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112TCE
12DCE
12 DCLE
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13DNB
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24DCLP
24D
24DNT
26DNT
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ACET
ACLDAN
AG
ANAPNE
ANTRC

B2EHP

BBFANT
BBZP

BE
BGHIPY
BKFANT

C-10
C21

CA
CCL3F
CD
CH2CL2
CHCL3
CHRY
CL
CL6BZ
CR

DMP
DNBP
ENDRN
ETC6H5
FANT

FLRENE
FURANS
GCLDAN
HG

HPCDD
HPCDF

IRDMIS CHEMICAL ACRONYMS

1,2,4-Trichlorobenzene
1,1,2-Trichloroethane 2
1,2-Dichloroethenes/1,2-dichloroethylenes (cis and trans isomers)
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1,3,5-Trinitrobenzene
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2-(1-Methylethyl) napthalene
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2,4-Dichlorophenoxyacetic acid
2,4-Dinitrotoluene
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2-(1-Methylethyl) naphthalene
4-Methylphenol/4-cresol
Acetone -
alpha-Chlordane
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Anthracene
Arsenic
bis (2-Ethylhexyl) phthalate
Barium
Benzo (A) anthracene
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Benzo (B) fluoranthene
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llium
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Benzo (K) fluoranthene
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Cadmium

Methylene Chloride
Chloroform

Chrysene

Chloride
Hexachlorobenzene
Chromium

Copper

Cyanide

Dimethyl phthalate
Di-N-butyl phthalate
Endrin

Ethylbenzene
Fluoranthene

Iron
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Dibenzofurans - nonspecific
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EXECUTIVE SUMMARY

Under the terms of Corrective Action Permit UT3213820894 signed on January 7, 1991, the
State of Utah, Department of Environmental Quality is requiring the Tooele Army Depot
(TEAD) to conduct corrective action investigations at 46 solid waste management units
(SWMUs) at the north area of TEAD (TEAD-N). For regulatory purposes, the 46 SWMUs
were divided into three groups for environmental investigation and potential remediation.
Two of the groups (the SWMUs with known releases and suspected releases) are being
administered under the requirements of RCRA while the third group is being administered
under CERCLA under a Federal Facility Agreement.

The 20 SWMUs suspected of having released hazardous waste or contaminants to the
environment are the subject of this Phase I RCRA Facility Investigation (RFI). The objective
of the Phase I RF1 is to determine the presence or absence of environmental contamination at
each of the suspected releases SWMUSs and to recommend either additional investigations or
no further action.

TEAD-N is located in the Tooele valley about 35 miles southwest of Salt Lake City, Utah,
and immediately west of Tooele, Utah. The primary activities conducted at TEAD-N are
rebuilding and storing military vehicles and equipment and storing conventional munitions.
Hazardous wastes or constituents have been handled, treated, or disposed of at numerous
locations around TEAD-N. Wastes generated inciude dust and ash with elevated metals and
organic compounds from incinerating munitions and packaging materials, ash and debris
containing elevated metals and explosives from open burning and open detonation of
propellants and munitions in unlined disposal pits, and used sand blast media, used motor
oil, and waste solvents from vehicle maintenance activities. In addition to these process-
specific waste streams, elevated levels of pesticides, metals, and organic compounds are aiso
present in areas where pesticide residues, boiler blowdown water, industrial waste water,
and bulk wastes are handled or were discharged.

Field sampling investigations were conducted at 17 of the 20 suspected releases SWMUsSs to
determine if treatment, storage, or disposal of hazardous wastes or constituents have
released contaminants to the environment. No sampling activities were conducted at three
SWMUs where records of past waste management practices and ongoing waste management
practices and controls indicate that there has been adequate protection against releases from
these facilities. At the 17 SWMUSs where field sampling was conducted, a total of 606 soil
samples, 12 sediment samples, 12 groundwater samples, and seven surface water samples
were collected to determine if contaminants had been released to the environment. In
addition, 17 background soil samples were collected to evaluate the concentrations of
naturally-occurring metals and other compounds.

Based on the records reviews and sampling results, no further action is recommended at the
three SWMUSs where there were no indications of a contaminant release and proper waste
management techniques were on-going. By contrast, the sampling programs detected
contaminants above background at the 17 suspected releases SWMUs included in the Phase I
sampling program. Contaminants detected frequently consist of metals above background,
volatile organic compounds, and semivolatile organic compounds. Pesticides, petroleum
hydrocarbons, and explosives were also detected at several SWMUs. Phase II investigations,
including risk assessments, are recommended for 16 of the 17 SWMUs where contaminants
were detected. Although contamination was detected at SWMU 27, no further action under
RCRA Corrective Action is recommended here as the contaminants detected pose no current
risks and additional sampling and risk assessment will be conducted in the future as part of
RCRA closure of this facility. Currently, there are sufficient data available to support the
risk assessments at 6 of the 16 SWMUs recommended for risk assessments. Additional
sampling is recommended at 10 of the 16 SWMUSs to provide the additional data needed to
support the risk assessments.
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1.0 INTRODUCTION

1.0.0.1. This report summarizes the findings of the Phase I Resource Conservation and
Recovery Act (RCRA) facility investigation (RFI) conducted at 20 solid waste management
units (SWMUs) at the Tooele Army Depot, North Area, Utah (TEAD-N). Site
characterization studies of TEAD-N have been conducted by the Army and its consultants
since 1979 to determine the nature and extent of contamination resulting from the storage,
treatment, and disposal of hazardous waste and hazardous waste constituents at various
locations on the Depot. Most of the information contained in this report was generated
during the Phase I RF] investigations conducted during the summer of 1992 by Montgomery
Watson (Montgomery) (formerly James M. Montgomery, Consulting Engineers, Inc. (JMM))
and its subcontractors. Supplemental information contained in this report was taken from
previous environmental investigations.

1.0.0.2. The RFI is being conducted by the U.S. Army Environmental Center (USAEC)
(formerly the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA)) and its
contractors on behalf of TEAD. Montgomery's work is being performed under Task Order
0004 of Contract DAAA-15-90-D-0011.

1.1 REGULATORY BACKGROUND

1.1.0.1. After groundwater contaminated from disposal of hazardous wastes at TEAD-N
was discovered, a consent decree was issued in 1986 to TEAD by the United States District
Court for the District of Utah. The terms required that TEAD conduct an assessment of the
groundwater quality, close an industrial wastewater lagoon and associated wastewater
ditches, develop groundwater cleanup levels, and prepare a Corrective Action Plan
addressing remediation of contaminated groundwater. The terms of the Corrective Action
Plan are specified in a Corrective Action Permit signed by the Utah Department of
Environmental Quality (formerly the Department of Health) and TEAD on January 7, 1991.
In addition to requiring a clean up of the groundwater, Module VII of the Corrective Action
Permit requires that TEAD conduct corrective action investigations of 46 SWMUs at TEAD-
N. UDEQ and EPA divided the 46 SWMUs into three groups to implement the permit.
Nine of the SWMUs known to have released contaminants to the environment comprise one
group. Twenty SWMUSs suspected of having released contaminants were placed in another
group, and the remaining 17 SWMUs that make up the third group are included in a
Federal Facility Agreement between the State of Utah, EPA and TEAD. The twenty
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SWMUs suspected of having released hazardous waste or hazardous waste constituents to
the environment are the subject of this Phase I RFI.

1.2 PHASE I RFI OBJECTIVE, PURPOSE, AND SCOPE

1.2.0.1. Objective and Purpose. As stated in the corrective action permit, the objective
of the Phase I RCRA Facility Investigation is to document a release or absence of a release
of hazardous waste or hazardous waste constituents from each SWMU. To meet this
objective, the purpose of the Phase I RFI report is to evaluate all the available background
and environmental information available for each of the 20 suspected releases SWMUs,
determine if a release of hazardous waste or hazardous waste constituents has occurred,
and prioritize each of the SWMUSs where a release occurred for additional investigation
according to the threat posed to human health and/or the environment. Table 1-1 contains
a summary of the suspected releases SWMUSs included in this investigation.

1.2.0.2. Phase I RFI Scope. According to the terms of Task Order 0004, Montgomery was
requested to conduct a Phase I RFI at each of the 20 SWMUs suspected of releasing
contaminants to the environment. The scope of work for the Phase I RFI consists of three
main elements. First, a comprehensive set of project work plans was prepared. These
included the:

* Project Management Plan (PMP)

¢ Data Collection Quality Assurance Plan (DCQAP)
¢ Health and Safety Plan (HASP)

¢ Data Management Plan (DMP).

The next element was an extensive field investigation in which environmental samples were
collected from 17 of the 20 suspected releases SWMUSs and several facility-wide monitoring
and sampling programs were conducted. The final element in the Phase I RFI is the
preparation of this RCRA Facility Investigation summary report.

1.3 ORGANIZATION OF THIS REPORT

1.3.0.1. The information presented in this report has been organized in accordance with the
Interim Final RCRA Facility Investigation (RFI) Guidance. Volume 1 of the Phase I RFI (this
volume) contains the text sections while volumes 2 and 3 contain the supporting data in
appendices. Volume 1 contains six sections as follows: Section 1.0 is the Introduction,




SWMU

TABLE 1-1

SUSPECTED RELEASES SOLID WASTE

MANAGEMENT UNITS (SWMUs)

Description

General Location

Comment

la

1b

1c

1d

14

19

20

21

Main Demolition Area

Cluster Bomb Detonation

Area

Burn Pad

Trash Burn Pits

Propellant Burn Pans

Sandblast Areas

Sewage Lagoons

AED Demilitarization
Test Facility

AED Deactivation
Furnace Site

Deactivation Furnace
Building

DRMO Storage Yard

SW Corner of TEAD-N

SW Corner of TEAD-N

SW Corner of TEAD-N

SW Corner of TEAD-N

SW Corner of TEAD-N

Maintenance Area

West of Maintenance Area

West of Ordnance Area

West of Ordnance Area

West of Ordnance Area

East Side of Maintenance

Area

Subarea within the Open
Burning/Open Detonation
Areas currently used for open
detonation of munitions

Subarea within the Open
Burning/Open Detonation
Areas. Poorly defined, used
for open detonation of cluster
bomblets in the past

Subarea within the Open
Burning/Open Detonation
Areas. Used for open burning
of propellant in the past

Subarea within the Open
Burning/Open Detonation
Areas. Used to burn and
bury dunnage in the past

Subarea within the Open
Burning/Open Detonation
Areas. Currently used to
burn propellants.

Spent sandblast media
collects in dumpsters at
Buildings 615, 617, and §97.

Receives sanitary sewage
from the administration and
maintenance areas.

Building 1376. Used to test
demilitarization equipment
and techniques.

Buildings 1351, 1352, and

1356. Used to test
deactivation equipment.

Building 1320. Used to
munitions.

Building 2025, Storage
Yards, and Salvage Yard




TABLE 1-1

SUSPECTED RELEASES SOLID WASTE

MANAGEMENT UNITS (SWMUs)

(CONTINUED)

SWMU Description General Location Comment
27 RCRA Container Administration Area Building 528. Used to store
Storage hazardous wastes needing
treatment prior to disposal.
28 90-Day Container South Side of Maintenance Buildings 596 and 585 and
Storage Area Area Open Storage Areas. Used to
store hazardous wastes not
requiring treatment prior to
disposal
29 Drum Storage Areas South Side of Maintenance Satellite Storage
Area Building 576. Currently used
to store hazardous materials
used at TEAD.
34 Pesticide Handling Maintenance Area .Building 518. Used to store,
and Storage Area batch, and load pesticides
and herbicides.
37 Contaminated Waste West of Ordnance Area Building 1325. Permitted to
Processing Plant incinerate PCP-treated
wooden packaging materials.
38 Industrial Wastewater West of Maintenance Area Used to treat wastewater
Treatment Plant from maintenance shops.
39 Solvent Recovery SW Corner of Maintenance Building 600B. Used to
Facility Area recycle solvents.
42 Bomb Wash Out North End of Building 539. Used in the
Building Administration Area past to reclaim small arms
munitions.
43 Container Storage Areas for 18 Igloos in Ordnance Area Igloos B1002, C117, D304,
P999 and Mustard Agent- G308, G1005, J202, C902,
Filled Mortar Round C903, C909, C910, C912,
Storage J102, J104, J110, J201,
J202, K906, and K1007.
44 Tank Storage of South End of Maintenance Formerly located in Building
i Area 620.

Trichloroethylene
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TABLE 1-1
SUSPECTED RELEASES SOLID WASTE

MANAGEMENT UNITS (SWMUs)
(CONTINUED)
g - ]
SWMU Description General Location Comment

45 Stormwater Discharge Area Between Administration Small unlined pond that
and Maintenance Areas receives runoff from the

administration area.
46 Used Oil Dumpsters Various Locations in Buildings 507, 509, 510, 511,
Maintenance Area 522, 602, 607, 611, 619,
620, 621, 637, and 691.
47 Boiler Blowdown Water Several Locations in Buildings 606, 610, and 637.
Maintenance Area

SWMU numbering corresponds to that used in Table 8, Solid Waste Management Units with
Suspected Releases, of Module VII of RCRA Corrective Action Permit UT3213820894 for the Tooele
Army Depot North Area, with the exceptions of SWMU-1d and SWMU-39 which were added to this
list and SWMU-41 which is excluded from this list.




Section 2.0 is a description of the TEAD-N facility, and Section 3.0 is a summary of the
environmental investigations conducted at TEAD-N. Also included in Section 3.0 is an
overview of the Phase ] RFI investigation conducted in support of this project. Section 4.0
presents a discussion of background soil conditions and a discussion of practical
quantitation limits (PQLs) versus the USAEC contract reporting limits (CRLs) and how
they impact the results of this investigation. Section 5.0 contains a contamination
characterization for each SWMU included in this study. Section 6.0 is a summary of the
results and recommendations based on the contamination characterizations. In addition to
raw data, each appendix in Volumes 2 and 3 of this report is prefaced by a brief description
of the types of data and their organization.
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2.0 INSTALLATION DESCRIPTION

2.0.0.1. The following sections present ihe site background and physical setting of
TEAD-N. Included in these sections are discussions of the location, geographic setting,
soils and geology, groundwater and surface water, climate, vegetation, and wildlife of the
TEAD-N area. Most of these topics have been well documented in previous investigations,
particularly in the Groundwater Quality Assessment Engineering Report to the Tooele
Army Depot, Utah, prepared by JMM (JMM, 1988), and the Tooele Army -Depot,
Preliminary Assessment/Site Investigation Final Draft Report, Volume I - North Area,
prepared by EA Engineering, Science and Technology, Inc. (EA, 1988). These reports
assess the regional hydrology, geology, and hydrogeology of the TEAD-N area. Much of
the information in the following sections is taken from the JMM and EA reports.

2.1 LOCATION

2.1.1. Facility Description and History

2.1.1.1. TEAD-N encompasses 24,732 acres in the Tooele Valley in Tooele County, Utah
(Weston, 1990). It is located approximately 17 miles north of the Tooele Army Depot, South
Area (TEAD-S) and 35 miles southwest of Salt Lake City. The Tooele Valley is bounded to
the south by the Stockton Bar and South Mountain, to the west by the Stansbury Mountains, to
the east by the Oquirrh Mountains, and to the north by the Great Salt Lake. The city of
Grantsville is approximately two miles north of TEAD-N, and the city of Tooele is located
immediately to the east. The location of TEAD-N is depicted in Figure 2-1.

2.1.1.2. TEAD-N was established as Tooele Ordnance Depot (TOD) on April 7, 1942, by the
U.S. Army Ordnance Department. During Worid War II, TEAD was a backup depot for
the Stockton Ordnance Depot and Benicia Arsenal, both in California, and eventually
assumed the duties of the Ogden Arsenal (Ogden, Utah). Vehicles, small arms, and other
equipment for export were stored at TEAD. It was redesignated as TEAD-N in August
1962. The developed features of TEAD-N may be grouped into four main areas: (1) the
ammunition storage igloos and magazines, (2) the administrative buildings, (3) the
industrial maintenance area, and (4) the open revetments.

2.1.1.3. The Tooele Army Depot (North and South Area combined) is one of the major

ammunition storage and equipment maintenance installations in the U.S., and supports
other Army installations throughout the western United States. The current mission of
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TEAD-N is to provide installation support to attached organizations and to operate other
facilities, as assigned. Its major functions include the following:

&

Supply, distribute, and store general supplies and ammunition
¢ Store strategic and critical materials

¢ Maintain ammunition and general supplies for TEAD-N

¢ Demilitarize ammunition

¢ Supervise training of assigned units and provide logistical support and
training assistance to U.S. Army Reserves

¢ Design, manufacture, procure, store, and test ammunition equipment
* Repair, maintain, and store military vehicles and other equipment.

2.1.1.4. The operation of several Department of Defense installations, including
TEAD-N, TEAD-S, and Dugway Proving Ground, continues to be the major industry in
Tooele County.

2.12 Description of Surrounding Communities

2.1.2.1. Tooele Valle& is mostly undeveloped, with the exceptions of the cities of
Grantsville (1991 population 4,500) and Tooele (1991 population 13,887) and occasional
residential developments north of Tooele City. The current population of Tooele County is
26,601 (Tooele, 1991). Grantsville is approximately two miles north of the northwest corner
of TEAD-N while Tooele is next to the northeast corner of the Depot. Livestock grazing and
limited cultivation predominate in the valley. Nearby commercial mining activities
consist of the Carr Fork and Bingham Copper Mines located eight to ten miles to the
northeast and east of TEAD-N in the Oquirrh Mountains, and the Barrack Resources
Mercur Mine to the southeast.

2.1.2.2. Except for the City of Tooele, properties immediately adjacent to TEAD-N
boundaries are undeveloped. Properties to the north are used for pasture while properties to
the west and south are used for rangeland grazing. Properties east of TEAD-N consist of a
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combination of residential portions of Tooele and undeveloped rangeland along the lower
western slopes of the Oquirrh Mountains. Several gravel pits are also located southeast of
TEAD-N along SR 36. Except for the southeastern portion (bounded by SR 36), TEAD-N is
bounded on the east by the Union Pacific Railroad right-of-way. The Tooele Municipal
Airport and scattered residential homes are located along the eastern boundary north to SR
112, which forms the northeastern boundary of TEAD-N. The area northeast of SR 112 is
undeveloped except for a construction company and Tooele County Landfill.

22 GEOGRAPHIC SETTING

2.2.0.1. TEAD-N is located in the southern portion of Tooele Valley. Tooele Valley is
bounded on the north by the Great Salt Lake at an elevation of approximately 4,200 feet
above mean sea level (MSL). The eastern border of the valley is the north-south trending
Oquirrh Mountains, which rise sharply from the valley floor at an elevation of
approximately 5,200 feet above MSL to a maximum elevation of 10,350 feet above MSL. The
western border of the Tooele Valley is formed by the Stansbury Mountains, which reach a
maximum elevation of 11,301 feet above MSL. South Mountain, a relatively low-lying,
east-west trending structure, and the Stockton Bar, a Pleistocene feature deposited by Lake
Bonneville at its highest level, bound the valley on the south, sepafating Tooele Valley
from Rush Valley. '

2.2.0.2. Physiography. Tooele Valley is situated in the Lake Bonneville Basin of the
Basin and Range physiographic province, which includes Nevada, western Utah, and
portions of Arizona, California, Oregon, and Idaho. The Lake Bonneville Basin, typical
of Basin and Range physiography, is characterized by alternating, isolated, north-
trending, block-faulted mountains, and intermontane basins flanked by alluvial slopes.

2.2.0.3. Topography. The topography of the Tooele Valley floor is the resuit of coalescing
alluvial fans (bajada) that were formed by debris eroded from the Oquirrh and Stansbury
mountains. These fans were formed during Pleistocene time when a shallow arm of Lake
Bonneville occupied the area, leaving a series of wave-cut benches and gravel bars along
the margins of the valley. The Stockton Bar is the most prominent example of this type of
Lake Bonneville feature.

2.2.04. Surfacial expressions of the influence of Lake Bonneville are present around the

perimeter of the Tooele Valley. Valley topography shows evidence of wave-cut benches and
shoreline erosion. The major lake levels and their dates are as follows (Currey, 1984):




—Jakelevel = __Elevation.. — ___TimePeriod __

¢ Stansbury 4,500 feet above MSL 23,000 to 20,000 years ago
* Bonneville 5,090 feet above MSL 16,000 to 14,500 years ago
* Provo 4,740 feet above MSL 14,500 to 13,500 years ago
¢  Gilbert 4,250 feet above MSL 11,000 to 10,000 years ago

2.2.0.8. Since TEAD-N occupies the central portion of the Tooele Valley, the alluvial fans
that lie beneath the east, south, and western perimeters of the facility slope gently toward the
valley center. Thus the TEAD-N topography is characterized by gently sloping surfaces
dissected by a series of intermittent (ephemeral) stream channels. Average topographic
gradients of the northern portion of TEAD-N are approximately 70 feet per mile and
increase to about 150 feet per mile near the southern boundary in the vicinity of South
Mountain. The elevation of the ground surface in the TEAD-N area ranges from about
4,500 feet above MSL at the northern boundary to about 5,200 feet on the western boundary.

23 GEOLOGY AND SOILS

2.3.0.1. This section describes the geologic setting of Tooele Valley. Included here is
information on the sdils at TEAD-N, which were a major focus of the RFI investigations.
Since geologic conditions at TEAD-N are similar to those throughout the Tooele Valley, the
following description of regional geology serves as an introduction to site geology.

2.3.1. Regional Geology

2.3.1.1. As discussed earlier, the Tooele Valley is bounded by Basin and Range block-
faulted mountain on three sides. The Oquirrh Mountains to the east and South Mountain to
the south are composed primarily of extensively folded and faulted, alternating beds of
quartzite and limestone of late Mississippian, Pennsylvanian, and early Permian age.
The composition of the Stansbury Mountains to the west is similar, with the exception of the
occurrence of Cambrian quartzite. Gravity surveys indicate that many faults are present
in the bedrock beneath the valley. This suggests that the Tooele Valley basin is probably
not a single down-faulted structural depression, but is more likely a complex collection of

- troughs and ridges caused by several down-faulted blocks (ERTEC, 1982). The geology of

the region is depicted in Figure 2-2.

2.3.1.2. Tooele Valley is filled with a thick sequence of unconsolidated sediments of
Tertiary and Quaternary Age. The older Tertiary sediments comprise the Salt Lake
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Group and consist of moderately consolidated sand, gravel, silt, and clay with an
abundance of volcanic ash (Everitt and Kaliser, 1980). The younger Quaternary
sediments consist of interlayered and unconsolidated sand, gravel, silt, and clay,
including sediments deposited before, during, and after the existence of Lake Bonneville.
The thickness of the valley sediments ranges from a few feet at the margins of the valley to
over 8,000 feet in the north central part of the valley (Everitt and Kaliser, 1980). The contact
between the Tertiary and Quaternary sediments was reported to be between 800 and 900 feet
below the ground surface (ERTEC, 1982).

2.3.1.3. Bedrock beneath the unconsolidated sediments of the Tooele Valley consists of
alternating quartzite and limestone beds similar to the late Paleozoic rocks found in the
Stansbury Mountains, Oquirrh Mountains, and South Mountain.

2.3.1.4. Several potentially active faults were identified in the Tooele Valley by Everitt
and Kaliser (1980); two of these faults are located near TEAD (Figure 2-2). The Oquirrh
marginal fault was observed along the base of the Oquirrh Mountains, just east of the City
of Tooele. Evidence of post-Lake Bonneville (less than 18,000 years ago) and post-
Holocene displacement (less than 10,000 years ago) was interpreted from fault scarps south
of Middle Canyon and northward to Bates Canyon and Lake Point. Post-Holocene
movement was also interpreted from scarps along the Six-Mile Creek fault north of
Grantsville. These fauits are the likely result of geologically recent Basin and Range
tectonism.

232. Site Geology and Soils

2.3.2.1. Unconsolidated alluvial and lacustrine valley fill lies beneath most of TEAD-N.
These sediments consist of clay and silt interbedded with sand, gravel, and cobbles eroded
from the Oquirrh and Stansbury Mountain ranges. Geologic conditions beneath TEAD-N
are similar to those found elsewhere in the Tooele Valley, with the valley ﬁll‘overlying
Paleozoic limestone, quartzite, and sandstone formations. Since both the unconsolidated
valley fill and bedrock occur at TEAD-N, they are discussed separately in the following
paragraphs.

23.2.2. Valley Fill Deposits. The unconsolidated quartzite, sandstone, and limestone
alluvium underlying TEAD-N is typical of alluvial fan deposits, consisting of poorly
sorted clayey and silty sands, gravels, and cobbles. Lateral changes in the coarseness of
the granular sediments are apparent across TEAD-N. In general, the sediments tend to
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become finer grained as distances from the source areas increase. Along the east margin
of the Depot, coarse, silty gravels, with some cobbles and boulders are the predominant soil
types. The coarse-grained layers are composed of fine and coarse gravels with varying
fractions of sands and cobbles, and they comprise productive aquifer zones when
saturated. By contrast, sediments beneath the central, western, and northern parts of the
Depot are silts, fine sands, and gravels. The finer soils are typically yellowish brown to
grayish orange with varying concentrations of brown, yellow, and orange quartzite and
dark gray limestone clasts.

2.3.2.3. Erosion and deposition of the valley fill was influenced by climate, precipitation
rates, and periods of inundation by Lake Ponneville. As a result, the sediments have been
reworked, and units that may have been deposited contemporaneously may not appear to be
the same unit. Consequently, lithologic correlation between alluvial units over long
distances is difficult. However, continuous fine-grained layers (silty clays and clayey
silts) have been observed in soil borings in the north eastern portion of TEAD-N (JMM,
1988).

23.2.4. Fine-grained layers within the valley fill have been estimated to range from less
than 10 feet to more than 70 feet thick. The fine-grained layers are composed of varying
fractions of clayey silt, silty clay, and silty, fine to coarse sand. Because the permeability
of the fine-grained materials is low, they can act as barriers to groundwater movement.
These fine-grained layers are believed to be areally continuous, and in areas north of the
TEAD-N boundary they maintain hydraulic heads between different water-bearing zones
beneath the same location.

2.3.2.5. Evidence of bedding was also identified from seismic refraction surveys
conducted by ERTEC (1982). Three distinct velocity layers were identified and interpreted
to represent colluvium, uncemented conglomerate, and cemented conglomerate in order of
increasing depth. Investigations by JMM (1988) also indicate cemented gravels are
present at TEAD-N. Samples from deep soil borings revealed cemented gravels at depths
greater than 350 feet below ground surface (bgs) beneath the northern portion of TEAD-N
and north of the TEAD-N boundary (JMM, 1988).

2.3.2.6. Although the deeper gravels are believed to be cemented, evidence from drilling
indicates that the cement does not compietely fill the voids between clasts. Examination of
drill cutting samples from the cemented zones reveal that a rind-like calcareous coating
exists on the surface of many of the gravel clasts.
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2.3.2.7. Bedrock. Bedrock in the Tooele Valley has been subjected to many geologic
forces throughout history. Laramide folding during the late Cretaceous, Basin and Range
faulting during the Miocene and Pliocene, and eastward tilting of the Oquirrh Mountains
during the Pliocene and Pleistocene have created multiple fault blocks composed of highly
deformed Paleozoic rocks. In addition to the structural deformation, bedrock has been
extensively weathered through repeated inundations by Lake Bonneville and silicified
and altered by hydrothermal fluids (Tooker and Roberts, 1970).

2.3.2.8. Little bedrock is exposed at TEAD-N. Therefore, existing TEAD-N bedrock data
are based on investigations of the closed Industrial Wastewater Lagoon (IWL) and on
geophysical surveys conducted over the entire TEAD-N area. The most significant
bedrock features are a series of limestone and quartzite outcrops located approximately
1,000 feet north of the closed IWL in the north east portion of TEAD-N, as depicted in Figure
2-3. Borehole and geophysical data indicate that bedrock in this area occurs as a
topographically high, elongated block, oriented northeast to southwest, with deeper
suballuvial flanks extending to the southwest and southeast.

2.3.2.9. Bedrock beneath the north east portion of TEAD-N consists of brown and gray
quartzite and blue-gray and black limestone. Depths to bedrock range from surface
outcrops in the northeast corner of TEAD-N to more than 2,000 feet bgs in the south-central
portion of the facility. The depth to bedrock across TEAD-N is shown in Figure 2-3.

23.2.10. Fractures measured in the bedrock outcrops during previous investigations were
generally vertical or near vertical with strikes of about 30° to 50° west of north (JMM, 1988).
These directions are approximately perpendicular to the bedding attitudes observed in the
outcrops. Evidence of extensive bedrock fracturing was revealed during previous
investigations (JMM, 1988). Specifically, the dolomite or argillaceous limestone in the
area beneath the IWL and the interbedded sandstone and quartzite at the northwest end of
the bedrock block showed evidence of extensive fracturing. Diamond drill cores of these
beds revealed zones of open fractures and dissolution cavities that appear to have developed
primarily along fracture planes (JMM, 1988). The presence of the open fractures and
dissolution zones, combined with the uniform groundwater elevations observed in the
bedrock body, suggest that groundwater conditions in the bedrock are largely controlled by
these features (JMM, 1988).
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2.3.2.11. Surface and Near-Surface Soils. Surface and near-surface soil characteristics
in the TEAD-N investigation areas reflect the topographic location and the geologic
materials from which they were formed. The soils consist primarily of gravelly loam,
loam, or fine sand that developed on alluvial deposits or lacustrine sediments. According
to unpublished soils maps of the Tooele Valley, the primary surface soils identified at
TEAD-N consist of the following soil series (USSCS, 1991):

¢ Abela

¢ Berent

¢ Hiko Peak
¢ Birdow

¢ Medburn

2.3.2.12. Soils that develop in semi-arid climates do not develop strong diagnostic
horizons. In general, these soils are deep, well-drained, moderately permeable, and
alkaline (i.e., pH greater than 7). Water and wind erosion potentials for these soils are
considered moderate and slight, respectively. The Abela, Hiko Peak, Birdow, and
Medburn soil series contain inclusions of other soil types. However, the inclusions are
either intermingled with the main soil type, or their area is too small to map
independently. As a consequence, the inclusions are not identified in the major mapping

units.

2.3.2.13. The most important difference between the main soil types and the inclusions is
texture change (particle size). Soil particle size (percent gravel, sand, silt, and clay) is one
of the principal factors determining the chemical and hydraulic properties of soil. Table
2-1 provides a detailed description of the primary soil series and the inclusions found at
TEAD-N in each soil series mapping unit. A map of the USSCS soil units present at
TEAD-N is presented in Figure 2-4. This figure also shows the RFI background soil

boring locations.

2.4 GROUNDWATER AND SURFACE WATER

24.1. Groundwater

24.1.1. Regional Hydrogeology. Most of the usable groundwater in the Tooele Valley

occurs in the valley fill deposits, and to a lesser extent, in the underlying bedrock. Because
the valley fill deposits are generally coarse-grained, they form a productive aguifer
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system when saturated. Although little is known about the water-bearing characteristics of
the bedrock aquifer, it is important to the Tooele Valley hydrogeologic system because it
serves as a source of underflow tu the valley fill along the margins of the Tooele Valley
(JMM, 1988).

2.4.1.2. The valley fill aquifer is composed of saturated valley fill sediments. The most
productive zones of this aquifer correspond to areas underlain by coarse sediments. The
city of Tooele operates several production wells that draw water from the valley fill aquifer
just east of the eastern Depot boundary. In addition, the Depot operates six production wells
that tap the valley fill aquifer. North of the Depot, the numerous private wells constructed
in the valley fill sediments supply water for irrigation, stock watering, and culinary uses.

2.4.1.3. The bedrock aquifer consists primarily of the quartzites and limestones located
adjacent to and beneath the valley fill sediments. In general, these rocks exhibit low
primary permeability. However, secondary permeability can be relatively high locally,
due to the presence of fractures and solution openings in the bedrock (JMM, 1988). No
known production wells are completed in the bedrock aquifer, although there are numerous

groundwater monitoring wells.

2.4.1.4. Regionally, groundwater originates at recharge areas along the basin margins
and moves inward toward the center of the Tooele Valley. Groundwater flows northward
toward the Great Salt Lake and ascends to discharge areas in the northern parts of the
valley. Recharge zones along the valley margins and upper reaches of the valley are
characterized by downward vertical gradients. Major groundwater discharge areas exist
in areas north of TEAD-N where numerous springs and artesian wells are found.
Piezometers and monitoring wells installed near the northern TEAD-N boundary
revealed upward vertical gradients in that area (JMM, 1988).

2.4.1.5. Site Hydrogeology. As with the other parts of the Tooele Valley, the aquifer
system beneath TEAD-N is composed of bedrock overlain by an extensive valley fill
aquifer. As shown in Figure 2-5, the bedrock aquifer occurs beneath a relatively small
area of TEAD-N, while the remainder of TEAD-N and the Tooele Valley is directly
underlain by the valley fill aquifer. While both the valley fill and bedrock aquifers have
unique hydraulic characteristics, they readily communicate groundwater and are,
therefore, considered to comprise a single aquifer system (JMM, 1988). As shown in
Figure 2-5, the groundwater table in the valley fill and bedrock aquifers is present at three
distinct elevations separated by areas of steep hydraulic gradients that trend northeast to
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southwest beneath the Depot. Because of the different hydraulic characteristics exhibited by
both aquifers, they are described separately in the following paragraphs.

2.4.1.6. Valley Fill Aquifer. The valley fill aquifer consists of two areas of saturated
alluvium and lacustrine sediments composed primarily of gravels, with major interbeds
of varying concentrations of sands, silts, and clays. During June, 1992, groundwater
elevations beneath the southeast corner of TEAD-N ranged from 4,475 to 4,485 feet. By
contrast, groundwater elevations beneath the north and west portions of the Depot were
about 100 feet lower at 4,375 to 4,380 feet during the same time period.

2.4.1.7. Aquifer thicknesses range from zero at the bedrock block outcrops north of the
IWL area to more than 750 feet near the northern boundary of TEAD-N. Although the
valley fill aquifer contains alternating discontinuous layers of fine- and coarse-grained
sediments, it is considered to be a single aquifer system because no confining layers have
been identified by investigations conducted of the southern end of the Tooele Valley.
However, the contrast between the hydraulic conductivities of the fine-grained and coarse-
grained layers is sufficient to maintain different hydraulic heads between layers beneath
the northern area of the Tooele Valley (JMM, 1988).

2.4.1.8. The average horizontal hydraulic conductivity of the valley fill aquifer is
approximately 1,500 gallons per day per squsre foot (gpd/t2) or 7.1 x 10°2 centimeters per
second (cm/s), whereas the average vertical hydraulic conductivity is approximately 225
gpd/ft2 (1.1 x 10°2 cmy/s). Because of the heterogeneity of the sediments, calculated
groundwater velocities range from about 4 feet per year (ft/yr) to greater than 9,800 ft/yr
(JMM, 1988). Based on the vertical hydraulic conductivity values, the average calculated
vertical groundwater velocity ranges from less than.1 to 200 ft/yr (JMM, 1988). The
average porosity of the alluvial aquifer was estimated to be 25 percent.

2.4.1.9. Bedrock Aquifer. The bedrock aquifer consists of the saturated parts of a large
bedrock block which lies directly beneath a portion of the eastern part of TEAD-N. The
bedrock block is elongated in a northeast to southwest direction and lies beneath the ground
surface at depths ranging from zero to nearly 400 feet. The bedrock is composed of
calcareous, cemented quartzite, silica - cemented ortho-quartzite, calcareous sandstone,
and fine-grained limestone. Although the permeability of the bedrock material itself is
very low, there is strong evidence that extensive fracturing in the bedrock allows

considerable groundwater flow.
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2.4.1.10. Production rates from monitoring wells drilled in the bedrock aquifer vary
widely and depend upon the amount of fracturing penetrated. The hydraulic conductivity
of the quartzite bedrock is estimated at 2,000 gpd/t2. Where the bedrock contains clay-
filled fractures, the hydraulic conductivity is estimated to be two gpd/t2. The hydraulic
gradients in the bedrock block range from 0.02 to 0.09 feet per foot (ft/ft). The horizontal
velocity of groundwater in the bedrock block ranges from less than 10 ft/yr to about 5,500
ft/yr. The average porosity of the bedrock is estimated to be three percent (JMM, 1988).

2.4.1.11. Groundwater Chemistry. Based on extensive water quality analyses, three
major, naturally-occurring groundwater types were identified at TEAD-N (Types 1, 2, and
3), which were differentiated from each other based on the concentrations of major ions
(e.g., calcium, magnesium, potassium, sulfate, chloride, nitrate, fluoride, and
bicarbonate (JMM, 19688]). These three water types are generally found in specific
geographic areas across TEAD-N, although overlap occurs.

2.4.1.12. Type 1 groundwater occurs generally within the valley fill and bedrock aquifers
on the eastern and western portions of the site and reflects the influence of mixing with
recharge waters from the mountains. Type 1 groundwater is characterized as a
bicarbonate water (does not contain dominant cations or anions) that is typical of
groundwater in recharge areas derived from precipitation. In addition, sodium
concentrations are lower with respect to chloride compared to other groundwater types. The
city of Tooele production wells and most TEAD-N water supply wells intercept Type 1
groundwater.

2.4.1.13. Type 2 groundwater reflects the influence of mixing with more saline water
from the bedrock aquifer and from underflow from Rush Valley and occurs in the
northern, southern, and central portions of TEAD-N. It is characterized by higher
concentrations of all major ions, specifically chloride and sodium, than Type 1
groundwater.

2.4.1.14. Type 3 groundwater occurs in the valley fill aquifer north of the TEAD-N
boundary, beneath the off-Depot area investigated by JMM (1988). Type 3 groundwater is
characterized by the highest concentrations of sodium and chloride, caicium, and sulfate.
Type 3 groundwater mixes with geothermal waters to the north of TEAD-N, and because of
slightly elevated temperatures is considered geothermal groundwater.
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usage, and industrial use accounted for the remainder. Approximately 40 percent of total
annual discharge from the Tooele Valley groundwater system is to wells, with the remaining
discharge attributed to springs, evapotranspiration, and underflow to the Great Salt Lake.
Previous reports estimate that TEAD-N usage accounts for only 4 percent of water use
within Tooele Valley (JMM, 1988).

2.4.1.16. Several large irrigation and livestock supply wells are located north of TEAD-N.
These irrigation and stock wells are pumped in the summer months and may locally affect
the groundwater flow system near TEAD-N during this period (WCC, 1986).

2.4.2. Surface Water Hydrology

2.4.2.1. There are five perennial streams in the Tooele Vailey, with a total discharge of
approximately 17,000 acre-feet of water per year (Razem and Steiger, 1981). These streams
originate in the mountains above the Tooele Valley in response to rapid snowmelt and
summer thunderstorms. Two streams originate in the central Oquirrh Mountains at the
eastern gside of the valley and enter the valley near Tooele, and the other three originate in
the central Stansbury Mountains on the western side of the valley.

2.4.2.2. No perennial streams exist at TEAD-N, although the western border is cut by
ephemeral stream drainages from South Willow and Box Elder Canyons. South Willow
Creek, near the northwest boundary of TEAD-N, is the largest stream in the Tooele Valley,
with an annual flow of approximately 4,830 acre-feet. Box Elder Wash, which crosses
TEAD-N from south/southwest to north, is an ephemeral stream that has an annual
discharge of approximately 900 acre-feet. Except during rare periods of heavy rain or rapidly
‘melting mountain snowpacks, surface water flow from South Willow drainage or Box Elder
drainage does not reach TEAD-N. The surface water from these drainages are either .
diverted for irrigation shortly before or after they leave the canyons or the waters infiltrate
directly into the unconsolidated deposits near the mountain fronts. '

2.5 CLIMATE
2.5.0.1. The climate of the Tooele valley is temperate and semi-arid and is characterized by
limited precipitation, hot and dry summers, cool springs and falls, and moderately cold

winters. The lowest temperatures typically occur in January (monthly mean of 28° F) and
the highest temperatures occur in July (monthly mean of 759 F) (EA, 1988). The mean
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winters. The lowest temperatures typically occur in January (monthly mean of 28° F) and
the highest temperatures oceur in July (monthly mean of 75° F) (EA, 1988). The mean
annual air temperature at Toosle from 1941 to 1970 was 51 degrees Fahrenheit. The
average growing season (frost-free days) is from April 1 to October 25.

2.5.0.3. Because of the location of the continental storm track, most of the precipitation in
the Toocele Valley occurs as snow between the months of October and May. Summers are
generally dry with occasional thundershowers. May is usually the wettest month, and
June through July is the driest period. The greatest amount of precipitation occurs in the
adjacent Oquirrh and Stansbury Mountains, where the average annual precipitation is
more than 40 inches per year. The average annual precipitation at the City of Tooele for the
period from 1897 to 1985 was 16.95 inches. At Grantsville, approximately two miles from
TEAD-N, the average annual precipitation from 1957 to 1977 was 11 inches (Razem and
Steiger, 1981). Gates (1965) estimated that the average annual precipitation that falls on the
valley and the mountain precipitation contributed by tributaries to the valley is
approximately 200,000 acre-ft.

2.8.0.3. Air circulation in the Salt Lake Basin, which includes the Tooele Valley, is
typical of locations where a large body of water influences wind directions (EA, 1988). The
predominant wind directions in the Tooele valley, south to north and north to south, are
caused by diurnal temperature changes. As the surface temperature of the land increases
during the day (compared to the temperature of the lake), the winds generally blow upsilope,
from north to south, into the valley and mountains. As the land cools (compared to the
temperature of the lake) during the night, the wind direction reverses and moves
downslope toward the lake, from south to north.

2.8 VEGETATION AND WILDLIFE

2.6.0.1. Because TEAD-N occupies a largely undeveloped area, and contains large areas
of relatively undisturbed land, native plants and animals are present throughout the
Depot. The following paragraphs provide background information on the plant and
animal species that are found in the TEAD-N area and focus on threatened or endangered
animal species that may be present at TEAD-N.
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2.6.1. Vegetation

2.6.1.1. Climate and soil types are the most important factors determining which plant
communities will be found at TEAD-N. In general, TEAD-N is undeveloped rangeland and
can be classified as an Artemesia Biome. The dominant plant types in this biome are
sagebrush (Artemesia) and saltbrush (Artiplex). Because the climate is relatively constant,
this general classification can be subdivided into smaller groups based on vegetation and
soil types. The plant types found at TEAD-N consist of native, introduced, and ornamental
species. In this section, the major soil types found at TEAD-N (see Figure 2-4) will be used
to discuss the occurrence of flora at TEAD-N; however, the occurrence of ornamental species
will not be discussed. No endangered plant species have been identified at TEAD-N.

2.6.1.2. Abela Soils. The dominant plant species currently found in conjunction with
Abela soils are mountain big sagebrush, rabbitbrush, snakeweed, yellowbrush, cheatgrass,
and bluebunch wheatgrass. The potential plant community in this mapping unit is about
50 percent perennial grasses, 10 percent forbs, and 40 percent shrubs. Plant species
considered important for human or wildlife use in this unit are bluebunch wheatgrass,
bluegrass, mountain big sagebrush, and antelope bitterbrush (USSCS, 1991).

2.6.1.3. Hiko Peak Soils. The dominant plant species currently found most often in
conjunction with the Hiko Peak soils are Wyoming big sagebrush, Douglas rabbitbrush,
Indian ricegrass, and cheatgrass. The potential plant community is approximately 45
percent perennial grasses, 15 percent forbs, and 40 percent shrubs. Plant species
considered important for human or wildlife use in this soil mapping unit are Wyoming big
sagebrush, bluebunch wheatgrass, and Indian ricegrass (USSCS, 1991).

2.6.1.4. Medburn Soils. The dominant plant species currently found in conjunction with
the Medburn soils are black greasewood, shadscale, bottlebrush, squirreltail, spiny
horsebrush, and seepweed. The potential plant community for this soil mapping unit is
approximately 30 percent perennial grasses, 15 percent forbs, and 55 percent shrubs. Plant
species considered important for human or wildlife use are black greasewood, Wyoming big
sagebrush, bottlebrush, squirreltail, and Indian ricegrass (USSCS, 1991).

2.6.1.5. Birdow Soils. The dominant plant species found to occur in conjunction with the
Birdow soils are basin big sagebrush, bluebunch wheatgrass, rabbitbrush, and basin
wildrye. The potential plant community for this soil mapping unit is about 70 percent
perennial grasses, 10 percent forbs, and 20 percent shrubs. Plant species considered
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important for human or wildlife use are basin wildrye, western wheatgrass, and basin big
sagebrush (USSCS, 1991).

2.6.1.6. Berent Soils. The vegetation cl-m'ently found in conjunction with the Berent soils
is Utah juniper, Wyoming big sagebrush, needle-and-thread, and cheatgrass. The potential
plant community on this soil mapping unit is an overstory of Utah juniper with about 30
percent cover. Understory vegetation is about 45 percent perennial grasses, 20 percent
forbs, and 35 percent shrubs. Important plant species for human and wildlife use are
needle-and-thread, Indian ricegrass, and fourwing saltbush (USSCS, 1991).

2.6.2. Wildlife

2.6.2.1. TEAD-N is inhabited by a variety of animals, including large and small mammals,
insects, birds, amphibians, snakes, and lizards. Some of the more common residents
include mule deer, black-tailed jack rabbits, desert cottontail rabbits, coyotes, burrowing
owls, horned larks, meadowlarks, and western kingbirds. In addition, migrating waterfowl
and raptors use flyways that cross TEAD-N. A complete listing of the animal species found
in the TEAD-N area is included in the Installation Environmental Assessment, Tooele Army
Depot, North and South Area, Tooele, Utah Report (ERTEC, 1982).

2.6.2.2. Currently, there are two endangered species, the bald eagle and the peregrine
falcon, that may use the TEAD-N area. Bald eagles from northern latitudes hunt along
streams and lakes throughout Utah and winter in Rush Valley, south of TEAD-N. Peregrine
falcons have been reintroduced in the marshes along the Great Salt Lake and near Timpie
Springs Wildlife Management Area in the northern end of the Stansbury Mountains. Both
species may be visitors to the TEAD-N area. The ferruginous hawk, Swainson's hawk, and
longbilled curlew, which are listed as federal and state candidate endangered species, use
the TEAD-N area (Benton, 1991). No other threatened or endangered animal species have
been identified in the TEAD-N area.
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3.0 ENVIRONMENTAL INVESTIGATIONS AT TEAD-N
3.1 INTRODUCTION

3.1.0.1 This section presents summaries of the various environmental investigations which
have been conducted at the TEAD-N facility. From 1979 to the present, a series of
environmental investigations have been performed at TEAD-N, including the 1992 RFI
which is the focus of this report. These investigations have been conducted by both
government agencies and private contractors, and have varied widely in scope, ranging from
general surveys of the area to remedial investigations (Rls) and preliminary risk
assessments. Although many of the investigations discussed in this section were conducted
prior to the designation of various sites as SWMUs, a parenthetical SWMU reference is
added to the discussions for clarity, where applicable.

3.1.0.2. Section 3.0 concludes with an overview of the Phase I RFI activities conducted by
JMM at TEAD-N. A more detailed description of these RFI activities is found in Volume II,
Appendix A. '

3.2 PREVIOUS INVESTIGATIONS AT TEAD-N
3.2.1. Installation Assessment - 1979

3.2.1.1. An initial investigation of both TEAD-N and TEAD-S was performed by
USATHAMA during 1979 with the objective of assessing environmental quality at TEAD
with regard to use, storage, treatment, and disposal of hazardous materials (USATHAMA,
1979). The assessment consisted of a review of existing records and interviews with past

and present facility personnel. No environmental sampling activities were conducted.

3.2.1.2. The assessment concluded that a potential for contaminant migration exists at
both TEAD-N and TEAD-S, and indicated that chemical agents, plating rinse waters, and

explosives residues were major chemicals of concern.
3.2.2. Installation Environmental Assessment - 1982
8.2.2.1. This assessment was prepared by the Army and its contractor to provide a

summary of TEAD activities and facilities thought to have a potential environmental impact
(Inland Pacific Engineering Company, 1982). This report described TEAD activities,




facilities, and the surrounding environment, including an inventory of indigenous flora and
fauna. Resources were examined in and around the TEAD facility, and the impact of facility
closure on those resources was examined.

3.2.3. Investigation at the Open Burning/Open Detonation Area - 1982-85

3.2.3.1. The TEAD-N Open Burning/Open Detonation (OB/OD) Areas (SWMUs 1, la, 1b,
1c) were the subject of a four-phase investigation by the U.S. Army Environmental Hygiene
Agency (AEHA) conducted from 1981 through 1984. This investigation evaluated the
potential for environmental contamination at OB/OD areas at army depots nationwide, with
the overall objective being to determine which areas should continue to be used for OB/OD

operations.

3.2.3.2. Records reviews and limited sampling of potential source media were conducted.
The fellowing summaiize the various phases of the investigation with respect tu the OB/OD
area at TEAD-N:

* Phase I of the investigation was an initial screening to determine which OB/OD
facilities warranted sanipling and analysis (AEHA, 1982). AEHA identified
several areas where detonation, disposal, and burning activities had been
previously conducted at the TEAD-N OB/OD Areas.

* Phase II consisted of sampling and analyzing surface and near-surface soils for
Extraction Procedure Toxicity (EP Toxicity) of metals and selected explosives
(AEHA, 1983). Four previously-used detonation pits at the Main Demolition
Area were sampled, with six soil samples collected from the area of each pit (24
total). Analyses showed leachable concentrations of cadmium exceeded the
RCRA limit of 1.0 mg/L in all four sampled pits. Detectable levels of several
explosives were also found. Four surface soil samples from the Cluster Bomb
Detonation Area (SWMU 1a) were collected, and minor concentrations of
leachable metals and explosives were found, none above RCRA levels. A total of
14 samples were collected from seven locations at the Burn Pad (SWMU 1b),
with no leachable analytes above RCRA EP Toxicity limits. In addition, one
burn residue sample and two soil samples were collected and analyzed from the
Trash Burn Pits (SWMU 1c). Arsenic, Rarium, Mercury, and 2,4,6-TNT were
detected.
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* Phase III summarized and compared results from all OB/OD areas sampled
during Phase II (AEHA, 1984).

e Phase IV consisted of additional sampling and analysis of soils at selected
locations, including the Trash Burn Pits (SWMU 1c) (AEHA, 1985). Eight surface
soil samples and 29 borehole samples, ranging from 5 to 20 feet below ground
surface, were collected here during the Phase IV sampling. These soils were
analyzed for silver, arsenic, barium, chromium, cadmium, lead, selenium, and
mercury on a totals and EP Toxicity basis. Analysis for six explosive compounds
was also conducted. All EP Toxicity results were below the detection limits, and
explosives results did not exceed the guidelines of 1,000 mg/kg established by
AEHA

3.2.3.3. The AEHA investigations concluded the metals of concern are lead, cadmium, and
barium, but that no remedial action was necessary. AEHA did recommend a hydrogeological
evaluation to assess the public health risk of certain explosive compounds in groundwater.
No OB/OD areas were closed as a result of this study.

3.2.4. Exploratory Environmental Contamination Survey - 1982

3.2.4.1. During 1981-82, the Earth Technology Corporation (ERTEC) conducted an
environmental study to identify potential source areas for contamination at both the south
and north areas of TEAD (EKTEC, 1982). The study was comprised of two phases: Phase I
(1981) consisted of a data search and preliminary site visits to identify sites with the
greatest potential for surface and subsurface contaminant migration, while Phase II (1982)
involved soil, sediment, surface water, and groundwater sampling and analysis. Magnetics,
gravity, seismic refraction, and resistivity geophysical techniques were used at TEAD-N to
define subsurface features. Part of the program included ten wells and borings drilled at

various locations around TEAD-N.

3.2.4.2. The Phase II investigation concluded that contamination and contamination
migration at TEAD were generally minimal, but a plume of groundwater contamination was
assuciated with the Industrial Waste Lagoon (SWMU 2), and possibly other maintenance
area facilities. This plume was found to be migrating toward the TEAD-N north boundary,
and was noted as a possible long-term source of contamination to the alluvial aquifer. The
TNT Washout Ponds were also found to have contaminated groundwater in the regional
aquifer with RDX, but the contaminant migration rate was reported to be slow.
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Recommendations included expanding the groundwater monitoring program, with additional
wells and soil borings near the sewage lagoons, and some additional soil sampling.

3.2.5. Analysis of Existing Facilities/Environmental Assessment Report - 1983

8.2.5.1. In early 1983, TEAD Facilities Engineering conducted a study to identify and
summarize activities and /or missions associated with TEAD, and perform an
environmental assessment of these activities. It described major activities, cultural
elements, and environmental characteristics surrounding the TEAD facility.

3.2.5.2. No conclusions or recommendations for additional work were presented.
3.2.6. Monitoring Activity and Waste Disposal Review and Evaluation - 1985

3.2.6.1. The objective of this review, conducted by CH2M Hill, was to determine the
adequacy of ERTEC's 1982 Phase I and II investigations, and determine if adequate
information is available to support a feasibility study (FS). All available data were
reviewed to determine the existence of data gaps.

3.2.6.2. CH2M Hill determined that data deficiencies did exist in the ERTEC Phase II
report, and that geologic, chemical, and hydrologic conditions throughout TEAD must be
evaluated. A semiannual sampling of all monitoring and water supply wells was
recommended, as well as installation of two additional monitoring wells north of the TNT
Washout Facility (SWMU 10).

~ 3.2.7. Study of Environmental Balance - 1985

3.2.7.1. Published in March of 1985, this study was conducted by the U.S. Army and
described the environmental inanagement program at TEAD. It developed an ecological
profile of the facility, as well as presenting goals for TEAD with respect to air, water, solid

waste, radiation, and hazardous materials management.

3.2.7.2. The study concluded that further environmental controls were necessary at TEAD

to prevent contamination releases.
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3.2.8. Performance of Remedial Response Activities, Final Plan - 1985

3.2.8.1. In March of 1985, Camp, Dresser, and McKee (CDM) completed a review of
Department of Defense documents, with the objective of making recommendations as to the
completeness of the documents. Technical support and potential approaches to site
remediation were discussed.

3.2.8.2. This study was developed as a guide to implementing alternative remedial actions
at TEAD.

3.2.9. Analytical/Environmental Assessment Report - 1985

3.2.9.1. In November 1985, TEAD Facilities Engineering summarized the conclusions of
previous environmental studies done at TEAD to assess the potential impacts of projected
development at the facility. Site maps were reviewed, and existing land use studied to
update the established Preservation Plan. Interviews were conducted with security, traffic

control, and health services personnel.

3.2.9.2. Conclusions from this report stated that no proposed building or project at TEAD
presented any long-term or irreversible negative impacts on the environment of the Tooele
Valley.

3.2.10. Groundwater Quality Assessment, Tooele Army Depot - 1986

3.2.10.1. During the period of January 1985 to February 1986, Woodward-Clyde
Consultants conducted a two-phase field program at TEAD-N, which focused on the
groundwater contamination associated with the IWL (SWMU 2) and the connected unlined
outfall ditches. The lagoon liquid, sludge, and soils surrounding the lagoons and ditches
were sampled and analyzed during Phase I, as well as groundwater from existing
monitoring and water supply wells. During the Phase II work, an eight-well detection
monitoring system was installed, with wells placed upgradient and downgradient of the
IWL and ditches. Hydraulic conductivity tests were performed on the eight new wells, as
well as groundwater sampling activities. Nine pre-existing wells were also sampled.
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3.2.10.2. The conclusions from this project are summarized as follows:

* Regional groundwater flow in the upper portion of the aquifer system is generally
to the northwest, and there are two aquifers (alluvial and bedrock) which
appeared to be hydraulically connected. Both aquifers were found to have high
hydraulic conductivities.

* Leakage from the IWL and unlined ditches had altered local groundwater flow
patterns, and created a groundwater mound.

¢ Groundwater in the vicinity of the IWL and ditches contained varying
concentrations of volatile organic compounds (VOCs), in the range of 1 to 100
ug/L. The extent of the contamination, especially to the north and west, was not
defined.

¢ Contaminated media identified included the industrial waste water and sludges
in the IWL.

¢ Contaminants of concern included VOCs, SVOCs, and metals.

3.2.11. Engineering Report for Closure of the Industrial Wastewater Lagoon -
1986

3.2.11.1. In March of 1986, Montgomery completed an engineering report which assessed
feasible alternatives for the closure of the IWL with respect to cost, effectiveness, and
regulatory compliance. The necessary engineering analyses for closure were developed. This
report provided a description of the distribution of source chemicals and discussed available
treatment processes.

3.2.11.2. The report concluded that for source soils and sludges at the IWL: 1) removal and

off-site disposal, or 2) removal to a new, on-site disposal facility were the most feasible
remedial alternatives.
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3.2.12. Industrial Wastewater Lagoon and Ditches-Groundwater Quality
Assessment Report, Corrective Action Plan, and Record of Decision -
1986

8.2.12.1. This three-phase investigation was conducted by Montgomery, to define the extent
and magnitude of the groundwater contamination associated with the Industrial Waste
Lagoon (SWMU 2) and wastewater outfall ditches.

¢ Phase | characterized the geologic conditions and groundwater flow in the area
utilizing 31 piezometers.

* Phase II determined the distribution of chemicals in the groundwater using 25

groundwater monitoring wells.

* Phase III included additional monitoring well installation and sampling, and
evaluated potential remedial alternatives.

3.2.12.2. The report concluded that trichloroethylene was the predominant contaminant,
and the highest concentrations were found beneath the wastewater ditches south of the
industrial waste lagoon (IWL). A remedial strategy was developed utilizing extraction wells,
an air stripper, and injection wells at the northern end of TEAD-N. The time needed for
remediation was estimated to be 30 years. The need for additional monitoring wells to
further characterize groundwater quality was noted.

3.2.13. EPIC Aerial Photography Report - 1986

3.2.13.1. Through an interagency agreement between the U.S. EPA and USATHAMA, the
Environmental Photographic Interpretation Center (EPIC) provided imagery analysis
support for a study of selected sites at both TEAD-N and TEAD-S. Archival black and white
and color infrared photographs were obtained from existing imagery libraries of the U.S.
Geological Survey (USGS), the EPA, and the Agricultural Stabilization and Conservation
Service (ASCS). These photographs were used to identify possible areas of past use, storage,
treatment, and disposal of hazardous materials.

3.2.13.2. Th~ focus of the report at TEAD-N was mainly the OB/OD Area (SWMU 1)
(previously referred to as the "Demolition Range”) and the TNT Washout Facility (SWMU




10). Eight photographs, ranging in age from 1952 to 1981, were provided of the areas
presently occupied by SWMUs 1, 1a, 1b, 1c, and 1d.

3.2.13.3. The conclusions took the form of an enumeration of visible activities at the areas
of interest over the covered period.

3.2.14. Interim RCRA Facility Assessment - 1987

3.2.14.1. A facility assessment was performed by NUS Corporation with the objective of
evaluating releases of hazardous wastes and to identify corrective actions where necessary,
under the Hazardous and Solid Waste Amendments (HSWA) of 1984. Existing information
from U.S. EPA and State of Utah files was compiled and reviewed to verify characteristics of
existing SWMUs and to identify additional SWMUs.

3.2.14.2. Continued and first-time sampling at several SWMUs at TEAD-N was
recommended, including the IWL, the Pesticide/Herbicide Handling and Storage Building
(SWMU 34), the Sewage Lagoons (SWMU 14), and the Sanitary Landfill (SWMU 15).
Missing historical data were identified, and a radiological survey was recommended.

3.2.15. Groundwater Quality Assessment Engineering Report - 1988

3.2.15.1. Additional characterization of groundwater quality in the IWL area (SWMU 2)
was provided by this May 1988 report by Montgomery. Twelve new monitoring wells were
installed and sampling and analysis were continued at 19 existing wells for VOCs, selected

metals, and major cations and anions.

3.2.15.2. Significant concentrations of several VOCs were detected in TEAD-N monitoring
wells, including trichloroethylene, 1,1,1-trichloroethane, and carbon tetrachloride. Major
cations and anions were found to increase in concentration with depth and distance along
flow lines. An additional six monitoring wells were recommended by Montgomery to
evaluate the distribution of contaminants in unmonitored zones, specifically from 250 to 450
feet below ground surface.

3.2.16. Preliminary Assessment/Site Investigation - 1988

3.2.16.1. Between September 1985 and November 1987, EA Engineering Science and
Technology, Incorporated performed a data review and preliminary field sampling and
analysis investigation at both TEAD-N and TEAD-S, with the objective of identifying
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SWMUs at TEAD that presented a known or potential threat to public health or the
environment (EA, 1988). The scope of the investigation involved a review of existing
databases, including information provided by USATHAMA, for potential source information.
A site inspection was carried out, including personnel interviews, and five monitoring wells
and four lysimeters were installed. Existing monitoring wells were sampled, as well as
surface soils and sediment for metals, explosives, VOCs, and SVOCs.

3.2.16.2. Explosives were detected in the soils and sediments at the TNT Washout Facility
(SWMU 10), and recommendations were made to either discontinue or relocate the Laundry
Facility, or install an impermeable liner beneath the Laundry Effluent Pond (SWMU 11).
Additional monitoring wells at the TNT Washout Facility, Drum Storage Areas (SWMU 29),
Chemical Range (SWMU 7), and X-Ray Lagoon (SWMU 3) were recommended, as well as
soil borings at the TNT Washout Facility.

3.2.17. Remedial Investigation - 1989

8.2.17.1. This Remedial Investigation (RI) was conducted by Roy F. Weston for USATHAMA
with the objective of summarizing and reviewing data from previous investigations and
identifying and investigating data gaps for the TNT Washout Facility (SWMU 10), Chemical
Range (SWMU 7), Old Burn Area (SWMU 6), Sanitary Landfill (SWMU 15), and Drum
Storage Areas (SWMU 29) (Weston, 1990). An associated field program was performed
consisting of 30 boreholes for soil characterization, 28 monitoring wells for groundwater
evaluations, and a geophysical survey for old burial areas. Groundwater and soil samples
were analyzed for metals, VOCs, SVOCs, explosives, and major cations/anions.

3.2.17.2. Low concentrations of explosives were found in shallow soils around the TNT
Washout Facility (SWMU 10), and additional monitoring wells were recommended to
characterize the perched groundwater zone present there. Benzene, 1,2-dichloroethane, and
trichloroethylene were detected in groundwater at the Sanitary Landfill (SWMU 15). The
Drum Storage Areas (SWMU 29) showed limited soil/groundwater contamination, and
surface soil samples collected at the Chemical Range (SWMU 7) and Old Burn Area (SWMU
6) showed low concentrations of metals. It was noted that additional monitoring wells were
also required to characterize the groundwater zone between the Sanitary Landfill and the
Sewage Lagoons (SWMU 14). Continued sampling of existing wells was recommended.
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3.2.18. Groundwater Quality Assessment for Tooele Army Depot; Tooele, Utah -
1991

3.2.18.1. The focus of this groundwater quality assessment was again the contamination
associated with the IWL and wastewater ditches. The objective was to provide additional
groundwater elevation and analytical data for corrective actions evaluations. Groundwater
elevation measurements from 140 existing piezometers and monitoring wells were obtained,
and groundwater samples were collected from 26 existing wells.

3.2.18.2. This assessment verified conditions at TEAD-N as similar to those reported in
previous investigations. Groundwater flow was found to be in a north to northwest
direction. The contaminants detected during this investigation and the position of the
trichloroethylene plume were similar to results from the 1988 Montgomery and 1990 Weston
reports.

3.2.19. Pre-Construction Soil Sampling at the DRMO Storage Yard and the Drum
Storage Areas - 1992

3.2.19.1. Tetra Tech, Inc., under supervision of facilities personnel, conducted soil sampling
activities at both the DRMO Storage Yard (SWMU 26) and the Drum Storage Areas (SWMU
29) as part of a pre-construction environmental assessment (EA), as required by the
National Environmental Policy Act (NEPA). The following summarize the sampling
activities and results:

* Tetra Tech personnel collected soil samples from five locations at the DRMO
Storage Yard (SWMU 26) at depths ranging from 6 in. to 24 in. below ground
surface, with two samples submitted from each location, for a total of 10 soil
samples. The samples were in the vicinity of a proposed building location, and
were submitted for analysis by the Toxic Characteristics Leaching Procedure
(TCLP) method (EPA Method 1311). Seven of the samples contained detectable
concentrations of cadmium in the leachate, and one slightly exceeded the RCRA
regulatory limit of 1.0 mg/L for cadmium.

e Soil sampling at the Drum Storage Areas (SWMU 29) was conducted at 14
locations. Two soil samples were collected from each location for a total of 28
samples. All samples were submitted for analysis according to TCLP. These
samples were collected in advance of construction of four new buildings and
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repair of one existing structure. None of the samples showed parameters
exceeding the RCRA regulatory limits.

3.3 PHASE ] RF1 INVESTIGATION AT TEAD-N - 1.3
3.3.1. Introduction

3.3.1.1. During the summer of 1992, Montgomery conducted the field investigations for the
Phase I RCRA Facilities Investigation (RFI) at TEAD-N. The objective of this investigation
was to determine if hazardous wastes or hazardous constituents had been released from 20
SWMUSs suspected of having done so. Table 3-1 contains a summary of the field program
conducted in support of the Phase I RFl. The SWMU numbering system follows that
established by the Corrective Action Permit for Tooele Army Depot-North Area. Figure 3-1
shows the locations of these SWMUs.

3.3.1.2. Three of the SWMUs on the suspected releases list were designated as needing no
ﬁmheruﬁm,udteacﬁﬁﬁu,fadhtydedgn,mdmmtmmntpncﬁmmdiaud
little potential for contaminant release. These include:

¢ Solvent Recovery Facility (SWMU 39). This facility is relatively new, equipped
with adequate containment features, and follows proper work management
practices. No spills of reportable quantities have occurred at this facility.

e Container Storage Areas For P999 and Mustard Agent-Filled Mortar Rounds
(SWMU 43). This SWMU is composed of six igloos where M55 rocket
components were stored, and 12 igloos in which mustard agent-filled mortar
rounds were stored. The rocket components did not contain or contact chemical
agents or warheads, and therefore no investigation of these igloos was
conducted. In addition, a records review of available information revealed no
indication of any leaks from the mustard agent-filled mortar rounds. For this
reason, no additional investigation of these igloos was conducted.

¢ Tank Storage For Trichloroethylene (SWMU 44). This SWMU was located at the
southern end of Building 620 in the Maintenance Area, where trichloroethylene
was stored in a 500-gallon tank. Spent trichloroethylene from the tank was
discharged into sewers that ultimately emptied into the IWL. Use of the tank
ceased in 1984, and in 1991 it was turned over to the DRMO Yard for salvage.
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EXPLANATION
Open Buming/Open Detonation Areas
Sandblast Area
Sewage Lagoons
AED Demilitarization Test Facility
AED Deactivation Furnace Site
AED Deactivation Furnace Building
DRMO Storage Yard
RCRA Container Storage Yard
90-Day Drum Storage Area
Drum Storage Areas
Pesticide Handling and Storage Area
Contaminated Waste Processing Plant
Industrial Wastewater Treatment Plant
Solvent Recovery Facility
Bomb Washout Building

Container Storage for P999
(igloo numbers indicated)

Tank Storage for TCE
Stormwater Discharge Area
Used Oil Dumpsters

Boiler Biowdown Areas

The various locations of SWMUs 46
(Used Oii Dumpsters) and 47 (Boiler
Blowdown Water areas) are not shown
although they are present at several
locations in the administration and
maintenance areas.
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Because neither the tank nor any contamination from the tank remains at the
site, no further action was required.

3.3.1.3. The remainder of this section contains an overview of the major RFI activities
conducted at the remaining 17 suspected releases SWMUs. More detailed information on
the Phase I RFI field activities is included in Appendix A. The supporting data from various
investigative programs are included in other appendices. Results of the Phase I RFI are
presented in Section 5.0 under the specific SWMU characterizations.

3.3.2. Scope of Investigation

3.3.2.1. A comprehensive description of the Phase I RF] field sampling program is included
in the Data Collection Quality Assurance Plan (DCQAP) prepared for this project (JMM,
1992). Field investigations at the 17 suspected release SWMUs included sampling soil,
sediment, surface water, and groundwater to investigate the presence or absence of

contamination. Geophysical techniques, a groundwater elevation survey, and a

topographical survey complemented the field sampling effort.

3.3.2.2. The following aspects of the field investigation are discussed in this section:
¢ Geophysical investigations at the OB/OD Area
¢ Test pit soil sampling, logging, and deep borehole sampling at the OB/OD Area
¢ Groundwater sampling from five monitoring wells near the Sewage Lagoons

¢ Surface water sampling from the Sewage Lagoons, the Stormwater Discharge
Area, and the Boiler Blowd-»wn Areas

* Collection of surface soil samples (0 to 1 feet bgs) from 14 SWMUs and nine
background locations

¢ Collection of shallow (1 to 5 feet bgs) soil samples from five SWMUs and nine
background locations

¢ Collection of deeper soil samples (greater than 5 feet bgs) from the Stormwater
Discharge Area and one background soil boring
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* Sediment sampling at the Sewage Lagoons, the Stormwater Discharge Area, and
the Boiler Blowdown Areas

¢ Facility-wide topographical survey for sample locations

¢ Facility-wide groundwater elevation survey

¢ Investigation-derived waste handling.

3.3.3. RFI Investigation Activities

3.3.3.1. Geophysical Investigations * OB/OD Area (SWMUs 1b and 1c). During the
period of July 8 to July 15, 1992, Practical Geophysics of Salt Lake City, Utah conducted
ground magnetic and so0il conductivity investigations at the Burn Pad (SWMU 1b) and the
Trash Burn Pits (SWMU 1¢) in the OB/OD Area at TEAD-N. The objective of the
investigations was to define the presence and location of buried debris in pits and trenches
in these SWMUs.

3.3.3.2. Prior to the actual field measurements, a composite map of old burial features was
compiled from six generations of aerial photographs, ranging in dates from 1952 to 1987. A
total station surveying instrument was used to turn angles and measure distances from
known reference points in the field to locate the images on the composite map.

3.3.3.3. Once the old excavation features were located, both a proton precession
magnetometer and a soil conductivity system were used to confirm the locations ¢f burial
features. The geophysical subcontractor made numerous traverses at right angles to the
long axis of the buried trench features utilizing both instruments. The length and spacing of
the traverses were dependent on the size of the feature being investigated. The locations of
the subsurface anomalies were staked and labeled for the later test pit siting. Through the
use of these methods, a total of 50 burial features were defined by the geophysical
investigations. The final report of the geophysical subcontractor (Practical Geophysics) is
included with Appendix E of this report.

3.3.3.4. Test Pit and Deep Borehole Sampling and Logging at the OB/OD
Area. One bundred twenty-one test pits were excavated, sampled, and logged at tne five
sub-SWMU's in this area to investigate surface and near-surface soils and burial pits in the
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OB/OD Areas. In addition, eight boreholes were drilled, sampled, and logged to a depth of
100 feet bgs. The objective of the test pit and borehole program was to determine if
historical OB/OD activities have released contaminants to the surrounding soils. All soil
samples were submitted for metals, cyanide, explosives, and anions. In addition, selected
soil samples were also analyzed for VOCs, SVOCs, dioxins/furans, and explosive reactivity.

3.3.3.5. Sampling locations were determined by historical photographs of the OB/OD Area
dating back to 1952 showing the locations of prior demilitarization activities. Sampling
locations within the respective excavation pits were determined by Montgomery field
personnel based on the contents of each test pit. Two soil samples were collected from each
excavation. If a buried burn and/or debris zone was uncovered, one sample was collected
from it and another from directly under the zone, if possible, to provide an indication of
possible contaminant migration. If no burn or debris layer was found, the samples were
collected from the surface and at total depth. Seven soil samples were collected from each
100-foot borehole, based on the soil stratigraphy of the hole.

3.3.3.8. Test pits were excavated using a rubber tired backhoe, and ranged from 4 to 12
feet in depth. The 100-foot boreholes were drilled with a percussion drill rig. The test pit
and borehole logs are included with this report as Appendix B. The distribution of the test
pits and the boreholes was as follows:

* Main Demolition Area (SWMU 1) - 82 test pits and three deep boreholes

® Cluster Bomb Area (SWMU 1la) - six test pits and one deep borehole

e Burn Pad (SWMU 1b) - six test pits and one deep borehole

¢ Trash Burn Pits (SWMU 1c) - 20 test pits and two deep boreholes

¢ Propellant Burn Pans (SWMU 1d) - seven test pits and one deep borehole.
3.3.3.7. Groundwater Sampling at the Sewage Lagoons (SWMU 14). Two rounds of
groundwater samples were collected from five monitoring wells in the vicinity of the Sewage
Lagoons and submitted for VOC, SVOC, filtered metals, selected anions, and TRPH
analyses. Field sampling logs are included as part of Appendix D. Monitoring wells

sampled were N-135-90, N-134-90, N-136-90, B-1, and A-3, which were chosen to provide
upgradient, downgradient, and crossgradient groundwater quality information with respect
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to the Sewage Lagoons. The first sampling round was conducted in July, 1992, and the
second round was conducted approximately seven months later, in February, 1993.

3.3.3.8. Surface Water Sampling at the Sewage Lagoons, Stormwater Discharge
Area, and Boiler Blowdown Water Discharge Areas (SWMUs 14, 45, and 47). At
each SWMU where surface water was present, the field investigation program included
surface water sampling. The following paragraphs summarize the surface water sampling
activities during the Phase I RFI at TEAD-N:

¢ Sewage Lagoons (SWMU 14). Two surface water samples from the active lagoon
(Lagoon 1) were collected from locations at opposite ends of the lagoon. Access to
sample locations was made possible by use of a small row boat. The samples
were submitted for VOCs, SVOCs, metals, and selected anions analyses to
determine if contaminants are present in the surface water in the lagoon.

¢ Stormwater Discharge Area (SWMU 45). Three surface water samples were
collected from the ponded water in this SWMU and submitted for VOC, SVOC,
metals, and explosives analyses. These samples were collected to confirm the
presence of various VOC contaminants, and determine if other types of
contaminants are present.

¢ Boiler Blowdown Water Discharge Areas (SWMU 47). To determine if boiler
blowdown water is a source of contamination of nearby soils or water, one
surface water sample was obtained from an exterior sump at Building 610 which
collected boiler blowdown effluent, and one surface water sample was collected
from a discharge area west of Building 691. These samples were analyzed for
VOCs, SVOCs, filtered met.i. and TRPH. '

3.3.3.9. Surface Soil Sampling. To evaluate the presence or absence of surface soil
contamination, surface soil samples were collected at SWMUs 4, 19, 20, 21, 26, 27, 28, 29,
34, 37, 38, 42, 45, and 46. These samples were collected as either a grab sample or a
composite sample, depending on whether a judgmental or random rationale was used. At
SWMUs 26, 29, 42, and 46 the surface soil samples were collected at the 0 to 1-foot interval
from shallow soil borings. At SWMU 45, ane surface soil sample was collected from the 0-1
foot interval in the 25-foot soil boring. Soil boring logs are included in Appendix B.
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3.3.3.10. Shallow Soil Sampling. To determine if soil contamination is present in the
shallow subsurface, shallow so0il was sampled (1 to 5 feet bgs) at SWMUs 26, 29, 42, 45,
and 46. At all locations except SWMU 46 the samples were collected by hollow-stem auger
drilling ax‘x:i sampling methods. At SWMU 46, the shallow soil samples were excavated
with a stainless steel shovel and collected with a stainless steel sampling trowel.

3.3.3.11. Deeper Soil Sampling at the OB/OD Areas (SWMUs 1-1d) and the
Stormwater Discharge Area (SWMU 45). Nine 100-foot deep soil borings were drilled at
various locations at the OB/OD Area using a percussion-type dual-wall reverse circulation
air rotary drilling rig to explore the possibility of contamination at depth. One of these
borings was drilled at a location distant from known contaminant sources associated with
the OB/OD Area, and served as a source of background information for the subsurface soils
there. A total of seven soil samples from various depths were collected from each boring, all
samples were analyzed for explosives and metals and selected samples were analyzed for
VOCs and SVOCs.

3.3.3.12. Deeper soil samples were also collected from the Stormwater Discharge Area
(SWMU 45) by means of a hollow-stem auger drill rig. To detect the presence of
contaminants migrating downward from the ponded water at SWMU 45, seven soil samples
were collected from the 25-foot soil boring and analyzed for VOCs, SVOCs, metals, and

explosives.

3.3.3.13. Sediment Sampling at the Sewage Lagoons, Stormwater Discharge Area,
and Boiler Blowdown Areas (SWMUs 14, 45, and 47). Sediment samples were taken
in conjunction with surface water samples to help define if contaminants are present in the
sediments. Two samples of bottom sludge from the Sewage Lagoons (SWMU 14) were
obtained and submitted for VOC, SVOC, metals, and anions analysis, and five samples of
sediment from the ponded water at the Stormwater Discharge Area (SWMU 45) were
submitted for VOCs, SVOCs, metals, anions, and pesticides. In addition, two sediment
samples from the blowdown sump at Building 610 and from a discharge area west of
Building 691 were collected and analyzed for VOCs, SVOCs, total metals, and TRPH.

3.3.3.14. Spent Granular Activated Carbon Sampling at the Industrial
Wastewater Treatment Plant (SWMU 38). To evaluate the nature of chemicals present
in spent granular activated carbon (GAC) stored at the Industrial Wastewater Treatment
Plant, a single sample of this material was collected during the Phase I RFI field program.
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Since the spent GAC was known to have absorbed various types of potentially hazardous
chemicals, level C personal protective equipment was required.

3.3.3.18. Facility-Wide Topographic Survey. Prior to the field sampling activities, a
topographic survey was conducted to establish reference locations at the various sampling
sites. Once these reference points were established, the actual sample locations were tied to
the Utah State Plane Coordinate System at the time of sample collection with a Brunton

compass.

3.3.3.16. In addition, all boreholes 25 feet deep or deeper were surveyed by CRS
Engineering, Inc. using more rigorous surveying equipment and techniques. This included
the nine 100-foot borings at the OB/OD Areas (SWMUs 1-1d) and the 25-foot borehole at the
Stormwater Diacharge Area (SWMU 45).

3.3.3.17. Facility-Wide Groundwater Elevation Survey. One task of the Phase I RFI
field work was a facility-wide groundwater elevation survey. Montgomery personnel
measured the depth to water in 48 selected wells and piezometers across the TEAD-N
facility during two rounds of measurements. The first of the two scheduled rounds of
groundwater elevation measurements was made during early June 1993, around the time of
the seasonal groundwater maximum (June-July). The second round of measurements was
conducted in January 1993, when seasonal groundwater levels are at their seasonal
minimum (December-January).

3.3.3.18. Groundwater elevations were measured with an electronic water level indicator,
and measured to the nearest 0.01 foot from the top of the inside well casing. The results of
the groundwater elevation surveys are presented on the groundwater elevation contour map
included in Section 2.0 (Figure 2-5).

3.3.3.19. Background Soil Sampling. To provide a measure of the concentrations of
naturally-occurring metals and anions in soils, surface and subsurface soils were sampled at
10 uncontaminated locations across TEAD-N. Background soil sample locations and a
discussion of the sampling results are included in section 4.0 of this report. Surface soil
samples were collected from the 0 to 1-foot interval and shallow soil samples from 3 to 5 feet
bgs. In addition, one 100-foot soil boring was drilled and sampled in the OB/OD Area to
characterize the deeper soils there. Except for the deep boring, all soil samples were
collected with a decontaminated stainless steel hand auger. Five of the shallow background
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locations were sampled by Montgomery personnel, and four locations were sampled by Rust
E&I (formerly SEC Donahue) personnel.

3.3.3.20. Investigation-Derived Waste Handling. Proper handling of investigation-
derived wastes (IDWs) was described in the DCQAP (JMM, 1992). Investigation-derived
wastes included soils from test pits and soil borinf:. water from monitoring well purging,
and rinsate from equipment decontamination. Soil removed during the process of excavating
the test pits was placed adjacent to the test pit in a spoil pile by the backhoe. Following
examination for munition metal parts, the test pit spoil pile was replaced as backfill in the
test pit from which it was excavated.

3.3.3.21. Soil brought to the surface as cuttings or excess samples during drilling operations
was screened with either a PID or FID organic vapor detector. Soil from the cuttings and
soil samplers remained at the site if the soils were not saturated, no visible contamination
was seen, and no elevated levels of organic vapors were detected. In this case, soils from the
shallow borings was used tg backfill boreholes from which they originated. In the deeper
borings, excess soil was spread out over the ground surface, as these boreholes were
backfilled using a bentonite-cement grout. Except for the 25-foot boring at the Stormwater
Discharge Area (SWMU 45), no saturated soils, or visible or detectable contamination was
encountered during the drilling operations. Because the soils from the boring at SWMU 45
were saturated, they were drummed and stored in the 90-day drum storage area pending
the results of laboratory analysis. Since elevated levels of metals were detected (see section
5.0) in the associated soil samples, soils in the drum were again sampled and analyzed for
toxicity characteristics according to the Toxicity Characteristics Leaching Procedure (TCLP).
Because the results of this analysis indicated that the soils did not exhibit the
characteristics of a toxic hazardous waste, the drum was turned over to TEAD for disposal
as a non-hazardous waste.

3.3.3.22. Purge water and water from decontamination activities generated while sampling
five monitoring wells in conjunction with the sewage lagoons investigation was placed into a
500-gallon holding tank provided by the drilling subcontractor. After a review of the types
and concentrations of contaminants in the water, a permit was obtained allowing discharge
into the Industrial Wastewater Treatment Plant system.

3.3.3.23. The decontamination process, which used high-pressure steam-cleaning

equipment, generated significant quantities of rinsate. In all cases, the rinsate was
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captured and containerized in 55-gallon drums which were discharged to the Industrial
Wastewater Treatment Plant system. .
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4.0 BACKGROUND SOIL CONDITIONS AND DATA REPORTING
LIMIT EVALUATION

4.0.0.1. This section contains discussions regarding the concentrations of metals and anions
detected in background soil samples. The metals and anions concentrations in background
soil samples represent natural conditions and will be compared with the results of soil
sample analyses at individual SWMUs where these compounds are suspected
contaminants. In addition to evaluations of background conditions, a discussion is included
of the differences between USAEC certified reporting limits (CRLs) and practical
quantitation limits (PQLs), as recommended by USEPA SW 846.

4.1. BACKGROUND SOIL CONDITIONS
4.1.1. Soil Sampling Programs

4.1.1.1. Surface and shallow background soil data were collected by both Montgomery and
SEC Donohue personnel during two separate field investigation programs in 1992. Between
the two studies, background soil sampling locations were sited across TEAD-N to represent
each of the major soil types present on the Depot. Background samples were collected at
locations that were unaffected by the physical operations at the SWMU sites, but near
enough to obtain similar soil types. To evaluate shallow soils (soils less than 10 feet deep),
samples were collected from surface and 2 to 3-foot depths at each of nine locations (see
Figure 2-4) and were submitted for analyses of total metals, selected anions, and pH. In
addition, one 100-foot deep boring was drilled near the OB/OD area, and soil samples were
collected and analyzed to assess the composition of the deep soils (soil from depths 10 feet
deep and deeper) at this location. This deep boring was located in an undisturbed portion of
the OB/OD area approximately 4,000 feet southwest of the Main Demolition Area (SWMU
1) and about 2,500 feet southwest of the Propellant Burn Pans (SWMU 1d) (see Figure
5.2.1.). Seven soil samples were collected from depths of 10, 15, 30, 45, 60, 70, and 100
feet. As with other background soil samples, all seven were analyzed for metals, anions,
and pH.

4.1.2. Analysis of Background Soils Data
4.1.2.1. Representative concentrations of naturally-occurring metals and anions were

needed to compare with SWMU.-specific analytical results. Tables 4-1 and 4-2 present
summaries of the analytical results of background samples for shallow and deep soils,
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respectively. To determine if elevated concentrations of metals or anions are present at a
particular SWMU, it was necessary to establish a range of naturally-occurring concentrations
of these compounds. For this, statistical methods were used to calculate the mean,
standard deviation, 95 percent confidence intervals, and other summary statistics for each
metal and anion population. The results of these statistical analyses are presented in
Tables 4-3 and 4-4 for depths less than 10 feet and depths of 10 feet or greater,
respectively. In cases where analytical results were below the USAEC CRLs, a value equal
to one-half the CRL was substituted. In reviewing these data, it must be recognized that
the concentrations of a large percentage of the analytes (for example, cyanide, mercury,
selenium, thallium) were below the CRLs, and therefore the reported means represent some
limiting concentration value rather than representing an actual abundance of the
constituent.

4.1.3. Data Evaluations

4.13.1. In order to retain statistical validity, the data sets generated for each analyte were
first reviewed for any obviously anomalous values, and then checked for normal
distributions. The lead concentration of 160 ug/g (ppm) for the surface sample at location
BK-92-03 was excluded from the data set for this calculation based on the observation that
the sampled location is in, or near, a former firing range and ammunition test range.
Because this one value appeared to be anomalous, and it skewed the statistical results, it
was excluded from the population of lead concentrations. Data sets containing four or more
values were checked for normal distribution according to the coefficient of variation test
(USEPA, 1989a). As shown in Tables 4-3 and 4-4, only the shallow soil data set for arsenic
and the deep soil data set for chloride exhibited non-normal distributions according to this
test.

4.1.3.2. To evaluate whether the analytical results from single soil samples may indicate
contamination, several measures of an upper bounds of the distribution of soil constituents
were calculated and are also included in Tables 4-3 and 4-4. The values for the 95% upper
confidence limit and the 95%/95% upper tolerance limits (USEPA, 1989a) are listed, along
with the arithmetic means plus two and three standard deviations. These limits generally
describe a range of upper limit values above which concentrations may be considered to be
elevated above the site-wide "background level.” While such elevated values may indicate
an anthropogenic contribution, these levels also may be due to location-specific levels (as
may be present in depositional environments) or an inevitable outlier. Such occurrences then
can be evaluated in the context of sources or risk and remediation data needs.
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4.14. Determination of Upper Thresholds

4.‘f.4.l. Upper thresholds are the concentrations of metals and anions that are believed to
represent the upper range of naturally-occurring values. Analytical results above the upper
thresholds are considered to be indicative of a release of contaminants to the environment.

4.1.4.2. Three criteria were used to determine the upper threshold cf background
concentrations. First, if the sample population for each analyte contained four or more data
points above the USAEC CRLs, it was considered to be statistically valid. In this case, the
upper threshold was set at two standard deviations from the mean concentration. Tables
4-3 and 4-4 indicate that this statistic provides the most conservative measure of the upper
bounds of the distribution of soil constituents. In the case where the analyte sample
population contained less than four but greater than zero detections, the upper threshold
was set at the maximum concentration that was detected. Finally, in the case where there
were zero detections in the analyte sample population, the upper threshold was set at the
CRL, and any detection in environmental samples would be considered above background.
Table 4-5 summarizes these results.

4.1.4.3. To meet the Phase I RFI objectives, the facility-wide background sampling enables
a screening-level evaluation of metals and anion contamination. However, because upper
thresholds were determined for the entire TEAD-N facility, they may not reflect SWMU-
specific background conditions, which will need to be established prior to any corrective
measures studies. To better define the SWMU-specific conditions, additional background
sampling is recommended at several of the SWMUSs (see Section 6.0). As these data become
available they will be added to the statistical base for determining the background
threshold values. Future investigations will use all the available background data to

interpret naturally-occurring concentrations of soil constituents.
4.1.5. Discussion of Results

4.1.5.1. Based on the types of activities at TEAD-N, releases of lead to the environment
appears to be a major concern. The following discussion addresses the specific issue of
background lead concentrations. The database shows the other values for lead may be
apparently elevated compared to the calculated means. Further evaluation of expected
sources indicates that surface soil samples SB-BK-002, SB-BK-005, and SB-BK-003 (with
lead concentrations of 32, 30, and 55 ppm, respectively) are from locations intermittently
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TABLE -8

BACKGROUND SOIL UPPER THRESHOLDS

Surface and Shallow Dee

Compound Soils(®) Soils(P)
Silver 0.667 0.818(¢)
Aluminum 17900 24000
Arsenic 121 7.94
Barium 249 411
Beryilium 1.71 1.85
Calcium 68600 216000
Cadmium 0.847(c) 0.700(d)
Chloride 240(¢) 1330
Cobalt 7.04 10.1
Chromium 21.0 25.6
Copper 25.4 17.3
Cyanide 0.920(d) 2.60(¢)
Iron 230 23500
Mercury 0.0374(¢) 0.050(d)
Potassium 5810 5760
Magnesium 13000 32800
Manganese 546 690
Sodium 140 1760
Nickel 16.6 19.6
Nitrate 2.38 6.90
Lead 54.0 17.1
Antimony 7.14(d) 15.0(¢)
Selenium 0.250(d) 0.2s0(d)
Sulfate 466(c) 790(¢)
Thallium 9.60(¢) 11.7¢¢)
Total Phosphate 449 402
Vanadium 29.6 35.1
Zine 106 83.7

All values in ug/g

(a)
®)

Surface and shallow soils are those less than 10 feet deep

Deep soils are those 10 feet or deeper

All upper thresholds set at 2 standard deviations from mean concentrations except:
Upper threshold set at maximum value detected in background samples due to

©

)

low frequency of detections.
Upper threshold set at CRL due to no detections.
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downwind from SWMUs 21, 15, and 42, respectively. Each of these SWMUs are possible
sources of airborne lead releases from furnaces or incinerators. Downwind deposition of lead
from such sources may slightly increase the measured lead concentrations in soila in these
locations. Additionally, the lead concentration from the surface soil sample from location
BK-92-02 (at 62 ppm) is considered anomalous for unknown reasons, and the 32 ppm
concentration in the two-foot samples from location SB-BK-003 is suspect because of the 55
ppm concentration of lead in the surface sample and the proximity of the location to the
furnace. Deleting these values from the lead data set gives an arithmetic mean value of
11.6 ppm compared to a value of 19.7 in Table 4-3. The difference between the values is
not considered significant, but may be reevaluated if more data become available or if the
difference is important in a risk or remediation context.

4.1.5.2. It also should be noted that the arsenic data in Table 4-3 may overestimate the
background levels of this element that is often of concern at sites. The overestimate of
means and upper limits is due to the use of default values of one-half of the CRL, which are
in the range of 240 to 48 ppm for some samples. These concentrations are more than a
factor of ten greater than those measured in other samples using lower detection limits.
These data also may be reevaluated if the arsenic levels are a concern in the context of risk
or remediation evaluations.

4.2 DATA REPORTING LIMIT EVALUATION
4.2.1. Background

4.2.1.1. The Corrective Action Permit for the Phase I RFI specifies USEPA SW-846
(USEPA, 1986) practical quantitation limits (PQLs) for reporting analytical data results.
Since the USATHAMA certified reporting levels (CRLs) are not always consistent with the
PQLs, this section has been prepared to discuss the differences and their effects on the
analytical data evaluations.

4.2.2. Analytes Affected

4.2.2.1. In soil samples, numerous analytical results of nine metals (mercury, selenium,
silver, beryllium, cadmium, cobalt, chromium, antimony, and thallium) and cyanide, plus
two analytical results for vanadium and zinc and one result for copper, potassium, sodium,
and nickel fell between the CRLs and PQLs. In addition, several analytical results for five
pcaticides fell between the CRLs and PQLs. For water samples, several analytical results
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for 16 metals and phosphorous fell into this category. Where the SW 846 PQLs are lower
than the USATHAMA CRLs, the analytical results were downloaded from the analytical
laboratories and presented in Appendix K

4.2.3. Impacts to the Analytical Program

4.2.3.1. Soils. With the exception of the low levels of five pesticides detected in soil
samples, incorporation of the data that fall between the CRLs and PQLs would impact the
determination of background concentrations of metals, cyanide, and phosphorus. The
background data set for these analytes could be affected where values at or below the CRL
are used in determining the upper threshold of background concentrations. Tables 4-3 and
4-4 show that sample populations for cadmium, cyanide, mercury, antimony, and selenium
have incorporated the CRLs to determine an upper background threshold. However, in view
of the objective of the Phase I RFI (i.e., to determine if hazardous waste or constituents have
been released), incorporation of CRL data into the determination of upper thresholds for
these metals and anions will not affect the conclusions of this study. Because pesticides
detected in soil samples probably indicate a release of contaminants, several samples from
both the Drum Storage Area (SWMU 29) and the Stormwater Discharge Area (SWMU 45)
show elevated levels of pesticides. However, because the same pesticides were detected in
other samples above the CRLS, the addition of these data have no impact on the results of
the analytical program for soils.

4.2.3.2. Water. The impacts of the differences between the CRLs and PQLs on water
sample data are similar to those of the soils. However, because only limited water sampling
was included in the program, similar to the soils results, the different data sets will have no
effect on the results of this study (i.e., to determine if a release has occurred).

4.2.3.3. Although the Phase I RFI results are not affected by the different reporting limits,
the use of these data for evaluating health risks during Phase II will be affected. Where
concentrations of contaminants between the CRLs and PQLs may trigger a health effect, the
PQL data will be substituted.
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5.0 CONTAMINATION CHARACTERIZATION
5.1 INTRODUCTION

5.1.0.1. This section contains the resuits of the Phase I investigations conducted by
Montgomery at each of the 20 SWMUs included in this program. The discussions presented
focus on the objective of the Phase I RFI, which is to determine if, at each SWMU, a release
of hazardous wastes or constituents has occurred. Each SWMU is discussed individually in
terms of the following: Site Description and Waste Generation, Site Conditions, Previous
Investigations and Phase I RFI Sampling and Results and Contamination Assessment.
Where possible. the contamination assessment includes a comparison of the sampling
analytical results with health risk based criteria and action levels as recommended in the
RFI Guidance (USEPA, 1989) and/or in the proposed Subpart S Amendments to RCRA
(USEPA, 1990). Each SWMU-specific discussion culminates with a recommendation for
either no further action or a Phase II investigation. Specific recommendations for Phase II

activities are included in Section 6.0 of this document.

5.1.0.2. Most of the analytical data collected during this Phase I RFI (i.e., results for soil,
sediment, surface water, and groundwater sampling) are presented in SWMU-specific figures
that accompany the SWMU-specific text sections. The analytical resul :: are also included in
a series of tables located at the end of this section. Table numbers are the same as the first
order headings for each SWMU in the text sections. In addition, the last two or three digits
in the sample identification numbers in the data tables correspond to the sample numbers

shown in the corresponding figures.

5.1.0.3. The tables include all positive detections for organic compounds and all metals and
ion concentrations that exceed upper background thresholds (see Section 4.0 for discussion of
background thresholds). Data included in the tables at the end of this section are generally
the same as those presented in the figures with some exceptions due to data evaluation. The
figures present only those data that are considered valid after the data evaluation process
(see Appendix C), and do not include compounds qualified as laboratory contaminants, which
include phthalates, Freon, toluene, and hexane. Other data not presented include those that
are considered suspect due to method blank contamination. Data which is considered
estimated (i.e., due to holding time violations, etc.) is noted on the analytical figures by an
asterisk. The IRDMIS chemical abbreviations which appear on the figures can be referenced
to the list of chemical acronyms which follows the Table of Contents.




5.2 OB/OD AREAS - MAIN DEMOLITION AREA (SWMU 1)
5.2.1. Description of the OB/OD Area

5.2.1.1. The Open Burning/Open Detonation (OB/OD) Area is located in the southwestern
corner of the TEAD-N facility. Figure 3-1 shows the location of the OB/OD Area with respect
to the rest of the facility. For the purposes of this investigation, the OB/OD Area was divided

into five separate subunits based on previous site activities. These subunits are as follows:

¢ The Main Demolition Area - SWMU 1
* The Cluster Bomb Area - SWMU la

¢ The Burn Pad - SWMU 1b

¢ The Trash Burn Pits - SWMU 1c

¢ The Propellant Burn Pans - SWMU 1d

5.2.2. Site Conditions

5.2.2.1. The OB/OD Area (including the Main Demolition Area) is located near the eastern
base of the Stansbury Mountains in an erosional dissection of a delta formed by Pleistocene
Lake Bonneville (AEHA, 1984). Soils underlying the Main Demolition Area have been
mapped by the U.S. Soil Conservation Service as Hiko Peak Series and are composed of
sands, silts, and clays developed in alluvium from mixed rock types. Depth to bedrock in this
area is generally greater than 700 feet. The depth to the regional groundwater table is over
700 feet based on a soil boring located immediately east of SWMU 1, which was drilled to 709
feet bgs without encountering the water table (ERTEC, 1982). Characteristic of this semi-
arid climate, surface water flow is limited to infrequent heavy precipitation events. Drainage
is to the south and southwest into Box Elder Wash, which runs east and eventually north for
several miles before exiting the facility at the northern boundary.

5.2.2.2. The OB/OD Area subunits are treated individually in the following sections of the
contamination assessment. Figure 5-2-1 shows the OB/OD Area and the locations and
approximate boundaries of each of the subunits that comprise SWMU 1.

5.2.3. Main Demolition Area Site Description and Waste Generation

5.2.3.1. The Main Demolition Area (SWMU 1) comprises the largest part of the Open

Burning/Open Demolition Area and has been used since the 1940s for various
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demilitarization activities. including munitions detonation. propellant flashing, and the
disposal of various materials from the TEAD-N facility by burning and/or burial. SWMU 1 is
currently used for emergency depyilitarization of bombs and other explosive munitions. Past
activities have included open burning and open detonation of numerous types of munitions
and other items in open trenches. As trenches became full of debris and residue, they were
backfilled, and new trenches were excavated. Burial is no longer used as a means of waste
disposal.

5.2.4. Previous Sampling and Phase I RFI Sampling and Results

5.2.4.1. Previous Investigations. Previous investigations at the Main Demolition Area
consist mainly of a four-phase investigation by the U.S. Army Environmental Hygiene
Agency (AEHA) during the period 1982-85. This investigation was one of many conducted at
OB/OD areas nation-wide to evaluate the potential for environmental contamination. The
focus of this AEHA study was mainly the Burn Pad and Trash Burn Pits (SWMUs 1b and 1c)
to the east. Surface and subsurface soil samples were collected during Phases II and IV of
the study, and results showed the presence of metals and low levels of explosive compounds
(AEHA, 1984), but sample locations are not known precisely. See Sections 5.4 and 5.5
(SWMUs 1b and 1c) for more information on the AEHA sample resuits.

5.2.4.2. Phase I RFI Sampling and Results. Test pits were sampled and logged at 82
locations in the Main Demolition Area during the Phase I RFI. Two soil samples were
collected from each test pit for a total of 164 soil samples collected at depths ranging from the
ground surface to 10 feet. Five soil samples were submitted for explosive reactivity testing.
In addition. three 100-foot soil borings were completed at SWMU 1, and seven soil samples
were submitted for analysis from each. Contaminants detected include significant
concentrations of metals, minor concentrations of VOCs and SVOCs, and several explosive

compounds.

5.2.4.3. Figures 5-2-2 through 5-2-5 show the contaminants found above the background
levels. Where both samples from a given test pit showed contamination, the highest value is
shown on the figure. This convention is followed for all the test pits at each SWMU at the
OB/OD Area. Due to space limitations, Figure 5-2-2 shows only the resuits for the metals
barium, cadmium, and lead, which were previously identified by AEHA as being the metais
of concern at the OB/OD Area. Sample results for other metals considered to be
contaminants are shown in Table 5-2, included at the end of Section 5.0.
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5.2.5. Contamination Assessment

5.2.5.1. Based on the results of the Phase I RFI sampling program, it appears a release of
contaminants has occurred to the surface and shallow sub-surface soils at the Main
Demolition Area. Metals above the RFI background levels were detected in most of the soil
samples across SWMU 1. Several samples also exceeded the proposed action level thresholds
of 4000 pg/g for barium and 40 pug/g for cadmium. The source of much of this metals
contamination is the extensive amount of buried metallic debris observed in the numerous

burial trenches, where the highest analytical results for metals occurred.

52.52. Both VOCs and SVOCs were detected in the shallow sub-surface (less than 10 feet
bgs) soils at SWMU 1. Of the fifteen pits sampled for organic compounds, six contained
detectable concentrations of VOCs and/or SVOCs (Figure 5-2-3). None of the VOCs or SVOCs
exceeded the proposed action level thresholds. No surface samples were submitted for
VOC/SVOC analysis at SWMU 1. Localized contamination of soils by organic compounds at
SWMU 1 may have been caused by the use of fuels for burning munitions or other items.

5.2.5.3. Detectable quantities of several explosives compounds were found across the Main
Demolition Area, probably resulting from the extensive history of OB/OD disposal activities
that have taken place here. Figure 5-2-4 summarizes the results of the chemical analyses for
explosives. Explosives were found at all depths, but appear in the highest concentrations at
the surface and near-surface (down to 1 foot bgs). Because of the numerous concentrations of
explosive compounds detected, only the concentrations above 5.00 ug/g for most compounds
have been indicated in the figure. This level is below available health-risk guidance for all
compounds except 2,4-DNT and 1,3,5-TNB. For these two compounds, all results above 2.27
and 3.9 ug/g, respectively, have been shown. These concentrations reflect health-based levels
for these compounds in soil (USEPA, 1989 and USEPA, 1992, respectively). In addition,
proposed Subpart S action levels for 2,3-DNT and 2,6-DNT isomers are 1.00 ug/g (USEPA,
1990).

5.2.5.4. One soil sample, selected from an area with burn residue, was submitted for
dioxin/furan analysis, and none of these compounds were detected. Elevated levels of
nitrates, total phosphates, and sulfate were found in many soil samples. It is not known if
elevated levels of these compounds are present because of locally higher background
concentrations in the OB/OD areas, or if they may result from the OB/OD activities.

§2.5.5. Although contamination was found in the surface and shallow sub-surface soils at
SWMU 1, the results from the three 100-foot boreholes confirm that this contamination does
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not persist to depth. The generally fine-grained. alkaline nature of the OB/OD area soils
probably tends to inhibit contaminant migration. Vertical migration of contaminants is also
minimized by the semi-arid climate present at TEAD-N, where evaporation rates exceed
precipitation. These factors. and the depth to groundwater in this area (greater than 700
feet), make it unlikely that a threat to groundwater exists.

5.2.6. Recommendation

5.2.8.1. Based on the results of the Phase I RFI sampling, there is evidence that
demilitarization activities at this SWMU have released contaminants to the environment.
For this reason, it is recommended that this SWMU be included in future Phase II
investigation activities. Specific recommendations for the Main Demolition Area are
included in Section 6.0 of this document.

5.3 CLUSTER BOMB DETONATION AREA (SWMU 1a)
5.3.1. Site Description and Waste Generation

5.3.1.1. The Cluster Bomb Detonation Area (SWMU 1a) is located at the OB/OD Area, in the
southwestem'comer of the TEAD-N facility. It is comprised of two small areas, totaling
about 25 acres in size, along the western side of the Main Demolition Area (SWMU-1).
Evidence from aerial photographs and field inspection in these areas revealed several smalil
craters where cluster bomb demilitarization was thought to have occurred (Figure 5-2-1).
This area was reportedly used during the early and mid-1970s (Rutishauser, 1991).
Currently, the area is covered by native vegetation, and SWMU 1la is no longer used for

demilitarization activities.
5.3.2. Previous Sampling and Phase I RFI Sampling and Resuits

5.3.2.1. Previous Investigations. The U.S. Army Environmental Hygiene Agency (AEHA)
collected and analyzed four surface soil samples from the area of SWMU 1a in 1981, during
their four-phase study of OB/OD areas nationwide. The samples were analyzed for six
explosive compounds and for EP Toxicity. Results of these analyses showed concentrations of
barium, arsenic, mercury, lead, RDX, 2,4,6-TNT, and TETRYL in the EP Toxicity leachate at
levels below regulatory limits or AEHA criteria. Sample locations were not recorded in

available documents.
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5.3.2.2. Phase I RFI Sampl:ag and Results. Six test pits were excavated, sampled, and
logged at the Cluster Bomb Detonation Area during the Phase I RFI sampling. Two soil
samples were collected from each test pit for a total of 12 samples. In addition, one 100-foot
soil boring was completed, and seven soil samples were collected from various depths. All
samples were analyzed for total metals, cyanide, explosive chemicals, and anions, and
selected samples were also submitted for VOC, SVOC, and dioxins/furans analysis. Two soil
samples from this SWMU were submitted for explosive reactivity tests.

5.3.2.3. Figure 5-3-1 shows the concentrations of metals and cyanide, explosive chemicals,
anions, and organic compounds that were detected at concentrations above the RFI
background values, and their locations at SWMUJ 1a. Table 5-3, at the end of Section 5.0,

contains a summary of the compounds detected.
53.3. Contamination Assessment

5.3.3.1. Based on the results of the Phase I RFI sampling at SWMU 1a, it appears that
contaminants have been released to the surface and near-surface soils. Several metals were
found at elevated levels in all six st pits, but, with one exception, none were found at levels
of concern as quantified by available health-based criteria tables (USEPA, 1989). Mercury
was found in all the pits except one, with all results below 0.100 ug/g. Cadmium was found
in three of the six pits, with all concentrations less than 2.0 ug/g. For comparison, proposed
RCRA Subpart S action levels are 20 pg/g and 40 ug/g for mercury and cadmium in soil,
respectively. Beryllium was detected in one sample at a concentration of 1.83 ug/g which
exceeds the proposed Subpart S 0.2 ug/g action level. Selenium was detected in all of the
samples submitted fcr the 100-foot boring, although this may reflect natural levels of this
metal in deeper soils because it was noted in other deep soil borings at the OB/OD Area and

infrequently detected in the surface and shallow soils analyses.

53.3.2. One sample from test pit EP-01-093 was selected for VOC and SVOC analysis based
on field screening with a photoionization organic vapor detector (PID). It contained only a
small amount of the tentatively identified compound (TIC) hexadecanoic acid. Only one
sample, from test pit EP-01-094, at 5 feet bgs, contained explosive compounds. The
concentration of 2,4-DNT (10.5 ug/g) in this sample exceeds the health-based criteria for
carcinogens in soil for this compound (2.27 ug/g). The two soil samples submitted for
explosive reactivity testing both were found to be nonreactive.
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5.3.33. All samples were analyzed for the major anions, and some elevated levels of
nitrates/nitrites and total phosphates were found. Total phosphates in particular seem to be
elevated throughout the deep soil boring. One sample from SWMU 1a was submitted for

dioxin/furan analysis. None of these compounds were found.

53.34. In general, a release of contaminants has occurred at SWMU 1a, although most are
present at levels below applicable health-based criteria and draft Subpart S action levels for
soil. The exceptions to this are one detection of beryllium (1.98 ug/g) and one of DNT (10.5
ug/g) that exceed the respective Subpart S action level and health-based criteria for these
analytes in soil.

53.4. Recommendation

5.3.4.1. Based on the results of the Phase I RFI sampling at the Cluster Bomb Detonation
Area, there appears to be a release of contaminants to the environment. However, because of
the location of this SWMU relative to the Main Demolition Area (i.e., physically contained
within the Main Demolition Area), it is recommended that future investigations of the
Cluster Bomb Detonation Area be incorporated into investigations of the Main Demolition
Area, and SWMU 1a should not be investigated as a separate sub-SWMU.

54 BURN PAD (SWMU 1b)
5.4.1. Site Description and Waste Generation

5.4.1.1. The Burn Pad (SWMU 1b) is located at the OB/OD Area, in the southwestern corner
of the TEAD-N facility (Figure 3-1). Figure 5-2-1 shows the location of the Burn Pad with
respect to the larger OB/OD Area. It previously consisted of a cleared pad approximately 300
feet by 90 feet in size where propellant was burned in open trenches, and projectiles were
flashed. This activity began sometime prior to 1959, and open burning was reportedly
discontinued before 1977 (AEHA, 1983). Analyses of aeri_al photographs from 1959, 1966,
and 1978 revealed that five separate trenches were excavated in the pad. The area has since
been regraded and revegetated. The Burn Pad is no longer used for any demilitarization
activities.
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5.4.2. Previous Sampling and Phase I RFI Sampling and Resuits

5.4.2.1. Previous Investigations. The U.S. Army Environmental Hygiene Agency (AEHA)
collected and analyzed fourteen surface and near-surface soil samples from the Burn Pad and
its vicinity during its Phase II study in 1981 (AEHA, 1982). The samples were analyzed for
six explosive compounds and for EP Toxicity of the eight RCRA metals. Results of these
analyses showed concentrations of arsenic. mercury, HMX, and RDX in the EP Toxicity
leachate, but at levels below regulatory limits (USEPA, 1988) or AEHA criteria. These

previous sample locations were not recorded in available documents.

5.4.2.2. Phase I RFI Sampling and Results. Six test pits were excavated, sampled, and
logged at the Burn Pad during the Phase [ RFI sampling. Two soil samples were collected
from each test pit for a total of 12 samples. Two soil samples from this SWMU were
submitted for explosive reactivity testing. In addition, one 100-foot soil boring was drilled,
with seven soil samples collected from various depths in the boring. All samples were
analyzed for total metals, cyanide, explosive compounds, and anions, and selected samples
were also submitted for VOC, SVOC, and dioxins/furans analysis.

5.4.2.3. Figure 5-4-1 shows the concentrations of metals and cyanide, explosives, and anions,
dioxins/furans and organic mmm@ds detected at concentrations above the RFI background
values, and their locations at SWMU 1b. Table 5-4, at the end of Section 5.0, contains a
summary of the contaminants detected.

5.4.3. Contamination Assessment

5.4.3.1. Based on the results of the Phase I RFI sampling at SWMU 1b, it appears that
contaminants have been released to the surface and near-surface soils by previous activities.
Concentrations of several metals were found in four of the six test pits, but none were
present at levels of concern, based on available health-based criteria tables (USEPA, 1989),
and none exceeded proposed Subpart S action levels. Test pits EP-01-099 and EP-01-100
showed the highest levels of metals, with both cadmium and lead present at elevated levels.
Test pit EP-01-096 also contained these metals, but in lower concentrations. The deep soil
boring showed levels of nickel and manganese above the background thresholds for deep soils
near the bottom of the boring, but these metals are not of concern at these levels and may

represent native soil conditions.
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5.4.3.2. Two samples from the Burn Pad (from test pits EP-01-099 and EP-01-096) were
submitted for VOC and SVOC analysis based on field screening with a PID. A low
concentration of tetrachloroethene was reported in a sample from EP-01-099. However, this
compound was detected as a tentatively identified compound (TIC) by the SVOC method and
not confirmed by the VOC method and will not be considered in this assessment. A minor
amount of a phthalate compound (B2EHP) was also reported from the 35-foot bgs sample
from the soil boring, but it also will be disregarded as it is a common laboratory contaminant.

5.4.33. Soil samples from two test pits contained the explosive RDX and a sample from a
third test pit contained 2,4,6-TNT. Concentrations of these explosives were less than 1 ug/g.
Results of two soil samples submitted from SWMU 1b for explosive reactivity testing were
both negative.

5.4.34. One sample from SWMU 1b (EP-01-096, 3.5 feet bgs), which was collected from an
area of burned debris, was submitted for dioxin/furan analysis. Several isomers of dioxins
and furans were detected (all less than 0.01 pg/g), and none of the dioxins/furans detected
were the tetrachlorinated isomer (TCDD or TCDF), which is the most toxic. However, one
dioxin isomer (HXCDD) was detected here at 0.003 ug/g, which exceeds the proposed Subpart
S action level for this isomer (0.0001 ug/g). All samples were analyzed for the major anions,
and some slightly elevated levels of nitrates/nitrites and total phosphates were found. It is
not known if these analytes are naturally-occurring soil constituents or the byproducts of

explosive compounds from the previous demilitarization activities conducted here.

5.4.3.5. In general, contaminants are present at SWMU 1b in the surface and near-surface
soils. Even though the groundwater underlying SWMU 1b was not sampled, the depth to the
water table makes it unlikely that groundwater contamination has occurred due to activities
at the Burn Pad. The generally fine-grained and alkaline nature of the site soils, combined
with the semi-arid climate, also help to decrease the mobility of the contaminants.

54.4. Recommendation

5.4.4.1. Based on the results of the Phase I RFI sampling at the Bum Pad, a release of
contaminants has occurred. As the effect on human health and the environment of this
release is not known at this time, especially for on-site workers and wildlife, a Phase II
evaluation of the existing data is recommended. Specific recommendations for this sub-
SWMU are included in Section 6.0.
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5.5 TRASH BURN PITS (SWMU lc¢)
8.5.1. Site Description and Waste Generation

5.5.1.1. The Trash Burn Pits (SWMU 1c) are located in the OB/OD Area in the southwestern
corner of the TEAD-N facility (Figure 3-1). Figure 5-2-1 shows the location of the Trash Burn
Pits with respect to the larger OB/OD Area. This SWMU consists of an area previously used
for open burning of waste packaging material potentially contaminated with explosives.
Large pits were excavated using heavy equipment and filled with waste materials to be
burned. When the pit was filled with ash and debris, it was covered and regraded, and a new
pit was dug. Pits were generally up to several hundred feet long, 8-10 feet wide, and 4-6 feet
deep (Rutishauser, 1990). Analysis of aerial photographs of this area shows that activities at
SWMU 1c pre-date 1959.

5.5.1.2. Various types of waste have reportedly been burned and disposed of in the Trash
Burn Pits. Debris from propagation testing and solvent drums were observed during a
previous investigation (AEHA, 1983). Volatile organic compound contaminated wastes were
also reportedly disposed of here. Open detonation of munitions is not believed to have
occurred at this SWMU (McCoy, 1989). The Trash Burn Pits are no longer used for any
disposal activities. '

5.5.2. Previous Sampling and Phase I RFI Sampling and Results

5.5.2.1. Three samples, including one burn residue sample and two soil samples, were
collected from the Trash Burn Pits during the AEHA Phase II sampling. Samples were
. analyzed for EP Toxicity metals, RDX, HMX. 2,4,6-TNT, 2,4-DNT, and 2,6-DNT. Arsenic,
barium, mercury, and 2,4,6-TNT were detected in the soil samples (AEHA, 1983). During
Phase IV of the AEHA study, 36 soil samples were collected, including eight from surface soil
sample locations and 28 from boreholes (down to 20 feet bgs) in the Trash Burn Pits area.
Phase IV samples were analyzed for EP Toxicity metals, total metals (PB, CR, CD, AS, AG,
BA, HG, and SE), and explosives (HMX, RDX, 2,4,6-TNT, TETRYL, 2,4-DNT, and 2,6-DNT).
All EP Toxicity results were below the detection limits. RDX was found in four of the surface
soil samples (2.2 mg/kg to 14.9 mg/kg) and HMX was found in one surface soil sample (2.4
mg/kg). These results did not exceed the explosive compound guidelines (1,000 mg’kg)
established for the AEHA study. Other compounds that were detected included several
metals (AS, PB, CR, CD, and BA). However, arsenic, lead, and chromium were believed to be
naturally occurring in the soils. Results of this investigation suggest that the primary
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analytes of concern at this site are barium, lead. and cadmium. None of these compounds
were detected at levels approaching any present health-based action criteria, however.

5.5.2.2. During the Phase I RFT, twenty test pits were excavated, sampled, and logged. Two
soil sampies were collected from each test pit, for a total of 40 samples. Four soil samples
from this SWMU were submitted for explosive reactivity testing. In addition, two 100-foot
soil borings were drilled, with seven soil samples collected from various depths in each
boring. All samples were analyzed for total metals, cyanide, explosive compounds, VOCs,
SVOCs, and anions, and one selected sample of burn residue was submitted for dioxin/furan

analysis.

5.5.2.3. Figures 5-5-1, 5-5-2, and 5-5-3 show the concentrations of metals and cyanide.
volatile and semi-volatile organic compounds and dioxins/furans, and anions and explosives
that were detected at concentrations above the RFI background values in SWMU 1c. Table
5-5, included at the end of Section 5.0, contains a summary of the contaminants detected.

5.5.3. Contamination Assessment

5.5.3.1. Based on the results of the Phase I RFI sampling at SWMU 1c, contaminants have
been released to the surface and near-surface soils by on-site activities. Varying
concentrations of several metals were found in seventeen of the twenty test pits, with
barium, cadmium, chromium, lead, and zinc being most common. Two of the metals
identified by AEHA of greatest concern (AEHA, 1985), cadmium and lead, were present at
concentrations up to 73 and 4400 pg/g, respectively. Two detections of cadmium (test pits
108 and 118) were above the proposed Subpart S action level of 40 pg/g for cadmium in soil.
The deep soil boring SB-01-008 showed some above-background levels of selenium
throughout the boring. However, as discussed in Section 5.3, this may be due to naturally-
occurring conditions in the deeper soils. Cyanide was not detected at SWMU 1lc.

5.5.3.2. Volatile and semi-volatile organic compounds were detected in eight of the twenty
test pits and at 35 feet in one of the two soil borings. The VOCs toluene and acetone were
detected in several samples while chloroform, hexane and methylene chloride were present in
one sample. All VOCs were found in concentrations less than 1 ug/g, and generally less than
0.1 pug/g. These levels are more than 100 times less than the health-based criteria and
proposed Subpart S action levels. The highest concentration for an SVOC was bis (2-
ethylhexyl) phthalate at a concentration of 0.710 ug/g in pit EP-01-112. This level is below
the proposed Subpart S action level of 50 ug/g. Other SVOCs detected include naphthelene,
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1,2,4-trichlorobenzene, hexachlorobenzene and pyrene at concentrations below 0.1 mg/g. Of
these compounds, only 1,2,4-trichiorobenzene has a proposed action level (2000 ng/g).
Several trace concentrations of the VOC trichlorofluoromethane were detected in seven test
pit samples, but have not been included here due to the probability that they resuited from
laboratory contamination (e.g., a possible refrigerant leak).

5.53.3. Two samples from SWMU 1c¢ (EP-01-102, 3.5 feet bgs and EP-01-115, 5.5 feet bgs),
were collected from an area of buried debris and submitted for dioxin/furan analysis. Low
concentrations (i.e., less than 0.002 pug/g) of hepta-, octa-, and hexachlorodioxins were found.
None of these compounds were the tetrachlorinated isomer, but one hexachlorodioxin
(HXCDD) result from test pit 115 of 0.0001 ug/g equaled the proposed Subpart S action level
for that isomer.

5.5.3.4. All samples were analyzed for the major anions. Concentrations of nitrates/ nitrites,
total phosphates, and chloride were found above background in twelve of the twenty test pits,
as well as both soil borings. These could be due to natural conditions or could be the
byproducts of explosive compounds from the previous demilitarization activities conducted
here. The soil borings in particular show elevated chloride concentrations down to about 60
feet bgs, but these elevated values are likely due to naturally-occurring conditions in the
deeper soils.

5.5.3.5. Seven test pits were found to contain explosive compounds in the soil, with a sample
from test pit EP-01-114 having the highest concentration of 5400 pg/g of HMX. Explosive
compounds were found in the soils at all depths sampled in the test pits, ranging from
surface to 9.5 feet bgs. One sample from test pit EP-01-115 contained 12.5 ug/g of 2,4-DNT
and 1.93 pg/g of 2,6-DNT which exceed the respective health-based criteria and proposed
Subpart S action levels of 2.27 ug/g and 1.0 ug/g for these isomers of DNT.

5.5.3.8. In general, contaminants are present at SWMU 1c¢ at various levels in the surface
and near-surface soils. Even though the groundwater underlying SWMU lc was not
sampled, the depth to the water table here makes it unlikely that groundwater
contamination has occurred due to activities at the Trash Burn Pits. The generally fine-
grained and alkaline nature of the site soils, combined with the semi-arid climate, also help
to decrease the mobility of the contaminants present.

5.5.4. Recommendation

8.5.4.1. Based on the resuits of the Phase I RFI sampling at the Trash Burn Pits, a release
of contaminants has occurred. As the effect on human health and the environment of this
release is not known at this time, especially for on-site workers, a Phase II evaluation of the
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existing data is recommended. Specific recommendations are included in Section 6.0 of this
report.

5.6 PROPELLANT BURN PANS (SWMU 1d)
5.6.1. Site Description and Waste Generation

5.6.1.1. The Propellant Burn Pans (SWMU 1d) are located at the OB/OD Area in the
southwestern corner of the TEAD-N facility (Figure 3-1). Figure 5-2-1 shows the location of
the Burn Pans with respect to the larger OB/OD Area. This SWMU consists of an area of
approximately 600 feet by 200 feet which has been cleared of vegetation and equipped with
eight large steel "pans”. Bulk propellant scheduled for disposal is loaded into the pans and
ignited with fuses. The propellant material burns down to a fine ash, which is then
containerized and handled as a hazardous waste. The propellant handling and burning is
conducted according to all AEHA recomniended best management practices (AEHA. 1987).

The pans are covered between burns to prevent precipitation from accumulating in them.

5.6.1.2. The only wastes disposed of at SWMU 1d are the propellants that are burned here.
During the Phase I RFI field program, the Propellant Burn Pans were used frequently.

5.6.2. Previous Sampling and Phase I RFI Sampling and Results

5.6.2.1. Previous Investigations. No previous sampling activities have been conducted at

SWMU 1d, except as associated with the larger OB/OD Area. The U.S. Army Environmental

Hygiene Agency (AEHA) collected and analyzed several soil samples from the OB/OD Area

during the period 1981-84, but available documents do not identify the exact locations of

these samples. The Propellant Burn Pans were not in operation prior to the late 1980s
(Rutishauser, 1990).

5.6.2.2. Phase I RFI Sampling and Results. Seven test pits were excavated, sampled,
and logged at the Propellant Burn Pans during the Phase I RFI sampling. The test pits were
excavated adjacent to and between the burn pans, and two soil samples were collected from
each test pit for a total of 14 samples. Two soil samples from this SWMU were submitted for
explosive reactivity testing. In addition, one 100-foot soil boring was drilled, with seven soil
samples collected from various depths in the boring. All samples were analyzed for total
metals, cyanide, explosive compounds, and anions, and one selected sample containing ash
residue was submitted for dioxin/furan analysis. Two samples were submitted for VOC and
SVOC analyses. Figure 5-6-1 shows the concentrations of metals and cyanide, explosives,

anions, and organic compounds that were detected at concentrations above the RFI

5-23




BA 301 BA 329 P8 130 P8 2030
CD 14s0]|CD 1450 MN 607 HG 0.0773
cu 229 CU 249 NI 2270 [ NI 19.40
P8 388 HG 0110 |v 2990 |lVv 3060
L 182 TL 972
CYN 1.35 CYN 1410
IN 140 ZN 149

METALS AND CYANIDE ABOVE BACKGROUND [ ~—

87

24DNT  5.480
RDX 0.689

!

$B-01-005

: ) =
I{ @ ;.'5 | izwm 2,070
83

24DONT 13.60

68 :
24DNT 1030 |
26DNT 0.282
RADX 1.000

' 89
q 240ONT 5480

)

84
24DNT 6.780

S

- ;
< /’

PROJECT NO. 2942.0140

$B-01-005
NIT § 110 . / K
25 105 S -/
3¢ 130 ’ / . <
e /o Y H'
TR 13: ‘% : ;’; oé» @.\. ; o°+ \._
% "%&
904
NIT
TPO4 1400 -
. 89
&7 s 8
36
33;01 g)os. 55 °
83 84
)
!
s ; / ) ,." 0 400
_ . : o —]
[ANIONS ABOVE BACKGROUND ] ~— |ORGANIC COMPOUNDS | | —gicig Feet
(Soume: Moditied from USGS Note: Al results iﬂ,ua/.j
Grantsville and South Mountain EXPLANATION
7.5 minute quadrangies.
87 @ Test pit location
M Explosive reactivity sample location TEAD-N PHASE | RF
$5.01:005® Do so b PROPE%NJUB:JdI;N PANS f
@ A Excavaton ph sampled for VOCS/SVOCs TEST PIT SOIL SAMPLES
* Data considered estimated. Refer to Appendix C. FIGURE 5-6-1
LL~ JJ

5-24




background values, and their locations at SWMU 1d. Table 5-6, included at the end of
Section 5.0, contains a summary of the contaminants detected.

5.68.3. Contamination Assessment

5.8.3.1. Based on the results of the Phase I RFI sampling at SWMU 1d, it appears that
contaminants have been released to the surface soils by the ongoing open burning activities.
Varying concentrations of several metals were above the RFI background thresholds in all
seven of the test pits, with barium, cadmium, copper, and lead being most common. Samples
from three of the test pits also contained elevated levels of cyanide. Of the 14 test pit
samples submitted for metals analysis, only surface soils contained elevated levels of metals,
indicating that the metals contamination is almost exclusively on the ground surface. The
metal detected at the highest concentrations at SWMU 1d is lead, with one sample
containing 2,030 ug/g. The elevated concentrations of lead in the surface soils are probably
related to the presence of lead aside as a constituent of the propellants that are burned.
Elevated levels of beryllium above the proposed Subpart S action level of 0.2 ug/g were
present in two of the test pits. The deep soil boring SB-01-005 showed some detections of
selenium above background throughout the boring although, as discussed in Section 5.3, this
is not necessarily related to SWMU 1d activities since no selenium above the background
threshold was detected in the test pit soil samples.

5.6.3.2. Six of the seven surface soil samples from the test pits contained explosive
compounds, with 2,4-DNT detected in all six samples. Concentrations of this isomer in five of
the samples exceeded the proposed health-based criterion of 2.2 7 pg/g for 2,4-DNT
compounds in soil. Of the two soil samples submitted for explosive reactivity, neither was

explosively reactive. No explosive compounds were detected in the subsurface soils.

5.8.3.3. One sample from SWMU 1d (EP-01-088), which was collected from the surface, was
submitted for dioxin/furan analysis. No dioxins or furans were detected. All samples were
analyzed for the major anions, and elevated levels of nitrates/nitrites, total phosphates,
sulfates, and chloride were present in all of the test pits. Unlike the metals and explosives
detected, elevated levels of these anions were found in both surface and subsurface soils.
Concentrations of nitrates/nitrites, total phosphates, and chloride above the background
thresholds were detected to about 40 feet bgs in the deep soil boring. Although the levels of
these anions are above the upper thresholds determined for background conditions, they
could be due to naturally-occurring conditions in the deeper soils.




_’

5.6.3.4. Volatile and semi-volatile organic compounds were not detected in any of the
collected samples from SWMU 1d, with the exception of butyl phthalate which was detected .
in the surface soil sample from test pit EP-01-088. This result is thought to be a product of

laboratory contamination, and not an indication of a contaminant release.

5.6.3.5. In general, metals and explosive chemical contamination is present at SWMU 1d in
the surface soils, and probably originates from the open burning of propellants in the burn
pans. The contamination found at SWMU 1d does not persist at depth, and, in fact, is not

present below the top 1 to 2 feet. Even though the groundwater underlying SWMU 1d was
not sampled, the depth to the water table here makes it unlikely that groundwater
contamination has occurred due to activities at the Propellant Burn Pans. The generally
fine-grained and alkaline nature of the site soils, combined with the semi-arid climate, also
help to decrease the movement of the contaminants present. The lack of any organics,
explosives or elevated metals not thought to be related to background conditions in the soil

boring indicates that the leveis of contamination present here do not persist at depth.
5.6.4. Recommendation

5.6.4.1. Based on the resuits of the Phase I RFI sampling at the Propeliant Burn Pgns, there ’
is evidence that demilitarization activities at this SWMU have released metals and explosive
compounds to the surrounding surface soils. It is recommended that this SWMU be included
in the Phase II evaluations for this reason. Specific recommendations for a Phase II

evaluation are included in Section 6.0 of this report.
5.7. BOX ELDER WASH
5.7.1. Site Description and Waste Generation

5.7.1.1. Box Elder Wash is a dry drainage channel that runs from the foothills of the
Stansbury Mountains to the west across the TEAD-N facility. It was included in the Phase I
RFI sampling activities because during heavy precipitation or snow-meit events it receives
surface water runoff from the OB/OD Area. There are no waste-producing activities
associated with the wash itself. Figure 3-1 shows the location of Box Elder Wash with
respect to the TEAD-N facility. Figure 5-2-1 shows the locations of the various SWMUs at
the OB/OD Area, and their relation to Box Elder Wash.
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5.7.2. Previous Sampling and Phase [ RFI Sampling and Results

5.7.2.1. Previous Investigations. With one possible exception. no previous sampling
activities are known to have been conducted in Box Elder Wash. One surface soil sample
may have been collected from the wash during the U.S. Army Environmental Hygiene
Agency (AEHA) Phase [V study at the OB/OD Area. The results for this sample, listed as the
"downgradient stream sediment” sample, showed minor concentrations of several metals in
the totals analyses, but at levels that could be considered naturally occurring in the native
soil. This soil sample was probably collected from a location downstream of the OB/OD Area,

but available documents do not show the exact location.

5.7.2.2. Phase I RFI Sampling and Results. To evaluate whether the OB/OD activities
have released contaminants that might be transported by surface water into and along Box
Elder Wash, eight surface soil samples were collected from the wash. Samples were collected
from locations upstream, adjacent to, and downstream from the OB/OD Area SWMUs. All

samples were analyzed for total metals, cyanide, explosives, and anions.

5.7.2.3. Figure 5-7-1 shows the concentrations of metals, cyanide, and anions that were
_detected, and the sampling locations along Bcx Elder Wash. Table 5-7, included at the end of
Section 5.0, contains a summary of the detected contaminants.

5.7.3. Contamination Assessment

5.7.3.1. Based on the results of the Phase I RFI sampling along Box Elder Wash, no soil
contamination has occurred. The contaminants present at the various SWMUs at the OB/OD
Area do not appear to have been transported by surface water runoff into or along this wash.
The only metals detected above the background thresholds were cadmium and copper, and
the concentrations of these metals are just slightly above the upper thresholds for
background. No explosives were detected. The concentrations of major anions in some of the
samples, while above the statistically-generated background values for facility soils, are not
considered a concern here in the absence of other contaminants. Even though no sub-surface
samples were collected in Box Elder Wash, it is considered unlikely that contaminants
originating from surface water runoff would penetrate to the sub-surface without affecting
the surface soils.
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5.7.4. Recommendation

§.7.4.1. Since no significant release of contaminants has occurred into or along Box Elder
Wash from the OB/OD Area activities, no further action is recommended here.

5.8 SAND BLAST AREA (SWMU 4)
5.8.1. Site Description and Waste Generation

5.8.1.1. Three sand blast areas are present in the maintenance area of TEAD-N. They are
located in Buildings 615, 617, and 600, where sand blast media are reused until they lose
their effectiveness. The spent media have the consistency of a fine dust and are collected for
temporary storage in dumpsters prior to removal by a hazardous waste contractor for off-site
disposal. There are three types of sand blast media used at TEAD-N: steel grit, ground
walnut shells, and glass beads.

5.8.2. Site Conditions

5.8.2.1. The used sand blast media are directed into sealed dumpsters that lie outside the
buildings. Since the dumpsters are placed on concrete slabs that are surrounded by asphait
parking lots and roadways, there is little or no exposed soil in the immediate vicinity of these
dumpsters. Silty gravels of the Abela Series are present beneath the maintenance area
(USSCS, 1991). Depth to bedrock is estimated to be greater than 500 feet, and the depth to
groundwater is approximately 300 feet bgs. Groundwater flow beneath the maintenance
area is toward the northwest. Surface water runoff patterns have been modified locally in
the maintenance area by construction of parking lots and drainage ditches. However, the

topography beneath the maintenance area slopes toward the northwest.
5.8.3. Previous Sampling and Phase I RFI Sampling and Resuits

5.8.3.1. Previous Sampling. Previous sampling of this SWMU is limited to analyses of
used sand blast media samples collected by the TEAD Environmental Management Office
personnel. The results of their sampling found that the spent steel dust contained barium,
cadmium, lead, and nickel but no concentrations were above the threshold for characterizing
a waste as hazardous according to the EP Toxicity analysis. The spent walnut dust also
contained barium, cadmium, chromium, and lead. Total lead and chromium concentrations
were 17,000 ug/g (1.7 percent) and 3,000 ug/g (0.3 percent), respectively. EP Toxicity levels of
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chromium in the walnut dust exceeded the threshold for characterizing a waste as hazardous
(greater than 5 mg/L). No analytical results of the spent glass beads were available.

5.8.3.2. Phase I RFI Sampling and Results. Two samples were taken from near each of
the spent sand blast media collection points (six total). Nearby surface soils and surface
water runoff pathways were sampled and all samples were analyzed for VOCs, SVOCs, and
metals. Analytical results from these samples are shown in Figure 5-8-1. Sampling resuits
are also summarized in Table 5-8 located at the end of Section 5.0.

5.8.4. Contamination Assessment

5.8.4.1. Based on the results of the Phase I RFI sampling program, it appears that
contaminants have been released to the surface soils in the vicinity of the spent sand blast
media collection points. Concentrations of metais above background levels were detected in
all six of the samples collected. Metals detected frequently included cadmium, which ranged
up to 260 pg/g, lead which ranged up to 9,400 pg/g, and barium which was present in
concentrations up to 317 ug/g. Several other metals were also detected, and cyanide was
detected in concentrations up to 9.69 ug/g. Proposed Subpart S soil action levels for
beryllium and cadmium were exceeded in four of the six samples.

5.8.4.2. Organic compounds were also present in several of the samples collected. VOCs
were limited to one detection of chloroform at 0.0012 pg/g which is well below the proposed
Subpart S action level of 100 ug/g. SVOCs were detected in five samples of six soil samples.
These were mostly polyaromatic hydrocarbons which are a likely constituent in the paints
present in the spent sand blast media. Concentrations of the polyaromatic hydrocarbons
ranged from 0.2 pg/g to 4 ug/g. In addition, five of six soil samples showed trace amounts of
toluene, phthalates, and/or TCF, but these results are attributed to probable lab
contamination. The toluene results are qualified as "Not Detected” due to associated method
blank contamination.

5.8.5. Recommendation
5.8.5.1. Based on the results of the Phase I RFI sampling, it appears that the used sand
blast media collection points are a source of contaminants released to the environment. For

this reason, it is recommended that this SWMU be included in future Phase II evaluation
activities. Specific recommendations for the Phase II evaluations are inciuded in Section 6.0.

5-30




\W

8.1 CR
cuU 182
FE 33500
P8 9400
HG 0074
NI 3.1
SE 0547
TL 265
ZN 2790
CYN 969

/>

LS AND CYANIDE ABOVE BACKGROU
o e 4 o —- - —

META

SEMIVOLATILES

VOULATILE S

ORGANIC COMPOUNDS

SEAMIVOLATILE S

Scale in Feet
\

3> -
N Source: Modified from USGS Tooele 7.5 mii .,

fg 00l 75 minue :f::m"m TEAD-N PHASE | RFI )

‘ czi 004@ Surtace soil sampie location SAND(Bsva:J :)REAS
5 @ B Pavodaress SURFACE SOIL SAMPLES
g \ Note: all rasults in ug/g. L suiding FIGURE 5-8-1 JJ

5-31




5.9 SEWAGE LAGOONS (SWMU 14)
5.9.1. Site Description and Waste Generation

§.9.1.1. The Sewage Lagoons are located on the west side of the maintenance area of TEAD-
N approximately 2,000 feet northwest and downgradient of the sanitary landfill (Figure 1-3).
Prior to 1974, sewage was discharged to evaporation lagoons located in the landfill and to the
arroyo immediately south of the landfill. In 1974, the existing sewage lagoons were
constructed and began receiving wastewater from housing and warehouses in the
maintenance and administrative areas. Only domestic sewage has been discharged to these
lagoons since their construction (Ware, 1992).

5.9.1.2. Each lagoon covers approximately 7.4 acres (617 feet by 518 feet) and is designed to
contain wastewater up to 4 feet deep (EA, 1988). The capacity of each lagoon is
approximately 9 million gallons and the average daily flow rate to the lagoons is
approximately 90,000 gallons per day (ERTEC, 1982).

5.9.2. Site Conditions

5.9.2.1. Previous investigations in this vicinity indicate that soils consist of coarse-grained
sands and gravels interlayered with fine-grained silts and clays (JMM, 1988). The depth to
bedrock in the lagoon area is estimated at 1,125 feet bgs (ERTEC, 1982). Regional
groundwater is approximately 200 feet bgs, and the direction of groundwater flow is toward
the northwest (JMM, 1988).

5.9.2.2. The lagoons were designed so that the first lagoon initially fills with wastewater
and then discharges to the second lagoon. Under normal operating conditions when
evaporation rates are high (spring, summer, and fall), only the first lagoon remains filled,
and the second lagoon receives discharge from the first lagoon only during winter months.
Although the lagoon bottoms and lower portions of the perimeter berms are lined with native
clay, the liner is suspected of leaking (Fox, 1989). In addition, wastewater in the first lagoon
often rises abave the clay liner, allowing wastewater to discharge into the unlined portions of
the perimeter berms. JMM (1988) estimated that 60 to 70 percent of the effluent percolates
into the underlying soils.
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593, Previous Sampling and Phase I RFI Sampling and Results

5.93.1. Previous Sampling. Previous investigations (JMM, 1988; Weston, 1990; and
ERTEC, 1982) indicated the presence of VOCs and several metals in monitoring wells both
upgradient and downgradient of the sewage lagoons. Monitoring wells immediately
upgradient of the sewage lagoons are downgradient of the Sanitary Landfill (SWMUs 12 and
15) and crossgradient from the closed industrial wastewater lagoon outfall ditches. Both of
these areas have been sources of groundwater contamination and are known release units
under the Post Closure Permit that will be or have been investigated separately.

5.9.32. A groundwater sample collected by ERTEC (1982) from monitoring well N-4 had
elevated concentrations of nitrate, nitrite, nickel, zinc, chloride, fluoride, sulfate, and sodium
in addition to detectable levels of trichloroethylene and gross beta radiation. Although the
exact location of this well is not known, a review of the ERTEC report indicates it lies
between the sanitary landfill and the sewage lagoons. Trichloroethylene was also found both
upgradient and downgradient of sewage Lagoon 1. In upgradient monitoring wells N-119-88
and A-2, concentrations were 18.4 ug/L and 3.9 ug/L, respectively. In downgradient wells B-1
and B4 (located approximately 3300 feet to the north), trichloroethylene concentrations were
13 pug/L and 22 ug/L, respectively (JMM, 1988). Due to the upgradient presence of
trichloroethylene, at about the same concentrations as those downgradient, the sewage
lagoons are not believed to be a source of this compound. Other VOCs, including 1,1,1-
trichloroethane, xylene, benzene, trans-1,2-dichloroethene were detected in monitoring wells
upgradient of the lagoons, but not in monitoring wells downgradient of the lagoons.

5.9.3.3. Phase I RFI Sampling and Results. The objective of investigating this SWMU
was to determine if the sewage lagoons are contributing contaminants to the groundwater
beneath this portion of TEAD-N. Two surface water samples and two sediment samples were
collected from the north lagoon and two sediment samples were taken from the south lagoon
(as the lagoon was dry). Groundwater was sampled from wells N-134-90, N-135-90, N-136-
90, A-3, and B-1. All samples were analyzed for VOCs, SVOCs, TRPH, metals, and anions.

5934. Figures 5-9-1, 5-9-2, 5-9-3, and 5-9-4 show the concentrations of cations, anions,
metals, and organic compounds that were detected in the Sewage Lagoon surface water,
sediment, and two rounds of groundwater samples. In addition, Figure 5-9-5 shows Stiff
diagrams for sewage lagoon surface water and groundwater that are representative of water
chemistry based on the July, 1992 and February, 1993 sampling results. Analytical results
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of the Sewage Lagoon surface water identified one organic compound (chloroform), and
elevated levels of cations and anions. None of these compounds exceeded maximum
contaminant levels (MCLs) for drinking water. Sewage Lagoon sediment sample analyses
contained two tentatively identified SVOCs, elevated cations and anions, and detectable
concentrations of heavy metals. Metals detected in the sediment samples included barium,
cadmium, lead, mercury, chromium, selenium, silver, nickel, zinc, and copper. Both
upgradient and downgradient groundwater samples contained organic compounds, elevated
anions and cations, and detecatable concentrations of metals, including arsenic, barium,
chromium, lead, and selenium. Table 5-9, included at the end of Section 5.0, contains a

summary of the contaminants that were detected.
5.9.4. Contaminant Assessment

5.9.4.1. Based on the results of the Phase I RFI sampling program, it is apparent from the
Stiff diagrams (which represent water chemistry), groundwater here is a calcium chloride
type, whereas Sewage Lagoon surface water is of a sodium chloride type. Groundwater from
wells adjacent to the Sewage Lagoons (N-135-90 and B-1) has been slightly affected by an
increase in sodium content as compared to the other groundwater from upgradient wells
(Figure 5-9-5). With the exception of well N-134-90, the concentrations of the major cations
and anions showed a slight increase from July, 1992 to February, 1993.

5.9.4.2. Sewage Lagoon wastewater does not appear to be a contributing source of organic
compounds to groundwater. Chloroformm was detected at or near the detection limit in
sewage wastewater but was not detected in sediments. Well N-135-90 (adjacent to the
Sewage Lagoons) contained 1 ug/L chloroform in July, 1992, but none during the February,
1993 sampling. Heptadecane was tentatively identified as a SVOC in both the Sewage
Lagoon wastewater and sediment but was not identified in any of the groundwater samples.
Cyclohexane was also tentatively identified as a SVOC in one of the sediment samples.
Other organic c_ompounds detected in groundwater in July, 1992 include the VOCs 1,2-
dichloroethylene, trichloroethylene, and _VOCs bis (2-ethylhexyi) phthalate, none of which
were identified in any of the Sewage Lagoon surface water or sediment samples at that time.
The same VOCs were detected during the second sampling round but, except for well A-3, in
lesser concentrations. The presence of these VOCs, specifically trichloroethylene and
chloroform, in the upgradient wells (N-136-90 and N-135-90) and cross-gradient well (Well A-
3) in equal or greater concentrations than the downgradient wells (B-1 and N-134-90) implies
that the source of these VOCs is upgradient of the Sewage Lagoons, possibly the landfill.

5-39




R

5.9.4.3. The metals barium (up to 215 pg/L) and selenium (up to 14.2 ug/L) were found in
most of the sampled wells, both in July, 1992 and in February, 1993. Their even
concentration distribution ground the Sewage Lagoons (i.e., both upgradient and
downgradient) also implies another source. Several metals (see Figure 5-9-2) were found in
three of four collected sediment samples, though these metals do not appear to be impacting
the local groundwater at this time. The downgradient well N-134-90 showed elevated levels
of arsenic, barium, lead, and chromium, which was anomalously high at 2,760 ug/L, during
the July, 1992 samg.ling round. These metals concentrations were not detected during the

February, 1993 sampling, however.

5.9.5. Recommendation

5.9.5.1. Based on the results of the Phase I RI'l sampling, there is evidence that the
groundwater chemistry is being affected by recharging wastewater, although the Sewa:e
Lagoons do not appear to be contributing organic compounds or elevated metals to
groundwater. Metals in the lagoon sediments may migrate into underlying soils or
groundwater. Since the soils underlying the Sewage Lagoons were not investigated during
Phase ! activities, it is recommended that SWMU 14 be included in future Phase II
investigations, including additional sampling, with a focus on the soils under the lagoon

liner. Specific recommendations are included in Section 6.0.
5.10 AED DEMILITARIZATION TEST FACILITY (SWMU 19)
5.10.1. Site Description and Waste Generation

5.10.1.1. The Ammunition and Engineering Directorate (AED) Demilitarization Test Facility
is located southwest of the ordnance area in a relatively undeveloped portion of TEAD-N.
The facility was constructed in 1973 and is composed of several small buildings, sheds, and a

series of protective revetments behind which tests are conducted.

5.10.1.2. Operations conducted at the facility include experimental or pilot plant-type tests
intended to determine if new design demilitarization equipment is functional and to develop
procedures, techniques, or additional equipment to implement the new design equipment
(EA, 1988). Live ammunition and propellants are frequently used during the testing. In
addition to demilitarization equipment tests, propagation tests, barricade testing for
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explosive lines. and open burning in pans have been conducted at this facility (E. C. Jordan,
1989). Actual tests are conducted intermittently during approximately 30 days each year
(EA, 1988).

5.10.2. Site Conditions

5.10.2.1. Soils underlying the facility consist of sands and silty sands of the Berent-Hiko
Peak Complex (USSCS, 1991). The approximate depth to bedrock is 250 feet bgs (ERTEC,
1982). The approximate depth of the water table is 630 feet bgs, and the direction of
groundwater flow is toward the north northwest (JMM, 1988).

5.10.3. Previous Sampling and Phase I RFI Sampling and Resulits

5.10.3.1. Because there were no previous investigations conducted at the AED
Demilitarization Test Facility, analytical data regarding this facility are limited to those
generated during the Phase [ RFI. Twelve surface soil samples were sited to provide general
coverage of the facility and focus on the active areas. All samples were analyzed for total
metals, explosives, VOCs, SVOCs, and anions. In addition, two samples were analyzed for
explosive reactivity. The resuits of these analyses are included in Figure 5-10-1. Table 5-10,
included at the end of this section, also summarizes these results.

5.10.4. Contaminant Assessment

5.10.4.1. Based on the results of the Phase | RFI sampling program. it appears that there
has been a release of metals, the explosive compound RDX, and several SVOCs. Also,
elevated levels of nitrate are present in the surface soils. Minor amounts of phthalates and
TCF were found in three of the soil samples, but these are probably a result of lab
contamination, and have not been included in the contamination assessment for SWMU 19.
None of the detected analytes exceeded applicable draft Subpart S action levels, though
several do not have action levels proposed at this time. The levels of metals and nitrate
contamination found are low compared to RFI background threshold values with many
detections less than two times the established threshold value. The detections of SVOCs are
all 1 pug/g or less.
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5.10.5. Recommendation

5.10.5.1. Because there is evidence that the testing operations at this SWMU have released
contaminants to the environment, it is recommended that SWMU 19 be inciuded in future
Phase II evaluation activities. Specific recommendations are included in Section 6.0.

5.11 AED DEACTIVATION FURNACE SITE (SWMU 20)
5.11.1. Site Description and Waste Generation

5.11.1.1. The AED Deactivation Furnace Site is located southwest of the ordnance area
along the road that links the AED Demilitarization Test Facility (SWMU 19) and the Bomb
and Shell Reconditioning Building (SWMU 23). This site is used to test demilitarization
procedures for various munitions and is not used as a production facility (Rhea. 1990). The
facility has been active since about 1970, and is composed of two furnaces, a large air
pollution control system, and a small storage building. The deactivation furnace in Building
1351 is a rotary kiln type that has been used for destruction of high explosive-filled
projectiles (up to 155 mm), grenades, propellants, boosters, fuses, white phosphorus rockets,
and bulk explosives (EA, 1988). The flashing furnace was added to the AED Deactivation
Furnace Site in 1976 and is used for burning residuals remaining in munition shell casings
after initial treatment in the deactivation furnace. During an upgrade in 1976, a shared air
pollution control system was installed to treat stack emissions from both the deactivation
and the flashing furnace (RHEA, 1990). The air pollution control equipment includes duct

work from the two furnaces, an after burner, cyclone. gas cooler, baghouse, and wet scrubber.

5.11.1.2. After deactivation, all residual metal pané are certified as clean and sent to the
Defense Reutilization and Marketing Office (DRMO) for salvage (EA, 1988). Baghouse dust
and ash are collected in 55-gallon drums which are sealed and sent to the 90-Day Storage
Yard (SWMU 28) pending analysis and disposal.

5.11.2. Site Conditions

§.11.2.1. Soils underlying the AED deactivation furnace are composed of sands and gravely
sands of the Hiko Peak series (USSCS, 1991). The surface around both furnaces and support
facilities are paved, and surface water drainage is toward the northeast. The approximate
depth of groundwater is 620 feet bgs, and the direction of groundwater flow is toward the
northeast (JMM, 1988). |
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5.11.3. Previous Sampling and Phase I RFI Sampling and Resuits

5.11.3.1. Previous Investigations. Previous investigations of the AED deactivation
furnace site were limited to analysis of samples of baghouse dust and furnace residue.
Although the baghouse dust was determined not to be a reactive waste. concentrations of
lead, barium, and cadmium have been detected above the thresholds for characterizing a
waste as hazardous based on EP Toxicity (AEHA, 1985). EP Toxicity concentrations of
cadmium (206 mg/L) were detected in baghouse dust after an incineration test of 20 mm
cartridges. Concentrations of lead in baghouse dust sampied after performing incineration
tests of 4.62 mm and 30 caliber cartridges resulted in concentrations of 5.2 mg/L and 4.7
mg/L lead, respectively, in the EP Toxicity extract (the hazardous waste threshold is 5.0
mg/L). In addition to the elevated concentrations of lead and cadmium, one sample of
furnace residue aiso contained 440 pg/g total thallium.

5.11.3.2. Phase I RFI Sampling and Results. Sixteen surface soil samples were collected
from beneath the parking lot and around the perimeter of the AED Deactivation Furnace
Site. All samples were analyzed for total metals, explosives, VOCs, and SVOCs. A visual
summary of the analytical results is presented in Figure 5-11-1. A tabular summary is
included in Table 5-11 at the end of this Section 5.0.

5.11.4. Contaminant Assessment

5.11.4.1. Based on the results of the Phase I RFI sampling, it appears that there has been a
release of metals to the surface soils in the vicinity of the AED Deactivation Furnace Site.
Concentrations of metals above the RFI background levels were detected in 10 of the 16
samples collected. Proposed Subpart S action levels were exceeded for the analytes
cadmium, barium, and possibly certain thallium compounds. Lead, which is usually
regulated on a site-by-site basis, was detected in concentrations up to 21,000 ug/g.

5.11.4.2. Detectable concentrations of explosives were present in two samples. These
concentrations ranged up to 1.44 pg/g of 2,4,6-trinitrotoluene. Detectable concentrations of
VOCs were limited to xylene, ethylbenzene and trichlorofluoromethane (TCF) which were
detected at concentrations less than 0.010 ug/g in two samples and are below the proposed
Subpart S action levels. Detections of TCF, as well as small amounts of toluene and dimethyl
phthalate in two samples, are probably due to lab contamination, and have not been shown
on Figure 5-11-1. Only one sample contained a detectable concentration of the SVOC
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phenanthrene, which is a polycyclic aromatic hydrocarbon whose presence is expected in
burn residues. Principal contaminants at this site appear to be metals, which are probably
due to stack emissions or spillage of baghouse dust or furnace ash.

5.11.5. Recommendation

5.11.5.1. Based on the results of the Phase I RFI sampling, it appears that the
demilitarization test activities conducted at this SWMU have released contaminants to the
environment. For this reason, it is recommended that this SWMU be included in future
Phase II evaluation activities. Specific Phase II recommendations are included in Section 6.0
of this report.

5.12 DEACTIVATION FURNACE BUILDING (SWMU 21)

5.12.1. Site Description and Waste Generation

5.12.1.1. The Deactivation Furnace Building (Building 1320) is located in the southwestern
portion of TEAD-N, near the southwestern perimeter of the igloo storage area, as shown in
Figure 3-1 in Section 3.0. This site is an ammunition demilitarization production facility
constructed about 1955. The facility consists of Building 1320, which contains a rotary kiln,
and open staging areas around the outside of the building. The kiln, which is an auger-type
feed, was installed in 1955 (NUS, 1987). The staging areas are partially asphalt-covered and
partially covered with gravely soils. The facility is used for deactivating small arms
ammunition (up to 20 millimeter), primers and fuses (RHEA, 1990). Air pollution control
equipment, including a cyclone, gas cooler, and baghouse, was installed in approximately
1975 to treat emissions from the furnace (RHEA, 1990). Incinerator residue, which consists
of ash and metal debris from the demilitarized munitions, collects at the south end of the
furnace where it is loaded into 55-gallon drums that are placed on a concrete pad.

5.12.2. Site Conditions

5.12.2.1. Soils on which the Deactivation Furnace Building is located are composed of sands
and silty sands of the Berent-Hiko Peak Complex (USSCS, 1991). The approximate depth to
the groundwater table is 320 feet bgs, and the direction of groundwater flow is toward the
north/northeast (JMM, 1988). The depth of the bedrock is approximately 500 feet bgs
(ERTEC, 1982). The Deactivation Furnace Building is located approximately 1,200 feet
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northwest of Box Elder Wash and surface water run-off from the site drains toward the
northeast.

5.12.3. Previous Sampling and Phase I RFI Sampling and Results

5.12.3.1. Previous Investigations. Previous investigations at the Deactivation Furnace
Building were limited to analysis of baghouse dust and dust from the floor of the facility.
Samples were analyzed for toxic characteristics according to TCLP, and the resuits indicated
that the baghouse dust did exhibit the characteristics of a hazardous waste due to elevated
levels of cadmium at 60 mg/L and lead at 69 mg/L. The sample also contained elevated levels
of cresols and total metals including barium, cadmium, lead, chromium, and nickel
(Rasmussen, 1991). The sample of dust from the floor of the facility contained detectable
concentrations of lead, barium, and cadmium, but all were below the EP Toxicity limits
(Bishop, 1990).

5.12.3.2. Phase I RFI Sampling and Results. Phase I RFI sampling involved collecting
10 samples of surface soils from locations around the outside of the facility and beneath the
staging areas. All samples were analyzed for metals, VOCs, SVOC, dioxins/furans,

explosives, and selected anions.

5.12.3.3. Contaminants detected in the samples include elevated metals, cyanide, organic
compounds (VOCs and SVOCs), dioxins/furans, explosive compounds, and elevated anions.
Figure 5-12-1 shows the concentrations of metals and cyanide that were detected above
background levels. Figure 5-12-2 summarizes the dioxins/furans, explosives, VOCs, SVOCs
and elevated anions that were detected. Table 5-12, at the end of Section 5.0, contains a
summary of the analyses.

5.12.4. Contamination Assessment

5.12.4.1. Based on the resuits of the Phase I RFI sampling program, it is apparent that
various types of contaminants have been released to the surface soils at SWMU 21. As
shown in Figure 5-12-1, elevated levels of numerous metals were detected in all of the soil
samples collected. Concentrations of lead ranged up to 26,000 ug/g, or 2.6 percent. Cyanide
was also detected in three soil samples with one concentration at 690 ug/g. Proposed Subpart
S soil action levels were exceeded for barium (three samples), cadmium (nine samples),
beryllium (one sample), and possibly various thallium compounds (nine samples).
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5.12.4.2. Detectable levels of dioxins/furans were also present in all surface soil samples
taken from this SWMU. Sample 010 contained the highest levels of three isomers of both
dioxins and furans. Although several of these compounds were detected at concentrations
above the one ug/kg benchmark, none of the most toxic isomer, 2,3,7,8-TCDD, was detected.
The hexachlorodibenzo-dioxin (HXCDD) isomer was detected in three of the soil samples. All
three detections exceeded the draft Subpart S action level for HXCDD of 0.1 ug/kg.

5.12.4.3. Detectable quantities of several explosives were present in five of the ten samples
collected. Although most of these compounds were in the one to ten ug/g range, one sample
from a staging area southwest of the facility, contained 16,000 ug/g, or 1.6 percent, TNT.
Concentrations of 2,4-DNT and 1,3,5-TNB exceeded the proposed health-based criteria of
2.27 ug/g and 3.5 ug/g for these compounds in three of the soil samples from this SWMU.

5.12.4.4. Both VOCs and SVOCs were also detected in the surface soils at SWMU 21.
Ethylbenzene and total xylene were found in all 10 samples, in concentrations below 0.1 ug/g.
While Table 5-12 indicates that toluene was also present, the data evaluation has concluded
that this compound is a likely laboratory contaminant (see Appendix C). The ethylbenzene
and xylenes are a component in many types of fuel. Since the kiln is fired by fuel oil, their
presence is probably related to fuel spills or incomplete combustion. Three samples
contained detectable concentrations of SVOCs. One of these samples contained six SVOCs
ranging from 0.1 to 2.0 ug/g, while the other contained 8 ug/g of only one SVOC. The SVOCs
detected are polycyclic aromatic hydrocarbons (PAHs) which are typical components of burn

residue.

5.12.4.5. Elevated levels of nitrates and/or total phosphates were found in all soil samples.
These compounds may be naturally occurring or are possibly present as combustion products

from the incineration of explosives.

5.12.5. Recommendation

5.12.5.1. Based on the results of the Phase I RFI sampling, there is evidence that
demilitarization activities at SWMU 21 have released numerous types of contaminants to the

environment. For this reason, it is recommended that this SWMU be included in the Phase
II activities. Specific recommendations are inciuded in Section 6.0.
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5.13 DRMO STORAGE YARD (SWMU 26)
5.13.1. Site Description and Waste Generation

5.13.1.1. The Defense Reutilization and Marketing Office (DRMO) primarily coordinates the
sale, recycling, and disposal of TEAD-N refuse, and handles the contractual aspects of
hazardous waste disposal for TEAD. The DRMO is contained in a fenced yard that covers 60
acres in the eastern section of the Maintenance Area (Figure 3-1). Several corrugated steel
storage buildings occupy portions of the site. Storage times vary according to waste types
and range from a few months to several years (NUS, 1987).

5.13.1.2. According to EPIC aerial photographs, this site became active sometime between
1953 and 1959 (USEPA. 1982). Interpretation of a 1959 photograph describes the site as a
storage yard. with noticeable ground staining, debris piles, and container storage. In 1966,
the site had been graded and drum storage and ground staining were observed. In a 1981
photograph, a large area of ground staining, as well as drum storage and debris piles, were
noted (USEPA, 1982). NUS (1987) reported three ruptured drums during a site inspection.

5.13.2. Site Conditions

5.13.2.1. The DRMO Storage Yard is flat and unpaved, and the surface has been reworked
and leveled. Soils beneath the site consist of interlayered fine-grained silts and clays and
coarse-grained gravels and sands assigned to the Abela Soil Series (USSCS. 1991). Bedrock
is approximately 700 feet bgs (ERTEC, 1982). The regional water table is approximately 370
feet bgs, and the groundwater flow is to the northwest (JMM, 1988).

5.13.3. Previous Sampling and Phase I RFI Sampling and Results

5.13.3.1. Previous Sampling. Previous investigations conducted at the DRMO Storage
Yard are limited to pre-construction sampling for hazardous waste characteristics according
to the TCLP method for metals and VOCs. Five locations were sampled from 0 to 2 feet bgs
and two samples from each location were analyzed. Barium, cadmium, silver, and 1,1,2-
dichloroethene were detected in the sample leachate. Except for one sample which produced
1.04 mg/L of cadmium in leachate (slightly above the RCRA threshold of 1.0 mg/L for
cadmium), none of the soils exhibited the characteristics of a hazardous waste.
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5.13.3.2. Phase I RFI Sampling and Results. The RF] sampling program conducted at
the DRMO yard consisted of collecting 45 surface soil samples and 15 shallow soil samples
(from 1 to 3 feet bgs) from random cells in a sampling grid that covered the area. All samples
were analyzed for VOCs, SVOCs, metals. and cyanide.

5.13.3.3. Contaminants detected include metals and cyanide. which were elevated above
background in some surface and shallow soil samples, and organic compounds. Figures
5-13-1 and 5-13-2 show metals and cyanide concentrations above background for surface and
shallow soils, respectively. Figures 5-13-3 and 5-13-4 summarize VOCs and SVOCs that
were detected.

5.13.4. Contaminant Assessment

5.13.4.1. Based on the results of the Phase | RFI sampling program, it appears that various
contaminants have been released to the surface and shallow soils at SWMU 26. Figures
5-13-1 and 5-13-2 show metals concentrations that were above background in surface soil
and shallow soil samples, respectively. Cyanide was present in surface soil samples SS-26-
030 and SS-26-031, but only at concentrations of 1.15 and 1.68 ug/g, respectively. These
concentrations are far below the proposed Subpart S action level of 2000 ug/g for this
compound. Cadmium and lead were also detected frequently at concentrations which exceed
the upper thresholds for background. However, these and all concentrations of metals were
found to be below proposed Subpart S action levels for those analytes having published
thresholds. Lead, which is generally regulated on a case-by-case basis, was frequently
detected at levels above 100 pug/g and was detected at 1000 and 1140 ug/g in two of the 45

surface soil samples.

5.13.4.2. VOC and SVOC concentrations for surface soil and shallow soil samples are shown
on Figures 5-13-3 and 5-13-4. VOCs detected include comparatively low concentrations of
acetone and trichlorofluoromethane, but because these compounds were identified as
laboratory contaminants by the data evaluation (see Appendix C), they are not included in
the contamination assessment. SVOCs detected include benzo {a] anthracene, benzo {a]
pyrene, benzo [b] fluoranthene, benzo [k] fluoranthene, bis (2-ethylhexyl) phthalate,
chrysene, fluoranthene, phenanthrene, and pyrene, all at concentrations less than 10 pg/g.
The majority of contamination appears to be present only in the surface soils, and, with the
exception of soil boring 007 (near Building 2013), does not persist to depth. None of these
SVOCs detected at this SWMU have action levels established for soil concentrations.
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5.13.5. Recommendation

5.13.5.1. Based on the results of the Phase I RFI sampling, it appears that the storage and
recycling activities at SWMU 26 have released several types of contaminants to the
environment. For this reason, it is recommended that additional evaluations of this SWMU
are conducted under a Phase II investigation. Specific recommendations are included in
Section 6.0.

5.14 RCRA CONTAINER STORAGE (SWMU 27)
5.14.1. Site Description and Waste Generation

5.14.1.1. The RCRA Container Storage Area is a locked building (Building 528) that is
completely surrounded by a perimeter chain-link fence, and is located in the TEAD-N
Administration Area. The floor slab was constructed in 1980 on granular imported fill with a
coarse gravel surface, and the building was added in 1986. This facility is currently
regulated under interim status for long-term storage of hazardous waste generated at TEAD-
N while the RCRA part B application is being reviewed by various regulatory agencies.

5.14.1.2. Wastes are stored in this building that require treatment before disposal. The
containerized wastes are segregated according to chemical characteristics by an "x"-shaped
concrete berm that divides the building into four parts. During a site visit in 1989,
approximately 900 55-gallon drums containing a variety of wastes were stored in the
building (JMM, 1989). During a fall 1989 E. C. Jordan visit, approximately 30 to 40 full
drums were stored outside the fenced area of Building 528 awaiting transport for off-site
disposal. The drevms were staged on pallets and labeled according to their contents, which
included industrial wastewater sludge, fuels, solvents, detergents, paint sludges, fiberglass
filters, used polyurethane, 1,1,1-trichloroethane, oil coolant, and thinners (E. C. Jordan,
1989).

5.14.1.3. Inside the building, bermed areas 1 and 3 contain ignitable wastes such as
solvents, oils, paints, thinners, and enamels; area 2 contains ash from the heating plant
furnace and plating solutions from metal plating shops; and area 4 contains corrosives (acids

and bases).

5.14.1.4. The concrete floor in Building 528 is frequently inspected and maintained to
prevent cracks through which spillage could leak. Each of the four bermed storage areas are
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connected to separate PVC drain lines that extend to outside the building. If a spill occurs,
these pipes drain the liquid through the perimeter wall where they can be uncapped and the
material can be containerized. Spill response at this facility is provided in the TEAD-N Spill
Prevention Control and Countermeasures Plan (SPCCP) and Hazardous Waste Contingency
Plan (HWCP) (TEAD-N. 1991a,b). Spill control equipment and supplies are maintained at
the site.

5.14.2. Site Conditions

5.14.2.1. Surface water runoff in the vicinity of SWMU 27 generally flows in a westerly
direction. The soils in the area are silty gravels of the Abela Series (USSCS, 1991), and the
depth to groundwater is approximately 380 feet bgs (JMM, 1988). The depth to bedrock is
approximately 1,500 feet bgs (ERTEC, 1982).

5.14.3. Previous Sampiing and Phase [ RFI Sampiing and Results

5.14.3.1. Previous Investigation. No previous environmental field investigations had
been conducted at the RCRA Container Storage Area prior to the Phase I RFI. Although
three ruptured drums were observed inside the building during a site inspection in 1986, no

evidence existed to indicate a hazardous materials release to the environment (NUS, 1987).

5.14.3.2. Phase I RFI Sampling and Results. Seven surface soil samples were collected
from the RCRA container storage yard. One sample was taken beneath each of the four
drain pipes and three from open areas inside the fence where drums were stored. All

samples were analyzed for VOCs, SVOCs. and metals.

5.14.3.3. Analytes detected during the Phase I RFI include heavy metals and the VOC
hexane. Figure 5-14-1 shows concentrations of metals detected above the RFI background
levels. The analysis results are sammarized in Table 5-14. Hexane, although reported in the
sample results table, is suspect because it was detected consistently in all samples and is a
known laboratory solvent. As a result, hexane is not included in Figure 5-14-1 and is not

included in the contamination assessment. No other organic compounds were detected.

5.14.4. Contamination Assessment

5.14.4.1. Based on the results of the Phase I RFI sampling program, it appears that some
elevated levels of metals are present in SWMU 27 soils. Above-background concentrations of
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cadmium, chromium, zinc, lead, mercury, and thallium were detected at 16.9, 313.0, 426.0,
562.0, 17.0, and 16.1 ug/g, respectively. The levels of thallium detected may exceed proposed
Subpart S concentrations, which are compound-specific. No other metals concentrations
exceeded any present or proposed health-based clean-up or action level criteria, though lead
levels, which have no established action level, may be considered to pose a hazard. However,
since all soil samples at SWMU 27 were collected from the imported granular fill material
underlying the facility, it is possible that these metals could be naturally-occurring in this
fill, rather than a result of a contaminant release. The.source of this fill is currently not

known.
5.14.5. Recommendation and Interim Health Rigsk Evaluation

5.14.5.1. Based on the above results, it appears that waste storage activities at SWMU 27
may have released metals to the environment. However, at the appropriate time, the RCRA
Container Storage Area will be closed under the applicable RCRA requirements, which will
involve additional environmental sampling activities. Because of this, no further RFI
activities are recommended at SWMU 27 at this time under the existing Corrective Action
Permit. In the interim, potential risks to site workers are expected to be low due to the
limited exposure potential. The following paragraphs discuss this issue. ‘

5.14.5.2. Cadmium, chromium, lead, mercury, selenium, thallium, and zinc were observed in
samples from within the fenced area at levels as high or higher than outside the fence and,
as such, the greatest potential risks might be thought to be derived from this area. However,
the area within the fence is covered with gravel and the potential for dust to be generated is

reduced. Therefore, the potential for exposure to occur is minimal.

5.14.5.3. The area outside the fence is soil partially covered with vegetation, and dust can be
generated by wind from this area. However, the overall exposure potential is still expected to
be low. Personnel work only intermittently at this facility, with personnel generally present
less than one week per month. Due to weather conditions, the ground is frozen and/or
covered with snow approximately six months of the year. Because the work is performed
inside, dust levels would be expected to be less than outdoors (excluding any dust generated
by the work activities inside the building that is characterizable as an occupational, rather
than an environmental, exposure). If one assumes the maximum detected concentrations of
metals outside the fence correspond to average concentrations in soil, that 70-kilogram
workers are present one week in four (which approximates current conditions) for 25 years
and inhale 20 cubic meters of air per workday, the dust levels are 50 pg/m3 (which
corresponds to the National Ambient Air Quality Standard for PM1¢), and that half of the
particulates are from the soil immediately surrounding the facility, then the cancer risk
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would be estimated to equal 1 x 10-6, which is considered a de minimus risk. This value is
primarily from chromium (under the worst case assumption that it is present entirely as
CR(V])), with cadmium also having a small contribution.

5.14.5.4. Lead is generally considered a hazard at industrial sites at 1,000 mg/kg, with
exposure occurring every day. Because the maximum concentration is 561 mg/kg and
because workers are present only intermittently, this site should not cause a significant risk.
Noncarcinogenic effects are not expected because (making the same exposure assumptions as
above) chronic daily intakes are on the order of 10-7 mg/kg/day, and noncarcinogenic toxicity
is generally not associated with doses of this magnitude. '

5.15 90-DAY DRUM STORAGE AREA (SWMU 28)
5.15.1. Site Description and Waste Generation

5.18.1.1. The 90-Day Drum Storage Area is a 3.4-acre fenced lot located near the southern
end of the Maintenance Area. It is located adjacent to the northern region of the Drum
Storage Area (SWMU 29) and immediately east of the Sanitary Landfill (SWMU 15). EPIC
photographs (from 1953, 1959, 1966, and 1981) indicate that until approximately 1983, when
the facility was constructed, drums were never stored within the perimeter of the 90-Day
Storage Area (USEPA, 1982). EPIC photographs from 1953 show that the site was
previously used for vehicle storage. No ground staining or standing liquid is evident on any
of the available EPIC photographs.

5.15.1.2. Currently, drummed wastes including gasoline, phosphoric acid. sodium hydroxide,
paint wastes, thinners, solvents, paint filters, blast grit, used oil, and antifreeze are stored
above ground on pallets in this area. Drums remain sealed and are stored up to 90 days
before being transported off the Depot to a hazardous waste management facility by a
contractor or to the permanent storage facility in Building 528. This site is not included in
the TEAD-N RCRA permit because 90-day storage areas are not required to obtain interim
status operating permits.

5.15.1.3. Spill response at the 90-Day Drum Storage Area is provided in the TEAD-N
SPCCP, ISCP (1991a), and HWCP (1991b). Spill control equipment and supplies are
maintained at the site to aid in cleanup of any spills. According to TEAD-N (1991a), the
largest expected spill would be equal to the largest container at the facility (55 gallons) .
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5.15.2. Site Conditions

5.18.2.1. Soils beneath the 90-Day Storage Area consist of siitv and sandy gravel of the
Abela Series (USSCS, 1991). The ground surface is covered by :mported gravel (Mander,
1989). The approximate depth to the to the regional groundwater table is 300 feet bgs, and
the direction of groundwater flow is toward the northwest (JMM, 1988). The depth to
bedrock is approximately 1,250 feet bgs (ERTEC, 1982).

5.15.3. Previous Sampling and Phase I RFI Sampling and Results

5.15.3.1. Other than the aerial photographic information, no previous environmental field
investigations had been conducted at the 90-Day Drum Storage Area prior to Phase I RFI
sampling. Sampling at the 90-Day Drum Storage Area consisted of collecting eight samples
of surface soils from areas where ground staining was observed. Samples were analyzed for
total metals, VOCs, SVOCs, and TRPH.

5.15.3.2. Contaminants detected during the Phase I RF] sampling included heavy metals,
volatile and semi-volatile organic compounds and total petroleum hydrocarbons. Figure
5.15-1 shows analyte concentrations and Table 5-15, included at the end of Section 5.0,
contains a summary of the contaminants detected.

5.15.4. Contamination Assessment

5.15.4.1. Based on the results of the Phase I RFI sampling program, it is apparent that
metals and organic compounds have been released to the surface soils of SWMU 28 although,
due to the sampling approach (to sample isolated stained areas), there is no evidence of
widespread contamination. Concentrations of cadmium, lead, and zinc, ranged up to 19.6,
334, and 129 pug/g, respectively. Of these metals, only cadmium has a proposed Subpart S
action level at 40 ug/g. One VOC, one SVOC, and total petroleum hydrocarbons were
detected in the surface soils at SWMU 28. Acetone was detected at 0.099 ug/g in sample SS-
28-002, adjacent to the used oil separator, and the semi-volatile compound butylbenzyl
phthalate was also detected at 2 pg/g in this same sample. These concentrations are
extremely low compared to the proposed Subpart S action levels, which are 8,000 pg/g and
20,000 ug/g for acetone and butyl benzyl phthalate, respectively. These compounds are not
included as contaminants here due to their being common lab contaminants, especially at
these low levels. All samples contained TRPH, with the highest concentration at 2290 ug/g.
The highest TRPH values are in the area near the used oil separator and probably result
from small spills while downloading waste liquid into the oil separator.
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5.15.5. Recommendation

5.15.5.1. Based on the resuits of the Phase I RFI sampling, it appears that activi..cs at this
SWMU have released contaminants, mainly metals and heavier petroleum hydrocarbons, to
the environment. For this reason, it is recommended that this SWMU be inciuded in the
Phase II activities. Specific Phase II activities recommended for this SWMU are included in
Section 6.0.

5.16 Drum Storage Areas (SWMU 29)
5.16.1. Site Description and Waste Generation

5.16.1.1. SWMU 29 consists of two Drum Storage Areas (northern and southern) located
near the southern end of the Maintenance Area (Figure 3-1). The two areas are separated by
the Maintenance and Supply Road. The southern area (also known as the old lumber yard)
is a fenced, 25-acre expanse of gravel and broken asphalt surface with a single warehouse
(Building 576) and two smaller associated office facilities (Buildings 589 and 591).
Currently, Building 576 stores hazardous materials used at TEAD-N, while numerous U.S.
Army Hemmet vehicles are parked outside the building. Historical aerial photographs show
that the southern part of SWMU 29 has been used for the storage of drums, as well as
cylinders, tanker trucks, and lumber (USEPA, 1982). SWMU 29 is located in the vicinity of
SWMU 28 (the 90-Day Drum Storage Area), and SWMUs 12 and 15 (the Sanitary Landfill,
and the Pesticide Disposal Area within the Sanitary Landfill).

5.16.1.2. The northern area is a triangular-shaped, sparsely-vegetated. open area of
approximately five acres. A 1953 aerial photograph shows drums stored in this area while
aerial photographs taken in 1959 and 1966 indicate that the drums were removed and that
the area was unoccupied. In 1981, an aerial photograph shows debilitated vehicles stored in
the western part of the northern area (EPIC, 1986).

5.16.1.3. The Drum Storage Areas were used to store empty drums before they were
returned to the originating contractor. Empty drums were reported to have been stored
upside down to allow residual contents to drain and to keep precipitation out, and chemicais
that may have been released include solvents, degreasers, and oils (EA, 1988). The 1959 and
1966 EPIC aerial photographs identify a portion of the southern area as a "pesticide storage
lot.”
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5.18.2. Site Conditions

5.16.2.1. The surface of most of the southern region of this SWMU is covered by
deteriorating asphalt. which slopes gently to the west toward a ditch that runs parallel to the
Maintenance and Supply Road. In the northern region, natural vegetation is present and the
surface slopes gently northwest. In the Drum Storage Areas, soils consist of silty and sandy
gravels of the Abela Series (USSCS, 1991). The approximate depth to the regional water
table is 300 feet bgs, and the direction of groimdwater flow is to the northwest (JMM, 1988).
The depth to bedrock is approximately 1,250 feet (ERTEC, 1982).

5.16.3. Previous Sampling and Phase I RFI Sampling and Results

5.16.3.1. Previous Investigations. In 1989, Weston conducted a Remedial Investigation
(RI) at the Drum Storage Areas (Weston, 1990). Prior to the Weston study, no environmental
investigations had been conducted at this site. The Weston RI included soil sampling at
eight locations at depths of 0 to 0.5 feet, 0.5 to 1.0 feet, and 1.0 to 2.0 feet, and the
installation and sampling of three monitoring wells. The samples were analyzed for VOCs,
SVOCs, explosives, metals, pesticides, PCBs, and selected anions.

5.16.3.2. Sampling results indicated that surface soils were not widely contaminated.
Volatile organic compounds, pesticides, PCBs, or explosives were not detected in any of the
samples. Polynuclear aromatic hydrocarbons (PAHs) were detected in all of the samples and
detectable levels of arsenic, cadmium, chromium, copper, sodium, nickel, lead, and zinc were
observed in a number of samples. Weston conciuded that the PAHs probably resulted from
the asphalt covering. Not enough information was available to determine if metals levels
- were significantly above background levels.

5.16.3.3. Three wells were installed by Weston downgradient of the Drum Storage Areas,
and subsurface soil samples were collected from each of the three borings for chemical
analyses. Two wells were sampled and one well was dry. Potential chemicals of concern in
subsurface soils were identified as bis (2-ethylhexyl) phthalate (SVOC), and the metals
mercury and selenium. Potential groundwater contaminants were bis (2-ethylhexyl)
phthalate, and the metals silver, arsenic, beryllium, chromium, copper, nickel, lead, and zinc.
A volatile organic compound, trichloroethylene, was also included in the groundwater list
because it was detected in well N-120-88, which is located downgradient of the Drum Storage
Areas. However, this well lies within 700 feet of the closed Industrial Wastewater Lagoon
Outfall Ditch B, which is a known historical source of trichloroethylene.
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5.16.3.4. Because construction in this area is planned, a pre-construction investigation was
conducted by Tetra Tech, Inc. in June. 1992. Soil sample results revealed arsenic, barium,
chromium, lead. and silver at detectable concentrations in TCLP extract. In addition, the
volatile organic compound 1,1,2-dichloroethane was also detected in two samples. Although
these chemicals were present in the sample leachate, none of the samples contained high
enough concentrations to exhibit the characteristic of a hazardous waste. Figure 5-16-1
shows the approximate sampling locations and the detections of metals and organic
compounds found in the TCLP leachate for each sample.

5.16.3.5. Phase I RFI Sampling and Results. Soils at this SWMU were investigated
through 37 shallow soil borings to 5 feet bgs. Borings were located in areas where aerial
photographs indicated drums were once stored and in surface water runoff pathways. Two
samples were collected from each boring. Surface soil samples were analyzed for metals and
pesticides, and several were selected for additional analyses of VOCs, SVOCs, explosives, and
TRPH. All of the deeper samples were analyzed for metals, pesticides, VOCs, SVOCs, and
TRPH.

5.18.3.6. Contaminants detected include metals and cyanide, VOCs, SVOCs, pesticides, and
TRPH. Figures 5-16-2 and 5-16-3 show the concentrations of metals and cyanide that are
above background concentrations in surface and shallow soil samples, respectively. Figures
5-16-4 and 5-16-5 show VOCs, SVOCs, and TRPH concentrations in the surface and shallow
soil samples. and Figures 5-16-6 and 5-16-7 summarize the pesticides resuits. Table 5-16, at

the end of this section, contains a summary of the analyses.

5.16.4. Contamination Assessment

5.16.4.1. Based on the results of the Phase I RFI sampling program, it is apparent that
various types of contaminants have been released to the surface and shallow sub-surface
soils at SWMU 29. Contamination seems to be consistently present in samples from the
ditch area that parallels the Maintenance and Supply Road (SB-29-33 through SB-29-37) in
the south area of SWMU 29. As shown in Figure 5-16-2, various metals were detected above
the thresholds for background. Thallium, barium, zine¢, cadmium, chromium, and lead were
detected at concentrations of 10.1, 263, 134. 3.13, 41.6, and 222 ug/g, respectively. Cyanide
was detected at 55 ug/g in one surface soil sample (SB-29-028) where a small area of isolated
staining is present. None of these analytes exceeded proposed Subpart S soil action levels,
though certain specific thallium compounds have action levels proposed as low as 6.0 ug/g.
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5.16.4.2. VOCs detected in soils include hexane and toluene. The numerous hexane
detections are likelv laboratory contaminants and are not included in this contamination
assessment. Also, detections of TRPH in deeper soils in soil boriags SB-29-030 through SB-
29-037 have been a qualified as "not detected” (ND) due to associated method blank
contamination. SVOCs and TRPH concentrations are shown in Figures 5-16-4 and 5-16-3.

respectively, for surface and shallow soil samples.

§.16.4.3. Five different pesticide compounds were identified in various surface and shallow
soil samples as shown in Figures 5-16-6 and 5-16-7. None of the pesticide concentrations
exceed the proposed Subpart S action levels of 2 to 3 ug/g for these compounds. All the
surface soil samples collected from the area of the Maintenance and Supply Road ditch along

the west side of the southern Drum Storage Area show detectable levels of DDT.
5.16.5. Recommendation

5.16.5.1. Based on the results of the Phase I RFI sampling, there is evidence that activities
at the Drum Storage Yards have released contaminants to the environment. Therefore, it is
recommended that this SWMU be included in the Phase II evaluations. See Section 6.0 for
specific Phasa II activities recommended for this SWMU.

5.17 PESTICIDE HANDLING AND STORAGE AREA (SWMU 34)
5.17.1. Site Description and Waste Generation

5.17.1.1. The Pesticide Handling and Storage Area is located in Building 518 in the
Administration Area, in the southeastern portion of TEAD-N, and has been used for storing
and handling pesticides since about 1942 (Smith, 1990). This facility is constructed of flame
retardant material and has bermed, sealed, concrete floors. Pesticides, herbicides, and other
poisons are stored in separate, vented, locked rooms. The mixing/formulation area is located
in the building but separated from the storage area by bermed concrete. The facility is
vented and equipped with backflow prevention devices on the water lines which feed the
facility. In recent years, a bermed concrete pad for loading sprayer trucks has been added to
the south side of the building. This facility is labeled and secured with a chain-linked fence:
(E. C. Jordan, 1989).
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5.17.1.2. Activities associated with the building include storage and mixing/formulation of
pesticides, filling tanks with pesticides, and rinsing containers. Pesticides and herbicides
stored at this facility in the past included DDT, 2,4-D, and Roundup (NUS, 1987).

5.17.1.3. Drains from the building originally discharged via an 8-inch diameter underground
pipe to the Stormwater Discharge Area (SWMU 45) located approximatelv 4,000 feet
northwest of the building (Smith, 1990). Investigation of SWMU 45 is included as a
separate task in this RFI. Currently there are no discharges from the Pesticide Handling
and Storage Area. All drains have been blocked, and wash water is contained in a catch tank
located on the north side of the building (Nichols, 1991).

5§.17.2. Site Conditions

5.17.2.1. Soils beneath the Administration Area that contains the Pesticide Handling and
Storage Area are composed of the silty and sandy gravels of the Abela Series (USSCS, 1991).
The approximate depth to the regional water table is about 300 feet, and groundwater flows
to the northwest (JMM, 1988). The depth of bedrock is approximately 1,300 feet bgs
(ERTEC, 1982). Gravely fill has been imported to cover the surface soils that surround the
facility.

5.17.3. Previous Sampling and Phase I RFI Sampling and Results

5.17.3.1. Because no previous investigations have been conducted at this SWMU, available
data are limited to those collected during the Phase I RFI sampling program. During this
program, six surface soil samples were collected from beneath discharge pipes on the fuel
storage tank, mixing sink catch-tank, and from the concrete pad loading area. In addition,
three samples were collected from other locations around the building. All samples were
analyzed for pesticides, herbicides, cyanide, and metals. Contaminants detected during the
Phase I RFI include elevated levels of all these analytes. Figure 5-17-1 presents a visual
summary of the concentrations of these contaminants. Table 5-17, at the end of Section 5.0,

is a summary in tabular form.
5.17.4. Contamination Assessment
5.17.4.1. Based on the results of the Phase I RFI sampling program, the pesticide and

herbicide handling and storage at this facility has resuited in a release of contaminants to

the nearby surface soils. Five of six soil samples contained elevated levels of metals, one
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contained an elevated level of cyanide. all six samples contained detectable concentrations of
pesticides. and five of six samples contained elevated levels of the herbicide 2.4-D.

5.17.4.2. Elevated levels of metals included a concentration of lead at 1,120 ug/ig. Ten
different pesticides were detected at concentrations ranging from less than 0.1 ug/g to 54
1g/g. The highest concentrations of five of these pesticides were detected in one sample
taken from beneath the mixing sink catch tank. In this sample, DDT was present at 9.0 ug/g.
Herbicides detected were limited to 2,4-D, which was present in concentrations generally less
than 1 ug/g. However, one sample collected from beneath a discharge pipe leading from the
concrete pad loading area contained 99 ug/g of 2,4-D. For comparision, the proposed Subpart
S action level for this compound is 800 ug/g.

5.17.4.3. Draft Subpart S action levels ranging from 0.2 to 2 ug/g were exceeded at SWMU
34 by detections of chlordane. heptachlor. DDT, and DDE. The sample containing the
highest levels of pesticides was collected from next to the mixing sink catch tank along the
north side of the building.

5.17.5. Recommendation

5.17.5.1. Based on the results of the Phase I RFI sampling, a release of contaminants from
the Pesticide Handling and Storage Area has occurred. For this reason, it is recommended
that this SWMU be included in the Phase II activities. Specific recommendations for Phase
II activities at this SWMU are presented in Section 6.0 of this report.

5.18 CONTAMINATED WASTE PROCESSING PLANT (SWMU 37)
5.18.1. Site Description and Waste Generation

5.18.1.1. The Contaminated Waste Processing Plant (CWP) is an incinerator located in the
southwestern portion of TEAD-N, southwest of the ordnance area. The CWP consists of one
large building (Building 1325), another smaller storage building, and adjacent staging and
storage areas. The furnace is fired by diesel oil from an underground storage tank located
south of the building. Since its installation in approximately 1980, the CWP has been used
primarily for flashing scrap metal and incinerating PCP-treated wooden crates, general
packaging materials (dunnage), scrap resins, and fabric contaminated with explosives
(Bishop, 1990). This furnace differs from the furnaces at the AED Deactivation Furnace
(SWMU 20) and the Deactivation Furnace Building (SWMU 21) in that it is a batch-type
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basket furnace rather than a rotary kiln. In addition. the CWP is not used for deactivating
munitions. Air pollution control equipment. installed during construction of the furnace,

consists of a cyclone. gas cooler. and baghouse. P

5.18.1.2. When the CWP is operating, all metal debris are certified as clean and sent to the
DRMO Storage Yard (SWMU 26) for salvage. Incinerator ash, cyclone dust. and baghouse
dust are drummed as hazardous waste and sent to the 90-day Storage Yard (SWMU 28)
pending analysis and disposal.

5.18.2. Site Conditions

5.18.2.1. The soils which underlie the CWP are composed of sands and silty sands (Jordan,
1989) and are believed to be of the Berent-Hiko Peak Complex. Much of the ground surface
around the CWP is paved and surface water runs off toward the northeast. The depth of
bedrock is approximately 500 feet bgs (ERTEC, 1982). The depth to groundwater is
approximately 350 feet, and the direction of flow is toward the northeast (JMM, 1988).

5.18.3. Previous Sampling and Phase I RFI Sampling and Results

5.18.3.1. Previous Investigations. Previous investigations at the CWP were limited to
analysis of cyclone/baghouse dust and/or incinerator ash. Analyses of these wastes indicated
that concentrations of lead and cadmium both exceeded the threshold for characterizing a
waste as hazardous based on toxicity (Bishop, 1990). In addition to the metals, dioxins and
furans were found in ash and dust in the air pollution control system after burning PCP-
treated wood (AEHA, 1989). Pentachlorophenol (PCP) was detected in all samples of
baghouse dust but not in the furnace ash. Although the presence of dioxins and furans has
been confirmed in the PCP-treated wood prior to incineration, it appears that the
incineration process produces dioxins and furans. While the total levels of PCPs were high in
the ash and dust, there were no detectable concentrations of PCP in the TCLP extracts
(AEHA, 1989).

5.18.3.2. Phase I RFI Sampling and Results. The Phase I RFI sampling program
consisted of collecting 12 surface soil samples from locations around the outside perimeter of
the CWP and from areas with exposed soil immediately adjacent to the building. All samples
were analyzed for metals, VOCs, SVOCs, explosives, and dioxins/furans.
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5.1833. Contaminants detected by the Phase I RFI sampling program include elevated
levels of several metals, dioxins/furans, SVOCs, xylene, TNT, and nitrate and total
phosphate. Figure 5-18-1 presents a visual summary of these contaminants. These data are
also preunt:ed in Table 5-18 at the end of Section 5.0, which is a summary of all the
analyses.

5.184. Contamination Assessment

5.18.4.1. Based on the results of the Phase I RFI sampling program, it is apparent that
various types of contaminants have been released to the surface soils from SWMU 37. One
sample contained a detectable concentration of the explosive 2,4,6-TNT, while seven samples
contained elevated levels of anions including nitrate and phosphates. Numerous SVOCs
were detected in 11 of the 12 surface soil samples ranging in concentrations from about 0.1
ug/g to 5.0 ug/g. The SVOCs detected were PAHs which are commonly found in incinerator
ash. One sample contained a detectable level of xylene and another heneicosane. Both of
these samples were collected from the southern end of the facility in the vicinity of the
underground fuel storage tank and their presence is likely to be related to fuel spills in this
area.

5.18.4.2. Elevated levels of metals were generally low (less than two times the background
thresholds established for Phase I) and detected in only five of 12 samples taken from the

facility. Elevated metals detected include cadmium, lead, selenium, and zinc.

5.18.4.3. Detectable levels of PCDDs/PCDF's were also present in nine of the 12 surface soil
samples collected. Concentrations of the dioxins and furans detected were generalily low (less
than one ppb) with several exceptions, which ranged up to 47 ppb for the OCDD isomer.
Only one sample contained a detectable concentration (0.0002 ng/g) of the most toxic 2, 3, 7,
8-TCDD isomer, which was well below the one ppb level. One dioxin isomer,
hexachlorodibenzo-p-dioxin (HXCDD), is included in the draft Subpart S action levels, with
the action level proposed for this compound in soil set at 1 x 104 (.0001) mg/kg, or 0.1 ppb.
Two soil samples from SWMU 37 showed concentrations of HXCDD greater than this level.

5.18.5. Recommendation
5.18.5.1. Based on the results of the Phase I RFI sampling, it appears that the incineration

activities at SWMU 37 have released contaminants to the environment. Contaminants of
concern at this SWMU include PCDDs/PCDFs and SVOCs. For this reason, it is
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recommended that SWMU 37 be included in the Phase II activities. Specific
recommendations for Phase II activities are included in Section 6.0.

4
5.19 INDUSTRIAL WASTEWATER TREATMENT PLANT (SWMU 38)
5.19.1. Site Description and Waste Generation

5.19.1.1. Operation of the Industrial Wastewater Treatment Plant (IWTP) began in
November 1988. This facility handles an average of about 116,000 gallons of wastewater
daily (gpd). Of this total, an average of 103,000 gpd of wastewater is recycled, and the
remaining wastewater is discharged to the Tooele publicly-owned treatment works
(Kinsinger, 1989). Treatment at the IWTP includes air strippers for VOCs, a flocculator and
clarifier for settling out metals, sand filters for filtering solids, and granular activated carbon
(GAC) to remove VOCs and SVOCs. During about a one-year period when the facility first
opened, shipping containers in which spent GAC was stored were left uncovered, and it was
blown onto nearby surface soils along the west side of the facility.

5.19.2. Site Conditions

5.19.2.1. Soils that underlie the IWTP are composed of the silty and sandy gravels of the
Abela Series (USSCS, 1991). Bedrock is estimated to be greater than 1,000 feet bgs (ERTEC,
1982). The regional water table is estimated to be about 280 feet bgs, and the direction of
groundwater flow is toward the northwest (JMM, 1988).

5.19.3. Previous Sampling and Phase I RFI Sampling and Resulits

5.19.3.1. Previous Investigations. Previous investigations at this SWMU were limited to
analyses of the spent GAC from storage containers. These analyses showed elevated levels of
VOCs, including 1,1,1-trichloroethane, methylene chloride, and 1,2-dichlorobenzene. SVOCs
detected included 2,4,6-trichlorophenol, 2-chlorophenol, 2-nitrophenol, 4-nitrophenol, and
bis(2-ethylhexyl) phthalate. In addition, leachable concentraticns of barium and cadmium
were detected according to the EP Toxicity analysis (EMO, 1989).

5.19.3.2. Phase I RFI Sampling and Results. Five samples were collected from the
IWTP. Four of these were taken from surface soils on the west side of the plant, and the
remaining sample was of spent GAC collected from a shipping container stored in the area.
The soil and GAC samples were analyzed for metals, VOCs, and SVOCs. The sample of GAC
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was also anaivzed for toxicity characteristics for metals, VOCs, and SVOCs according to the
TCLP method.
> 4

5.19.3.3. Contaminants detected in the surface soils around the west side of the IWTP
included VOCs, SVOCs, and three metals. These results are shown in Figure 5-19-1. Small
amounts of two Freon (TCF) compounds detected in soil sample 001 have not been included
in the contamination assessment, as they are probably a result of lab contamination. Figure
5-19-2 presents the results of analyses of the spent GAC stored at the site. Analysis of the
GAC by TCLP revealed detectable concentrations of barium, cadmium, and lead; one SVOC
and one VOC were a'~o present in extract from the sample. However, all concentrations are
.below the regulatory limits for a characteristic hazardous waste. Results of analyses of the
GAC for total metals, VOCs and SVOCs confirmed the presence of numerous metals and
organic compounds. Table 3-19, at the end of Section 5.0, contains a summary of the

analytes detected in the four surfice soil samples and the one sample of GAC.
5.19.4. Contamination Assessment

5.19.4.1. Based on the results of the Phase I RFI sampling program, it appears that low
levels of several metals and SVOCs have beern released to the surface soils on the west side of
SWMU 38. Metals detected include cadmium, lead, and mercury. SVOCs detected include
several phenols, dodecane, several PAHs, and numerous tentatively identified compounds.
The presence of these compounds is consistent with those present in the spent GAC, which is
the most likely source of the contamination in the nearby surface soils. None of the detected
analytes in the soil samples exceed proposed Subpart S soil action levels where they have
been established.

5.19.5. Recommendation

5.19.5.1. Based on the results of the Phase I RFI sampling, it appears that several
contaminants, mainly semi-volatile organic compounds, I ‘e been released to the surface
soils in the vicinity of the spent GAC containers. For this reason, it is recommended that this
SWMU be included in the Phase II evaluations. Specific recommendations are included in
Section 6.0.
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5.20 SOLVENT RECOVERY FACILITY (SWnU 39)

5.20.1. Site Description and Waste Generation

5.20.1.1. The solvent recovery facility (Building 600c), is located on the west side of the
TEAD-N Maintenance area. The facility was built in October 1988 and formerly received up
to 10,500 gallons of waste solvents for processing, with a certain percentage of waste solvents
rejected due to potential processing problems. Of this, approximately 7,100 gallons of
solvents were recovered while 2,100 to 2,250 gallons of waste were generated. Solvents that
are currently recycled include: 1,1,1-trichloroethane, Stoddard solvent, polyurethane thinner,
and lacquer thinner. Due to a reduced work load and waste minimization procedures, a total
of 1,573 gallons of waste solvent were processed in 1992, with 1,294 gallons recovered and
only 279 gallons of waste generated (Fisher, 1993).

5.20.1.2, The facility contains pumps, a distillation unit, a condenser, and associated
equipment for pumping waste solvents from drums and separating solvent from sludge (still
bottoms). The building has explosion protection and is bermed on the inside to contain spills.
The floor is equipped with drains that would direct spills to the IWTP.

5.20.1.3. According to TEAD-N and employees, solvents treated at this facility are first
taken to the 90-Day Storage Area (SWMU 28) for inspection to determine if they are suitable
for recycling (Nash, 1992). Drums containing recyclable solvents are transported to the
Solvent Recovery Facility for treatment. Recyclable solvents are passed through a filter
system followed by a distillation unit. The still bottoms are drummed and temporarily stored
in a fenced satellite area which is a bermed concrete pad outside the building. The stored
still bottoms are collected and disposed of by a hazardous waste contractor. There have been
no spills of reportable quantities at this facility.

5.20.2. Site Conditions
5.20.2.1. Soils beneath the solvent recovery facility are of the Abela Series consisting of silty
and sandy gravels and coarse gravels. The depth to bedrock is approximately 1,000 feet bgs

(ERTEC, 1982). The depth to groundwater is estimated to be about 300 feet bgs, and the
direction of groundwater flow is toward the northwest (JMM, 1988).
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5.20.3. Contamination Assessment and Recommendation

5.20.3.1. Because this facility is new, equipped with adequate containment features. and
there have been no spills of reportable quantities it is very unlikely that there is any
environmental contamination resulting from waste handling or storage practices at this
facility. For this reason. no sampling was conducted and, unless the waste handling

practices change, no further actions are recommended at this SWMU.

5.21 BOMB WASHOUT BUILDING (SWMU 42)

5.21.1. Site Description and Waste Generation

5.21.1.1. The Bomb Washout Building (Building 539) is located in the southeastern portion
of TEAD-N, between the Maintenance Area and the Administration Area. The historvy and
description of this facility were compiled from communications with TEAD-N personnel
(Mascarenas, 1990, and Clark, 1990). Building 539 has recently been renovated and now
serves as a vehicle wash facility. Between the early 1940s and early 1960s, projectiles from
small arms munitions (30 and 50 caliber) were burned in a retort furnace located in this
building. Molten lead was reclaimed during the process from beneath the furnace.

5.21.1.2. During the operation, waste from the incineration and lead reclamation process
consisted of smoke and ash from the furnace and spilled molten lead. When the building was
cleaned, wash water discharged via a steel-lined concrete flume which extended from the
northeast corner of the building. The flume ran east-west about 10 feet north of the building
and discharged into an open ditch. Although the building has recently been renovated. the
ditch is still present and extends approximately 600 feet west into an unlined holding pond.
which is also still present.

5.21.1.3. During operation, the furnace generated significant concentrations of visible smoke
(Mascarenas, 1990). Because no air emission control devices were installed on the smoke
stack, heavy particulates from the smoke settled out onto a "drop-out box" located on the roof
of the building. This process also released airborne contaminants to the air during the
operation of this furnace. The furnace was dismantled around 1960, and the building used
for storage until recently. The area around the building is paved. although the pavement is
broken in places and its age is unknown. There was a second furnace located approximately
225 feet north of Building 539. This furnace, not enclosed inside a building or covered. was
used to incinerate fuses and other small munitions. This furnace was reportedly about the
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same size as the one in Building 539, and operated during the same time period (early 1940s
to early 1960sXMascarenas, 1990).

5.21.2. Site Conditions

5.21.2.1. Surface soils present in the vicinity of SWMU 42 are silty sands and sandy silts of
the Medburn Series (USSCS, 1991). Bedrock is approximately 1,500 feet bgs in this area
(ERTEC, 1982). Based on water levels in the area, the depth to groundwater is expected to
be approximately 385 feet bgs, and the direction of flow is toward the northwest (Jordan,
1990). Surface water run-off from the vicinity discharges to the open areas west of
SWMU 42.

5.21.3. Previous Sampling and Phase I RFI Sampling and Results

5.21.3.1. Previous Investigations. On March 2, 1990, the TEAD environmental office
(EMO) collected six samples of soil and one of waste from Building 539 and the associated
ditch and evaporation pond area. All the samples were analyzed for total metals, total
organic halogens, VOCs and RCRA characteristics for toxicity, reactivity, corrosivity (pH),
and ignitability.

5.21.3.2. None of the samples contained detectable levels of total organic halogens nor
VOCs. Several metals including barium, cadmium, chromium, lead, mercury, nickel, and
silver were detected at concentrations that exceeded a background sample by an order of
magnitude or more. A sample of waste from the "drop-out box" contained high
concentrations of barium. cadmium, chromium, lead, mercury, nickel, and silver. Of these,
the lead was present at neariy seven percent. All samples collected from the ditch and
holding pond areas contained elevated leveis of metals exceeding those in a background soil
sample collected nearby. Four samples taken from the holding pond and ditch areas
exhibited the characteristics of a hazardous waste based on barium and lead concentrations.

5§.21.3.3. Phase I RFI Sampling and Resuits. An extensive surface and shallow soil
sampling program was conducted in the vicinity of the Bomb Washout Building. During this
program, thirteen 5-foot deep soil borings were drilled and sampled at two intervals each,
and eight surface s0il samples were collected. Soil samples collected from the 5-foot borings
were taken from the ground surface and from the total depth (5 feet). All samples were
analyzed for metals and explosives compounds.
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5.21.34. The results of the surface soil sampling are illustrated in Figure 5-21-1, which
shows that all the surface soil samples in the vicinity of SWMU 21 contained elevated levels
of one or more metals. In addition, elevated levels of cyanide were present at three locations
and detectable concentrations of two dinitrotoluene (DNT) isomers were also present. The
results of shallow soil sampies collected from the same area are illustrated in Figure 5-21-2.
These show that elevated levels of metals were also present at 5 feet bgs. While no cyanide
was detected above background levels, one sample did contain detectable concentrations of
two DNT isomers. The analytical results from this SWMU are also presented in Table 5-21,
at the end of Section 5.0.

521.4. Contamination Assessment

5.21.4.1. Surface Soils. Based on the results of the previous sampling conducted by TEAD
and the Phase I RFI sampling program, it is apparent that both metals and explosives have
been released to the soils in the vicinity of SWMU 42. As shown in Figure 5-21-1, elevated
metals ir; surface soils range up to 100,000 ug/g (10 percent) for lead and 18,000 (1.8 percent)
for barium. The highest concentration of cadmium detected was 41.3 ug/g while chromium
ranged up to 298 ug/g. Elevated concentrations of numerous other metals were also present.

5.21.4.2. The concentrations of explosives detected were limited to two isomers of
dinitrotoluene. Concentrations of 2,4-DNT ranged up to 53 ug/g while the less common
2,6-DNT ranged up to 3.48 pug/g.

5.21.4.3. Shallow Soils. Concentrations of contaminants detected in shallow soil samples
(5 feet deep), as illustrated in Figure 5-21-2, show that elevated levels of metals were present
at this depth. The metals concentrations at 5 feet are generally less than those in the surface
soils and appear to be limited to beneath the ditch and former evaporation pond and beneath
the former location of the second furnace. While no elevated concentrations for cyanide were
present at depth, one sample did contain elevated levels of the two DNT isomers at 5 feet.
These results imply that water has caused metals to infiltrate beyond the depths
investigated during the Phase I study.

5.21.44. Action levels proposed in the draft Subpart S regulations were exceeded by
detections of cadmium, barium, and 2,6-dinitrotoluene (40 pg/g, 4000 pg/g and 1.0 pug/g,
respectively) in both surface and subsurface samples. In addition, concentrations of 2,4-
dinitrotoluene exceeded the health-based criteria of 1.0 ug/g for this compound. The high
levels of lead in surface and sub-surface soils here may also pose a potential risk to human
and environmental health.




- — - =

8842013 Main Raiiroad Line )
u ?" : METALS AND CYANI DE
= o [P o\, [ ABOVE BACKGROUND
cu 270 8 sew ‘
%a e ||gg.42.011 Pond \\ o Approximate | S8-42-003
"G 028 R 123
o var L) N & Location of el
AG 0983 M temo*
N2 G 0087 & raoe $5-42-004
N 1% N 287 FE 06000 $842-001 | } an 2000
‘ G
$8-42-012 —> ~ s8+«200 | T
© sor $8-42-010 ®
o I
ca 284 8 000 [ Wastewster
cu 883 o rer  N| SS-42-008 Ditch
%8 6100 cA 3 8 18000
w126 L 1380 © s
o 8 800 cR 582 $5-42-006
N2 cu 7600
153 P8 40000 co 2
2 1080 HG 0226 cu e
N a5 :f ::
\ 1
sB42007 | | ¥ o0
84 13000 N 8% \
cO ne
CR w7
cu 300 $8-42-007
P8 23000 aa 24000
NI nr co 78
AG o082 CR 73
RS 1] cu 12000
N 080 P8 61000

EXPLOSIVES

\
ksa-&-«m @se-a2-012 \\ Approximate Location
of Former Uncovered S~
N\ $B-42-010 $8-42-009 \_\ Furnace */ ~_
\\ $5-42-008
AN
N\
N
Wastewater
Ditch
$B-42-006 e
240NT 0535 =~
& o
240ONT 0516 |yl
0 140 270 . -
— __—
Abandoned
Scale in Feet Rail Line
\_ Y,
?
A1l Note: At resutts in ugg. EXPLANATION D-N PHASE | RFI
-— Proposed SWMU area Aboveground storage TEA
‘ 3 boundary O tank BOMB WASHOUT BUILDING

e @ Soil boring location @  Underground storage (SWMU 42)
5 @ © Surtace soil sample location ko SURFACE SOIL SAMPLES
w -+ Railroad line
3 S . Dataconsidered estmated. FIGURE 5-21-1
g k Refer to Appendix C. ence )

5-89




PROJECT NO. 29420140

$8-42-013

CR
cv

$8-42-010
Cu 257
P8 130

Ralirced Line
\” METALS AND CYANIDE
\ ABOVE BACKGROUND
\
ormer Holding Pond  Approximate Location
F of Former Uncovered
\ Furnace
\\ $8-42-008 :42-003
CD 225 =
- CR 39 2
$8-42-009 | CU 385 =
P8 210 HG
AG ST7 / AG
~ -~ n
~< L

Furnace

$8-42-007

24DNT 224
26DNT 142

Approximate Location
\ of Former Uncovered

EXPLOSIVES

.
~/ \k\

H{" BUILDING 539 |7

~,

0 140 270 (swu
e —— Rty
Scale in Feet
\_ y
Y™ Note: All results in ug/g. EXPLANATION N
T TEAD-N PHASE | RFI
ey ™ Fence BOMB WASHOUT BUILDING
WBA20I@ L ecaton O Avoveground storage tank (SWMU 42)
“  ngirond e @ rcegoundsoagennk gLl al | OW SOIL SAMPLES
FIGURE 5-21-2
\S y)




5.21.5. Recommendation

5.21.5.1. Based on the preceding discussions, it appears that a release of contaminants has
occurred from SWMU 42, and it is recommended that this SWMU be included in the Phase II
activities. Specific recommendations for Phase II are included in Section 6.0.

5.22 CONTAINER STORAGE AREAS FOR P999 AND MUSTARD AGENT-FILLED
MORTAR ROUNDS (SWMU 43)

5.22.1. Site Description and Waste Generation

5.22.1.1. Eighteen storage igloos located in the ammunition storage area are included in this
SWMU. Twelve of these igloos were used between 1953 and 1977 to store eight lots of
mustard agent-filled 4.2 inch mortar rounds. The other six storage igloos were used between
1985 and 1989 to store M55 rocket parts and fuses for rocket assessment tests. Because the
M55 rockets are the type used to transport chemical warfare agents, concern regarding the
potential for environmental contamination from these rockets as well as the mortar rounds
caused the associated storage igloos to be classified as a SWMU.

5.22.1.2. Each storage igloo measures approximately 60 feet x 26 feet and is constructed
from concrete and steel with a soil and grass covering. Roads servicing the igloos and the
driveways leading up to the entrances are paved. Inside the igloos, troughs (one along each
wall) empty into floor drains. The drains discharge to the soils beneath and are not

connected to any treatment system. although no liquids have been used in the igloos.

5.22.2. Site Conditions

5.22.2.1. Soils beneath the ammunition storage igloos are composed of silty sands and sandy
silts of the Medburn Soil Series (USSCS, 1991). The depth of bedrock is estimated to be
approximately 1,500 feet bgs in this area (ERTEC, 1982). Based on groundwater elevations
available in the vicinity of the storage igloos, groundwater is approximately 350 to 450 feet
bgs and flows toward the north (JMM, 1988).

5.22.3. Contamination Assessment and Recommendation

5.22.3.1. No environmental sampling was conducted in the vicinity of the storage igloos

included in SWMU 43 because a review of available records and an interview with
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knowledgeable personnel (Serreyn, 1992) found no indications that mustard agent leaked
from any of the 4.2-inch mortar rounds while stored in the north area. In addition, because
the M55 rocket components stored in the other igloos did not contain or contact chemical
agents or warheads, there is no reason to believe that contaminants have been released to
the environment from these storage facilities. Consequently, no further action is
recommended for this SWMU.

5.23 TANK STORAGE FOR TRICHLOROETHYLENE (SWMU 44)
5.23.1. Site Description and Waste Generation

5.23.1.1. From 1971 to 1984, the southern end of Building 620 in the Maintenance Area
contained an above-ground 500-gallon trichloroethylene storage tank. The trichloroethylene
was used as a degreaser to clean small arms, ammunition, gears, and small metal parts. The
tank was emptied about once a week during its heaviest usage (in the 1970s) and drained
into the industrial sewers connected to the Industrial Wastewater Lagoon (IWL). In 1984,
usage of the tank was discontinued but it was left in the building. In April 1991, the tank
was turned over to the DRMO yard for salvage (Siniscalchi, 1991).

5.23.2. Site Conditions

5.23.2.1. Soils beneath the maintenance area are the silty gravels of the Abela Series
(USSCS, 1991). Depth to bedrock is estimated to be between 300 to 500 feet bgs and the
depth of groundwater is estimated to be about 300 feet bgs (JMM, 1988). Groundwater flow

beneath the maintenance areas is toward the northwest.
5.23.3. Contamination Assessment and Recommendation

5.23.3.1. Waste from the TCE storage tank was emptied into the IWL outfall ditches and
lagoon, which have been excavated and capped. Remediation of the contaminated
groundwater associated with the IWL is underway. Because neither the tank nor
contamination originating from the tank remains at the site, no further action is
recommended for this SWMU.
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524 STORMWATER DISCHARGE AREA (SWMU 485)
5.24.1. Site Description and Waste Generation

§5.24.1.1. The Stormwater Discharge Area is located midway between the Maintenance and
Administration Areas immediately north of a set of railroad tracks. Stormwater from the
Administration Area drains via an underground concrete piping system to a depression in a
dry wash, where it discharges to form a small pond. The presence of phreatophytes around
the pond indicates saturated soil conditions exist throughout the year.

5.24.2. Site Conditions

5.24.2.1. Surface soils in the Stormwater Discharge Area consist of the silty and sandy
gravels assigned to the Abela Series (USSCS, 1991). Depth of bedrock is unknown. aithough
based on information from nearby monitoring wells it is probably greater than 500 feet bgs.
Depth to groundwater is approximately 300 feet bgs, and it flows toward the northwest.

5.24.3. Previous Sampling and Phase I RFI Sampling and Results

5.24.3.1. Previous Investigations. Surface water and sediment samples were collected in
July 1990 by the TEAD environmental office. The surface water contained 10 pg/L of
methylene chloride, and the sediment sample contained 40 ug/kg of methylethyl ketone, 350
ug/kg of methylisobutyl ketone, and 1,175 ug/kg methylene chloride. Potential sources of
these contaminants include the carpenter shop, sign shop, motor pool, rail shop, and
Pesticide Handling and Storage Area (SWMU 34) located in the Administration Area.

5.24.3.2. Phase I RFI Sampling and Results. Thrée surface water samples and five
sediment samples were collected from the area where ponded water was present. Surface
water samples.were analyzed for VOCs, SVOCs, metals (including major cations and
cyanide), and explosives. The sediment samples were analyzed for the same constituents as
well as pesticides. In addition, to evaluate the potential for vertical contaminant migration,
a 25-foot deep soil boring was drilled and sampled as close to the ponded water as possible.
Seven samples from the boring were analyzed for VOCs, SVOCs, metals, and explosives. The
results of the sediment and soil sampling are presented in Figure 5-24-1 and results of the
surface water sampling are presented in Figure 5-24-2. A tabular summary of the analytical
results is also included at the end of Section 5.0 in Table 5-24.
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5.24.4. Contamination Assessment

§5.24.4.1. Based on the results of both the previous investigation and the Phase I RFI
sampling program, it appears that contaminants have been released to both the surface
water and sediment in the Stormwater Discharge Area. In the sediments, slightly elevated
concentrations of numerous metals were present when compared to the background
thresholds for soils. In addition, a detectable concentration of numerous pesticides. including
DDT, and degradation products of pesticides were present. Concentrations of volatile
organics and semi-volatile organics were limited to two low concentrations of toluene. No
explosives were detected in the sediment samples. Samples collected from the soil boring
indicated that the greatest concentrations of metals were present in the surface soils and
concentrations generally decreased with depth with several exceptions. These exceptions
included both sodium and thallium. which were detected at the greatest concentrations at
the total depth (25 feet) of the borehole. Reported detections of two phthalate compounds in
soil samples from the borehole are considered lab contaminants, and not included in this
contamination assessment. None of the analytes detected in the sediment exceeded the

proposed Subpart S action levels for soils.

5.24.4.2. Concentrations of contaminants in the three surface water samples were below
MCLs for the respective analytes, although cyanide, 2,4-dinitrotoluene, and several SVOCs

were detected. Concentrations of the major cationic species were unremarkable.
5.24.5. Recommendation

5.24.5.1. Based on the results of both previous and the Phase I RFI sampiing, it appears
that the stormwater discharges at this SWMU have released contaminants to the
environment. For this reason, it is recommended that this SWMU be inciuded in Phase II
activities. Specific recommendations are included in Section 6.0.

5.25 USED OIL DUMPSTERS (SWMU 46)

5.25.1. Site Description and Waste Generation

5.25.1.1. Used oil dumpsters are present at 17 locations in the Administration and
Maintenance areas of TEAD-N. These locations include buildings 507, 510, 511, 522, 600,

602, 607, 611, 619, 620, 637, and 691. Used oil from vehicle maintenance operations in these
buildings is stored in dumpsters at each of these buildings. The used oil is routinely pumped




from the dumpsters for off-site disposal by an oil recycling contractor. In addition to the used
oil dumpsters, an interview with a former TEAD-N employee (Chamberland, 1992), indicated
that a large diesel oil spill occurred in the vicinity of the southeast corner of Building 637.
This spill area is inciuded in SWMU 46, resulting in a total of 18 individual locat'ions which
were investigated.

5.25.2. Site Conditions

5.25.2.1. The soils which lie beneath the Administration and Maintenance Areas of TEAD-N
consist of the silty and sandy gravels of the Abela Series (USSCS, 1991). The depth of
bedrock beneath these areas is estimated to be between 300 to 500 feet bgs. The depth of
groundwater varies, but is approximately 300 feet bgs, and groundwater flow beneath these

areas is toward the northwest.
5.25.3. Previous Sampling and Phase I RFI Sampling and Results

5.25.3.1. Previous Investigations. Sampling and analysis of used oil indicates that
detectable concentrations of benzene and other VOCs that are F-listed hazardous wastes are
present in the used oil.

5.25.3.2. Phase I RFI Sampling and Results. Eighteen surface soil samples and eighteen
shallow soil samples (1 foot bgs) were analyzed for total recoverat .2 petroleum hydrocarbons
(TRPH) at the used oil dumpster locations. The results of these analyses for the surface soils
in the Maintenance area and Administration area are presented in Figures 5-25-1 and
5-25-2, respectively. Analytical results for the shallow soils in these areas are presented in
Figux;es 5-25-3 and 5-25-4. From a total of 17 dumpster sites found, 11 sites were sampled as
well as the reported diesel fuel spill. Six dumpster locations were not sampled due to the

absence of exposed soil in their vicinity.
5.25.4. Contamination Assessment

5.25.4.1. Based on the results of the Phase I RFI sampling program. it appears that TRPH
has been released to the surface and shallow soils at virtually all of the used oil dumpster
locations sampled. Concentrations of TRPH in the surface soil samples ranged from 32.3 to
26,600 pg/g. The resuits of samples collected from 1 foot were similar, with concentrations of
TRPH being present in all samples and ranging from 35 to 50,700 pg/g. No Subpart S action
levels have been proposed to regulate TRPH in soil.
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5.25.5. Recommendation

5.25.5.1. Based on the results of the Phase I RFI sampling, it is apparent that waste oil
handling practices at the used oil dumpsters have released petroleum hydrocarbons to the
nearby surface and shallow subsurface soils. For this reason, it is recommended that this
SWMU be included in the Phase II activities to characterize the extent of this contamination
and evaluate the potential health risks it poses to humans and the environment. Specific
recommendations for Phase II evaluations are included in Section 6.0.

528 BOILER BLOWDOWN AREAS (SWMU 47)
5.286.1. Site Description and Waste Generation

5.26.1.1. This SWMU has four locations in the Maintenance Area, and includes buildings
606, 610, 637, and 691. Each of these buildings contains a boiler that generates steam.
During boiler plant maintenance, the boiler is back-flushed during a blowdown which
produces small concentrations of blowdown water. Tannic acid, an organic compound, is
used to reduce scale buildup inside the boiler during this process and gives the blowdown
water a reddish color. These boilers and their associated blowdown systems have been in
operation since the initial construction of the buildings, most of which were built during
World War II. The boiler blowdown water was previously discharged from the boilers inside
the buildings onto the ground. All boiler effluent is now discharged to a drain system leading
to the IWTP (Ware, 1993). At Building 691, however, effluent from multiple sources
including the building boiler, paint booth area(s), and interior and exterior drains is
discharged through a culvert to a point approximately 1,000 to 1,200 feet west of the
building. From here it flows along a small open ditch westward, and most likely infiltrates
into the surface soil (Lopez, 1993).

§.268.2. Site Conditions

5.28.2.1. Soils beneath the Maintenance Area consist of siity and sandy gravels of the Abela
Series (USSCS, 1991). Depth to groundwater varies but is expected to be about 300 feet bgs.
The groundwater flow beneath the Maintenance Area is toward the northwest. Although the
depth of bedrock is unknown, it probably ranges from between 300 to 500 feet bgs.

5.268.3. Previous Sampling and Phase I RFI Sampling and Results

5.26.3.1. Because no previous sampling of this SWMU has been conducted, the analytical
resulits are limited to those collected during the Phase I RFI sampling program. Samples

5-102




collected include a sample of surface water from a boiler blowdown water sump outside
Building 610, a surface soil sample (designated a sediment sample) from adjacent to this
sump, a sample of sediment from a boiler blowdown water discharge area outside Building
600, and a sediment sample and surface water sample from a discharge area west of Building
691. Surface water and sediment samples were analyzed for VOCs, SVOCs, metals and
TRPH. The resuits of the analysis of sediment samples are presented in Figure 5-26-1, and
the results of the surface water analyses are presented in Figure 5-26-2. These analytical
results are also contained in Table 5-26 at the end of Section 5.0.

§.26.3.2. Surface water samples showed detections of VOCs and SVOCs, as well as a small
amount of cyanide in the sample collected west of Building 691. The surface water sampie
collected from the Building 610 sump contained 200 ug/L methylene chloride. The sediment
samples contained TRPH concentrations up to 3,110 ug/g, as well as several metallic

analytes.

5.26.4. Contamination Assessment

5.26.4.1. For the contamination assessment discussion of SWMU 47, a differentiation
between analytical resuits for those samples contained within a “closed" system (i.e., the
blowdown sump) and those results found in the environment should be made. The presence
of contamination in a holding sump does not necessarily mean that a release of contaminants
has occurred, whereas a discovery of contaminants outside the closed system would imply

such a release.

5.26.4.2. Closed System Assessment. Only one sample was collected from within a closed
sump. Surface water sample SW-47-001 was obtained from the blowdown sump outside
Building 610, and showed the presence of arsenic, copper, iron, lead, manganese, and zinc,
none of which are above proposed health-based action levels or promulgated drinking water
standards. Concentrations of the VOCs acetone and methylene chioride and three SVOC
phenol compounds were also detected in this water sample. Of these organic compounds,
methylene chloride in SW-47-001, detected at 200 ug/L, exceeded the proposed regulatory
action level for water of 5 ug/L..

5.26.4.3. Environmental Assessment. The remainder of the samples collected at SWMU
47 (one surface water and three soil/sediment samples) were obtained from outside any
collection sump(s), generally from nearby soils where blowdown water runoff occurred.
Elevated levels of several metals were found, though none exceeded any established health-
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based action criteria. However, the concentration of lead in sample SD-47-001 (647 ug/g)
could pose a risk to human or environmental health depending upon exposure scenarios‘
Total residual petroleum hydrocarbons (TRPH) were found in all three soil/sediment samples
collected at SWMU 47.

5.26.5. Recommendation

5.26.5.1. Based on the Phase I RFI data, there is evidence that the boiler blowdown
activities have released metals and petroleum compounds to the environment. For this
reason, it is recommended that this SWMU be included in Phase II evaluation activities,
including additional sampling. Specific recommendations are included in Section 6.0 of this
report.
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