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SECTION 1.0
INTRODUCTION

The Remedial Investigation (RI) at the Southwest Area Munitions Response Site
(MRS) was performed under the United States (US) Army Military Munitions Response
Program (MMRP). The MMRP was established in 2001 under the Defense
Environmental Restoration Program (DERP) to address closed, transferring, and
transferred (CTT) ranges; munitions and explosives of concern (MEC); and munitions
constituents (MC). Unexploded ordnance (UXO), discarded military munitions (DMM),
and MC present in high enough concentrations to pose an explosive hazard are included
under the MEC designation. A site investigated under the MMRP is termed an MRS.
Investigations are performed under the MMRP in a manner consistent with the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA),
and the National Contingency Plan (NCP).

The RI is being conducted by Parsons under contract with the Utah National
Guard (UTNG) for environmental restoration services for which the Army National
Guard (ARNG) Directorate is statutorily responsible. In addition to ARNG
Directorate/UTNG, oversight of the RI is being provided by the Sacramento District, US
Army Corps of Engineers (CESPK), and the US Army Environmental Command
(USAEC). Regulatory coordination on this project is through the Utah Department of
Environmental Quality (UDEQ) and the US Environmental Protection Agency (USEPA)
Region VIII.

1.1 INSTALLATION HISTORY

The Southwest Area MRS is associated with past military training activities at
Major Training Area (MTA)-L Camp W.G. Williams (Camp Williams). Camp Williams
is located approximately 26 miles south of Salt Lake City. The installation is bounded by
the Jordan River to the east, the cities of Herriman and Bluffdale to the north, and the
cities of Saratoga Springs and Eagle Mountain to the south (Figure 1.1).

The Camp Williams area has been used for military encampments since 1854. In
1914, under Executive Order No. 1922, President Woodrow Wilson withdrew 18,700
acres of federal public land to be used as a training area by the UTNG, and in 1926 the
area was designated as a permanent National Guard training camp. The installation was
originally known as Jordan Narrows Military Reservation, a sub-post of Fort Douglas,
and was renamed Camp W.G. Williams in 1928. From the onset, the mission of the
installation was to train National Guard troops in both small arms and field artillery. The

1-1



Final Remedial Investigation Report
Southwest Area

Camp Williams, Utah

November 2011

installation’s mission and activities have not changed significantly since it was
established.

Camp Williams currently consists of 25,488 acres in Salt Lake and Utah Counties,
and is one of the largest National Guard training sites west of the Mississippi River. The
installation is operated by UTNG and accommodates numerous administrative and
classroom facilities, along with a heliport, combat assault landing strip, artillery impact
area, numerous training ranges, and a complex of warehouses, workshops, and
maintenance facilities. Camp Williams also specializes in winter, desert, mountainous,
and amphibious training range operations.

1.2 PROJECT BACKGROUND

The Camp Williams MMRP project was initiated in 2002 to address potential
MEC and MC contamination associated with historical activities at locations both on- and
off-post. Initial evaluation under the MMRP consisted of a Preliminary Assessment
(PA). The PA concluded that seven ranges associated with Camp Williams were eligible
for investigation under the MMRP, as documented in the Final Closed, Transferring, and
Transferred Range/Site Inventory Report, MTA Camp Williams, Utah (TechLaw, 2003).
The subsequent Historical Records Review (HRR) of Camp Williams was completed in
2007 and documented in the Final Historical Records Review, MTA Camp Williams,
Utah (URS, 2007). The HRR presented historical documentation regarding the seven
MRSs identified during the PA, and recommended five for additional investigation.
These five MRSs were investigated further during a Site Inspection (SI) performed in
2007 to determine whether an RI, an intermediate response, or a no further action (NFA)
response was warranted. As documented in the Final Site Inspection Report, Camp
Williams, Utah, Military Munitions Response Program (URS, 2008), four MRSs were
recommended for RI based on the results of the SI (Figure 1.1):

1. Southeast Simulated Attack Area (WILLI-003-R-01)

2. Wood Hollow Training Area (WILLI-002-R-01)

3. Atrtillery Impact Area Buffer Zone (WILLI-004-R-01)

4. Rose Canyon Training Area (WILLI-007-R-01)

Two additional MRSs were identified after the original SI was performed. As
documented in the Preliminary Assessment, Southwest and Southeast Areas, Camp
Williams, Utah (NGB, 2008), the PA for the two additional MRSs concluded these
parcels were eligible for investigation under the MMRP, and recommended an Sl for

further evaluation. As documented in the Final Site Inspection Report for the Southwest
Area and Southeast Area Munitions Response Sites (Parsons, 2011), these two additional
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MRSs were recommended for RI based on the results of the supplemental Sl performed
in 2010 (Figure 1.1):

5. Southwest Area (WILLI-008-R-01)
6. Southeast Area (WILLI-009-R-01)

1.3 SCOPE AND OBJECTIVES

This Rl was conducted in accordance with the Final Rl Work Plan (Parsons,
2010a) and the Final Rl Work Plan Addendum for the Southeast Area and Southwest
Area MRSs (Parsons, 2010b). The objectives and goals for the project were presented to
and accepted by the Technical Project Planning (TPP) Team during the TPP process, as
summarized in the TPP Memoranda (Appendix | of Parsons, 2010a and Parsons, 2011).
The TPP Team for this RI included representatives from UTNG, ARNG Directorate,
CESPK, USAEC, US Environmental Protection Agency (USEPA) Region VIII, US
Geological Survey (USGS), UDEQ, Bureau of Land Management (BLM), Salt Lake
County Parks and Recreation Department, Kennecott/Rio Tinto Mining Company,
Construction Materials Company (CMC)/Tru-Crushing, and Parsons.

The overall objective of the RI is to safely and adequately identify and
characterize any MEC or MC contamination present at the Camp Williams MRSs and to
assess any potential risks to human health or the environment that might result from that
contamination so that effective remedial alternatives can be developed, evaluated, and
prioritized. Characterization of the Southwest Area MRS was accomplished via the
following five objectives:

Characterization of the MRS for the potential to contain MEC/munitions debris
(MD) and MC contamination;

1. Delineation of the nature and extent of any MEC/MD and MC contamination,
if present;

2. Evaluation of the potential hazards to human health posed by any MEC
contamination;

3. Evaluation of the potential risks to human health and the environment posed
by any MC contamination; and

4. Completion of field characterization activities by October 1, 2010, to avoid
impacting the landowner’s planting schedule.
1.3.1 Data Needs

An RI was recommended to further characterize the Southwest Area MRS;
therefore, additional data were needed to determine the nature and extent of potential
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MEC and MC and to evaluate any potential hazards or risks. Data quality objectives
(DQOs) were developed based on these data needs.

1.3.2 Data Quality Objectives

The DQOs for the Camp Williams RI were used to develop the site-specific
investigation approach for each MRS and were presented in the Final Rl Work Plan and
the Final Rl Work Plan Addendum for the Southeast Area and Southwest Area MRSs.
Additionally, a project-specific Uniform Federal Policy Quality Assurance Project Plan
(UFP-QAPP) was developed as part of the RI Work Plan (Appendix C of Parsons,
2010a). The UFP-QAPP listed the quality control (QC) procedures and metrics to be
used during RI field data collection.

The project DQOs for the MEC, MC, and Munitions Response Site Prioritization
Protocol (MRSPP) elements of the RI are presented in Tables 1.1 through 1.3. Since the
DQOs for this Rl were established for the overall investigation rather than for each
individual MRS, the DQO tables include comprehensive references to contaminants,
sample media, sampling requirements, and/or analytes that may not apply to all MRSs
investigated under the Camp Williams MMRP.

1.4 REPORT ORGANIZATION

The RI Report for the Southwest Area MRS is organized as follows:

Section 1 Introduction — This section presents the installation history, project
background, scope and objectives, and report organization.

Section 2 Site Background — This section summarizes background information
for the subject MRS, including the environmental setting, historic
activities conducted, and previous investigation results.

Section 3 Characterization Activities — This section describes the activities
performed to characterize MEC and MC.

Section 4 Characterization Results — This section presents the results of the
activities performed to characterize MEC and MC.

Section 5 Conceptual Site Model — This section describes the conceptual site
model (CSM) developed for the MRS based on the results of the RI.

Section 6 Risk Assessment Summary — This section summarizes the results of
the human health and ecological risk assessment (ERA).

Section 7 Conclusions and Recommendations — This section provides a
summary of the nature and extent of any MEC and MC and any
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associated risk, and a determination of additional actions required in
the closure process.

References — This section includes a list of references used in the
preparation of this report.
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SECTION 2.0
SITE BACKGROUND

The Southwest Area MRS is a 40-acre parcel of undeveloped land located in Utah
County adjacent to the southwestern boundary of Camp Williams (Figure 2.1). The MRS
is privately owned, and approximately 95-percent of it is comprised of tilled, open
farmland used for growing seasonal wheat. The farmed portion of the MRS is crossed by
a southeast-northwest trending erosion terrace. Along the western boundary of the MRS,
thereis avery thin strip of unfarmed land. Along the eastern margin of the MRS, thereis
a thin area of unfarmed sagebrush and greasewood that extends to the Camp Williams
property boundary. A fence constructed of wire-mesh and barb-wire separates the
Southwest Area MRS from the adjacent Camp Williams property. Access to the MRSis
otherwise unrestricted. The southeast corner of the MRS is part of a small juniper
woodland area. The woodland is used as part of a private hunting and shooting range that
extends into the private lands located south and east of the MRS. Hunting activities on
the property include shooting clay pigeons, hunting released pheasants, and training dogs.

2.1 ENVIRONMENTAL SETTING

Detailed information regarding the environmental setting of the Southwest Area
MRS is presented below. The environmental setting of Camp Williams is described in
the Final RI Work Plan and is summarized below as it relates to the subject MRS.

211 Topography

Camp Williams occupies a mgjor portion of the western Traverse Mountains and
a small portion of the eastern Oquirrh Mountains. The Traverse Mountains are an east-
west trending range of low hills that separate Salt Lake Valley and Utah Valley. The
Traverse Mountains are separated into east and west branches by the Jordan River at the
Jordan Narrows near the eastern boundary of Camp Williams. Camp Williams and the
western Traverse Mountains are bounded by the Oquirrh Mountains to the west, the
Jordan River to the east, Cedar Valley to the south, and the Salt Lake Valley to the north.
USGS topographic maps show that the elevations at Camp Williams range from
approximately 4,500 feet (ft) on the Jordan River to 7,250 ft on Sheps Ridge in the
Oquirrh Mountains (USGS, 1999 and 1997).

The Southwest Area MRS is located in lower elevation terrain on the southern
flanks of the Traverse Mountains, south of Camp Williams. The MRS sits at an elevation
of approximately 5,360 ft (USGS, 1997) and is composed of flat terrain that slopes very
gently toward the south.
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2.1.2 Climate

Camp Williams is characterized by a high desert climate with hot, dry, summers
and cold, moist winters. Spring and fall are temperate and moist. The warmest month of
the year is July with an average maximum temperature of 84.9 degrees Fahrenheit (°F);
while the coldest month of the year is December with an average minimum temperature
of 17.4 °F. Average precipitation ranges from 0.74 inches in July to 3.02 inches in April
(WRCC, 2011), and increases with elevation. This climate favors cool season plant
species that grow dominantly in the spring when moisture is available (UTNG, 2010).

2.1.3 Geology

The geology of the Traverse Mountains was recently mapped at 1:24,000 scale
and published by the Utah Geological Survey (UGS) in a series of three adjacent 7.5
minute geologic quadrangles. The geology of the western Traverse Mountains, where
Camp Williams is located, is described in the Jordan Narrows and Tickville Spring
quadrangles (Biek, 2005 and Biek et al., 2005, respectively).

As mapped in the Tickville Spring quadrangle, the majority of the Southwest
Area MRS is underlain by Holocene to Upper Pleistocene aluvial-fan deposits. The
eastern margin of the MRS contains outcroppings of Oligocene volcanic rock, consisting
of dacitic to andesitic crystal lithic tuff with a diverse assemblage of pebble to boulder-
size volcanic clasts.

214 Hydrology

Camp Williams straddles a portion of the watershed divide between Salt Lake
Valley to the north and Utah Valley to the south. This same divide marks the
approximate boundary between Salt Lake and Utah Counties in the western Traverse
Mountains. North of the watershed divide, canyons and gullies trend dominantly north to
northeast, while on the Utah Valley side (south), these features trend largely south to
southeast. Many of the ravines and basins in the region contain ephemeral springs,
creeks, and artesian springs. No surface water is present in the Southwest Area MRS.

2.1.5 Hydrogeology

Groundwater in the vicinity of the Southwest Area MRS occurs in unconsolidated
aluvial basin-fill sediments. These deposits, up to 2,000 ft thick, form the principal
aquifer of northern Cedar Valley in Utah County, and overlie deeper fractured bedrock
aquifers composed of Paleozoic carbonates and quartzite. Groundwater near the valley
margins, south of the Traverse Mountains, is generally deep and unconfined, with flow to
the south-southwest (Hurlow, 2004).
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There are no wells located within the Southwest Area MRS from which depth to
groundwater can be measured. However, the estimated depth to groundwater at the
Southwest Area MRS is 400 to 450 ft below ground surface (bgs) based on groundwater
€levations obtained from nearby wells and recorded by the Utah Division of Water Rights
(UDWIR, 2009).

2.1.6 Current and Projected Land Use

Until recently, the land surrounding Camp Williams was used primarily for
farming, ranching, and locally for mining of industrial materials (e.g., rock, gravel, clay).
More recently, urban development in the form of new residential housing areas and
related infrastructure has been built over portions of the older farm and ranch lands, and
this type of development is expected to continue into the foreseeable future. Salt Lake
and Utah Valleys are both experiencing rapid growth, and continued growth of these
regionsis expected. Asaresult, much of the land surrounding Camp Williams has either
already been developed or isin various phases of planning for future development.

The undeveloped land that comprises the Southwest Area MRS is privately
owned. Approximately 95-percent of the MRS is currently tilled, open farmland used for
growing seasonal wheat. The juniper woodland in the southeast corner of the MRS is
part of a private hunting and shooting range. Activities performed on the range include
hunting released pheasants. According to the landowner, approximately 90-percent of
the released birds are harvested during the hunt, and those not harvested fal prey to
predators or fly off site within days

of being released. No structures or
utilities are present on the MRS;
however, there is equipment and
debris associated with a civilian
skeet shooting range (Inset 1)
located in the southeast corner.
The Southwest Area MRS property
owners do not have plans for future
development or other change.
Therefore, future land use is
anticipated to be the same as
current land use, which consists of
farming over the majority of the
MRS with private hunting and

] range in the juniper woodland located in the southeast
skeet shooting at the southeast | corner of the Southwest AreaMRS.

corner in the juniper woodland.
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2.1.7 Natural Resources

Wildlife at the Southwest Area MRS includes numerous small mammals, birds,
predators, and reptiles, while natural vegetation consists of sage brush and juniper along
the eastern margin of the MRS with appreciable amounts of seasonal wheat commercially
grown by the property owners over the remainder of the parcel. According to the Utah
Division of Wildlife Resources (UDWR), there are no recent records of sensitive,
endangered, or threatened wildlife species within the Southwest MRS, and no rare or
endangered plant species are found in the vicinity (Utah Department of Natural
Resources [UDNR], 2010a). However, historical records show that the kit fox and
greater sage-grouse, both Utah wildlife species of concern, have been observed near the
MRS, although they are not present now.

Based on the results of paleontological file search performed during the RI, there
are no paeontological localities recorded at the Southwest Area MRS; however,
Quaternary and Tertiary alluvial and volcanic deposits exposed in the area may have a
potential for yielding significant fossil localities (UDNR, 2010b).

2.1.8 Cultural Resources

The Camp Williams Integrated Cultural Resources Management Plan (UTNG,
2009) reports that 137 archaeological sites have been identified within the installation
boundary at locations where archaeological resources or specimens were discovered.
Forty-six of these sites are considered eligible for listing on the National Register of
Historic Places (NRHP). Approximately half of the Southwest Area MRS was previously
inventoried for cultural resources by Metcalf Zier Archaeologists in 1983, and no
archaeological sites were located within the MRS. More recently, archaeological
inventories on adjacent areas inside the Camp Williams boundary were conducted by
Brigham Young University (1988) and Southwest Archaeological Consultants (2007)
resulting in the recordation of 12 archaeological sites within one-half mile of the
Southwest Area MRS, one of which is considered eligible for listing on the NRHP. None
of these 12 sites are located within the Southwest MRS. Given that the Metcalf Zier
inventory was conducted over 25 years ago, the UTNG conducted an intensive cultural
resource inventory of 100-percent of the Southwest Area MRS acreage during September
2010. No archaeological sites were encountered during the inventory.

2.2 HISTORICAL ACTIVITIES

Several resources were used to gather available historical information for Camp
Williams and the Southwest Area MRS including:
* Historical aerial photographs,

¢ Adjutant General’s Biennial Reports (1914 to 1990);
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* Photographs and historica documents reviewed at the Fort Douglas Military
Museum in Salt Lake City;

* Persona interviews with current and former members of UTNG and Explosive
Ordnance Disposal (EOD) Personnel; and

* The book: Legacy-History of the Utah National Guard, by Richard C. Roberts
(Roberts, 2003).

The land that comprises the Southwest Area MRS was included in the original
1914 property withdrawal under Executive Order 1922. There are no known records,
oral histories, or written documentation of formal or intentional military training in the
Southwest Area MRS, and therefore, it is uncertain whether this parcel was ever planned
for military use.

The landowners of the Southwest Area MRS were interviewed in 2009 during the
Sl (Parsons, 2011). They stated that their family has farmed the parcel that comprises the
Southwest Area MRS and the surrounding area since before World War |1, and their
ancestors farmed the same land prior to that. The arrangements or agreements under
which the property owners were able to continue farming this land after it had been
withdrawn for use by the UTNG are unknown. The property owners stated that they had
no knowledge of the military ever using the Southwest Area MRS property and that no
military munitions had ever been found on the property.

The parcel that comprises the Southwest Area MRS was included in the 2,305-
acre Camp W.G. Williams Land Exchange Act (CWLEA) of 1989, the most recent and
largest Camp Williams land transaction conducted to date. The CWLEA alowed the
federal government to acquire, via donation or exchange, specified privately owned
parcels of land that were located inside the boundary of Camp Williams and along the
northern installation boundary. In exchange for these private lands, landowners were
offered ownership of specified UTNG or public domain land parcels located outside the
then-current Camp Williams boundary. The parcel comprising the Southwest Area MRS
was exchanged in this manner, giving formal ownership of the parcel to the current
landowners, although they and their ancestors had continuously farmed the parcel for
many decades prior. Also during the CWLEA, parcels of land outside the boundary of
Camp Williams that were previously withdrawn under Executive Order 1922 were
relinquished back to the public domain to be administered by the BLM. The CWLEA
was signed into law as Public Law 101-628 28 in November 1990, and land transfers
were completed in 1991.
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2.3 PREVIOUS INVESTIGATIONS

Previous investigations conducted at the Southwest Area MRS include Operation
Clean Sweep '91, aPA, and an Sl, as discussed below.

2.3.1 Operation Clean Sweep ‘91

The CWLEA required the Secretary of the Army to ensure that federal lands
being relinquished or offered for exchange be free of hazardous materials and substances.
To address this requirement, the UTNG conducted Operation Clean Sweep '91, a major
surface clearance effort carried out in July and August of 1991 to ensure that all federal
lands scheduled to be transferred were surface cleared of residual military ordnance. This
effort was limited to visual observations of the ground surface, and hand-held metal
detectors or other sensing equipment were not used.

Operation Clean Sweep '91 was summarized in an After Action Report (AAR)
dated August 27, 1991 (UTNG, 1991). Operation Clean Sweep '91 was performed in
three phases, with each phase covering a unique set of land parcels. Based on a map
contained in the AAR, the Wood Hollow Training Area MRS north of Camp Williams
and two small parcels of land near the southern boundary of Camp Williams, later
designated as the Southwest Area and Southeast Area MRSs (Figure 1.1), were eval uated
during Phase 111 of Operation Clean Sweep '91. The AAR indicated that Phase |11 of the
operation was the only phase where “significant ordnance” (i.e., MEC) was found;
however, the location of these MEC was not recorded in the AAR.

The existence of the AAR was not known during the original Sl performed under
the MMRP a Camp Williams (URS, 2008) because the report had gone missing
sometime after 1991. The AAR was rediscovered in 2007 and represents the only known
written documentation of Operation Clean Sweep *91. It was at this time that the parcels
comprising the Southwest Area and Southeast Area MRSs were first identified as having
been cleared during Phase |11 of the clearance operation. Due to the ambiguity in the
AAR concerning the exact locations where munitions were found during Phase 11, the
parcels comprising the Southwest and Southeast Area MRSs were added to the Camp
Williams MMRP for further investigation (NGB, 2008). The Wood Hollow Training
Area MRS was one of the original MRSs included in the Camp Williams MMRP, and is
part of the RI currently underway that aso includes the Southwest and Southeast Area
MRSs.

2.3.2 Preliminary Assessment

A PA of the Southwest Area MRS was conducted after the AAR was
rediscovered in 2007. The PA concluded the MRS was eligible for investigation under
the MMRP, and recommended an Sl to further evaluate the parcel.
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2.3.3 Site Inspection

A supplemental SI was conducted at the Southwest Area MRS during 2010.
During the Sl, field crews performed an instrument-aided Qualitative Reconnaissance
(QR) survey that was limited to the unfarmed portions of the MRS and the adjacent
Camp Williams property (Figure 2.2). During the Right-of-Entry (ROE) process, the
landowner denied access to the tilled farmland due to crops being present; therefore,
instrument-aided QR survey was not conducted on approximately 95-percent of the
Southwest Area MRS.

No MEC was discovered during the Sl at the Southwest Area MRS; however, MD
and range-related debris (RRD) were found (Figure 2.2). A single heavy-case artillery
fragment and an old rusted rifle grenade container and lid were identified in the northern
portion of the MRS during the QR survey. Expended 5.56 millimeter (mm) blanks and
one M49 surface trip flare bracket assembly were found in the juniper woodland in the
southeast corner of the MRS. An expended 5.56mm blank was also found on private
land immediately south of the southern MRS boundary during an extended search of the
area. The QR survey performed at the Southwest Area MRS during the Sl included
investigation of the adjacent land just inside the Camp Williams boundary, and similar
MD and RRD were discovered. According to the SI Report, these findings suggest that
light infantry training was conducted in this portion of the installation. Based on the S
results, further investigation under an Rl was recommended for potential MEC at the
Southwest Area MRS and the private land immediately southeast of the MRS.

Three surface soil samples were collected during the SI.  Analyses of soils
followed the same analytical suite used during the previous Sl at Camp Williams (URS,
2008), and included metals and explosives. Due to the finding of an M49 surface trip
flare bracket assembly, perchlorate was also added to the analytical suite. Explosives and
perchlorate were not detected, and with the exception of cadmium, all metal detections
were comparable to background concentrations established for the SI (Attachment D of
Appendix B of Parsons, 2009). Cadmium was detected below the USEPA (2010b)
residential soil Regiona Screening Level (RSL) of 70 milligrams per kilogram (mg/kg),
but above the corresponding SI background concentration of 3.89 mg/kg and Ecological
Screening Level (ESL) of 0.36 mg/kg (USEPA, 2010a) in sample CW6SSC1 and the
associated duplicate, where respective concentrations of 14 and 28 mg/kg were reported.
Sample CW6SSC1 was collected at the location of the M49 surface trip flare bracket
assembly (Figure 2.2). Further investigation of the elevated cadmium detections at the
CWG6SSC1 location was requested by UDEQ. Additional soil sampling for MC was not
recommended unless MEC was discovered.

Cadmium is not listed as a component of the M49 surface trip flare or the
associated fuze, based on information obtained from the Munitions Items Disposition
Action System (MIDAS) Database (Table 2.1). Although no definitive cadmium source
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was identified during the S, subsequent investigation found that US Army specifications
for the manufacturing of the M49A1 surface trip flare include a requirement for
electrodeposited cadmium plating on the flare as a corrosion control measure (US Army
Specification MIL-F-20420). It is possible that the elevated cadmium detected in soil at
the location of the M49 surface trip flare bracket resulted from the decomposition of
similar cadmium plating on that expended item.

TABLE 2.1
POTENTIAL MUNITIONS CONSTITUENTS OF M49 SURFACE TRIP FLARE
SOUTHWEST AREA MUNITIONS RESPONSE SITE

CAMP WILLIAMS, UTAH

General Case Potential
Munitions Model . .
Composition Constituents
Type - -
. Aluminum, Barium
[1lumination : .
FLARE, Mixture Nitrate, Magnesium,
SURFACE, M49 Aluminum I nition’ Potassium Nitrate,
TRIP a Sodium Oxalate,
Mixture
Sulfur
Aluminum, Barium
Primer Nlt_rate, Copper, Lead
_ Mixture Thlocy_anate,
FUZE, TRIP? | M12 Zinc Alloy L Potassium Chlor ate,
Ignition : ;
Mixture Potassium Nitrate,
TNT (Trinitrotoluene),
Zinc

¥ Fuze, Trip = Fuze associated with M49 Surface Trip Flare.

Bolded Items = Primary Constituents.

Source: Munitions information was supplied by the 1990 INPR, 2010 APA and 2004 INPR Supplement, Munitions
Items Disposition Action System (MIDAS) database.
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SECTION 3.0
CHARACTERIZATION ACTIVITIES

This section provides detaills of the approach, methods, and operational
procedures used for the MEC and M C characterization tasks performed at the Southwest
AreaMRS. Characterization results are presented in Section 4.

Prior to initiating RI field work, ROE agreements were obtained from property
owners for each parcel of land included in the investigation. For the Southwest Area
MRS, an ROE agreement was successfully obtained from the property owner of all three
parcels included in the RI with the stipulation that field activities be completed before
October 1, 2010, when field preparation would begin for the growing season of winter
wheat. This stipulation limited the amount of time available within the calendar year to
complete the field characterization activities at the Southwest Area MRS.

3.1 MUNITIONS AND EXPLOSIVES OF CONCERN

Munitions and explosives of concern characterization tasks performed at the
Southwest Area MRS during the RI consisted of interviews followed by an analog
instrument survey and intrusive investigation and an instrument-aided QR survey. Brush
cutting was not necessary at the MRS since existing vegetation did not impede the
surveying activities.

3.1.1 Remedial Investigation Interviews

Two interviews regarding the Southwest Area MRS were conducted during the
RI. In September 2010, Parsons personnel interviewed a sergeant at Camp Williams
Range Control (name was not recorded) and the landowner of the Southwest Area MRS.
These interviews provided new information that was not included in the SI Report. The
associated interview records are shown in Appendix G.

The Sl Report stated that the heavy-case artillery fragment found at the Southwest
Area MRS during the SI may have been the result of kick-out from demolition operations
a the nearby Demolition Range (“Demo Range’) located on Camp Williams,
approximately 1,000 ft east of the eastern edge of the Southwest Area MRS (Figure 2.1).
However, based on information obtained during the interview with a sergeant at Camp
Williams Range Control, the Demo Range has never been used for destruction of
explosive ordnance, and therefore, could not have been the source of the artillery
fragment (Parsons, 2010b). Additionally, the Camp Williams Range Control sergeant
stated that the area along the south-southwestern border of Camp Williams has been used
for light infantry training activities.
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The landowner of the Southwest Area MRS stated in the interview conducted
during the RI that he recalled a one-time incident where several 155mm high-explosive
(HE) artillery projectiles landed and detonated on-post, in the area where the Modified
Record Fire (MRF) Range is now located. The landowner stated that this event occurred
sometime during the 1970s on plowed farmland, which at the time, extended north into
the area where the MRF Range now exists. The landowner explained that the detonation
event occurred in the area of the MRF Range prior to its construction, when his family
still farmed that portion of the Camp Williams installation.

The landowner also stated that UTNG responders came out to the plowed field
where the detonations occurred and told the landowner that the errant 155mm projectiles
had been fired from the 200 series firing point on Camp Williams during an artillery live-
fire exercise. Additiona documentation of this detonation event has not been found;
however, historical aerial imagery confirms that the area where the MRF Range now
resides was plowed farmland during the 1970s (Figure 3.1). According to UTNG
budgetary planning records, the MRF Range was not planned for construction until
sometime after 1990 (Roberts, 2003).

3.1.2 Analog Instrument Survey and Intrusive Investigation

An anaog instrument survey and intrusive investigation was conducted on the
plowed field area that covers approximately 95-percent of the MRS, and to a limited
extent, the farmed areas outside the MRS (Figure 3.2). The purpose of the analog
instrument survey and intrusive investigation was to qualitatively search the ground
surface and examine anomalies detected below the ground surface for evidence of MEC,
MD, or other signs of past military use. In addition to identifying potential MEC, the
investigation was also intended to validate the CSM presented in the Final RI Work Plan
Addendum. An analog instrument survey and intrusive investigation was used at the
Southwest Area MRS because plowing and reworking of soilsin the field over time may
have covered up signs of past military use that were originally present on the ground
surface. Additionally, compared to digital geophysica mapping methods, this technique
allowed for relatively quick implementation, which was necessary to complete field
activities prior to the October 1, 2010 deadline imposed by the landowner.

The RI field team completed a total of 6,542 meters of analog instrument survey
and intrusive investigation at the Southwest Area MRS and surrounding area. Of this, a
total of 4,712 meters was conducted in the MRS and 1,830 meters was conducted west of
the MRS boundary. The investigation was performed along one meandering path (track
SWAOQO02; Figure 3.2). This path was designed to provide a representative sampling of
the MRS and the plowed field as a whole. The meandering path was also designed to
search the areas believed to have the highest potential for encountering any residual
MEC, MD, and RRD. All anomalies detected with handheld metal detectors during the
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survey were intrusively investigated in real-time (i.e., as they were detected). Based on
the CSM presented in the Final RI Work Plan Addendum, the northern portion of the
MRS was subjected to artillery fragmentation from 155mm HE projectiles that detonated
northwest of the MRS in the 1970s, near the area where the MRF Range is now located.
Therefore, the meandering path in the northern half of the MRS was tightly spaced to
maximize the probability of encountering MD (i.e., fragments). A wider spaced path was
used in the southern half of the MRS where delineation of the horizontal extent of MD
was needed. The total acreage surveyed in the Southwest Area MRS via analog
instrument survey was 3.49 acres, which is 8.7-percent of the MRS (assuming the length
to area conversion is based on three field personnel each with 1 meter sweep width
surveying adjacent to one another for a total of 3 meters sweep width). Photographs
showing field operations during the analog instrument survey and intrusive investigation
at this MRS are shown in Appendix C (Photographs C-50 and C-51).

3.1.2.1 Equipment

Prior to conducting the analog instrument survey and intrusive investigation, the
Schonstedt® GA-52Cx metal detector was brought to the MRS and tested for magnetic
interference with the volcanic rocks present at the site. Interference was observed and the
use of the Schonstedt® metal detector at the Southwest Area MRS was deemed
inappropriate. Therefore, the analog instrument survey and intrusive investigation was
performed using only White's XLT® E-series metal detectors. The White's XLT® metal
detector is a hand-held unit that employs very low frequency (VLF) electromagnetic
induction (EMI) technology using two coils. Because it is an EMI instrument, the
White's XLT® is considered an “al-metal” metal detector, capable of detecting both
ferrous and non-ferrous metallic objects. The instrument utilizes both a digital visual
display and an audible tone to indicate the detection of metal.

Positional data for the analog instrument survey and intrusive investigation
performed at the Southwest Area MRS were recorded using two different models of
hand-held global positioning system (GPS) units. A Garmin Oregon 550® was used for
navigating in the field and for recording the actual GPS path taken by the field crew
during the investigation. This unit is aso equipped with a digital camera that was used
for taking geo-referenced photographs in the field. A Trimble Geo XH ® handheld GPS
was used for recording the positions of munitions-related items found during the survey.
This unit comes equipped with afield computer and high-precision GPS receiver capable
of sub-foot (30cm) positional accuracy. The field computer feature was used to record
informational data (e.g., notes, descriptions). During field operations, this information
was input into a data dictionary that had been specifically designed for the investigation.
These field data, along with GPS coordinates and tracks, were downloaded daily into the
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project database. Positional data were recorded using the World Geodetic System (WGS)
1984 Universal Transverse Mercator (UTM) Zone 12N project coordinate system.

3.1.2.2 Intrusive Investigation

Using hand tools, the team members investigated subsurface anomalies as they
were detected during the course of the survey. The field crew recorded the coordinates
and additional information for munitions-related items found during the intrusive
investigation using the Trimble Geo XH® GPS/Field Computer. Information recorded
for each item included item identification number, time, date, munition type (if known),
condition of the item, and digital photograph file names. This information was also
recorded in the Field Logbook (Appendix B) as a backup measure in the event of a GPS
unit malfunction or faillure. Military items (i.e., items present as a result of military
activities) were inspected and removed from the MRS once they were documented. Non-
military items (i.e., items not related to military activities) were classified as civilian
debris and documented with a geo-referenced photograph taken using the Garmin Oregon
550® GPS. The geo-referenced photograph provided a visual depiction as well as GPS
coordinates for each civilian debris item found. Civilian debris was placed back on the
ground surface after the geo-referenced photograph was taken; no civilian debris was
removed from the MRS.

3.1.2.3 Team Personnel and Operation

The analog instrument survey and intrusive investigation team was comprised of
three UXO-qualified personnel, consisting of a UXO Technician Level 111 Team Leader,
and two team members consisting of a UXO Technician Level 1l and Level |I. Each
member of the three-person dig : oY 2 -
team was equipped with a
White's XLT® metal detector,
a GPS unit, and a hand tool for
digging detected anomalies.
Each team member
independently surveyed a path ‘Q AR, "i v}?
that was approximately parallel | = 22
to an adjacent team member's | Fadaie e b e i e e D
path, with the route of theteam | = = = =
being guided by the center team
member (Inset 2). As the field Inset 2 — The field crew conducting the analog instrument

crew progressed aong the | gyvey and intrusive investigation in the farmed portion of the
meandering path, each team Southwest Area MRS. View is looking west from the eastern

member surveyed a 1-meter edge of the MRS,

| - _e = : - g ]
. et e e L Gl e e o S B i e
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wide swath, and all anomalies detected with the White's XLT® metal detector were
intrusively investigated in real-time. To eliminate mutual interference from the White's
XLT® metal detectors, the field crew generally walked in a side-by-side manner
separated from one another by distances ranging from approximately 20 to 50 ft. The
team member positioned in the center navigated the team aong a pre-determined track
loaded into the Garmin Oregon 550® GPS and was responsible for recording the team’s
GPS track. The Team Leader was responsible for keeping the team members adjacent to
one another, maintaining proper spacing between team members, and ensuring that team
members performed proper sweeps with the White's XLT® metal detectors. As items
were found, the team stopped and gathered at the location to conduct proper field
inspection of munitions-related items and assist in recording pertinent field data and
photographing the item found. Field documentation and photographs from the analog
instrument survey and intrusive investigation performed at the Southwest Area MRS
during the RI are presented in Appendices B and C, respectively.

3.1.3 Instrument-Aided Qualitative Reconnaissance

An instrument-aided QR survey was performed on the private land in the juniper
woodland area southeast of the MRS boundary. At the conclusion of the Sl, this area
represented a potential data gap due to the finding of an expended 5.56mm blank at the
southern edge of the MRS during the Sl (Figure 2.2). The purpose of the instrument-
aided QR survey was to search for evidence of MEC, MD, or other signs of past military
use in this previously uninvestigated area.

The RI field team completed a total of 3,015 meters of instrument-aided QR
survey in the juniper woodland area during the RI. The instrument-aided QR survey was
conducted along one meandering path in the area southeast of the MRS boundary (track
SWAOQ01L; Figure 3.2). The meandering path was designed to provide a representative
sampling of the juniper woodland area immediately southeast of the MRS. The total
acreage surveyed in the woodland area southeast of the MRS boundary via QR was 2.24
acres (assuming the length to area conversion is based on three field personnel each with
1 meter sweep width surveying adjacent to one another for a total of 3 meters sweep
width). A photograph of the instrument-aided QR survey being performed during the RI
is shown in Appendix C (Photograph C-52).

3.1.3.1 Equipment

Hand-held metal detectors were used during instrument-aided QR surveys to
assist field crews in searching for metallic debris where visual observation of the surface
was blocked or impeded by vegetative cover, organic litter, or other obstructions. The
instrument-aided QR survey was performed using the White's XLT® E-series metal
detectors.
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Positional data for instrument-aided QR surveys were recorded using the same
two models of GPS units used for the analog instrument survey and intrusive
investigation. A Garmin Oregon 550® was used for navigating in the field and for
recording the actual GPS path taken by the QR survey crew during the investigation, and
a Trimble Geo XH® handheld GPS/Field Computer was used for recording the
observation waypoints collected during the survey.

3.1.3.2 Observation Waypoints

Preplanned observation waypoints were used to help document the QR survey and
ensure that periodic observations were recorded during the survey even if no items or
features of interest were observed. At each observation waypoint the field team recorded
observations made over the preceding 500-1,000 foot interval and a photograph was
taken looking back down the last interval surveyed (Appendix C). Observation
waypoints were collected during the QR survey using the Trimble Geo XH® GPS.
Information recorded for observation waypoints included time, date, waypoint name,
digital photograph file names, and a brief comment describing the terrain and any other
pertinent observations made since the last waypoint. This information was aso recorded
in the Field Logbook (Appendix B) as a backup measure in the event of a GPS unit
malfunction or failure. A total of seventeen observation waypoints were collected during
the QR survey. The positions of these observation waypoints are shown on Figure 3.2
and listed in Table 3.1. Photographs from each observation waypoint are shown in
Appendix C (Photographs C-33 through C-49) and cross-referenced in Table 3.1.

3.1.3.3 Team Personnel and Operation

The instrument-aided QR survey team was comprised of three UXO-qualified
personnel, consisting of a UXO Technician Level 1Il Team Leader, and two team
members consisting of a UXO Technician Level 11 and Level |. Each team member was
equipped with a White's XLT® metal detector and independently surveyed a path while
maintaining team separation distances and visual contact with adjacent team members.
To eliminate mutual interference from the White's XLT® metal detectors, the field crew
generally walked in a side-by-side manner separated from one another by distances
ranging from approximately 20 to 50 ft. The team member positioned in the center
carried a Garmin Oregon 550® GPS and was responsible for navigating the team and
recording the team’s GPS track. The Team Leader was responsible for keeping the team
members adjacent to one another and maintaining proper spacing between team
members. As observation waypoint locations were reached, the team stopped and
gathered at the location to assist in recording pertinent field data and photographing the
location. Field documentation and photographs from the QR survey performed at the
Southwest Area MRS during the RI are presented in Appendices B and C, respectively.
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3.14 MD Storage and Disposal

In accordance with the Fina Rl Work Plan, MD found at the Southwest Area
MRS was collected and stored in alocked and sealed drum designated for MD. Contents
of the MD drum were inspected by qualified UXO personnel and certified and verified to
be “...inert and/or free of explosives or related materials’ as documented on the DD
Form 1348-1A (Appendix A). The MD found at the Southwest Area MRS was classified
as material documented as safe (MDAS), and has been disposed through a commercial
scrap metal dealer.

3.15 Instrument and Equipment Testing

The metal detectors used for analog instrument and QR surveying at the
Southwest Area MRS were checked by the field crews at the start of each day by
operating the instrument over a known metallic source. The instruments were considered
functiona if the metallic source could be detected. Daily instrument checks were also
performed for the GPS units and the battery recharge status was noted for each unit used.
Results of daily instrument checks were recorded on service logs maintained for each
piece of equipment (Appendix B).

3.1.6 Quality Control Field Inspections

Regular QC inspections were made and documented by the project’s designated
UXO QC Specidist (UXOQCS) of al RI field operations. These inspections were
conducted daily on different ongoing field tasks and were documented by the UXOQCS
in the QC Inspection Audit and Inspection Log (Appendix B). These QC inspections
were made to ensure that data collection methods were being properly implemented in
accordance with the Final RI Work Plan and the Final Rl Work Plan Addendum for the
Southeast Area and Southwest Area MRSs. The QC inspections also documented that
field equipment was being used properly, checked daily, and serviced as necessary.

Examples of the types of items audited during field QC inspections included:

e Using a handheld metal detector to check for missed anomaly detections along
the path taken by the survey team members during the analog instrument
survey and intrusive investigation;

e Using a handheld metal detector to check individual dig locations and verify
that additional anomalies were not present following excavations made during

the analog instrument survey and intrusive investigation;
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e Checking that the field team members performed a thorough visual sweep of
their respective lanes and that metal detection instruments were being used by
the survey teams in a proper manner to ensure detection of obscured or buried
items,

e Checking that the survey teams stayed together while maintaining proper team
member separation distances in accordance with the work plan;

e Inspecting metal detection and GPS equipment to ensure it was working
properly and being used properly; and

e Checking field documentation generated by the survey teams to ensure that
field operations and data were being recorded properly.

Quality control audit and inspection logs were submitted weekly by the UXOQCS
to the Project Senior Scientist/Technical Lead for review, discussion, and to identify any
potential QC corrective actions needed.

3.2 MUNITIONS CONSTITUENTS

Munitions constituents characterization tasks performed at the Southwest Area
MRS during the RI consisted of background soil sampling and delineation soil sampling.
A total of 13 surface soil samples were collected at the Southwest Area MRS during the
Rl (Table 3.2). Ten of these samples were collected to establish a site-specific
background concentration for cadmium and three samples were collected to determine
the extent of elevated cadmium detected during the Sl at concentrations below the RSL,
but above the Sl background concentration and the ESL. A GPS unit was used to survey
sample locations.

In accordance with the Final Rl Work Plan,
background and delineation surface soil samples
were collected as composite samples using a seven-
point method referred to as the “spoke and hub”
method in field documentation. Each composite
sample was comprised of six subsamples collected
from a circle-shaped layout, and a seventh
subsample collected from the center of the circle
(Inset 3). The center sample was located at the
specified background and delineation sampling
points described below. The six subsamples Along | |t 3 — |lustration of the seven-
the perimeter of the circle were collected from | point method wused to collect
equidistant points approximately 1 ft from the | ComPpositesamples

3-11






Final Remedial Investigation Report
Southwest Area

Camp Williams, Utah

November 2011

seventh subsample at the center of the circle. The seven subsamples were collected from
0-0.5 ft bgs as individual grab samples and mixed together and homogenized prior to
filling the sample containers. Sample results are summarized in Section 4.

3.2.1 Background Soil Sampling

Background soil samples were collected to establish a site-specific cadmium
background threshold value for use in evaluating RI delineation sample results, in
contrast to the regional background concentrations approved for use during the SI. Ten
background surface soil samples (CWRI6BGC1-CWRI6BGC10) were collected from O-
0.5 ft bgs at various locations within the Southwest Area MRS and adjacent areas.
Additionally, in accordance with the UFP-QAPP, two quality assurance/quality control
(QA/QC) samples were collected, consisting of one field duplicate (CWRI6BGC9FD)
and one matrix spike/matrix spike duplicate (CWRI6BGC1IMSMSD). Background soil
sample locations are shown on Figure 3.3 and included five samples from the plowed
field located west of the MRS (CWRI6BGC1-CWRI6BGCS); one sample from the
unfarmed strip along the western boundary of the MRS (CWRIG6BGCS); one sample from
the area of sagebrush and greasewood near the northeast corner of the MRS
(CWRIGBGCS6); and three samples from the hill area southeast of the MRS
(CWRI6GBGC7, CWRI6BGC9, and CWRI6BGC10). These ten sample locations were
chosen in order to obtain a representative sampling of soilsin farmed and unfarmed areas
and in soils overlying the volcanic rocks along the eastern margin of the MRS.
Background samples were collected at locations with no evidence of impact from UTNG
training activities. Photographs of background surface soil sample collection at the MRS
and adjacent areas are shown in Appendix C (Photographs C-53 through C-55).

3.2.2 Delineation Soil Sampling

Elevated cadmium was detected in SI sample CW6SSCL1 collected on the outer
edge of the juniper woodland area in the southeastern corner of the MRS (Figure 3.3),
where an M49 surface trip flare bracket assembly was discovered. Cadmium was
detected below the USEPA residential soil RSL of 70 mg/kg, but above the
corresponding SI background concentration of 3.89 mg/kg and ESL of 0.36 mg/kg in
sample CW6SSC1 and the associated duplicate. Cadmium is not listed as a component
of the M49 surface trip flare or the associated fuze, based on information obtained from
the MIDAS Database (Table 2.1). However, since no definitive cadmium source was
identified during the S, further investigation of the elevated cadmium detections at the
CWG6SSC1 location was recommended for the RI at the request of UDEQ. Otherwise,
additional soil sampling for MC was not recommended during the RI unless MEC was
discovered (Parsons, 2011).
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During the RI, three step-out surface soil samples (CWRIGSSC1-CWRI6SSC3)
were collected from 0-0.5 ft bgs within a five-foot radius of SI sample CW6SSCL1 (Figure
3.3) to delineate the extent of elevated cadmium.

3.2.3 Analytical Laboratory and Analyses

Soil samples collected during the Rl were shipped overnight to Agriculture and
Priority Pollutants Laboratories, Inc. (APPL) in Clovis, California for laboratory
analyses. APPL, Inc. is a commercia laboratory certified in the state of Utah and with
the DoD Environmental Laboratory Accreditation Program (ELAP). Soil samples
collected from the Southwest Area MRS were analyzed for cadmium using EPA Method
SW6010B. Once finalized by the laboratory, analytical data were validated in accordance
with the requirements identified in the UFP-QAPP; al analytical data are useable per
these requirements. A complete evaluation of analytical data quality, including data
validation reporting, is provided in Appendix E.
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SECTION 4.0
CHARACTERIZATION RESULTS

This section presents the results of MEC and MC characterization activities
performed during the RI at the Southwest Area MRS. The methods and procedures used
to conduct characterization activities were presented previously in Section 3. Remedial
Investigation field activities were conducted at the MRS on September 22-24, 27, and 28,
2010.

4.1 MUNITIONS AND EXPLOSIVES OF CONCERN
CHARACTERIZATION RESULTS

No MEC was found at the Southwest Area MRS during the RI. No MEC, MD,
RRD, or any evidence of military use was observed during the instrument-aided QR
survey performed in the juniper woodland area immediately southeast of the MRS. A
total of 32 pieces of MD were found during the analog instrument survey and intrusive
investigation performed in the farmed portion of the MRS and adjacent farmland (Table
4.1). The MD were found at depths ranging from 0-6 inches bgs, and consisted primarily
of heavy-case artillery fragments approximately 1-7 inches in length, concentrated in the
northern half of the MRS. A single artillery fragment was also found in this vicinity
during a limited QR survey conducted during the SI. Additional MD consisting of one
expended 5.56mm blank, one expended 7.62mm blank, and one expended dlap flare
remnant (Inset 4) were also found in the northern half of the MRS during the RI (Figure
4.1). Photographs of the MD found during the Rl are shown in Appendix C (Photographs
C-1 through C-32). Table 4.1 lists the applicable photograph number for each piece of
MD found.

A total of 220 pieces of civilian debris were also found at depths ranging from 0-6
inches bgs in the farmed area during the analog instrument survey and intrusive
investigation (Figure 4.2). Over six times as many civilian debris items were found
during the survey relative to MD. Representative photographs of civilian debris found at
the MRS are shown on Inset 5. The overall high volume of MD and civilian debris found
in the farmed field was due to field crews performing 100-percent excavation of all
anomalies detected.

No deficiencies in the function or operation of the metal detectors or hand-held
GPS units were noted based on the daily instrument service logs and on the UXOQC logs
(Appendix B). The measurement performance criteria specified for instrument-aided QR
surveying in Worksheet 12.5 of the UFP-QAPP (Appendix C of Parsons, 2010a) required
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Inset 4 — MD found at Southwest Area MRS: representative heavy-case artillery fragment, expended
small arms blank ammunition (7.62 and 5.56mm), and remnant of expended slap flare.

that actual areal coverage recorded by GPS be at least 80-percent of planned coverage. In
accordance with the Final Rl Work Plan Addendum for the Southeast Area and
Southwest Area MRSs, the measurement performance criteria specified for QR surveying
in Worksheet 12.5 of the UFP-QAPP was also adopted to evaluate areal coverage for the
analog instrument survey and intrusive investigation. A total of 2,643 meters of
instrument-aided QR surveying and 5,700 meters of analog instrument surveying and
intrusive investigation were planned for the RI at the Southwest Area MRS, and 3,015
and 6,542 meters were respectively completed, exceeding the 80-percent measurement
performance criteria established for these activities.
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4.2 MUNITIONS CONSTITUENTS CHARACTERIZATION
RESULTS

A total of 13 surface soil samples (three delineation samples and ten background
samples) were collected from 0-0.5 ft bgs at the Southwest Area MRS during the RI
(Figure 4.3). No soil sampling deficiencies were noted, and all analytical data are useable
per the requirements identified in the UFP-QAPP. A complete evaluation of analytical
data quality is provided in Appendix E. A description of the soil sample locations and
sampling rationale is presented in Section 3. In accordance with the Final RI Work Plan
Addendum for the Southeast Area and Southwest Area MRSs, no other soil sampling for
MC was conducted at the Southwest Area MRS during the Rl since no MEC was
discovered.

42.1 Background Soil Sampling Results

Ten background soil samples (CWRI6BGC1-CWRI6BGC10) were collected to
evaluate background concentrations of cadmium at the Southwest Area MRS. Cadmium
concentrations in background samples ranged from 0.13 J (J is a USEPA data flag that
indicates an approximate concentration, but one that is suitable for decision-making
purposes; see Appendix E) to 0.64 mg/kg, as presented in Table 4.2 and shown on Figure
4.3. Background concentrations of cadmium in the plowed field (0.13 J - 0.26 J mg/kQ)
were generally lower than those in undisturbed soil (0.38 J - 0.64 mg/kg), as shown in
Figure 4.3.

A background threshold value of 0.47 mg/kg was established for cadmium in soil
at the Southwest Area MRS by calculating the 95-percent upper confidence limit (UCL)
on the mean from the background dataset using ProUCL version 4.1.00 (USEPA, 2011).
Similarly, a background threshold value of 0.91 mg/kg, representative of the 95-percent
upper tolerance limit (UTL), was also calculated for cadmium in soil using ProUCL
version 4.1.00. For the duplicate sample pair (CWRI6BGC9-CWRI6BGCOFD), the
average of the original and the duplicate sample was used to calculate the UCL and UTL.
A summary of the calculations and related inputs to ProUCL are presented in Table 4.3
for the UCL and Table 4.4 for the UTL.

4.2.2 Delineation Soil Sampling Results

Three soil samples (CWRIG6SSC1-CWRIGSSC3) were collected to delineate the
extent of elevated cadmium detected during the SI in CW6SSC1 (14 mg/kg) and the
associated field duplicate (28 mg/kg). Cadmium concentrations in delineation samples
collected during the RI ranged from 0.35 J - 0.60 mg/kg, as presented in Table 4.2 and
shown on Figure 4.3.
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Cadmium concentrations in delineation samples CWRI6SSC2 (0.55 mg/kg) and
CWRIBSSC3 (0.60 mg/kg) exceed the cadmium background threshold value (0.47
mg/kg) established for the MRS as well as the corresponding ESL of 0.36 mg/kg
(USEPA, 2010a). Cadmium was not detected above the corresponding USEPA (2010b)
residential soil RSL of 70 mg/kg in samples collected from the Southwest Area MRS.

Although the cadmium concentrations in CWRIGSSC2 (0.55 mg/kg) and
CWRIESSC3 (0.60 mg/kg) were dightly (less than two times) greater than the
background threshold value as represented by a 95-percent UCL of the mean, the
cadmium concentrations are within the range of site background concentrations (0.13 Jto
0.64 mg/kg). Additionally, cadmium concentrations detected in CWRI6SSC2 and
CWRIBSSC3 were less than the background threshold value as represented by a 95-
percent UTL of 0.91 mg/kg (Table 4.4), as was the CWRI6SSC1 cadmium concentration.
Also, all three delineation samples were collected from undisturbed soil, and cadmium
concentrations in these samples are similar to the background concentrations detected in
undisturbed soil, which had higher values in the background range (0.38 J - 0.64 mg/kg)
than were observed in the disturbed soil of the plowed field (0.13 J - 0.26 J mg/kg).
Moreover, cadmium concentrations detected in the delineation samples were significantly
(over an order of magnitude) less than the concentration detected in the Sl soil sample.
Therefore, although the cadmium concentrations in CWRI6SSC2 and CWRIG6SSC3 were
dlightly greater than the background threshold value, these concentrations are consistent
with background (i.e., are within the range of background concentrations). As a result,
the elevated cadmium detected in SI sample CW6SSC1 represents an isolated occurrence
and is not indicative of arelease.

4.3 SUMMARY AND DISCUSSION OF REMEDIAL
INVESTIGATION RESULTS

No MEC was found at the Southwest Area MRS during the RI. The MD
identified at the Southwest Area MRS during the RI consisted of 29 heavy-case artillery
fragments, one expended 5.56mm blank, one expended 7.62mm blank, and one expended
dap flare remnant (Figure 4.1) found at depths ranging from 0-6 inches bgs. Tilling
conducted during dry land farming at the MRS reworks soil up to 8 inches bgs, which
likely resulted in some MD moving from the ground surface to underlying soil.

Munitions debris found in the plowed field portion of the Southwest Area MRS
during the RI consisted primarily of artillery projectile fragments approximately 1-7
inches in length, identified by UXO field staff as coming from large, heavy-cased
artillery projectiles, likely 155mm or larger. These fragments were concentrated in the
northern portion of the Southwest Area MRS, consistent with information provided by
the landowner of the Southwest Area MRS (Appendix G) regarding a one-time incident
in the 1970s during which several 155mm HE artillery projectiles landed and detonated
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on Camp Williams northwest of the Southwest Area MRS. No intact projectile casings
or other indications of MEC were found at the MRS. As such, MEC is not expected to be
present in the Southwest Area MRS as a result of historical artillery training on adjacent
Camp Williams property.

The discovery of expended small arms ammunition blanks (5.56mm and 7.62mm)
and an expended dap flare during the RI suggests that light infantry training was
conducted in the area. Field observations as well as information obtained from Range
Control (Appendix G) indicate that this training was likely focused on-post, in the portion
of Camp Williams comprised of the juniper woodland and hill located east of the MRS.
Only limited expended MD was found at the MRS, and no evidence of MEC was
discovered. Assuch, MEC is not expected to be present in the Southwest Area MRS as a
result of historical light infantry training on adjacent Camp Williams property.

4-14



Final Remedial Investigation Report
Southwest Area

Camp Williams, Utah

November 2011

SECTION 5.0
CONCEPTUAL SITE MODEL

The Southwest Area MRS is a 40-acre parcel of former Camp Williams property
that was transferred in 1991 to private ownership. Minimal MD found at the MRS does
not indicate that significant military training occurred at this location. Munitions debris
that is present is considered to be related to the proximity of the parcel to activities that
occurred on the adjacent active installation. No MEC was identified at the site, and MEC
is not suspected to be present.

5.1 MUNITIONS AND EXPLOSIVES OF CONCERN EXPOSURE
PATHWAYS

The RI results demonstrate that no MEC is likely present at the Southwest Area
MRS. Without this principal element, there are no complete MEC exposure pathways for
current or anticipated future receptors (Figure 5.1).

5.2 MUNITIONS CONSTITUENTS EXPOSURE PATHWAYS

The elevated cadmium detected in SI sample CW6SSCL1 represents an isolated
occurrence and is not considered to be indicative of a release. Cadmium concentrations
in CW6SSC1 (14 mg/kg and 28 mg/kg in the associated duplicate) were below the
USEPA residential soil RSL of 70 mg/kg, but above the background threshold value as
represented by a 95-percent UCL (0.47 mg/kg) and the ESL (0.36 mg/kg). MC exposure
pathways were considered potentially complete for ecological receptors (Figure 5.2).
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SECTION 6.0
RISK ASSESSMENT SUMMARY

This section presents the results of the risk assessments for MEC and MC. The
purpose of the risk assessment is to evaluate the potential current and future adverse
health effects caused by hazards or hazardous substance releases from the Southwest
Area MRS in the absence of any actions to control or mitigate these releases. In addition,
the assessments are used to evaluate the magnitude and primary causes of the potential
hazard or risks. The results of the risk assessments are used to justify NFA or to aid in
the development, evaluation, and selection of appropriate response alternatives.

Risk assessments are site-specific evaluations and may vary in both detail and
extent to which qualitative and quantitative inputs are used. Generally, risk assessments
follow a phased approach, starting with generic assumptions, moving toward a more
complex site-specific evaluation as necessary. The assessments also consider the
potential hazards and risks associated with current land use and activities, as well as
reasonably anticipated future land use.

6.1 ASSESSMENT OF MUNITIONS AND EXPLOSIVES OF
CONCERN RISKS

The RI results demonstrate that no MEC is likely present at the Southwest Area
MRS; therefore, there are no complete MEC exposure pathways for current or anticipated
future receptors (Figure 5.1). An incomplete exposure pathway indicates that there are
no current or future means by which a receptor (human or ecological) can come into
contact with MEC, and therefore, no hazards associated with exposure to MEC are
expected at the Southwest Area MRS.

6.2 ASSESSMENT OF MUNITIONS CONSTITUENTS RISKS

Cadmium was detected in SI sample CW6SSCL1 at 14 mg/kg (and 28 mg/kg in the
associated duplicate), in excess of the background threshold value of 0.47 mg/kg and the
ESL of 0.36 mg/kg, but not the residential RSL of 70 mg/kg. Since cadmium was not
detected at concentrations exceeding the residential soil RSL, cadmium does not pose a
risk to human receptors, and the risks from cadmium to human receptors do not need to
be evaluated further. However, cadmium was detected at concentrations exceeding the
site-specific background threshold value and ESL. This elevated cadmium result was an
isolated occurrence since cadmium was detected at substantially lower concentrations in
the delineation samples collected around CW6SSC1 (Figure 4.3). However, because
cadmium exceeded the ESL, cadmium was carried forward to a screening level ERA.
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6.2.1 Screening Level Ecological Risk Assessment

The purpose of this screening level ERA is to evaluate the potential hazards to
ecological receptors from exposure to cadmium in soils at the Southwest Area MRS. A
screening level hazard quotient (HQ) was calculated as follows:

Cs

HQ = r

where:

Cs = maximum detect concentration (20.55 mg/kg; i.e., the average of the normal
and duplicate samples)

ESL = ecological screening level (0.36 mg/kg)

HQ = hazard quotient

The screening level HQ provides a conservative estimate of the relationship
between assumed exposures and toxicity. This approach assumes that the home range of
all ecological receptors is entirely within the impacted area. In general, HQs less than 1
indicate that adverse effects are unlikely to occur, while HQs greater than 1 indicate that
adverse effects are possible.

The screening level HQ of cadmium was estimated at approximately 57,
indicating that adverse effects may occur. However, as shown in Figure 4.3, the
maximum detected concentration is highly localized (i.e., the potentially impacted area is
no more than a few square feet). An impacted area of such limited size is unlikely to
impact most vertebrate receptors at either the population or individual level because their
foraging areas are (at least) several orders of magnitude larger than the impacted area
(e.g., deer are unlikely to be impacted). However, plants, invertebrates, and vertebrate
receptors with very small foraging areas (e.g., some mice) may be impacted at the
individual level, but population level impacts for these types of ecological receptors are
very unlikely. Furthermore, impacts at the individual level are not a primary concern
because there are no sensitive, endangered, or threatened species within the MRS.
Nonetheless, the screening level HQ for cadmium exceeds the threshold HQ value of 1.
Therefore, a baseline ERA was conducted for cadmium to provide the maximum
information possible to site managers and stakeholders.

6.2.2 Baseline Ecological Risk Assessment Methods

Following USEPA (1997, 1998) guidance, a baseline ERA was conducted using
four major steps: 1) problem formulation; 2) analysis; 3) risk characterization; and 4)
uncertainty analysis. Problem formulation is a systemic planning process that identifies
the major factors to be considered in the ERA. During problem formulation, the data are
reviewed, chemicals of potential ecological concern (COPECs) are selected, exposure
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pathways are characterized, a CSM is developed, and ecological receptors and
assessment endpoints are identified. The purpose of the analysis phase is to characterize
the potential types of effects that might occur in receptors if exposed to site-related
contaminants, and quantify the exposure for complete exposure pathways. Risk
characterization includes estimating hazard quotients and summarizing and interpreting
hazard estimates in context with other available lines of evidence. Findly, the
uncertainties associated with the ERA are evaluated. A detailed description of each of
the steps of the baseline ERA is provided in Appendix F. The results of the baseline
ERA are discussed below.

6.2.3 Baseline Ecological Risk Assessment Results

As discussed above, cadmium was detected above background and the ecological
screening level. Therefore, cadmium was the only COPEC identified. Risks from
potential exposures to cadmium were evaluated based on hazard estimates for six
representative ecological receptor species and two representative ecological communities.
The selected ecological receptor species at the Southwest Area MRS include:

e Redfox (Vulpes fulva) — carnivorous mammal

e Deer mouse (Peromyscus maniculatus) — omnivorous mammal

e Mule deer (Odocoileus hemionus) — herbivorous mammal

e Juniper titmouse (Baeolophus ridgwayi ridgwayi) — omnivorous bird (also
evaluated as a 100-percent herbivore and 100-percent insectivore)

e American kestrel (Falco sparverius) — carnivorous bird

e Sagebrush lizard (Sceloporus graciosus) — insectivorous reptile

e Terrestrial invertebrates

e Terrestria plants

The CSM developed for the Southwest Area MRS is presented in Section 5
(Figure 5.2); an ERA-specific CSM is presented in Appendix F. Representative
ecological receptors were assumed to be exposed to cadmium via incidental ingestion of
soil and ingestion of food items that may have accumulated cadmium (i.e., via food-web
transfer). To estimate exposure, average daily doses (ADDs) were calculated using
species-specific parameters, including body weight, food ingestion rates (i.e., plant,
insect, and small mammal/bird prey), soil ingestion rate, and home range.

Toxicity of cadmium to the receptor species was characterized through the
selection of toxicity reference values (TRVS). The measures of effect used in this ERA
were the no observable adverse effect levels (NOAELS) and lowest observable adverse
effect levels (LOAELSs) protective of reproductive and developmental (including growth)
effects. The NOAEL isadose that produces no known adverse effect on the test species.
The NOAEL is an appropriate toxicological endpoint for a conservative first-step
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assessment because it provides the greatest degree of protection to the receptor species at
the individual organism level. The LOAEL isthe lowest dose at which an adverse effect
is observed in the test organism. Because a LOAEL relies on effects-based toxicological
data rather than no-effects based measures, it is a better indication of the potential for
adverse effects to popul ations of receptors.

For wildlife receptors, HQs were estimated as the ratio of the ADD to the TRV.
For invertebrates and plants, HQs were calculated by dividing the soil exposure point
concentration (EPC) by the receptor-specific soil screening concentration. Hazard
quotients less than 1 indicate that adverse effects are unlikely to occur, while HQs greater
than 1 indicate that adverse effects are possible. Table 6.1 presents HQs for invertebrates,
plants, and wildlife receptors. Hazard quotients for both terrestrial invertebrate and plant
communities were less than 1, indicating that hazards to these communities are not likely.
The NOAEL-based HQs for red fox, mule deer, and herbivorous juniper titmouse
populations were less than the threshold value of 1; NOAEL-based HQs exceeded 1 for
deer mouse, juniper titmouse, insectivorous juniper titmouse, and American kestrel
populations. However, the consideration of LOAEL -based HQs are more appropriate for
the Southwest Area MRS because the representative receptors are not endangered or
threatened, and LOAELSs better reflect potential population-level (rather than individual-
organism) responses (USEPA Region VIII, 1997).

LOAEL-based HQs for red fox, mule deer, deer mouse, juniper titmouse,
herbivorous juniper titmouse, and American kestrel are al equal to or less than the
threshold value of 1, indicating that estimated exposures to cadmium in Southwest Area
MRS soils are not expected to pose unacceptable hazards to these receptors. The
LOAEL-based HQ of 2 for exposure of hypothetical insectivorous juniper titmouse
populations to cadmium exceeds the threshold HQ value of 1. However, the actual
hazard (i.e., occurring in the environment) is likely to be under the threshold value based
on the following lines of evidence (a detailed discussion is provided in Appendix F):

* Concentrations of cadmium within the Southwest Area MRS are highly right-
skewed, with only one result and its associated duplicate (CW6SSCL; average
concentration of 20.55 mg/kg) driving the calculated UCL on which the soil
EPC was based. Because the EPC is driven by this one elevated result,
potential cadmium exposures to insectivorous birds at the Southwest Area
MRS are significantly overestimated.

* The juniper titmouse is not solely insectivorous. In redlity, their diets consist
of approximately 57-percent terrestrial plants and 43-percent invertebrates
(Cicero, 2000). Assuming this more redlistic dietary composition, the
calculated HQ for the juniper titmouse population would be equal to the
threshold of 1 (see Appendix F [Section F.3.1] and Table 6.1).
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TABLE 6.1

HAZARD CHARACTERIZATION FOR ECOLOGICAL RECEPTORS
SOUTHWEST AREA MUNITIONS RESPONSE SITE
CAMP WILLIAMS, UTAH

Hazard Quotient (unitless)

Receptor NOAEL-based HQ LOAEL-based HQ
Red fox 4E-03 4E-04
Mule deer 2E-03 2E-04
Deer mouse 6E+00 6E-01
Juniper titmouse 4E+00 1E+00
Juniper titmouse - herbivore 4E-01 9E-02
Juniper titmouse - insectivore 1E+01 2E+00
American kestrel 3E+00 7E-01
Sagebrush lizard - -
Invertebrates 1E-01
Plants 6E-01
Definitions:

HQ = Hazard quotient
LOAEL = Lowest observable adverse effect level
NOAEL = No observable adverse effect level

In addition, an HQ could not be estimated for sagebrush lizards at the Southwest
Area MRS because appropriate toxicity data were not available. Therefore, evaluation of
the potential for adverse ecological effects from cadmium in soils at the MRS is limited
to aqualitative discussion. While various researchers have demonstrated histological and
biochemical changes in reptiles due to cadmium exposure (e.g., De Falco et a., 2010;
Simoniello et a., 2010), links between these cellular level changes and ecologically-
relevant endpoints have not yet been demonstrated. Furthermore, elevated concentrations
of cadmium in Southwest Area MRS soils are geographically limited, as discussed above.
Despite a paucity of relevant toxicological data, it is plausible that individual sagebrush
lizards may be affected by concentrations of cadmium in the area represented by
CW6SSC1; however, population level effects from such a small impacted area are not
likely. Based on the results of the investigations summarized in Appendix F, it is
unlikely that concentrations of cadmium in soil at the Southwest Area MRS are sufficient
to cause adverse effects to populations of reptiles that may utilize the area during their
foraging activities.
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6.2.4 Risk Summary

Cadmium concentrations detected at one S| soil sample location were less than
the residential soil RSL, but greater than the Sl background concentration and the ESL.
Soil sampling results from the RI indicate that the potentially impacted area of elevated
cadmium is very limited in extent (Figure 4.3) and, based on best professional judgment,
not indicative of a release. However, since cadmium exceeded the ESL, a conservative
screening level ERA was performed that assumed the home range of al ecological
receptors was entirely within the impacted area. Although the screening level HQ of
cadmium exceeds the threshold HQ value of 1, the maximum detected concentration is
highly localized, and therefore, it is very unlikely that the cadmium could cause
population level impacts to ecological receptors at the Southwest Area MRS. However,
the screening level HQ for cadmium exceeded the threshold HQ value of 1, so to provide
the maximum information possible to site managers and stakeholders, a baseline ERA
was conducted for cadmium using species specific home ranges that are generally larger
than the impacted area for vertebrate receptors. The results of the baseline ERA indicate
that, due to the limited extent of cadmium detected in soils, cadmium is not expected to
pose unacceptable hazards to ecological receptors at the Southwest Area MRS.
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SECTION 7.0
CONCLUSIONS AND RECOMMENDATIONS

7.1 CONCLUSIONS

An RI was conducted at the Southwest Area MRS to assess the nature and
distribution of MEC and/or MC presenting sufficient hazards or risks to warrant further
action. An anaog instrument survey and intrusive investigation was completed over
6,542 meters in the plowed field portion of the MRS, and to a limited extent, the farmed
areas outside the MRS. Additionally during the RI, an instrument-aided QR survey was
completed over 3,015 meters in the juniper woodland area immediately southeast of the
MRS. No MEC was found at the Southwest Area MRS during the RI. No evidence of
military use was observed during the QR survey; however, MD was found from 0-6
inches bgs in the farmed portion of the MRS and adjacent farmland during the analog
instrument survey and intrusive investigation. The MD consisted primarily of artillery
fragments approximately 1-7 inches in length, concentrated in the northern half of the
MRS. These findings are consistent with information provided by the landowner of the
Southwest Area MRS regarding a nearby detonation event that occurred on Camp
Williams. Additional MD, consisting of one expended 5.56mm blank, one expended
7.62mm blank, and one expended dap flare remnant, was aso identified during the RI.
Minimal MD found at the MRS does not indicate that significant military training
occurred at this location, and is considered to be related to the proximity of the parcel to
activities that occurred on the adjacent active installation. No intact projectile casings or
other indications of MEC were found at the MRS during the RI or the earlier SI. These
results demonstrate that no MEC is likely present at the Southwest MRS.

Soil sampling was performed at the Southwest Area MRS during the RI to further
evaluate an elevated detection of cadmium from one location sampled during the Sl.
Delineation of cadmium in soil was completed by collecting three composite surface
samples around the SI sample location. Ten additional surface soil samples were also
collected from the MRS and adjacent areas to determine a site-specific background
threshold value. A cadmium background threshold value, as represented by a 95-percent
UCL of the mean, was determined to be 0.47 mg/kg. The three delineation soil samples
showed concentrations that were consistent with background. As a result, the elevated
cadmium concentration of 28/14 mg/kg was assessed to be an isolated occurrence.

None of the cadmium concentrations in soil exceeded the USEPA residential soil
RSL. However, cadmium was evaluated as a COPEC for ecological risk based on
exceedance of the ESL of 0.36 mg/kg. The ecological risk assessment concluded that,
even though the risk from cadmium in soil was heavily skewed by the elevated
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concentration in the isolated location, no unacceptable hazards to the ecological receptors
were likely.

An update of the MRSPP scoring sheets was performed based on the field
findings of no MEC and only MD during the RI. The updated MRSPP worksheets are
presented in Appendix D. The notice informing the public of the opportunity to
participate in MRSPP scoring is presented in Appendix H.

7.2 RECOMMENDATIONS

No current or future MEC hazards or MC risks are expected for current or
anticipated future receptors at the Southwest Area MRS based on the results of the RI and
Sl. No further action is recommended for this site. To complete the Administrative
Record, a Proposed Plan and Decision Document will be prepared to document the
closeout of thisMRS.
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