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EXECUTIVE SUMMARY

This report describes the findings of the Remedial Investigation (RI) of Operable Unit 8
(OU 8), Hill Air Force Base, Utah (Hill AFB).  Operable Unit 8 is one of twelve operable
units being investigated at Hill AFB, which was placed on the National Priorities List
(NPL), or “Superfund Program”, in July of 1987.  Operable Unit 8 is a ground water only
operable unit comprised of the shallow unconfined aquifer beneath the Base industrial
complex area and the cities of Layton and Clearfield, with contaminated ground water
encompassing approximately 600 acres.  Contamination detected at the site is primarily
from historic releases of solvents and fuels originating in the industrial complex area of
Hill AFB.

Based on the Remedial Investigation/Feasibility Study (RI/FS) Work Plan (Montgomery
Watson, 1995), a variety of field investigation programs have been conducted including:
monitoring well installation, ground-water sampling, surface-water sampling, air
sampling, cone penetrometer testing and direct-push ground-water sampling, field drain
sampling, and aquifer testing.  Additionally, many field investigations were conducted
prior to the RI fieldwork.  The field and analytical results associated with the RI and
previous field programs are documented, interpreted, and presented in this report.

Site investigations have identified several potential sources of contaminants in OU 8
ground water.  Potential sources include Buildings 220 and 225 (OU 7); Berman Pond,
the Industrial Wastewater Treatment Plan (IWTP) Sludge Drying Beds, the Sodium
Hydroxide Tank Site, the Refueling Vehicle Maintenance Facility (RVMF), Ponds 1 and
3 (OU 3); and the underground storage tank (UST) sites 260 (ST74) and 280 (ST35).
Each of these potential source areas have been addressed under separate investigations
and discussion documents.  Volatile Organic Compounds (VOCs) are the primary
contaminants detected in OU 8 ground water.  The VOCs most frequently detected above
their respective Maximum Contaminant Levels (MCLs) in OU 8 ground water include:
trichloroethene (TCE), 1,2-dichloroethane (1,2-DCA), 1,1-dichloroethene (1,1-DCE),
1,1,1-trichloroethane (1,1,1-TCA), chlorobenzene, and tetrachloroethene (PCE).  In
addition, gasoline and diesel range organic compounds (benzene, toluene, ethylbenzene,
and naphthalene) have been detected in concentrations exceeding their respective MCLs
at on-Base UST sites. All organic contaminants have been detected within the areal
extent of the TCE and 1,2-DCA plumes.  The primary inorganic contaminants in ground
water detected above their respective MCLs and associated with Hill AFB include
hexavalent chromium, nickel, and lead in the vicinity of Building 225 and the Hill AFB
IWTP.

In an effort to reduce potential risks to off-Base receptors, and minimize the potential
migration of contaminants, Hill AFB constructed a hydraulic containment system as an
Interim Remedial Action (IRA).  The hydraulic containment system, consisting of a
series of eight vertical ground-water extraction wells, was constructed in the fall of 1997
through spring 1998 along the southern Base boundary.  The objective of the IRA system
is to induce a hydraulic gradient that will contain contaminated ground water at the
southern boundary of Hill AFB.  The system has been in operation since May 1998, and
is planned to be in operation until the final remedy for OU 8 is implemented.  Data
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collected to date indicate that sufficient drawdown has been maintained to achieve
hydraulic containment of ground water at the southern Base boundary.

Hill AFB lies on a terrace approximately 300 feet above the Weber River Valley, directly
north of Hill AFB.  The site geology consists of approximately 40 feet of gravelly sands
underlain by approximately 200 feet of silty clays containing sand stringers.  The
hydrogeology at OU 8 is complex and includes several possible migration pathways in
the shallow aquifer.  Contaminants have migrated from on-Base sources to other on-Base
areas, as well as to off-Base areas.  The principal route of contaminant migration is by
flow through the shallow aquifer.  After entering the shallow aquifer, contaminants
migrate vertically through the higher permeability sand and silty sand units that constitute
the shallow aquifer stratigraphy.  Contaminants also migrate horizontally along these
same units that likely act as preferential flow paths for contaminated ground water,
sometimes surfacing as springs.  Vertical migration beyond the shallow aquifer is
impeded by a layer of relatively lower permeability clay and silty clay that is laterally
extensive and underlies the higher permeability sand units.  In addition, hydraulic
gradients (both upward and downward) exist within various portions of the shallow
aquifer and affect the vertical distribution of contaminants.  Field drains installed by
farmers in the Layton area are draining contaminated ground water from some areas of
the plume where the water table is close to the ground surface.  This contaminated ground
water is then discharged to surface water bodies and/or stormwater drains.

TCE and 1,2-DCA are the most widespread contaminants at OU 8.  The highest TCE
concentrations (up to 2,000 micrograms per liter (µg/l)) are reported on Base, near the
RVMF area (Buildings 511 and 514) and near Buildings 220 and 225.  The maximum
depth at which TCE has been detected on Base is 280 feet below ground surface (bgs) in
monitoring well U8-132 (at 0.4 µg/l), near the northern extent of the on-Base TCE plume.
The off-Base TCE plume is split into two distinct eastern and western lobes.  Off-Base
TCE concentrations are highest in the Ridgeview Estates area immediately south of the
OU 8 IRA hydraulic containment system, and the distal portions of both off-Base lobes.
The highest off-Base TCE concentration of 465 µg/l has been reported at monitoring well
U8-085 (completed at 110 feet bgs), located directly south of the IRA hydraulic
containment system.  Chemical partitioning calculations estimate the total mass of TCE
within the OU 8 plume is approximately 10,500 pounds, with approximately 2,900
pounds in the aqueous phase (i.e., dissolved).  The estimated volume of ground water
contaminated with TCE at OU 8 is approximately 4 billion gallons.

The suspected source area of 1,2-DCA is the former Berman Pond area near the south
gate of the Base, hence 1,2-DCA has primarily been detected in the off-base portion of
the OU 8 plume.  Furthermore, given the timing of release and localized changes in
hydraulic gradient, 1,2-DCA is essentially confined to the western lobe of the off-Base
OU 8 plume.  The highest concentrations of 1,2-DCA are found at the southern Base
boundary and along the western lobe of the off Base plume (i.e., near the distal end of the
TCE plume).  The highest 1,2-DCA concentration (697 µg/l) in the off-Base portion of
this plume has been reported in monitoring well U8-096, located on the western side of
Interstate Highway 15 (I-15) at a depth of 76 feet bgs.  The concentration of 1,2-DCA in
monitoring well U8-024, located at the southern Base boundary, averages approximately
400 µg/l at a depth of 140 feet bgs.  The off-Base 1,2-DCA plume has advanced several
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thousand feet ahead of the TCE plume in the western lobe, despite the suspected later
release date relative to TCE.  This is attributed to the lower retardation factor for 1,2-
DCA relative to TCE.  The maximum depth at which 1,2-DCA has been detected at OU 8
is 184 feet bgs in monitoring well U8-124, located southwest of I-15.  The estimated total
mass of 1,2-DCA within the OU 8 plume is approximately 2,800 pounds with
approximately 2,100 pounds in the aqueous phase (dissolved).  The estimated volume of
ground water contaminated with 1,2-DCA at OU 8 is approximately 2.8 billion gallons.

Contaminants have migrated from on-Base sources to other on-Base areas, as well as to
off-Base areas through the shallow aquifer.  Factors that have influenced off-Base
contaminant migration include stratigraphic controls and changes in flow regimes.  Use
of Pond 2 as a stormwater retention pond appears to have had a significant impact on the
development of the two distinct Off-Base contaminant lobes.  Moreover, infiltration from
Pond 2 likely caused localized ground-water mounding.  The mounding appears to have
modified the natural southwestern ground-water gradient to a southern flow pattern.  The
eastern lobe of the off-Base contaminant plume is suspected to have developed during
this time period due to this change to a southerly ground-water flow.  Once Pond 2 was
removed from the Hill AFB storm-water system in 1974, ground-water mounding
beneath the pond likely dissipated with time, and the local ground-water flow regime
would have reverted to a southwesterly flow direction.  The western lobe of the off-Base
plume likely formed after Pond 2 was taken out of service.  This assertion is supported by
the areal extent of the 1,2-DCA and calculated travel times from the former Berman Pond
area.  Transport calculations indicate that it would take a molecule of dissolved 1,2-DCA
approximately 22 years to travel the estimated 10,000 feet from Berman Pond to the
distal portion of the off-Base 1,2-DCA plume.

Chemical and geochemical evidence at OU 8 suggests that biodegradation of chlorinated
solvents is occurring.  There is evidence of reductive dehalogenation of TCE in the off-
Base plume and on Base near the southern Base boundary.  However, in areas where
biodegradation is evident, concentrations of TCE have not significantly decreased over
time.  It is believed that TCE contaminated groundwater is migrating into these zones at a
rate comparable to or greater than the rate of biodegradation.

In the on-Base industrial area, TCE concentrations have declined significantly through
time in the most contaminated wells (e.g., WW-13, U7-009).  However, to date there is
no evidence of reductive dehalogenation in this area, hence the decline is likely a result of
other natural attenuation processes such as advection, dilution (by recharge), and
dispersion.

The baseline risk assessment examined risks to human health under both current and
possible future conditions.  Under current conditions, receptors that may be exposed to
OU 8 constituents include:

• On-Base workers who could inhale constituents volatilizing from ground
water into offices and other places of work

• Off-Base residents who could inhale constituents volatilizing from ground
water into homes
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• Construction workers who could come in contact with shallow ground water
(less than 10 feet bgs).

In the future, changes in land use could change the pathways by which exposure could
occur.  The following additional pathways were evaluated in order to provide a
conservative benchmark for risk information purposes:

• On-Base residents who could inhale constituents volatilizing from ground
water into homes

• On- and Off-Base residents using shallow ground water as their source of tap
water.

The results of the baseline risk assessment are summarized below.

Under current conditions, risks are within or below the 1 x 10-4 to 1 x 10-6 potentially
acceptable cancer risk range for all receptors.  Cancer risk estimates were only within the
1 x 10-4 to 1 x 10-6 range for on-Base workers in the vicinity of Berman Pond and for
residents living in-between Willow Bend and the area around well U8-042.  For both
receptors, the estimated cancer risk was at the lower end of this range, with a value of 3 x
10-6.  Cancer risks were less than 1 x 10-6 at all other scenarios, and the hazard index
estimates were less than 1 for all scenarios.

Under potential future conditions, the estimate of the cancer risk exceeded 1 x 10-4 and/or
the hazard index exceeded 1 at virtually all of the areas evaluated.  These risk estimates
were primarily driven by the potential use of the shallow ground water as a source of
drinking water.  The low potential for this to actually occur must be considered in making
risk management decisions for OU 8.

Ecological risks focused on three wetland areas where the ground water comes to the
surface.  These wetland areas included a small wetland in the Willow Bend subdivision, a
stormwater retention basin in the Woodland Park office complex, and a wetland in a
currently undeveloped pasture southwest of the proposed Weber State University
campus.  These areas were evaluated using a screening-level ecological risk assessment
protocol.  None of the constituents that were detected in samples from these areas
exceeded the screening criteria.  Two of the three wetlands (Willow Bend and the
wetland near the Weber State University Campus) are likely to be developed in the next
three to five years.  Based on these findings, it is unlikely that there is any potential for
ecological risk to these areas or to the surrounding environment due to constituents
associated with OU 8.


