Site remains undeveloped except for one structure. The Tourtelot
Property is currently fenced, and access is controlled. Adjoining land is also
enclosed by fencing.

1.3.2 Description of Project Site

1.3.2.1 Topography.

The Project Site is characterized by rolling topography (Photographs 1-1 and
1-2) with areas of steep terrain. The elevation at the Project Site varies from

75 feet above mean sea level (msl) in the southern region to 250 feet above ms!
in the northern region.

The Project Site and surrounding area lies at the southern end of the Sulphur
Springs Mountains, which generally consist of lower Cretaceous-age

7/31/99/126-99/sec-1
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Photo 1-1. South Valley (Tourtelot Property).
View: From McAllister Land Bridge looking west.

Photo 1-2. East portion of ridge on Tourtelot Property.
View: From Piercy Drive Lots looking north.
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(approximately 50-150 million-year-old) marine siltstones and sandstones
overlain by Plio-Pleistocene-age (approximately 1 to 3 million-year-old) marine
clays. Most of the valleys have a sequence of older alluvium overiain by
younger (recent deposits) alluvium.

The alluvium on the Project Site and surrounding area postdates and overlies
the Merced Formation (Norris and Webb, 1990). A thin veneer of vertebrate
fossil- bearing, alluvial gravels (pediment) may be found at a higher elevation
overlying the Merced Formation; this is sometimes referred to as the “North
Merced Gravel.” The thickness of the Merced Formation varies from a few
inches to 40 feet throughout the Project Site and surrounding area (Jacobs
Engineering, 1999).

In the upland areas of the arsenal, bedrock outcrops may be present. The
bedrock consists of steeply dipping, fractured, marine siltstones, sandstones,
and shales of the Paleocene-age Martinez Formation and lower Cretaceous-age
Great Valley Sequence (Jacobs Engineering, 1999). These generally strike
northwest and dip west-southwest. The siltstones and sandstones are typically
tan to yellowish brown. Shale, where present, is red to reddish brown.

1.3.2.3 Soils.

Soils in the Project Site generally have low slope strength, low to moderate
permeability, and high runoff potential (California State Parks Service, 1991).
Soil composition in the Project Site consists of the Dibble-Los Osos association
(United States Department of Agriculture, 1977). This association is composed
of approximately 60 percent Dibble soils, 30 percent Los Osos soils, and

10 percent Altamont and Millsholm soils. The soils in this association are
moderately deep and formed in materials weathered from sandstone. The
Dibbie soiis are typified by a paie-brown ioam or ciay ioam surface layer. The
subsoil is generally a dark yellowish-brown heavy clay loam and light, olive-
brown light clay. The parent material is a light, olive-brown sandstone at a
depth of approximately 20 to 40 inches. The Los Osos soils are characterized
by a brown loam or clay loam surface layer. The subsoil is generally a brown,
heavy clay loam and light clay. The parent material is a light, olive-brown
sandstone at a depth of 20 to 40 inches. The Altamont soils consist of well-
drained soils underlain by siltstone at a depth of 25 to 40 inches. These soils
are on dissected terraces. The surface layer is generally a dark, grayish-brown
clay and heavy clay loam 28 inches thick underiain by a light, olive-brown silty
clay loam 10 inches thick. A light, yellowish-brown siltstone is at a depth of 38
inches. Areas where these soils are dry are characterized by large cracks in
the surface and extend into the substratum. The Millsholm soils consist of well-
drained soils on mountainous uplands. These soils are underiain by sandstone
at a depth of approximately 10 to 20 inches. The soil is generally a brown to
dark yellowish-brown loam approximately 17 inches thick. The substratum is
light yellowish-brown sandstone.

7/31/98/126-99/sec-1
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in 1988/1989, Engeo Incorporated conducted a preliminary soils exploration for
Benicia, California (Engeo Incorporated, 1990). Engeo Incorporated drilled a
total of 22 borings, several of which were in the Project Site. The soils
encountered in the borings were found to consist mostly of brown to dark brown
silty and sandy clays. Depth of soil deposition varies from a few feet on hillsides
to in excess of 20 feet in the major swales. Bedrock is weathered and fractured
and consists mostly of claystone with various interbedded deposits of sandstone
and siltstone.

1.3.2.4 Hydrology and Hydrogeology

An unnamed creek flows from west to east through the South Valley. This area
is commonly referred to as the wetlands. Several seeps have been reported on
the Project Site.

The location, quality, and quantity of groundwater beneath the Project Site and
surrounding area are not well known. In 1872, a well was drilled in the southern
portion of the arsenal. Groundwater in this well was first encountered at a depth
of 960 feet. The water in this well contained organic matter and was determined
to be unfit for human consumption. The well was blocked off to a depth of 960
feet using cement, sand, and grain sacks (Cowell, 1963). Since this time,
several monitoring wells have been installed at the Former Benicia Arsenai by
private parties for the purposes of environmental investigation. The wells have

indicated water-bearing strata at shallower depths.

In 1988/1989, during the process of conducting a soils exploration (in support of
site development and foundation design), Engeo Incorporated drilled 22 borings
and encountered groundwater at relatively shallow depths (Enego Incorporated,
1990). Based on data collected from this investigation, groundwater should be
expected locaily, and particularly at the interface between weathered and
unweathered rock. This interface is characterized by a change in color from
brown to blue gray. .

Detailed hydrogeologic information is currently not available for the Project Site
(Brown and Caidwell, 1999). However, a drilling log for a well installed
immediately west of East 2nd Street identified shallow groundwater at a depth of
approximately 70 feet below ground surface (bgs).

In the flat areas of the Former Benicia Arsenal bordering Carquinez Strait and
Suisun Bay, it is likely that groundwater is hydrologically connected to these
bodies of water (Jacobs Engineering, 1999). Groundwater in these areas is
relatively shallow and is likely under tidal influence.

1.3.2.5 Biological Resources
The Project Site and surrounding area supports a number of biological

resources. The following sections provide information pertaining to vegetation,
wildlife, and sensitive species that may occur on or near the Project Site.

Remedial Investigation/Feasibility Study Work Plan, Tourtelot Cleanup Project  7mi1msnzs-seisec-t




Vegetation. The Project Site and surrounding area is characterized primarily by
nonnative grassiands. This disturbed habitat contains a high percentage of
nonnative, introduced weedy species. A creek flows west to east through the
southern portion of the Project Site, supporting areas of willow riparian and
freshwater marsh vegetation. Additionally, several seeps are present on some
of the hillsides; these feed into the creek and also support limited wetland
vegetation.

©O~NDOdON

Nonnative grasslands. The majority of the Project Site is covered with
nonnative annual grassland vegetation. Present on the hillsides, ridgetops, and
some of the valley floor areas of the Project Site, this habitat is dominated by
weedy introduced plant species such as slender wild oats (Avena barbata),
ripgut brome (Bromus diandrus), red brome (Bromus madritensis $sp. rubens),
foxtail barley (Hordeum jubatum), wild radish (Raphanus sativus), fennel
(Foeniculum vulgare), cheeseweed (Malva parvifiora), and cardoon (Cynara
cardunculus). Some native plant species are present and include California wild
poppy (Eschscholzia californica), various lupines (Lupinus sp.), blue dicks
(Dichelostemma capitatumn), and coyote brush (Baccharis pilularis) (U.S. Army
Corps of Engineers, Sacramento District, 1997).

Willow Riparian and Freshwater Marsh Areas. The creek that crosses the
southern portion of the Project Site supports both willow riparian and freshwater
marsh vegetation. This creek seems to originate from precipitation, surface
runoff, seasonal water flow from off-site sources, and possibly from the hillside
seeps. Itis not connected with Lake Herman. The creek flows east from a
culvert near the southwest boundary of the Project Site to a culvert under
McAllister Drive. Wetland vegetation occurs along the creek and in seep areas
on the hillsides. Creek wetlands consist mainly of freshwater marsh species
such as narrow-leaved cattail (Typha angustifolia), Olney's bulrush (Scirpus
americanus), and tuie (Scirpus acutus var. occidentalis). Scattered arroyo
willows (Salix lasiolepis) occur along the length of the creek. Plant species
present in the seep areas include iris-leaved rush (Juncus xiphioides), creeping
wild rye (Leymus triticoides), narrow-leaved cattail, and common velvet grass
(Holcus lanatus). ‘

wildlife. Habitat for wildlife at the Project Site includes disturbed areas,
nonnative grasslands, freshwater marsh, and willow riparian communities.

Portions of the site have been disturbed. Such areas may support species
tolerant of disturbance. Common species observed in these areas include
northwestem fence lizard (Sceloporus occidentalis occidentalis), house finch
(Carpodacus mexicanus), Brewer's blackbird (Euphagus cyanocephalus),
American crow (Corvus brachyrhynchos), house sparrow (Passer domesticus),
and California ground squirrel (Spermophilus beecheyi).

The nonnative grassland areas present on the Project Site provide habitat for
several reptiles, birds and mammals. Common species present include
northwestern fence lizard, Pacific gopher snake (Pituophis melanoleucus
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1 catenifer), lesser goldfinch (Carduelis psaltria), western meadowlark (Sturnelia o
2 neglecta), ring-necked pheasant (Phasianus colchicus), California towhee .
3 (Pipilo crissalis), Botta's pocket gopher (Thomomys bottae), coyote (Canis
4 latrans), and mule deer (Odocoileus hemionus). Several raptor species most
5 likely utilize the site for foraging, and species observed included red-tailed hawk
6 (Buteo jamaicensis), American kestrel (Falco sparverius), and northern harrier
7 (Circus cyaneus).
8
9 The wetland present on the site provide habitat for a variety of species including
10 Pacific treefrog (Hyla[Pseudacris] regilla), California newt (Taricha torosa), red-
11 winged blackbird (Agelaius phoeniceus), common yellowthroat (Geothlypis
12 trichas), and beaver (Castor canadensis).
13 :
14 . Sensitive Species. The majority of sensitive species listed on the California
15 } Natural Diversity Data Base (CNDDB) as occurring in the Project Site and
16 surrounding area are associated with northern coastal salt marsh habitats,
17 which are well south and east of the Project Site. No habitat exists for these
18 species on the Project Site. Specific surveys were performed for California red-
19 legged frog (Rana aurora draytonii) during July 1998 by Wetlands Research
20 Associates, Inc., and in July 1999 by Earth Tech. California red-legged frogs
21 were not observed during either survey and have not been recorded on the site
22 historically, Similarly, no giant ganter snakes (Thamnophis couchii gigas) have
23 been observed on the Project Site during surveys. The Suisun song sparrow
24 (Melospiza melodia maxillaris), a federal Species of Concern has been observed
25 in the immediate Project Site vicinity and may occur on the Project Site. The
26 federally listed endangered American peregrine falcon (Falco peregrinus
27 anatum) may forage over the Project Site but would not be expected to nest in
28 the area because of the lack of suitable cliff sites.
29 ‘
30 1.3.2.6 Cuiiurai Resources.
31
32 , There are no known cultural resources in the Project Site.
33
34 - 1.4 SUMMARY OF PREVIOUS INVESTIGATIONS/FINDINGS
35 f :
36 ‘ 1.4.1 Previous Investigations and Results
37
38 i Granite Management Corporation conducted initial HTRW investigations on
39 portions of the Project Site in 1998. Eighty-four soil samples were collected
40 from selected areas on the Project Site (Figure 1-4) at approximately 2 to
41 5 inches bgs. Many of the samples were analyzed for metals (EPA Method
42 : 6000 and 7000 series), explosive compounds (EPA Method 8330), phosphorus
43 (EPA Method 365.3), and nitrate and nitrate/nitrite as nitrogen (EPA Method
44 353.2) by California-certified Sequoia Analytical Laboratory of Petaluma
45 (Sequoia Analytical). Other samples were analyzed for 2,4,6-TNT and cyclonite
46 (RDX) using the Ensys® Soil Test System, a field testing method. Confirmation
47 - analysis for TNT and RDX was also performed in the laboratory for selected
48 ~ samples for which the field test method was utilized. In addition, two surface

1-12 Remedial Investigation/Feasibility Study Work Plan, Tourtelot Cleanup Project 7/31/99126-99/500-1




water samples were collected from the wetlands in the South Valley of the
Project Site (see Figure 1-4). Both samples were analyzed for total and
dissolved metals (EPA Method 6010A), explosive compounds (EPA Method
8330), and nitrate and nitrate/nitrite as nitrogen (EPA Method 353.2) by Sequoia
Analytical. A summary of sample analysis results is provided in Tables A-1
through A-6 in Appendix A. Except as discussed in Section 1.5, no substances
were detected above local background concentrations.
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1.4.2 Previous Unexploded Ordnance Investigations/Findings

— —
- O

DOD conducted OE clearance activities at the Demolition Area on the Project
Site in 1955 (U.S. Army Corps of Engineers, St. Louis District, 1994a,b).
However, during a later inspection of the area in 1955, several live OE items
were found, and it was recommended that a second clearance be performed in
the area. No record of a possible second clearance could be found. When a
concrete-filled howitzer shell was encountered during preliminary site
preparations in mid-1996, Granite retained OE experts and initiated OE/UXO
investigations on the Tourtelot Property. The work included geophysical

=EESE

mapping and UXO removal.
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The initial geophysical surveys at the site were limited to the Howitzer Test Area
and limited random data collection areas across the Project Site. An EM-61, a
high resolution, time-domain metal detector, was used to collect data for the
initial surveys. Data collection within the Howitzer Test Area was performed
prior to site preparation activities, which included the removal of the test tunnels
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data collected are available in Appendix B.

>
D

NN
S W

J N
h G

]
©0

In 1997, NORCAL Geophysical Consultants, Inc. (NORCAL) performed a total
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lllagllEIlb field \IIVII'} veriCai gragient suivey over the majory of the riojell oite
(Figure 1-5) in an effort to determine if any OE/UXO existed within the area.

This survey consisted of the investigation of contiguous, 200- by 200-foot grids
utilizing cesium vapor magnetometers arrayed to measure the vertical gradient
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34 of the total magnetic field. The magnetometer survey did not include borrow
35 areas where surficial materials had been stripped and the ground surface

36 regraded, or wetlands in the North and South Valley.

37

38 These data were coiiected aiong east-west traverses spaced 5 jeet apart.

39 Measurements were recorded at (nominally) 1-foot intervals along each

40 ‘ traverse, as interpolated from 50-foot fiducials marked along each line. The
41 data were recorded relative to grid origins and transformed into California State
42 Plane coordinates (NAD27) by reference to the coordinate location of the grid
43 origin as tied to the California State Plane system by a land surveyor.

44

45 During the USACE UXO site investigation for the arsenal, the magnetometry
46 data was evaluated by direct comparison of EM61 data collected during the
47 ‘ Former Benicia Arsenal EE/CA investigation. To evaluate the comparative
48 anomaly detection resolution of the survey parameters used to collect the
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.5 CONCEPTUAL SITE MODEL

magnetometer data, electromagnetic (EM) data were collected over OE
sampling grids (100 by 100 feet) and processed to identify anomalies of interest.
The EM data collected by Earth Tech and the magnetometer gradiometer data
collected in 1997 were then compared to the data from OE sampling grids.

The conclusions of this comparison indicated that magnetometers did not
perform as well as EM systems in detecting small, near-surface targets, and the
line spacing (5 feet versus the 2.5 feet to be used for the EM data) was too great
to adequately resolve targets that are more distant from the traverse centerline.
However, the magnetic data was sufficient to discriminate an adequate range of
target types. Further detail regarding the evaluation of the geophysical data is
available in the Former Benicia Arsenal EE/CA (Earth Tech, 1999).

In selected areas, identified magnetic anomalies were investigated by
excavating the location of the anomaly until an anomaly source was located
(see Figure 1-5). When UXO was encountered, it was identified, removed, and
disposed of by demolition. Six UXO items were removed, including two 37-
millimeter (mm) high-explosive (HE) rounds, two 40-mm anti-aircraft HE rounds,
one 60-mm HE mortar shell, and one 76-mm anti-personnel (AP) HE round.
The OE/UXO investigation was suspended pending further investigation of the
arsenal by the USACE.

The USACE conducted an EE/CA investigation for the entire Former Benicia
Arsenal, including the Project Site. Portions of the property were geophysically
mapped, and subsurface anomalies that were identified were sampled to
determine the presence or absence of OE/UXO. Two OF items were
encountered on the Project Site (one 75-mm unfuzed shrapnel projectile and
one 37-mm fuzed projectile) during the EE/CA investigation, these were

disposed of by demolition (Earth Tech, 1999).

This section provides a conceptual site model for areas in the Project Site that
are suspected or known to contain HTRW (see Figure 1-3). A site-specific
summary of the areas, resources, and potential transport pathways potentially
affected by HTRW at the three known sites (TNT Strips Area, Flare Area, and
Demolition Area) is provided in the following subsections. Two additional sites
have been identified; these include the Howitzer Test Facility and the
Ammunition Renovation/Primer Destruction Area. These two sites have been
identified as areas potentially containing HTRW resulting from past arsenal
activities (see Section 1.3.1).

The resources identified in this section include geology (Section 1.3.2.2), soils
(Section 1.3.2.3), hydrology and hydrogeology (i.e., groundwater, seeps, surface
water) (Section 1.3.2.4), and biological resources (i.e., flora and fauna) (Section
1.3.2.5).

1/31/99/126-99/sac-1
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1.5.2 Flare Area

These conceptual site models have been established based on all available
information, and their development will be an ongoing process as additional
data/information becomes available. These models will be utilized to integrate
information from various disciplines and to identify additional data needs that will
determine subsequent data collection.

Potential adverse effects to the aforementioned resources include, but are not
limited to: HTRW in both surface and subsurface water, HTRW in soils, and
injury to various species of both flora and fauna in the vicinity of these sites.
HTRW, such as TNT, would be the result of past arsenal activities. The
following subsections provide a brief description of the possible extent of HTRW
in these resources.

The TNT strips are in the northernmost area of the Project Site (North Valley).
This area is situated on hilisides gently sloping to the south and consists of five
elongated strips, approximately 6 feet wide and between 300 and 800 feet in
length (Photograph 1-3) and four small patch areas, which collectively appear to
be an extension of the northemnmost strip (Photograph 1-4). The site is covered
with fennel and grasses, except for the strips themselves, which are
unvegetated soil. Of the five identified strips, only one has shown any evidence
of lateral migration via erosion. These strips are estlmated to be approxmately
50 years old based on historical photograph observations. Exposed soil in the
strips is characterized by a deep red color with crystalline materials observable
in the dry season. Based on observable evidence in the field, HTRW | hag
become fixed to the soil, with relatively littie vertical or horizontal migration.
Near-surface soil samples (approximately 2-5 inches bgs) were collected at this
area in fall 1998 and were screened for metals and explosive compounds. Soil
sampies from the strips registered eievated ievels of TNT. Concentrations of
other explosive compounds and metals were not elevated in soil samples from
the strips. Previous sampling results can be found in Appendix A. Sampling
locations are shown on Figure 1-4,

These samples mentioned above provided insufficient data to determine the
vertical and lateral extent of TNT in the soil at the strips. It appears that HTRW
associated with the TNT strips may be localized and has not affected surface or
subsurface water or surrounding biological resources. Burning of TNT or other
explosive compounds may have resulted in measurable amounts of metals,
PAHSs, or explosives in soil. These substances may be mobile in this
environment and therefore the small wetlands potentially downgradient of the
TNT strips will also be sampled for the same constituents. DTSC has requested

that some samples also be analyzed for dioxins.

The Flare Area is in the South Valley (see Figure 1-3) and was used to dispose
of flares by burning. It is a relatively level area less than 0.25 acre in size and
moderately vegetated with grasses and some scattered sage scrub. This area
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was identified on aerial photographs, and its location was confirmed through
field observations. Ash, metal fragments, and pieces from flare bodies and
mortar rounds have been observed on the ground surface. The debris found
indicates that flares and other OE/UXO were burned or disposed of there. The
area may have been modified by minor landslides and slope wash. Previous
sampling for HTRW in fall 1998 identified elevated levels of antimony, barium,
copper, lead, and zinc in a single near-surface soil sample. Previous sampling
results can be found in Appendix A. Sampling locations are shown on Figure
1-4.

Results from the one sample collected in this area indicated elevated levels of
five metals in the soil; consequently, it can be assumed that additional locations
in this area contain similar elevated levels of metals. RDX at a trace
concentration is the only explosive compound detected in the Flare Area. The
physiography and geologic conditions at this area are a limiting factor in the
lateral and vertical migration of HTRW. The area is at the bottom of a valley in a
small side drainage. It is unlikely that HTRW has migrated beyond the bottom of
the valley, which is a limited geographic area and easily defined. Soils in this
portion of the site may extend as deep as 20 feet bgs. Surface and subsurface
water may also be affected if HTRW is present due to the close proximity of the
wetland. Since there is no evidence of dead/stressed vegetation, it appears that
there are no effects to surrounding biological resources. Tests that may show
detectable concentrations of substances in soils from flare burning activities are
phosphates, explosives, PAHs, and metals. Sediments in the adjacent wetland
will be analyzed for the same substances. DTSC has requested that a soil
sample also be analyzed for dioxins.

1.5.3 Demolition Areas

There are three suspected demolition areas that vary in size from approximately
0.25 to 0.5 acre, in the bottom of the South Valley, immediately west of the Flare
Area (see Figure 1-3). The U.S. Army used the demolition areas to explosively
destroy ordnance requiring demilitarization. These sites are moderately
vegetated with grasses and some scattered sage scrub. Demolition of ordnance
occurred in the South Valley in the 1950s. Ordnance was reportedly detonated
along the base of the northemn slope of the South Valley in an area identifiable
by four dark spots on historical aerial photographs. A potential second
demolition area may have been approximately 300 feet southwest of the primary
demolition area. This second area is suggested by the density of anomalies
identified on the initial geophysical survey conducted by NORCAL Geophysical.
Soil exposures in both of these areas show a wide variety of fragmentation,
scrap metal, wire, fuzes, and other related OE/UXO debris. The thickness of
this debris is anticipated to be as great as 20 feet near the base of the slope.
Previous HTRW sampling was conducted in fall 1998 and identified no elevated
levels of metals or explosive compounds. Previous sampling results can be
found in Appendix A. Sampling locations are shown on Figure 1-4. Burning or
demolition of OE may have resulted in soils being affected with the following
substances: PAHSs, explosives, and metals. DTSC has requested that soils in
this area also be tested for dioxins.
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1 The number of samples taken in this area was insufficient to evaluate whether
. 2 HTRW is present in the soils. As stated for the Flare Area, due to physiographic
3 and geologic constraints, the areal extent of HTRW would likely be limited to an
4 easily defined area.
5
6 [1.5.4 Howitzer Test Facility
7
8 The Howitzer Test Facility was used to test howitzer barrels and propeliants. It
9 is a relatively flat area of approximately 3.0 acres notched into the hillside along
10 the northern portion of the North Valley (see Figure 1-3). This area used to
11 contain two firing butts and two test tunnels in which howitzer rounds filled with
12 inert materials were fired to determine if the barrels were functioning correctly
13 and whether the propellant mixture was correct. The site is moderately
14 vegetated with fennel, grasses, and occasional sage scrub. The howitzer
15 tunnels have been dismantied. The material removed from the test tunnels,
16 along with other soils disturbed during the dismantling, remain within this area
17 and are herein referred to as “stockpiles.” During the investigation following the
18 discovery of the inert 155-mm howitzer round, other inert 155-mm howitzer
19 rounds and scrap, inert fuzes, and other OE/UXO debris were found in the soil
20 along the North Valley. Screening analysis of soil from the gravel fill from within
21 the how1tzer tunnels conducted for dlsposal proflllng, revealed sllghtly elevated
25 . e - o nling :
23 studies dld not |dent|fy substantlally elevated concentratlons of elther metals or
24 explosive residues. Previous sampling results can be found in Appendix A. As
25 previously stated, valleys have physiographic and geologic conditions that
. 26 naturally limit the migration of HTRW. Substances expected here are the same
27 as those expected in Section 1.5.1 (TNT Strips).
28
29 [1.5.5 Ammunition Renovation/Primer Destruction Area
30
31 The Ammunition Renovation/Primer Destruction Area covers approximately
32 3.0 acres at the northwest end of the North Valley immediately adjacent to the
33 Howitzer Test Facility (see Figure 1-3). The Ammunition Renovation Area was
34 used to inspect and refurbish ordnance items stored at the arsenal. The Primer
35 Destruction Area was used to destroy primers by placing them in a burn cage
36 and incinerating them. This area was also dismantled, and debris/soil
37 generated from this activity remains within the site and is referred to as a”
38 stockpile.” The area is relatively flat and moderately vegetated with fennel,
39 grasses, and occasional sage scrub. Only one near-surface soil sample was
40 taken on the outer edge of this area; it was found to be non-detect (ND) for TNT.
41 One sample cannot identify the presence, extent, or transport medium for this
42 site. Therefore, additional sampling will be needed to determine the absence or
43 presence of HTRW at this area. Previous sampling results can be found in
44 Appendix A. No evidence of dead/stressed vegetation has been observed at
45 the site; therefore, it can be assumed that there is no effect to biological
46 resources. Should HTRW be present in the area, it would be limited to the
47 North Valley for reasons previously stated for the Howitzer Test Facility.
48 Substances expected here are the same as those expected in Section 1.5.1.
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1 16 PROJECT ORGANIZATION

2

3 The organizational structure for this project is shown on Figure 1-6. This .

4 organizational structure provides the Project Manager (PM) with a dedicated

5 project team, including project engineers, technical and administrative support

6 staff, and subcontracting managers. A detailed description of Earth Tech

7 member responsibilities is presented in this section.

8

9 This project organization is designed to provide a clear line of management
10 responsibility and authority; facilitate delegation of authority to the management
11 level responsible for completing the RI/FS and related work products; and
12 maintain appropriate cost, schedule, and quality control. The organization
13 reflects strong technical and management leadership and provides a direct line
14 of communication between Earth Tech managers and Granite Management
15 Corporation’s representative, Russell Resources, Inc. A direct line of
16 communication also exists between Earth Tech and the City of Benicia. Lines of
17 communication from Earth Tech to the DTSC and the Sacramento District Corps
18 of Engineers are through Russell Resources, Inc. The Earth Tech lines of
19 authority flow from the Project Engineer (PE) to the support staff.
20
21 Program Management Responsnbllitles Itis the responsmlllty of all
22 Ay o T
23 operatlons or other quallty-related functions to be aware of and implement the
24 policies and practices set forth in this document and include the Field Sampling
25 Plan (FSP), the Quality Assurance Project Plan (QAPP), and the Health and
26 Safety Plan (HASP). The PE may delegate authority to appropriate personnel to
27 assure activities are conducted in a compliant, cost-effective, and timely
28 manner. However, responsibility for the project will remain with the PE. A
29 summary of the responsibilities of project management personnel is provided
36 betow:
31 :
32 Project Engineer (PE). The PE, who is responsible for the overall direction,
33 coordination, technical consistency, and review of the RI/FS, will monitor the
34 performance of all project staff through the PM. The PE will have the authority
35 to select or dismiss staff; select or terminate major subcontractors; approve or
36 disapprove budgets and schedules; stop work; and communicate with Russell
37 Resources, Inc., and the City of Benicia as necessary, to evaluate the progress
38 on any task and ensure the early resolution of any problem. Communication
39 with DTSC and the Sacramento District Corps of Engineers will be coordinated
40 with Russell Resources, Inc. The PE is responsible for overall direction,
41 . coordination, technical consistency, and review of the entire contract. Specific
42 . responsibilities include:
43 i
44 ‘ Final approval and review of project plans, all project
45 I deliverables, schedules, contract changes, and manpower
46 | allocations for each task
47 |
48 | Approval of budgets and schedules, and changes in budgets or
49 schedules
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Designation of a PM for the RI/FS

1
: ®
3 Ensuring availability of key personnel assigned to the project for
4 the duration of the project
5
6 Overseeing coordination among management, field tearns, and
7 support personnel to ensure consistency of performance
8
9 Communicating, as necessary, with the City of Benicia Program

10 Manager to evaluate the progress of the program and to

11 facilitate the early resolution of any potential problem.

12

13 Project Manager. The PM, who will report directly to the PE, will be fully

14 responsible and accountable for all project activities, and will serve as the focal

15 point and main channel of communication between Russell Resources, Inc., and

16 the project team regarding technical and scheduling matters. The PM will

17 establish and interpret project policies; monitor schedule and cost; coordinate all

18 reporting and other forms of communications; ensure necessary resources are

19 made available; prepare RI/FS project plans; identify and resolve potential

20 problems or conflicts; and provide for safe performance and quality of the work.

21 Other duties, as appropriate, will include:

22

23 Allocating work assignment, budgets, and schedules to

24 members of the project team, and orienting the staff to the goals

25 and objectives of the RI/FS

26

27 Evaluating the qualifications of project staff and critical

28 subcontractor personnel, and identifying individuals who need

29 additional training

30

31 Assigning project field managers to direct specific field activities

32 and providing them with the necessary resources.

33

34 Tracking the performance of the RI/FS

35

36 Reviewing, approving, and consistently implementing the

37 project planning documents (e.g., this work plan) and

38 procedures including approval of monitoring well site locations,

39 chemical analysis parameters, geophysical techniques,

40 schedules, and manpower allocations

4

42 i Addressing specific tasks for compliance with federal, state, and

43 | local regulations/laws, and directives

44 \

45 } Providing overall technical, quality, and performance

46 i consistency throughout the RI/FS '

47 ‘
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1 Identifying procurement needs (e.g., materials, services,
. 2 subcontracts) and coordinating project procurements with the
i 3 subcontract administrator
4
5 Identifying, documenting, and notifying the PE, the quality
6 control systems manager (QCSM), the Health and Safety Officer
7 (HSO), the OE Safety Manager (OESM), and project staff of
8 changes in project scope
9
10 Reviewing procurement documents, sampling logs, laboratory
11 reports, and final reports
12
13 ‘ Interacting with regulatory or public agencies at the request of
14 Russell Resources, Inc., and preparing progress reports
15
16 |- Disseminating project-related information from Russell
17 Resources, Inc. :
18
19 Preparing the RI/FS Report and related presentations at
20 ' progress meetings between the project team and Russell
21 Resources, Inc.
22
23 Reporting any significant conditions adverse to quality and
24 - obtaining concurrence by the QCSM on proposed resolutions
25
. 26 Reviewing quality assurance audit reports and any resulting
27 corrective action disposition.
28
29 Quality Control Systems Manager (QCSM) The QCSM w1l| be appounted by the
31 operations for fleld and laboratory activities. The QCSM will have knowledge of
32 chemical quality control and experience in the sampling and analysis of
33 hazardous chemicals. The QCSM will be directly responsible to the PM.
34
35 The QCSM is responsible for the implementation of the QAPP and the site-
36 specific field sampling plan, and will provide overall direction of the project QC
37 function for field and laboratory activities. The QCSM, or her/his designee, will
38 interface with the client and regulatory agencies on the quality functions of the
39 project and will coordinate activities with the PM. In addition, he/she will, as
40 necessary, perform audits, surveillance, document reviews, and other quality
41 functions as required to determine the continued effectiveness of the QAPP.
42 The QCSM will, as necessary, audit compliance with the QAPP, and will perform
43 QC review of selected project tasks. Other responsibilities will include, but will
44 not be limited to:
45
46 Reporting regularly to the PM on the status of QAPP
47 implementation
48
-. 7131/96/126-88/s8c-1 Remedial Investigation/Feasibility Study Work Plan, Tourtelot Cleanup Project 1-27 -




1 Providing quality orientation training and disseminating
2 applicable quality information to the project staff .
3
4 Maintaining the authority to stop work that is not in compliance
5 with the project
6
7 Coordinating all QC functions on the project
8
9 Identifying the need for corrective actions, and initiating,
10 recommending, and coordinating solutions for project-wide
11 issues. Maintaining a formal corrective actions tracking system
12
13 Reviewing project-generated procurement documents to assure
14 that applicable quality requirements are adequately stipulated
15 and followed
16
17 Performing periodic quality inspections of project records
18
19 Coordinating submittal of all quality-related reports
20
21 Providing oversight for data validation and field auditing
22 activities
23
24 Providing QC oversight of equipment preventive maintenance,
25 decontamination, and calibration.
26
27 Health and Safety Officer. The HSO will be principally responsible for execution
28 of all health and safety operations for field activities. The HSO will have
29 knowledge of the Occupational Safety and Health Administration (OSHA)
31
32 - The HSO is responsible for the implementation of the HASP and will provide
33 overall direction of the health and safety function for field activities. The HSO, or
34 her/his designee, will administer health and safety functions of the project and
35 will coordinate activities with the PM. In addition, the HSO will perform any
36 necessary audits, surveillance, document reviews, and other health and safety
37 functions as required to determine the continued effectiveness of the HASP.
38 Other responsibilities will include, but will not be limited to:
39
40 ! Coordinating the Program Certified Industrial Hygienist (CIH)
4 \ review of the HASP and obtaining the CiH certification of the
42 : HASP
43 }
44 | Ensuring regulatory and operational compliance with OSHA
45 ‘ requirements, the HASP, and Earth Tech corporate health and
46 ‘ safety requirements
47
48 Reviewing health and safety training and medical monitoring
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Working with the PM and the Field Team Leader (FTL) to
ensure that all health and safety requirements outlined in the
HASP are implemented in the field

Performing document reviews, and other health and safety
functions as required to determine the continued effectiveness
of the HASP

Performing random health and safety assessments in the fieid,
implementing corrective measures for site-specific health and
safety deficiencies, and verifying resolution of any resulting
corrective actions

Oversight of a site safety coordinator (8SC), who will monitor
the labeling, shipping, and control of hazardous or potentially
hazardous samples and materials, and brief all field personnel
concerning health and safety requirements.

Ordnance and Explosives Safety Manager (OESM). The OESM will be

appointed by the PM to be principally responsible for execution of all OE

operations for field activities. The OESM will have knowledge of all
reot iramante n'\:lr\r‘nfnrl h\l nQHA | IQAPF | | Q FpA Tlﬂp R ﬂf ‘hﬂ (‘ﬂ.lfﬂfnlﬂ

Ui e

Code of Regulations (8 CCR) and the Earth Tech Corporate Health and Safety
Program. The OESM will be directly responsible to the PM.

b of TN Hor s H
The OESM is responsible for the implementation of the UXO avoidance

procedures specified in the HASP and will provide overall direction of the project
UXO escort and avoidance functions for field activities. The OESM, or his/her
designee, will interface with the Field Site Leader on OE safety functions of the
project and will coordinate activities with the PM. In addition, he/she will, as
necessary, perform audits, surveillance, document reviews, and other OE safety
functions as required to determine the continued effectiveness of the HASP.
The OESM will, as necessary, audit compliance with the HASP, and will perform
OE safety reviews of selected project tasks. Other responsibilities will include,
but will not be limited to:

Performing and documenting regular and frequent UXO site
hazard inspections and observing employees at work

Stopping work when necessary to prevent injury or iliness
associated with UXO and to ensure personal and environmental
health and safety

Investigating all injuries and illnesses resultlng from UXO-
related incidents

Implementing UXO avoidance procedures to ellmlnate or
mitigate hazards
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Providing the UXQO safety portions of training sessions or
briefings for site and visitor personnel. .
.

Field Team Leader. The Field Team Leader (FTL) reports to the PM and is
responsible for project setup in the field, including identifying and scheduling
personnel resources, materials, and equipment. The FTL is assigned to
oversee and control all field activities, and is responsible for field cost tracking
through administrators and project billing. The FTL will also conduct project
control assessments and provide purchasing support for small purchases
necessary to initiate the project. The FTL will provide site level implementation
of environmental protection, fire protection, occupational safety and health
requirements, and permitting for this project. The FTL has the organizational
freedom and authority to implement changes to work practices; identify
problems and proposed solutions; and if necessary, stop work activities that
could pose a threat to personnel or the environment. The FTL will coordinate
activities with the PM and other project personnel as appropriate. Duties of the
FTL include, but are not limited to:

Initiating the HTRW Investigation field activities with the
required resources, materials, and equipment

nlrnr-hng all field activities enpnrv;s;pg field staff and any

subcontractors, and ensuring that field procedures described in
the FSP/HASP are implemented

RAniminim marrla af o o reasd marmsmea]l A ol
1 lllllly Uﬁlly TeCoras o WU”\ pUllUllllGU, 'JGIQUIIIIGI un bll=,

and any work stoppages or communications with other agencies
pertaining to the project

) AN Py ST U S (U SV S SR

lVldlldglllg equipment préevenuve mainienance, aeconiaminaunon,
and calibration programs

Assisting the QCSM with instruction of field personnel in the
sample management techniques included in the QAPP

Ensuring that the samples taken meet the sampling
requirements

Ensuring the collection of equipment rinsate samples

Assisting the QCSM in assuring preventive maintenance is
conducted on instruments used for sampling and analysis

Using a correction tracking system in order to ensure correction
of field work and laboratory deficiencies.

Site Safety Coordinator. The FTL will also serve as the Site Safety Coordinator

(88C) for this Project. The SSC is responsible for performing the routine duties

for health and safety, and will coordinate any necessary assistance from the
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1 designated HSO. The SSC will administer this HASP and the applicable site-

2 specific safety guidance document. Additional SSC responsibilities include:

3

4 Reading and becoming familiar with this HASP

5

6 Enforcing the requirements of this HASP and other applicable

7 safety requirements

8

9 Stopping work, if necessary, to prevent injury or illness and
10 ensure personal and environmental health and safety
11
12 Determining excavation routes, and establishing/posting local
13 emergency contact telephone numbers
14
15 Ensuring that all applicable site personnel and visitors have
16 received the proper training and medical monitoring before
17 entering any controlled areas
18
19 Presiding over any tailgate safety meeting and maintaining
20 appropriate training documentation/attendance records
21
22 Implementing air monitoring according to directives in this HASP
23
24 Implementing changes in health and safety procedures as
25 directed by the HSO and/or approved addenda to this HASP.
26
27 1.7 PROJECT SCHEDULE
28
29 The RI/FS includes development of this work plan, the field investigation, and a
30 repoit documenting the resiiiis of the fieid investigation. A scheduie of the
31 activities associated with the RI/FS is provided in Table 1-1. Figure 1-7 shows
32 the completion date of the project deliverables for this RI/FS. Figure 1-8 shows
33 the anticipated time line for remedial activities.
34
35 The RI/FS is just one task of a larger environmental investigation and restoration
36 project that also includes the preparation of an environmental impact report for
37 the Tourtelot Property Cleanup Project. The RI/FS will be conducted
38 concurrently with these other activities in response to the DTSC Imminent and/or
39 Substantial Endangerment Determination and Remedial Action Order (Docket
40 No. I/SE 98/99-011).
41
42 1.8 PROJECT DELIVERABLES
43
44 A report will be submitted that presents and evaluates field investigation results,
45 addresses health and ecological risks, and provides the rationale for site
46 restoration to background levels.
47
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Table 1-1. RUFS Schedule of Activities

Activity Start Date Completion Date
RI/FS Work Plan 01 June 1999 31 July 1999
Project Meeting 06 July 1999 06 July 1999
Agency/Public Review of 02 August 1999 31 August 1999
RI/FS Work Plan
Public Meeting 25 August 1999 25 August 1999
Final RI/FS Work Plan 01 September 1999 12 September 1999
DTSC Review/Approval 13 September 1999 19 September 1999
of Final Work Plan
Field Mobilization/ 20 September 1999 17 October 1999
Sampling
RI/FS Report 18 October 1999 17 December 1999

Agency/Public Review
Public Meeting

Final RI/FS Report

17 December 1999
1

n TaVa¥al
O Jdiluary cuuu

18 January 2000

17 January 2000

RI/FFS = Remedial Investigation/Feasibility Study

1-32 Remedial Investigation/Feasibility Study Work Plan, Tourtelot Cleanup Project
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2.0 FIELD INVESTIGATION SAMPLING AND ANALYSIS PLAN

This section presents the FSP for the proposed HTRW field investigation activities
at the Project Site. This FSP, in conjunction with the QAPP presented in
Section 3.0, will be used to ensure that (1) all sample and field measurements are

consistent with the project data quality objectives (DQOs), (2) samples are
collected, identified, handled, preserved, packaged, and shipped in such a manner
as to maintain their integrity and validity, and (3) field data are collected in such a
manner as to ensure accuracy, precision, completeness, representativeness and
comparability, and provide an adequate database for achieving the DQOs.

2.1 PROPOSED SCOPE OF WORK

The overall objectives of the field investigation activities are to (1) assess the
presence and extent of HTRW at the Project Site, (2) better. quantify the volume of
HTRW-affected soil to be potentially excavated and removed, (3) evaluate the need
for pretreatment of HTRW-affected soils, and (4) evaluate the potential need for
remediation of sediment in the wetlands area.

The proposed scope of work for the field investigation activities at the Project Site

will be conducted in a phased approach, following the protocols and procedures
presented in this FSP. An interim sampling program is being conducted to better
define the nature and extent of potential HTRW in the following areas: five TNT
strips (TNT-1 through TNT-5) in the North Valley; three demolition areas (DA-1
through DA-3) in the South Valley; and, one flare area (FA), also in the South
Valley. Sampling of three soil stockpile areas in the North Valley and sediment in
the wetlands area in the South Valley have also been included in the interim

sampling program:

Data from the interim sampling program will be used to conduct a follow-on
focused sampling program designed to (1) provide additional information in
demolition and flare areas, (2) provide soil quality information for the Ammunition
Demolition/Primer Destruction, and (3) fill any data gaps observed as a result of
the interim sampling program. The follow-on focused sampling program will also
include an investigation of both the surface water and groundwater at the Project
Site through the collection of surface water samples from the wetlands in the
South Valley, surface seep samples from South Valley sideslopes, and installation
of temporary groundwater monitoring wells in the North Valley.

Figure 2-1 shows the interim and proposed follow-on sampling locations. Other
sampling locations may be included in the follow-on focused investigation;
however, these locations are to be determined based on the results of the interim

P Ly — aacca mam i o

sampiing program, and are not shown on Figure 2-1.
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Tables 2-1A and 2-1B surnmarize the ongoing interim and proposed follow-on
focused sampling programs, respectively, including sample matrix, number of
samples to be collected, depth of sample collection, and analyses to be
performed. Table 2-1B excludes any “to-be-determined” sampling and analysis.

Once the results of the interim sampling program have been received and the data
evaluated, additional sampling locations (beyond those already specified for in the
follow-on focused sampling program) may be required to fill specific data gaps. At
that time, a revised Figure 2-1 showing the proposed additional sampling locations,
and a revised Table 2-1B showing the proposed sample matrix, number of samples
to be collected, depth of sample collection, and analyses to be performed will be
submitted to the DTSC prior to proceeding with the additional sampling activities.

2.1.1 Interim Sampiing Program

As previously stated, the interim sampling program is ongoing. Field sample
collection activities were conducted, in accordance with the protocols and
procedures presented in this FSP, between July 19 and July 21, 1999. The
analytical results from this sampling program are pending.

2.1.1.1 TNT Strips.

The purpose of the interim sampling program at the TNT Strips Area is to better
evaluate the extent of soil that may need to be excavated and removed, and to

evaluate the possible need for pretreatment. The lack of vegetation within the TNT

Strip Area provides an indication of the lateral extent of TNT-related activities in
this area. One shallow boring was advanced toward both ends of each TNT strip
(see Figure 2-1). Soil samples were collected at 1 foot bgs and 2 feet bgs. One
additionai boring was advanced toward ihe center of each TNT sirip. Soii sampies
from the center boring location were collected at 1, 2, and 4 feet bgs. Two
additional borings were advanced in adjacent vegetated areas near two of the TNT
strips (TNT-2 and TNT-5) to evaluate whether any potential contamination has
extended beyond those areas defined by a lack of vegetation. Soil samples were
collected at 1 and 2 feet bgs at these boring locations. A surface soil sample was
also collected from an area of distinct soil discoloration noted at one of the TNT
strips (TNT-5). All interim soil samples from the TNT strips are being analyzed
using the following methods (see Table 2-1A):

. PAHs by EPA Method 8310

. California Assessment Manual (CAM) 17 Metals by
EPA Methods 6010/7000

. Expiosives by EPA Method 8330.
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Additionally, two samples collected from two of the TNT strips (TNT-2 and TNT-5)
are being analyzed for dioxins by EPA Method 8290 (see Table 2-1A).

2.1.1.2 Demolition Areas.

The purpose of the interim sampling program at the demolition areas is to better
quantify the volume of soil to be potentially excavated and removed, by assessing
whether HTRW is present in soil, and if so its lateral and vertical extent. A
combination of topographical surface expressions (i.e., surface depression at
DA-3) and previous analytical data (see Section 1.4) was used to identify the
suspected periphery of each demolition area (see Figure 2-1). Borings were
advanced at two periphery locations at each of the demolition areas. Soil samples
were collected at 1, 2, and 4 feet bgs. All interim soil samples from the demolition

AL ’ bl A .lA\

areas are being anaiyzed using the foilowing methods (see Tabie 2-1A):

. PAHs by EPA Method 8310
. CAM 17 Metals by EPA Methods 6010/7000
. Explosives by EPA Method 8330.

2.1.1.3 Flare Area.

The purpose of the interim sampling program at the FA is to better quantify the
volume of soil that may need to be excavated and removed, by defining both the
lateral and vertical extent of HTRW. A combination of topographical surface
expressions (i.e., area of ash) and previous analytical data (see Section 1.4) was
used to preliminarily characterize the FA (see Figure 2-1). Shallow borings were
advanced toward the center of the burn area, and at two vegetated periphery
locations. Soil samples from the periphery locations were collected at 1 and 2 feet
bgs. A near-suriace sampie (0.5 feet bgs) was collected toward ule center oi the
FA. No deeper samples were collected from this location. All interim soil
samples from the FA are being analyzed using the following methods (see

Table 2-1A):

. PAHs by EPA Method 8310
. CAM 17 Metals by EPA Methods 6010/7000
. Explosives by EPA Method 8330.

Additionally, one sample is being analyzed for dioxin by EPA Method 8290 (see
Table 2-1A).

2.1.1.4 Soil Stockpiles.

The purpose of the interim sampling program at the soil stockpile area is to better
quantify the volume of soii that may need to be excavated and removed. A lot of
debris material (i.e., concrete, gravels, OE scrap) is mixed in with the soil in the
stockpile areas. Because the soil in the North Valley stockpiles is from the
Howitzer Test Area, samples from the stockpiles will be used to evaluate this area.

Two soil samples were collected at 2 feet bgs at each of the two smaller soit
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stockpiles (SP-1 and SP-2). Four soil samples were collected at 2 feet bgs at the
larger soil stockpile (SP-3). All interim soil samples from the soil stockpiles are
being analyzed using the following methods (see Table 2-1A):

. ' PAHs by EPA Method 8310
. CAM 17 Metals by EPA Methods 6010/7000
. Explosives by EPA Method 8330.

21.2 Follow-on Focused Sampling Program

The proposed follow-on focused sampling program has been designed to fill
specific data gaps that have been identified to date. Other data gaps, which may
be identified at a later date based on the results of the interim sampling program,
will be addressed as indicated in Section 2.1. The follow-on focused sampling
locations are shown on Figure 2-1. Table 2-1B summarizes the sample matrix,
number of samples to be collected, depth of sample collection, and analyses to be
performed.

2.1.2.1 Demolition Areas.

Two additional borings will be advanced, toward the periphery of each demolition
area, to complement the two periphery locations at each demolition area already
sampled during the interim sampling program (see Figure 2-1). Soil samples will
be collected at 1, 2, and 4 feet bgs.

The soil samples from the Demolition Areas will be analyzed using the following
methods (see Table 2-1B):

. PAHs by EPA Method 8310
. CAM 17 Metals by EPA Method 6010/7000
. Explosives by EPA Method 8330.

2.1.2.2 Flare Area (FA).

Two additional borings will be advanced, toward the periphery of the FA, to
complement the two periphery samples already collected during the interim
sampling program (see Figure 2-1). Soil samples will be collected at 1, 2, and 4
feet bgs.

The soil samples from the FA will be analyzed using the following methods (see
Table 2-1B):

. PAHs by EPA Method 8310
. CAM 17 Metais by EPA Method 6010/7000
. Explosives by EPA Method 8330.
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.1 2.1.2.3 Wetlands Sediment and Surface Water.

3 A grab surface water and sediment sample will be collected from two locations in
4 the South Valley wetlands, one upgradient and one downgradient of the demolition
5 and FA. The water and sediment samples from the wetlands area will be analyzed
6 using the following methods (see Table 2-1B):

7
8 . PAHs by EPA Method 8310
9 . CAM 17 Metals by EPA Method 6010/7000
10 . Explosives by EPA Method 8330.
11
12 2.1.2.4 Ammunition Renovation/Primer Destruction Area.
13
14 Two borings will be advanced in the Ammunition Renovation/Primer Destruction
15 Area. Soil samples will be collected at 1, 2, 4 feet bgs. Soil samples will also be
16 collected from the pilot boring advanced for during temporary monitoring well
17 installation in this area. Soil samples from the pilot boring will also be collected at
18 1, 2, 4, and 10 feet bgs.
19 )
20 Soil samples from the Ammunition Renovation/Primer Destruction Area will be
21 analyzed using the following methods:
22 ,
23 . PAHs by EPA Method 8310
4 . CAM 17 Metals by EPA Method 6010/7000
6 . Explosives by EPA Method 8330
6 . Total Extractable Petroleumn Hydrocarbons (TEPH) by
27 Method 8015.
28
29 One dioxin sample collected from boring AR-2 at t-foot bgs willalso-be-analyzed
30 for dioxins by EPA Method 8290.
31
32 2.1.2.5 Seeps/Springs.
33
34 Three potential seeps, situated along the north sideslope of the South Valley, will
35 be inspected to see if there is any seep water present to collect a surface seep
36 sample. The water samples from the surface seeps will be analyzed, using the
37 following methods (see Table 2-1b):
38
39 . PAHs by EPA Method 8310
40 . CAM 17 Metals by EPA Method 6010/7000
aM . Explosives by EPA Method 8330.
42
43 2.1.2.6 Groundwater.
44
45 Two temporary groundwater monitoring wells will be installed in the first
46 encountered groundwater-bearing zone at the proposed well locations to evaluate
47 the potential impact of HTRW's on the groundwater beneath Ammunition
. Renovation/Primer Destruction Howitzer Testing, and TNT Strip Areas and
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1 downgradient of these former facilities (see Figure 2-1). A pilot boring will iniﬁally
2 be drilled at each location to verify the depth to the first groundwater-bearing zone. .
3 First groundwater is anticipated to be encountered in the alluvium (if sufficient
4 thickness is present) and/or the underlying weathered bedrock zone. Information
5 obtained from the pilot boring will be used to optimize the well design and
6 construction. Once th itori i
7 developed, representative groundwater samples will be collected and analyzed
8 using the following methods:
9
10 . PAHs by EPA Method 8310
11 . CAM 17 Metals by EPA Method 6010/7000
12 . Explosives by EPA Method 8330.
13
i4 2.1.3 Data Quality Objectives (DQOSs)
15
16 DQOs are qualitative and quantitative statements developed to specify the quality
17 of data needed from the field and laboratory data collection activities in order to
18 support specific decisions and regulatory actions. The DQOs describe what data
19 are needed, why the data are needed, and how the data will be used to address
20 the problem being investigated. The DQOs also establish numeric limits for the
21 data to allow the data user (or reviewers) to determine whether data collected are
22 of quality sufficient for use in their intended application. The DQOs for the
23 proposed field activities are discussed in more detail in Section 3.1.4 of the QAPP.
24 '
25 PRE-FIELD INVESTIGATION ACTIVITIES .
26
27 The tasks outlined in the following subsections will be conducted prior to the start
28 of any field investigation activities at the Project Site.
— 29
30 221 Permits
31
32 No permits are required by the Solano County Department of Environmental
33 Management (DEM) for exploratory borings. The Solano County DEM does
34 require well permits for installation and abandonment of groundwater monitoring
35 wells (see Section 2.5.3). The well permit application must include the following
36 information:
37
38 . Applicant's name, address, and current phone number
39
40 . Statement that the contractor performing the work is licensed
41 under the provisions of Chapter 9 of Division 3 of the Business and
42 Professions Code as a well drilling contractor possessing a C-57
43 Water Well Drilling Contractor's License
44
45 . Estimated or proposed depth of the well, casing material, sealing
46 material, sealing method, intended use of the well, and drilling
47 method to be used '
48
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. Location of the Project Site, including Assessor’s Parcel Number,
and location of the well to be installed

. Legal Project Site property owner

. Figure indicating the location of the well with respect to the

11

—
meﬂmw#bgﬂ

following items:
+  Project Site property lines

+ Sewage disposal systems

12

13 - Bodies of surface water

14

15 « Drainage pattern of the Project Site

16

17 +  Existing wells within 100-foot radius of the proposed

18 well

19

20 « Access roads

21

22 «  Structures

23

24 « animal enclosures

25

26 +  Underground storage tanks containing hazardous
‘ substances.

29 A copy of the Well Permit Application to be used for both temporary groundwater

30 monitoring well installation and abandonment is included in Appendix C. A

3 minimum of two working days must be allowed for the Solano County DEM to

32 process a well permit application. A Solano County DEM inspector must be

33 present for installation of the well sanitary seal. The inspector requires a minimum

34 of 24 hours' notice.

35

36 2.2.2 Health and Safety Plan

37

38 All field activities performed at the Project Site as part of this Work Plan will be

39 conducted in accordance with the requirements of the HASP presented in

40 Chapter 4.0. All field activities will be performed by personnel meeting the

41 requirements of 8 CCR Section 5192 (29CFR 1910.120) (Hazardous Waste

42 Operations and Emergency Response [HAZWOPER]). Prior to the start of any

43 field investigation activities, all field personnel and authorized visitors will be

44 required to read and sign the HASP. A site safety meeting will be held each

45 morning in accordance with the HASP.

46

47 2.2.3 Utility Clearance and Unexploded Ordnance (UXO) Avoidance

48

49 All proposed investigation locations will be pre-marked and cleared of any

subsurface obstructions. A private underground utility locator service will be
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1 subcontracted, if necessary, to clear any locations where underground utilities are
2 suspected. Underground Services Alert (USA) will also be notified a minimum of
3 72 hours before any subsurface work is to begin, as required by law.
4
5 2.2.3.1 UXO Avoidance.
6
7 All proposed investigation locations will be cleared of UXO both betore and during
8 all field investigation activities in accordance with the procedures presented in
9 Attachment D of Appendix D. A UXO specialist, who will also act as the SSC, will
10 accompany each sampling crew during all field investigation activities. Procedures
11 for dealing with any UXO encountered during the field investigation activities are
12 presented in Section 4.9.7 of the HASP.
13
i4 2.3 DRILLING METHODS
15
16 All subsurface drilling activities will be conducted under the direct supervision of a
17 California state registered geologist. The two types of drilling methods presented
18 in the following two subsections may be deployed at the Project Site, depending
19 on the depth of boring advancement and the nature of the weathered and
20 competent bedrock, if encountered. No drilling fluids or lubricants are used in
21 either drilling method; this minimizes the potential for cross-contamination or
22 infiltration of materials into the formation. All downhole drilling equipment will be
23 decontaminated between boring/well locations in accordance with the equipment
24 decontamination procedures presented in Section 2.13.1.
25
26 2.3.1 Hollow-Stem Auger Method
27
28 The hollow-stem-auger (HSA) drilling method may be used to advance borings to
29 be completed in either vailey aliuvium or shallow unconsolidated (weathered)
30 bedrock. The HSA drilling technique involves drilling a boring by simultaneously
31 rotating and axially advancing the auger column into unconsolidated or poorly
32 consolidated formations. As the augers are rotated and advanced into the ground,
33 they act as a casing to stabilize the boring. The pilot bit and teeth on the auger
34 head drill into the soil and direct the cuttings to the auger flights. As the auger
35 flights are rotated, the soil cuttings are brought to the surface by movement along
36 the continuous flights on the outside of the hollow stem. The drill cuttings are
37 removed from the ground surface by a shovel and placed in an appropriate
38 container, pending analytical results and a determination of proper disposal (see
39 Section 2.14.1). A pilot bit at the bottorn of the auger flights is used to plug the
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































