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for
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FORT WAINWRIGHT
FATIRBANKS, ALASKA
OPERARBLE UNIT 2
JANUARY 1997

SOURCE AREA NAME AND LOCATION

Operable Unit 2
Fort Wainwright
Fairbanks, Alaska

STATEMENT OF BASIS AND PURPOSE

This Record of Decision (ROD) presents the selected remedial actions for Operable Unit 2
(OU-2) at Fort Wainwright in Fairbanks, Alaska. OU-2 originally consisted of eight source
areas: the Defense Reutilization and Marketing Office (DRMO) Yard, the Building 1168
Leach Well, the North Post Site, the 801 Drum Burial Site, the Engineers Park Drum Site,
the Drum Site South of the Landfill, Building 3477, and the Tar Sites. This ROD was
developed in accordance with the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 as amended by the Superfund Amendments and Reauthorization Act
of 1986 and 42 United States Code 9601 et seq., and, to the extent practicable, the National
Qil and Hazardous Substances Poliution Contingency Plan and 40 Code of Federal
Regulations 300 et seq. This decision is based on the Administrative Record for this QU.

The United States Army, the United States Environmental Protection Agency, and the State of
Alaska, through the Alaska Department of Environmental Conservation, have agreed to the
selected remedies.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from the DRMO Yard and Building
1168 Leach Well source areas, if not addressed by implementing the response actions selected
in this ROD, may present a substantial endangerment to public health, welfare, or the
environment, Specific hazardous substances in the soil and groundwater at the DRMO Yard
and Building 1168 Leach Well include benzene, tetrachloroethene, trichloroethene, and
petroleam by-products.

DESCRIPTION OF THE SELECTED REMEDIES -

This is the third QU to reach a final-action ROD at this Natiopal Priorities List site. This
ROD addresses soil and groundwater contamination at OU-2,

The 801 Drum Burial Site, Engineers Park Drum Site, and Drum Site South of the Landfill
were assigned to the Fort Wainwright OQU-1 investigation and will be addressed through the
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QU-1 decision process. No further action is selected for Building 3477 and the Tar Sites.
The contaminated soils at the North Post Site were addressed adequately through an Army
removal action; it is anticipated that this will constitute final action for the North Post Site.
Therefore, no analysis of remedial alternatives was conducted for these source areas. The
documents recommending these actions are included in Appendix A.

The remedial action objectives for the DRMO Yard and Building 1168 Leach Well are
designed to:

. Restore groundwater to drinking water quality;
. Prevent further leaching of contaminants into groundwater;
. Reduce or prevent further off-site migration of contaminated

groundwater; and

. Prevent use of groundwater above federal Safe Drinking Water
Act and State of Alaska Drinking Water Standards (18 Alaska
Administrative Code 80) maximum contaminant levels
{MClLs).

The major components of the remedies at both source areas are:

. In situ soil vapor extraction and air sparging of the
groundwater to reduce volatile organic compounds to a level
that meets state and federal MClLs;

. Institutional controls that would include restrictions on ground-
water well installations, site access restrictions, and
maintenance of fencing at the DRMO Yard until state and
federal MCLs are met;

. Additional institutional controls, including a limitation on
refilling the DRMO Yard fire suppression water tank from the
existing potable water supply well, until state and federal
MCLs are met (except in emergency situations); and

A Natural attenuation to attain Alaska Water Quality Standards
after reaching state and federal MCLs.

STATUTORY DETERMINATION
The selected remedial actions are protective of human health and the environment, comply
with federal and state requirements that are legally applicable or relevant and appropriate to

the remedial actions, and are cost-effective.

The remedies utilize permanent solutions and alternative treatment technologies to the
maximum extent practicable and satisfy the statutory preference for remedies that employ
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treatment that reduces toxicity, mobility, or volume (of contaminated media) as a principal
element.

Because these remedies will result in hazardous substances at concentrations remaining above
regulatory levels at these source areas, a policy review will be conducted within five years
after commencement of the remedial action to ensure that the remedies continue to provide
adequate protection of human health and the environment.

iv
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DECISION SUMMARY

RECORD OF DECISION
for
OPERABLE UNIT 2
FORT WAINWRIGHT
FAIRBANKS, ALASKA
JANUARY 1997

This decision summary provides an overview of the problems posed by the contaminants at
Fort Wainwright, Operable Unit 2 (OU-2), source areas. This summary describes the
physical features of the site, the contaminants present, and the associated risks to human
health and the environment. The summary also describes the remedial alternatives
considered; provides the rationale for the remedial actions selected; and states how the
remedial actions satisfy the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA) statutory reqiirements.

The United States Army {(Army)} completed a Remedial Investigation (RI) to provide
information regarding the nature and extent of contamination in the soils and groundwater. A
Baseline Human Health and Ecological Risk Assessment was developed and used in
conjunction with the RI to determine the need for remedial action and to aid in the selection
of remedies. A Feasibility Study (FS) was completed to evaluate remedial options.
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1.0 SITE DESCRIPTION
1.1 SITE LOCATION AND DESCRIPTION

Fort Wainwright, also referred to as the site, occupies 915,000 acres on the east side of
Fairbanks, Alaska. Fort Wainwright originally was established in 1938 as 2 cold weather
testing station. During World War 11, it served as a crew transfer point in the United States-
Soviet Union Lend-Lease Program. After the war, it became a resupply and maintenance
base for remote experimental stations in the Arctic Ocean and remote Distant Early Warning
sites throughout Alaska. In 1961, Fort Wainwright was transferred to the Army. “

Current primary missions at Fort Wainwright include training of infantry soldiers in the arctic
environment, testing of equipment in arctic conditions, preparation of troops for defense of
the Pacific Rim, and rapid deployment of troops worldwide. On-site industrial activities
include use and maintenance of fixed-wing aircraft, helicopters, vehicles, and support
activities. Fort Wainwright includes the main post area, two range complexes, and two
maneyver areas.

OU-2 originally consisted of the following eight source areas: the North Post Site, the 801
Drum Burial Site, the Engineers Park Drum Site, the Drum Site South of the Landfill,
Building 3477, four Tar Sites, the Defense Reutilization and Marketing Office (DRMO) Yard,
and the Building 1168 Leach Well. All QU-2 source areas have undergone Preliminary
Source Evaluations, which include historical record reviews and, if necessary, limited field
investigations. These investigations determined whether a source area should be referred to
another federal or state program or another QU, recommended for no further action (NFA),
or included in the CERCLA remedial investigation. Petrolenm contamination can be
addressed in the Two-Party Agreement between the State of Alaska and the Army.

The Chena River flows through Fort Wainwright and the City of Fairbanks, into the Tanana
River, Figure 1-1 illustrates the entire installation and each source area’s location. All
source areas are in a 500-year floodplain, except for the North Post and Engineers Park Drum
Sites, which are in the 100-year floodplain. No threatened or endangered species reside in the
area. Small ponds and wetlands are adjacent to the DRMO Yard. No known historic sites
are associated with the source areas.

1.1.1 801 Drum Burial Site

The 801 Drum Burial Site is in an undeveloped depression between River Road and the Chena
River, approximately 0.13 mile east of the 801 military housing area. This source area is
shown in Figure 1-1.

This source area was assigned to the Fort Wainwright OU-1 investigation and will be
addressed through the OU-1 decision process. The decision document recommending this
action is included in Appendix A. Therefore, the 801 Drum Burial Site source area will not
be discussed further in this Record of Decision (ROD).
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1.1,2 Engineers Park Drum Site

The source area location is shown in Figure 1-1, The Engineers Park Drum Site is located on
the northeast side of Engineers Park, on the south bank of the Chena River. Drum disposal
reportedly began at this source area after the 1967 Chena River flood.

This source area was assigned to the Fort Wainwright OU-1 investigation and will be
addressed through the OU-1 decision process. The decision document recommending this
action is included in Appendix A. Therefore, the Engineers Park Drum Site source area will
not be discussed further in this ROD. ' '

1.1.3 Drum Site South of the Landfill

The Drum Site South of the Landfill is located 2,000 feet south of the Fort Wainwright
Landfill, as shown in Figure 1-1. Historical information and records regarding drum disposal
at this source area are not available. This site was identified as a potential source in the
Resource Conservation and Recovery Act (RCRA) Facility Assessment conducted in 1988,

This source area was assigned to the Fort Wainwright OU-] investigation and will be
addressed through the OU-1 decision process. The decision document recommending this
action is included in Appendix A. Therefore, the Drum Site South of the Landfill will not be
discussed further io this ROD.

1.1.4 Building 3477

Building 3477 is located on Chippewa Avenue, approximately 0.25 mile northeast of the
South Gate Road Gate House (see Figure 1-1). Building 3477 was constructed as a vehicle
maintenance facility in 1955 and is being used for vehicle and equipment maintenance.
Ratteries were serviced and stored at the site for an unknown period of time. In 1990, the
Army discontinued this practice and contracted for cleaning the battery service area. Storage
of old batteries continued along the east side of the building until they were disposed of.

Site investigations that included sampling and analysis of soil and groundwater in 1992
indicated that the source area was no longer being used for battery storage. Concentrations of
suspected contaminants were below the United States Environmental Protection Agency’s
(EPA’s) Region 3 risk-based screening levels based on residential land use. EPA, Region 10,
Supplemental Risk Assessment Guidance recommends use of EPA, Region 3, risk-based
screening criteria.

NFA is recommended for Building 3477 under CERCLA. This recommendation is recorded
in the decision document included in Appendix A. The Building 3477 source area will not be
discussed further in this ROD.

1.1.5 Tar Sites
The Tar Sites are in four locations: west of the South Post soccer field, on Southgate Road

on the former South Post parade field; at Glass Park next to Building 4040; northwest of the
Post Golf Course on the north bank of the Chena River; and west of the Post Power Plant

3
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cooling pond next to the railroad (see Figure 1-1). These locations generally are covered by
soil and vegetation.

The Tar Sites reportedly were used as tar disposal areas. An investigation conducted in June
and July 1992 indicated that the analyzed tar samples have no poteatial to leach to
groundwater. These results indicate that the Tar Sites should be addressed as a solid waste or
through recycling/reuse. NFA is recommended for the Tar Sites under CERCLA. This
recommendation is recorded in the decision document included in Appendix A. The Tar Sites
source area will not be discussed further in this ROD.

1.1.6 Defense Reutilization and Marketing Office Yard

A detailed map of the DRMO Yard source area is depicted in Figure 1-2. The DRMO Yard
is located along Badger Road, northwest of Badger Road and the Richardson Highway. The
DRMO Yard source area is a fenced compound covering approximately 25 acres and
containing seven buildings. The DRMO Yard contains numerous aisles of surplus appliances,
tires, transformers, and wire. In addition, it serves as the hazardous material transfer point
for Fort Wainwright, Fort Greely, and Eielson Air Force Base. The yard’s function is to
store obsolete, surplus, unserviceable equipment and supplies for transfer to another
authorized user, for public auctions, or for destruction and disposal. Historical records of
DRMO Yard activities were not maintained routinely. The DRMO Yard operates as a storage
facility in accordance with the Fort Wainwright RCRA Part B Permit.

Approximately 200 feet east of the DRMO Yard source area is the Arctic Surplus site, a
privately owned facility and a CERCLA National Priorities List (NPL) site. Many items
formerly stored at the DRMO Yard were sold to Arctic Surpius.

1.1.7 Building 1168 Leach Well

A detailed map of the Building 1168 Leach Well source area is depicted in Figure 1-3.
Building 1168 is located on the north side of Trainor Gate Road, adjacent to the Trainor Gate
entrance and within approximately 200 feet of the Post boundary to Fort Wainwright. The
Building 1168 Leach Well source area is surrounded by fenced storage yards on the north and
east and by unrestricted parking lots on the south and west. Building 1168 is a single-story,
65-foot by 95-foot, lube oil and vehicle storage facility, equipped with a 2,000-gallon heating
oil tank and a septic system for sanitary waste. A 10,000-gallon aboveground storage tank
(AST) was located inside the southeast corner of the building. In 1958, the tank was removed
and the area was converted to a petroleum, oil, and lubricant (POL) laboratory. Five floor
drains were located in the west half of the building and were used to drain into an oil/water
separator that emptied into a 250-gallon underground storage tank (UST) and a leach well.
During summer 1993, the floor drains were filled and the UST and leach well were removed
completely from service.

1.1.8 North Post Site
A detailed map of the North Post Site is depicted in Figure 1-4. The North Post Site covers

approximately 45 acres and is Iocated northwest of and adjacent t0 two military housing areas,
on an oxbow of the Chena River.

64322



In 1947, the Arctic Aeromedical Laboratory (AAL) began operating on the northwest portion
of the source area. The laboratory conducted cold adaptation and acclimatization experiments
for 20 years. In 1967, the facility was closed. In addition to AAL, several temporary
buildings and a radio transmitter were located in the vicinity. The transmitter was most likely
a base radio station. Historical photographs show that a slough of the Chena River separated
the North Post Site source area from the main Post. This slough apparently was filled with
construction debris during the 1940s and early 1950s.

The North Post Site was discovered during a 1985 geotechnical investigation for construction
of a proposed housing development. The drilling crew noticed strong odors in soil borings on
the west side of the oxbow area. Additional soil borings and wells were drilled, and
petroleum and solvents were identified in the west portion of the oxbow. Additional sampling
and evaluation occurred in 1986 and 1987 to investigate and delineate areas of potential
contamination. An endangerment assessment was conducted to evaluate whether hazardous
wastes were present and whether they presented a threat to human health.

While most of the site was found to be free of contamination, fuels, solvents, pesticides, and
metals were identified in discrete locations within this source area. Additional samples were
collected at these sites to further characterize contamination and to evaluate levels for the
Baseline Risk Assessment.

Petroleum-contaminated soil was removed and treated by the Army in 1993. In situ
groundwater treatment continues at one of the source areas under the jurisdiction of the Two-
Party Agreement between the State of Alaska and the Army. During summer 1996, the Army
conducted an additional removal action that included excavation, treatment, and proper
disposal of soils containing fuei-related products. This is anticipated to be the final action for
this source area. The final report on this removal action may be found in Appendix A.
Therefore, the North Post Site will not be discussed further in this ROD.

1.2 SOILS AND GEOLOGY

Fort Wainwright is underlain by scil and unconsolidated sediment that consist of silt, sand,
and gravel and range in thickness from 10 feet to more than 400 feet before encountering
bedrock. A 5-foot-thick surficial soil layer of fine-grained soil overlies the deeper alluvial
deposits. The surficial soil consists of varying proportions of sand and gravel, which
generally are layered. At the base of Birch Hill and in areas adjacent to the Chena River, soil
types are coarse-grained and have high percentages of sand and gravel. Within the shallow
alluvial aquifer, predominant groundwater flow beneath Fort Wainwright is toward the Chena
River.

1.3 HYDROGEOLOGY AND GROUNDWATER USE

The main aquifer in the Fort Wainwright area is the Tanana Basin alluvial aquifer in a buried
river valley. This aquifer ranges from a few feet thick at the base of Birch Hill to at least
300 feet thick under the fort’s main cantonment area. The aquifer may reach a thickness of
700 feet in the Tanana River valley. Groundwater in the Tanana-Chena floodplain generally
is considered to be unconfined in permafrost-free areas. A confined aquifer may develop
seasopally where the depth to the water table is less than the depth of the seasonal frost
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penetration. The depth to groundwater varies and may range from 2 feet to 18 feet below
ground surface (BGS) at OU-2 source areas,

Groundwater movement between the Tanana and Chena Rivers generally follows a northwest
regional direction, similar to the flow direction of the rivers. The Chena River flows through
Fort Wainwright and the City of Fairbanks, into the Tanana River. The Tanana River
borders the south portion of Fort Wainwright. Flow probes near QU-2 source areas indicare
seasonal changes in flow direction of up to 180 degrees. This is because of the effects of
changing river stages in the Tanana River and, to a lesser extent, in the Chenz River.
Groundwater levels near the Chena River fluctuate greatly because of river stage and
interactions with the Tanana River. Typically, groundwater levels rise when the river stage
increases, particularly during spring breakup and the late summer runoff. Groundwater levels
usually drop during fall and winter, when precipitation becomes snow. During winter,
groundwater seeps into surface water bodies, such as the Chena River, and produces overflow
ice. In addition to shifts in the groundwater flow direction due to the surface water ,
hydrology, the groundwater flow direction may be impacted by high-volume pumping at off-
post gravel pits for dewatering activities.

Where present, permafrost forms discontinuous confining layers that influence groundwater
movement and distribution. The depth to permafrost, when present, ranges from 2 feet to 40
feet BGS. The greater depths are found on cleared and developed land surfaces, where
thermal degradation of underlying permafrost occurs.

Groundwater is the only source of potable water used at Fort Wainwright and the Fairbanks
area. Approximately 95% of Fort Wainwright’s potable water is supplied through a single
distribution system which is normally fed by two large-capacity wells located in Building
3559, near the Post Power Plant (see Figure 1-5). These wells were completed at a depth of
approximately 80 feet and provide between 1.5 million and 2.5 million gallons of water to the
Post Water Treatment Plant for processing and distribution.

In addition to the main drinking water supply wells, there are five emergency standby supply
wells located around the cantonment area. These wells have been completed between 80 feet
and 120 feet and are capable of pumping approximately 250,000 gallons per day per well.
These wells, if used in an emergency, will supply minimally treated water to Fort
Wainwright’s main drinking water supply system.

During summer 1996, a potable water supply/fire suppression well was installed in the
DRMO Yard, 50 feet upgradient of the defined solvent plume and 100 feet downgradient of a
defined petroleum plume. Associated with the fire suppression system is a 400,000-gallon
tank. To prevent hydraulic movement of the adjacent plumes, the Srate of Alaska Plan
Approval to Construct stipulated 2 pumping rate limitation of 60 gallons per minute.
Additionally, contract restrictions required that initial filling of the storage tank be done with
tank trucks rather than from the DRMO Yard aquifer. A granulated activated carbon
treatment System was installed for the drinking water supply te remove taste, odor, and
potential contamipants of concern.

Residential developments that utilize private wells for domestic water supply are close to the
DRMO Yard and Building 1168 Leach Well source areas. Some of these private wells near
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the DRMO Yard are contaminated with solvents and petroleum products. The DRMO Yard
is not considered the source of these contaminants. Federal and state regulatory agencies are
investigating several locations, not associated with Fort Wainwright, that were identified as
potential sources of this contamination.

The City of Fairbanks uses the same aquifer and has four developed Municipal Utility System
wells located 1 mile downgradient of the Post’s boundaries, on the banks of the Chena River.
These wells serve as the main drinking water supply for most of the City of Fairbanks.

1.4 LAND USE

Current land use for the OU-2 source areas is light industrial. Although no residences are
located on any source area, residential developments are close to the DRMO Yard and
Building 1168 Leach Well source areas. Domestic water use occurs at one QU-2 source area:
the DRMO Yard. Groundwater in the aquifer under these source areas is the sole source of
drinking water for Fort Wainwright and the City of Fairbanks. Operations at the DRMO
Yard and Building 1168 Leach Well are expected to continue indefinitely. Access is
unrestricted to OU-2 source areas, except for the DRMO Yard.
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2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES
2.1  SITE HISTORY

The DRMO Yard and Building 1168 Leach Well source areas have limited documents
available to describe past practices. However, most source areas underwent evaluations,
including sampling and analyses, before the RI. The source areas were listed as hazardous
waste sites requiring further evaluation in the RCRA Facility Assessment.

2.1.1 Defense Reutilization and Marketing Office Yard

From 1945 to 1961, the DRMO Yard was used for vehicle storage and contained 2 vehicle
maintenance shop. In 1961, the source area was converted into a salvage yard and was used
to store drums of waste oil; pesticides; solvents; vehicle fluids such as antifreeze and
hydraulic fluid; asphalt; and electrical transformers, some of which may have contained
polychlorinated biphenyls (PCBs). Many drums reportedly leaked. Items such as mattresses,
wood furniture, and possibly plastics were incinerated routinely in a burn pit. It is likely that
the drummed fluids also were disposed of by burning. Waste ¢il, which historically contained
heavy metals, solvents, PCBs, and other contaminants, was used 1o control dust on roads in
the DRMO Yard during the 1970s and early 1980s. During the early 1980s, an estimated
3,000 gallons to 8,000 gallons of No. 1 diesel fuel were spilled near the former location of
Building 5001. Cleanup included spreading the contaminated soil throughout the yard.
Storage and destruction records were maintained by DRMO Yard personnel for three years
and then were destroyed. Consequently, complete records of DRMO Yard activities are
unavailable. '

From 1988 to 1996, eight leaking underground petroleum storage tanks, ranging in size from
500 gallons to 10,000 gallons, were removed from the DRMO Yard. Cleanup of the
associated petroleum-contaminated soil and groundwater is being conducted under the Two-
Party Agreement.

From 1990 through 1993, investigations including geophysical surveys, surface and
subsurface soil sampling, and installation of groundwater monitoring wells were conducted to
identify the extent of contamination at the DRMO Yard.

The DRMO Yard serves as the permitted hazardous material transfer point for Fort
Wainwright, Fort Greely, and Eielson Air Force Base.

2.1.2 Building 1168 Leach Well

Building 1168 was constructed as a lube oil and vehicle storage facility in 1949 and was
converted into a petroleum test Iaboratory in 1962. The building contained a 10,000-galion
lube oil AST, oil/water separator system, 250-gallon UST that discharged to the leach well,
2,000-gallon heating oil UST, and septic system for sanitary waste. Contaminant and water
mixtures apparently entered floor drains, passed through the oil /water separator, and flowed
into the leach weil that serviced the building. Contaminants suspected to have entered the
floor drains include engine and transmission oil, gasoline, diesel, jet fuel; solvents, hydraulic
fluid, and engine coolants.
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As-built drawings from 1962 indicate that the room housing the 10,000-gallon AST was
converted into a POL laboratory. The 10,000-gallon tank was removed, and a new floor and
floor drain system were installed.

In 1985, the Post utility maintenance group replaced the waste line from Building 1168 to the
leach well. The workers did not report any stained soil or odors; however, they reportedly
felt light-headed when working near the connection to the leach well.

Numerous investigations occurred at the Building 1168 Leach Well before the start of the RI.
From 1990 through 1993, investigations including geophysical surveys, surface and
subsurface soil sampling, and installation of groundwater monitoring wells were conducted to
identify the extent of contamination at the Building 1168 Leach Well.

In 1990, a groundwater survey conducted by the United States Army Environmental Hygiene
Agency and 2 RCRA Facility Assessment conducted by EPA recommended further _
investigation at the Building 1168 Leach Well. This recommendation was based on the high
potential for releases via the leach well and UST.

In 1994, a pilot-scale remediation system was installed around the leach well to determine
whether an in situ treatment system was technically feasible in source area soils because the
contamination is located mainly in subsurface soils and groundwater. Progress reports have
shown that the soil vapor extraction (SVE)/air sparging (AS) system has been very effective
as a remediation technology at this source area.

2.2 ENFORCEMENT ACTIVITIES

Fort Wainwright was placed on the CERCLA NPL in August 1990. Consequently, a Federal
Facilities Agreement (FFA) was signed by EPA, the Alaska Department of Environmental
Conservation (ADEC), and the United States Department of Army in spring 1992. The FFA
ensures that appropriate actions are taken to protect public health and the environment in
accordance with state and federal laws. The FFA divided Fort Wainwright into five OUs,
one of which is OU-2, and outlines the general requirements for investigation and/or
remediation of suspected historical hazardous waste source areas associated with Fort
Wainwright.

An additional goal of the FFA was to integrate the Army's CERCLA response obligations and
RCRA corrective action obligations. Remedial actions implemented will be protective of
human health and the environment such that remediation of releases shall obviate the need for
further corrective actions under RCRA (i.e., no further corrective action shall be required for
Source areas).

2.3  HIGHLIGHTS OF COMMUNITY PARTICIPATION

The public was encouraged to participate in the selection of the remedies for OU-2 during 2
public comment period from May 1 to May 31, 1996. The Fort Wainwrighr Proposed Plan
for Remedial Action, Operable Unit 2 presents more than 11 combinations of options
considered by the Army, EPA, and ADEC to address contamination in soil and groundwater
at OU-2. The Proposed Plan was released to the public on May 1, 1996, and was sent to 130
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known interested parties, including elected officials and concerned citizens. An informational
Fact Sheet dated March 1996, providing information about the Army‘s antire cleanup program
at Fort Wainwright, was mailed to the same mailing list.

The Proposed Plan summarizes available information regarding QU-2. Additional materials
were placed in two information repositories: one at the Noel Wien Library in Fairbanks and
the other at the Fort Wainwright Post Library. An Administrative Record, including al} items
placed in the information repositories and other documents used in the selection of the
remedial actions, was established in Building 3023 on Fort Wainwright. The public is
welcome to inspect materials available in the Administrative Record and the information
repositories during business hours. The Administrative Record index is provided in Appen-
dix B.

Interested citizens were invited to comment on the Proposed Plan and the remedy selection
process by mailing comments to the Fort Wainwright project manager, by calling a toll-free
telephone number to record a comment, or by attending and commenting at a public meeting
on May 8, 1996, at the Carlson Center Prow Room in Fairbanks. No official comments were
received from the public during the comment period. Six people attended the public meeting.

Display advertisements in the Fairbanks Daily News-Miner, published on April 28 and May 1,
5, 6, 7, and 8, 1996, also include information regarding the information repositories, the toll-
free telephone line, and an address for submitting written comments.

The Responsiveness Summary in Appendix C summarizes and addresses public comments on
the Proposed Plan and the remedy selection process.

2.4 SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION

As with many Superfund sites, the problems at Fort Wainwright are complex. OU-2 will be
the third OU, following OU-3 and OQU~4, at Fort Wainwright to have completed the RI/FS
process and to begin remedial action activities. The OU-2 RI and FS were performed in
accordance with the RI/FS Management Plan for OU-2. The RI fieldwork was conducted
during summer 1993, The final R, Data Validation Review, Risk Assessment, and FS
reports were submitted to EPA and the State of Alaska in January, September, and October
1995 and April 1996, respectively.

This ROD presents the selected remedial action for OU-2 chosen in accordance with
CERCLA as amended by the Superfund Amendments and Reauthorization Act of 1986
(SARA) and, to the extent practicable, the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP). The decision for OU-2 is based on the Administrative Record.

The remedial actions described in this ROD address threats to human health and the
environment posed by the contamination at OU-2. The RI/FS has defined potential risks

posed by existing groundwater contamination and the potential for migration if remediation
does not occur.
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3.0 SUMMARY OF SOURCE AREA CHARACTERISTICS

Physical features, hydrogeologic conditions, and the nature and extent of contamination for
the DRMO Yard and Building 1168 Leach Well source areas are described briefly in the
following sections.

3.1 DEFENSE REUTILIZATION AND MARKETING OFFICE YARD
3.1.1 Physical Features, Hydrogeologic Conditions, and Transport Pathways

The topography at the DRMO Yard source area grades gently to the nortk and northwest.
However, numerous depressions and the presence of silty soil may promote surface water
ponding. Surface water runoff from the northeast portion of the source area drains east to a
drainage ditch, adjacent to Badger Road, that eventually drains into the Chena River. Surface
water runoff from the west half of the source area may enter Channel B, 2 man-made,
riprapped conveyance that parallels the west boundary of the DRMO Yard and comnects the
Chena and Tanana Rivers. Flow is predominantly toward the Chena River, approximately 1
mile away.

A shallow stream bed located north of the DRMO Yard source area may serve as a channel
for surface water runoff to the Chena River during spring breakup and heavy precipitation. A
small pond is located 150 feet north of the DRMO Yard; however, the pond does not
discharge into a well-defined surface drainage system and the relationship of the pond to
groundwater is unknown.

At the DRMO Yard, surface soil can be characterized as fill materiai, 3 feet to 6 feet deep,
consisting of silt, silty sands, and gravels. Subsurface soil at the DRMO Yard is variable and
consists of layers of unconsolidated silty sand, gravel, silt, and alluvial deposits of sand and
gravel.

Contaminants were detected in surface soil, subsurface soil, sediment, surface water, and
groundwater at the DRMO Yard.

Contaminants in surface soil are available to migrate via surface runoff. Although the DRMO
Yard is relatively flat, nearby ponds and drainage ditches may receive contaminated runoff
from the site. Contaminated runoff from the DRMO Yard would be deposited in sediments.
Dissolved contaminants in runoff may be transported through the system of drainage channels
and streams in and around the source area to the Chena River. Contaminants in surface soil
also can migrate via infiltration to subsurface scil through the downward percolation of
precipitation and snowmelt. The extent of contaminant infiltration into subsurface soil
depends on the affinity of specific contaminants to adsorb or complex with soil particles.
Surface soil contamination also can migrate from the DRMO Yard via particulate transport
and volatilization; however, this migration pathway is considered relatively minor because of
the six-month snow cover in the Fairbanks area.

Contaminants in subsurface soil are available to migrate downward through percolation to

groundwater, caused by infiltration of precipitation and snowmelt. Volatile subsurface soil
contaminants also can migrate upward to the surface through volatilization.
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Groundwater is encountered at approximately 7.5 feet BGS in an unconfined drinking water
aguifer consisting of poorly graded, coarse-grained deposits of sand and gravel. Groundwater
generally flows west to northwest toward Channel B, which was constructed as part of the
Chena River fiood control project that connects the Chena and Tanana Rivers. Changes in
flow direction in Channel B occur frequeatly and are attributable to water level changes in the
Chena and Tanana Rivers. This change may result in Channel B recharging groundwater near
the DRMO Yard. However, fluctuations in flow direction occur frequently and are
attributable to water level changes in the Chena and Tanana Rivers.

Dissolved contaminants in groundwater will migrate through advective forces, influenced by
horizontal and vertical groundwater flow gradients. Contaminated groundwater migrating
from the DRMO Yard area eventually may be discharged to Channel B or to the drainage
channel located north of the DRMQ Yard (see Figure 1-3).

Residents in three nearby subdivisions use groundwater as a drinking water source. These .
private wells are located upgradient of the DRMO Yard, in the same unconfined aquifer as
the identified DRMO Yard groundwater contamination. Groundwater generally flows west to
northwest, away from these residential areas; however, fluctuations in flow direction

occur. The first residential area is approximately 1,400 feet to the north, the second is
approximately 1,000 feet to the northeast, and the third is approximately 400 feet to the
southeast. A public drinking water well and fire suppression system were installed in 1996
and are in service within the fenced DRMO Yard. This well was installed directly upgradient
of the known groundwater solvent contamination plume, at a depth of 102 feet. The solvent
plume extends from approximately 7 feet BGS to between 30 feet and 40 feet BGS. Pumping
rates at the public drinking water well will be limited until federal Safe Drinking Water Act
and State of Alaska Drinking Water Standard maximum contaminant levels (MCLs) are
achieved in the contaminant plume to reduce the chance of changing plume characterization
and of causing the plume to be drawn within the cone of influence of the potable water well.

3.1.2 Nature and Extent of Contamination

From 199Q through 1993, investigations including geophysical surveys, surface and
subsurface soil sampling, and installation of groundwater monitoring wells were conducted to
identify the extent of contamination at the DRMO Yard.

In July 1992, 12 borings and two monitoring wells were installed in an area north of Building
5001 at the DRMO Yard as part of a geotechnical investigation for placing 2 building
foundation, Petroleum hydrocarbons that exceeded ADEC’s soil cleanup levels were detected
in the soils. Groundwater in one monitoring well contained trichloroethene (TCE)

at 8.6 parts per billion {(ppb). The state and federal MCL for TCE is 5 ppb. A petroleum
UST was associated with the most significant contamination at this source area, which is
being remediated under the Two-Party Agreement.

Additional areas of soil and groundwater contamination at the DRMO Yard were investigated
through a Preliminary Source Evaluation at the DRMO Yard in September 1992. The
evaluation confirmed results from previous investigations conducted in the vicinity of and in
the DRMO Yard. Petroleum hydrocarbons and volatile organic compounds (VOCs)
associated with fuels and low levels of dioxins/furans, PCBs, and pesticides were detected in
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soils and groundwater,

In 1993, the OU-2 RI was conducted. The main objectives at the DRMO Yard were to verify
information about the nature and extent of surface and subsurface soil and groundwater
contamination and to collect information of sufficient quality to be used in a Baseline Risk
Assessment. The field investigation consisted of the following tasks: 2 geophysical survey,
surface and subsurface soil sampling, installation of groundwater probes and monitoring
wells, collection of groundwater samples, surface water and sediment sampling, and aquifer
testing.

Contaminants detected in soil, groundwater, and sediments included organic compounds; i.e.,
petroleum hydrocarbons, PCBs, polynuclear aromatic hydrocarbons, chlorinated VOCs,
dioxins, and pesticides. Several inorganic elements also were detected; i.e., manganese, lead,
and arsenic (see Tables 3-1 through 3-5). These contaminants are believed to have come from
several on-site sources, including former petroleum USTSs; on-site storage of electrical
transformers and drums without secondary containment; and the incineration of mattresses,
wood furniture, drummed fluids, and plastics in an on-site fire burn pit. These contaminants
were compared to existing background levels determined for inorganics in this mineral-rich
area, screened for inclusion in the Human Health and Ecological Risk Assessment, and
compared to state and federal drinking water standards. Analytes were retained as
contaminants of concern if they exceeded background levels, standard risked-based screening
criteria for residential exposure assumptions of 1 107 for soils and X107 for groundwater
and a hazard index of 0.1, or state and federat MCLs. The levels of inorganics are
attributable to elevated background concentration. No floating products (lighter-than-water
nonaqueous phase liquids [LNAPLs]) or pure product solvents (denser-than-water nonaqueous
phase liquids [DNAPLs]) were identified in the groundwater at the DRMO Yard.

This source was divided into six sub-areas. Sub-areas were used because of the size of the
site, and to accurately characterize different types of suspected contaminants based on
historical activities or known releases that had occurred. Planned remediation of source areas
also is identified by sub-area.

The suspected sources of contaminants in the soil and groundwater at two sub-areas, DRMO2
and DRMO3, are removed USTs. Contaminants include petroleum and fuel products that
exceed State of Alaska soil cleanup levels. Groundwater contamination included TCE and
tetrachloroethene (PCE) at levels below state and federal MCLs.

Petroleum hydrocarbons in soil and groundwater at sub-area DRMOS exceeded State of
Alaska soil cleanup levels for UST petroleum-contaminated soil. This source area also
contained PCBs at concentrations below action levels and one soil boring with dieldrin at a
concentration of 1.0 milligrams per liter. A resampling event was conducted at this source
area; five samples were collected in the vicinity of the positive dieldrin sample. The results
were nondetect or less than screening levels. Because of the type of contaminants and
suspected sources of contamination in DRMO2, DRMG3, and DRMOS3, these source areas
are being remediated under the Two-Party Agreement.

At sub-area DRMOI, two contaminants—PCE and TCE—were detected in the groundwater at
levels above their state and federal MCLs of 5 ppb. A well-defined groundwater plume, with
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maximum concentrations of 190 ppb and 17 ppb for PCE and TCE, respectively, has been
identified. PCE has migrated to the northwest in the direction of the groundwater flow and
extends beyond the DRMO Yard boundary, toward Channel B. The extent of the PCE plume
is illustrated in Figure 3-1. TCE detected in groundwater and soil is likely a degradation
product of PCE. The RI indicates that PCE-saturated soils above the groundwater plume are
the source of groundwater contamination; however, soil contaminant levels were not found at
concentrations that would result in the identified groundwater contaminant levels. The
maximum depth of PCE in groundwater is between 30 feet and 40 feet BGS, with the highest
concentration near the soil-water interface (7 feet BGS). This indicates that there is not a
pure product DNAPL source in the aquifer. Shallow and fluctuating groundwater conditions
contribute to the ongoing release of contaminants to groundwater. This is supported by the
highest soil concentration found in the saturated vadose zone, possibly associated with
subsurface releases from an abandoned wood stave pipe. Additionally, the groundwater
plume isocontours and concentrations are indicative of a discrete defined subsurface source.
While soil sampling in an approximate 75-foot grid in this area did not idemtify the source, the
conceptual model supports its presence. The soils will be treated during in situ remediation at
this site.

Benzo(a)pyrene was detected in three "hot spots” at sub-areas DRMOI and DRMO4 (see
Figure 3-1}. Approximately 1,900 cubic yards of soil has been impacted by this compound.
The source of the benzo(a)pyrene has not been identified, but the compound may be a by-
product of the burning and drum storage activities within the "hot spot" areas at the source
area. The maximum depth of detection was 2 feet BGS, indicating that the contamipant does
not migrate readily through the soil column and is not a threat to groundwater.

At sub-area DRMO4, benzene and PCE in the groundwater exceed state and federal MCLs of
5 ppb (at 7.5 ppb and 51 ppb, respectively) and appear to originate from miscellaneous
releases associated with operations occurring along a railroad spur. Soils contaminated with
solvent and petroleum compounds are considered the source of groundwater contamination.
The groundwater contamination is found at the southwest portion of the railroad spur and is
isolated and small in size. Although only one groundwater sample exceeded the state and
federal MCL for PCE and two samples exceeded the state and federal MCLs for benzene, a
well-defined groundwater plume is present. The contamination begins at the southwest
portion of the raiiroad spur and extends northwest to the road, from the west gate through the
DRMO Yard (see Figure 3-2). Several other compounds were detected at concentrations
below action screening levels in the soil and groundwater during the RI.

At sub-area DRMO®6, sample detections included petroleum hydrocarbons and low leveis of
PCBs, dioxins, and inorganic elements; however, no contaminants attributable to activities
associated with this sub-area exceeded screening levels. Sediment and surface water sample
results will be evaluated further for potential contribution to cumuiative ecological risk in the
postwide Risk Assessment. No action is planned for this sub-area.

3.1.3 Defense Reutilization and Marketing Office Yard Summary
The petroleum-related contamination, including diesel-range organics (DRO) and gasoline-
range organics (GRO) found in soil and groundwater throughout the source area, will be

addressed through the Two-Party Agreement, except in areas where they are comingled with
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other contaminants of concern. The PCE and TCE groundwater contaminant plumes underlie
a sizable portion of sub-areas DRMO! and DRMO4. Groundwater monitoring well
contaminant levels in these source areas exceed state and federal MCLs for PCE and TCE at
DRMO]! and for PCE and benzene at DRMO4, In addition, "hot spots” of benzo(a)pyrene
were found in DRMO1 and DRMO4. A summary of analytical results for the DRMO Yard
can be found in Tables 3-1 through 3-5.

3.2 BUILDING 1168 LEACH WELL
3.2.1 Physical Features, Hydregeolagic Conditions, and Transport Pathways

The topography at the Building 1168 Leach Well source area is relatively flat. No surface
water drainage pathways are evident. During periods of high precipitation and spring
snowmelt, surface water may flow overland to low-lying areas north and southeast of the site.
The nearest surface water body, the Chena River, is approximately 1,800 feet to the east.
The source area is surrounded by a spruce-hardwood forest to the west, north, and east.

Subsurface soil at the Building 1168 Leach Well source area consists of unconsolidated lIenses
of interlayered silt, silty sand, and poorly graded sand and gravel, underlain by sandy gravel.
Fine-grained silt deposits appear as shallow lenses within silty sand and sand, and are overlain
mostly by silty gravel. Silty, gravelly surface soil is predominantly fill material, likely laid
down when the Building 1168 parking lot was constructed. Near surface sand and siit are
underlain mainly by poorly graded, loose- to medium-density, saturated, sandy gravel that is
highty permeable. '

Contamination originated from a leach well that received liquids collected in floor drains
within Building 1168. Floor drains were connected to a buried pipe that discharged to the
leach well at approximately 13 feet BGS. Because of the release mechanism, significant
surface soil contamination has not been identified at this source area. Floor drains within the
building are suspected of receiving spilled oil and lubricants, fuels, solvents, and engine
coolants. Contaminants in subsurface soil are available to migrate vertically toward
groundwater with infiltration of precipitation and snowmelt. Lateral spreading of contami-
nants in subsurface soil has occurred from point sources of contamination because of capillary
forces and partitioning exceeding gravitational forces on contaminant movement. Volatile
contaminants in subsurface soil also can migrate upward through volatilization from
groundwater to soil.

Infiltration and percolation through contaminated soil have been contributors to groundwater
contamination. Leaching through contaminated soils caused by fluctuating groundwater levels
and the affinity of petroleum products to float also have been major factors in continued
groundwater contamination.

Groundwater is the main contaminant migration pathway at the Building 1168 Leach Well
source area. Groundwater was encountered between 12 feet to 17 feet BGS and flows to the
northwest toward the west boundary of Fort Wainwright and off-post residential areas. No
confining layers have been encountered in the source area. Dissolved contaminants in
groundwater will migrate through advective forces, influenced by horizontal and vertical
groundwater flow gradients.
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3.2.2 Nature and Extent of Contamnination
Numerous investigations occurred at the Building 1168 Leach Well before the start of the RI.

In 1990, a groundwater survey conducted by the United States Army Environmental Hygiene
Agency and an EPA RCRA Facility Assessment recommended further investigation at the
Building 1168 Leach Well. This recommendation was based on the high potential for releases
from the leach well and UST.

In 1992 and 1993, a Preliminary Source Evaluation was performed and included analytical
measurements of surface and subsurface soil and groundwater samples. Petroleum
hydrocarbons were detected in subsurface soil samples exceeding the State of Alaska cleanup
levels for non-UST petroleum-contaminated soil. TCE and benzene exceeded the state and
federal MCLs of 5 ppb. Ethylbenzene and xylenes also were detected in groundwater. The
highest analyte concentrations in soil and groundwater were from samples closest to the leach
well,

The OU-2 RI was conducted in 1993. The principal objectives of the Rl at the Building 1168
Leach Well were to obtain information about the nature and extent of subsurface soil and
groundwater contamination. The field investigation consisted of the following tasks: one
surface soil sample, numerous subsurface soil samples, installation of two monitoring wells,
collection of groundwater samples, aquifer testing, and a Treatability Study.

The RI results confirmed petroleum hydrocarbon and semivolatile organic compound
contamination in groundwater, specificaily benzene and TCE above state and federal MCLs of
5 ppb. No floating petroleum product (LNAPL) was found in the groundwater at this site.
Manganese also exceeded risk-based concentrations but is attributable to background
concentrations in this mineraily rich area.

Contaminants detected in subsurface soils at the Building 1168 Leach Well include inorganics
and petroleum hydrocarbons. Groundwater at the Building 1168 Leach Well contained
petroleum hydrocarbons, aromatic and chlorinated VOCs, and inorganic elements. Tables
3-6, 3-7, and 3-8 list the chemicals detected in soil and groundwater at the Building 1168
Leach Well.

In subsurface soil, petroleum hydrocarbon-contaminated soil extends approximately 50 feet
radially from the leach well. Contaminant concentrations decrease with increasing horizontal
distance from the leach well. The thickness of subsurface soil contamination ranges from the
bottom of the leach well to the seasonal low-water table elevation. A smear zone
approximately 4 feet thick exists underneath the leach well and is a result of water table level
fluctuations. An estimated 1,300 cubic yards of subsurface soil has been impacted by
contaminants discharged from the leach well (see Figure 3-3). Table 3-6 lists the analytes
detected in soil.

The contaminated soil around the leach well appears to be the source of petroleum
hydrocarbons and VOCs detected in groundwater. Contamination from subsurface soil has

created a comingled benzene and TCE plume in groundwater 20 feet to 50 feet BGS. The
plume extends horizontally downgradient (northwest) approximately 400 feet from the leach
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well (see Figure 34). Measurable free-floating product on the groundwater has not been
detected at the Buijlding 1168 Leach Well.

An SVE/AS pilot-scale treatability study was initiated in November 1994. Quarterly
monitoring results indicate at least a 50% reduction of petroleum-related contaminants in
groundwater in the active treatment zone over the last two years. Benzene and TCE were not
detected within the active zone. However, exceedances of state and federal MCLs still exist
outside the pilot-scale active treatment zone.
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Page | of 6

Table 3-1
SUMMARY OF SURFACE AND SUBSURFACE SOIL SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(mg/kg)
Location of Risk-Based Number of
Nutnher of Samples Range of Detected Maximum Screening Background Samples

Analyte Analyzed/Detected Concentralions Conceniration Concentration?® Concentration | Exceeding RBCs

Petroleum Hydrocarbons
Diesel-range oawminme 328/163 0.0038 - 9,600 AP-6738 100 NA 37
Gusoline-range organics® 3122166 0.25 - 690 AP-6773 i) NA 15

o Yolatile Organic Componnds

1,2,4-Trimethylbenzene 32319 0.004 - 2.8 AP-6773 39 NA ¢
1,3,5-Trimethylbenzene 323/18 0.006 - 5.6 AP-6713 31 NA 0
Acclone 32330 0.017-0.42 AP-6806 7,800 NA 0
Benzene 12314 0.006 - 0.008 AP-6771 22 NA o
Cumene (isopropylbenzenc) 32372 0.0092 - 0.016 AP-6806 3,100 NA 0
Ethylbenzene 323/5 0.003 - 0.023 AP-6771 7,800 NA ¢
mé&p-Xylene 32317 0.005 - 0.077 AP-6771 160,000 NA 0
Methylene chloride 3231212 0.003 - 0.095 AP-6T73 85 NA 5
n-Butylbenzene 323/6 0.006 - 0.63 AP-6B06 NA NA NA
n-Propylbenzene 32312 0.0082 - 0.023 AP-6806 NA NA NA
—ﬂu@_o:n 323/7 0.002 - 0.035 AP-6TH 160,000 NA ¢
= p-lsopropyltoluenc 323/13 0.005 - 2.2 AP-6T71 NA NA NA

Key at end of table,
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Page 2 of 2

Table 3-2

SUMMARY OF SEDIMENT SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2

FORT WAINWRIGHT, ALASKA

(mg/kg)
Location of Risk-Based Number of
Number of Samples Range of Detected Maximam Sereening Peckground Sawmples
Analyte Analyzed/Detected Concentrations Concentration Concentration® Concentrstion | Exceeding RECs
Dioxins/Furans (pg/g)
2,3,7,8-TCDD TEQ 9/9 0.0043 - T1.98 007 4.10 NA 3
Note: The RBC used for chromium is the one for trivalent chromium. The RBC used for arsenic is for the carcinogenic form of arsenic,
a Risk-based screcning concentration risk values are basedona 1 % 1075 residential direct comtact or an HQ = 1 (EPA, Region I, July 11, 1994, Risk-Based Concentration
Tables).
b ADEC seil cleanup matrix score for Level A cleanup of DRO is 100 mg/kg.
Key:
ADEC = Alaska Department of Environmental Conscrvation,
DRGQ = Diesel-range organics.
DRMO = Defense Reutilization and Marketing Office.
ag/kg = Micrograms per Kilogram.
mg/kg = Milligrams pee kilogram.
NA = Nol applicable.
PCB: = Polychlorinated biphenyls.
pe/g = Picograms per gram,
RBCs = Risk-based concenirations.
TCPD = Tetrachlorodibenzo-p-dioxin,
TEQ = Toxicity equivalency.
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Page 2 of 4
Table 3-3
SUMMARY OF GROUNDWATER MONITORING WELL SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(ne/L)
Number of Alaska Water Quality Number of
Samples Range of Detected Laocation of Criteria Risk-Based Samples
Analyzed/ Concentrations Maximom (I8 AAC T0/MCL 18 Screening Background Exceeding
Anpalyte Detected Concentration AAC 80y Concentration® Caoncentration MCL

Naphthaltene 54/6 14 - 530 AP-5825 0.1/NA 1,500 NA NA
o-Xylene 3141 170 AP-5825 0.2/10,000 1,400 NA 0
p-lsopropyliotuene 31,2 15.19 AP-5825 NA/NA NA NA NA
sec-Butylbenzene 37 1.6-11 AP-5825 NA/NA 61 NA NA
Tetrachlorocthene (PCE) 1/6 .3 - 190 AP-6803 840/5 1.1 NA 3
trans-1,2-Dichlorocthene i 1.2-1.7 AP-6804 11,600/100 120 NA 0
Trichloracthene (TCE) 5/3] 4.8 -17 AP-6B04 515 1.6 NA 3
Trichlorafluoromethane 3n 6.3 AP-5764 NA/NA 1,300 NA NA
Semivolatile Organic Compounds
2-Mcthylnaphlhalene 2345 11 - 2400 AP-5825 0.1/NA NA NA NA,
Benzoic acid 2371 19 AP-6803 NA/NA 150,000 NA NA
Fluorene 234 2 AP-6803 0.1/NA 1,500 NA NA
Naphthalene 54/6 14 - 530 AP-5825 0.1/NA 1,500 NA NA
Organophosphorus Pesticides
Disulfoton 2373 0.14-13 AP-5826 NA/NA 1.5 NA NA

Key at end of table.
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Page 3 of 4
Table 3-3
SUMMARY OF GROUNDWATER MONITORING WELL SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(pg/L)
Number of Alaska Water Quality Number of
Samples Range of Defected Location of Criteria Risk-Based Samples
Analyzed/ Concentrations Maximum (18 AAC 70/MCL. 18 Screening Background Exceeding
Analyte Detected Concentration AAC 80) Concentration® Concentration MCL

Metals
Arsenic (dissolved) 23413 624 AP-5825 48/50 0.038 56 0
Arsenic (total) 2313 6-23 AP-382% 48/50 0.038 230 0
Barium (dissolved) 23120 100 - 310 AP-5825 1,600/2,000 2,600 520 0
Barium (total) 23720 100 « 32Q AP-5825 1,000/2,000 2,600 2,000 0
Lead {dissolved) 2371 6 AP-6802 NA/LS NA n 0
Manganese (dissolved) 23420 250 - 13,000 AP-5825 50b 180 1,900 20
Manganese (tolal) 23/20 270 - 13,000 AP-5825 50b 180 1,900 20
Dioxins/Furans {pg/L.)
2,3,7,8-TCDD TEQ 20M9 (.33 - 8.4183 AP-5765 10/30 0.43 NA 1]

Note: The RBC used for m&p-xylenc is the one for p-xylene. This RBC is the more conservative of the two, The RBC vsed for arsenic is for the carcinogenie form of arsenic.

4 Risk-based sereening concentration values are basedon a 1 X% 10°® residential direct contact risk or HQ =
b Secondary MCL.

Table 3-3 {Cont.)

Key at end of table,

1 (EPA, Region [II, July 11, 1994, Risk Based Concentration Tables).
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AAC

DRMO

MCL

pefl
NA

pefl

TCDD
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TEQ
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Alaska Administrative Code.

Defense Reutilization and Marketing Office.

Masximum contaminant level,
Micrograms per liter.

Not applicable,

Picograms per liter.
Tetrachlorodibenzo-p-dioxin.
Toxicily equivalency,
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. Page 2 of 5
Table 3-4
SUMMARY OF GROUNDWATER PROBE SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(ug/L)
Alaska Water _ Number of
Location of Quality Criteria Risk-Based Samples
Number of Samples | Range of Detected Maximum 18 AAC T0/MCL Screening Background Exceeding
Analyte Analyzed/Detected Concentrations Concentration (18 AAC 80 Concentration® | Concentration MCLs

Dichlorodifluoromethanc 93/2 1718 PO7 i1,000/NA J%0 NA NA
Ethylhenzene 97 1.3-6 P27 0.2/700 1,300 NA 0
mép-Xylene 93/8 1.6 - 87 P35 0.2/10,000 520 NA 0
Mecthyl ethyl ketone (MEK) 93/21 2-110 Trip Blank NA/NA 22,000 NA NA
Methylenc chloride 93/26 1-88 P35 NA/S 4.1 NA 2
n-Butylbenzene 9341 30 P34 NAINA NA NA NA
n-Propylbenzens 93/8 i.6-32 P34 NA/NA NA NA NA
x-Xylene 93/ 1.2 - 150 Pas 0,2/10,000 NA NA 0
p-lsepropyliclucne 93110 1.5 - 200 P4 NA/NA NA NA NA
see-Butylbenzene 93/7 1.2-25 P34 NAMNA 61 NA NA
Styrene 9372 [.7 - 69 P37 NA/100 1,600 NA 0
Telrachlorocthene (PCE) 93/20 1.1-65 P35 840/5 1.1 NA 3
Toluene 93/5 1.5-3.7 P61 0.2/1,000 750 NA 0
trans-1,2-Dichloroethene 93/6 1.3-44 P43 11,600/100 120 NA ]
Trichloroethene (TCE} 93419 1.4-9.1 P51 5/5 1.6 NA 12
Trichlorofluoromethane 93/2 1.6 - 4.1 P12 NA/NA, 1,300 NA 0

Key at end of Inble.
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Table 3-4 (Cont.)

Key:
AAC = Alaska Administrative Code,
DRMO = Defense Reutilization and Marketing Office.
MCL = Maximum contaminant level,
ng/l = Micrograms per liter.
NA = Not applicable.
pg/l. = Picograms per liter.
TCDD = Tetrachlorodibenzo-p-dioxia,
TEQ = Toxicity equivalency.
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Table 3-5 (Cont.)
Key:

AAC = Alaska Administrative Code,

DRMO = Defense Reutilization and Marketing Office,
MCL = Maximum contaminant level.
ug/l = Micrograms per liter.

MNA = Not spplicable,
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Page 1 of 2
Table 3-6
SUMMARY OF SOIL SAMPLE RESULTS
BUILDING 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(mg/kg)
Number of Range of Location of Risk-Based Number of
Samples Detected Maximuin Screening Background Sawmples
Analyte Analyzed/Detected | Concentrations | Concentration Concentration® | Concentration | Exceeding RBCs |
PCBs and Organochlorine Pesticides __
4,4-Dichlorodiphenylinchloreethane 51 0.0048 AP-6808 1.9 NA 1 __
Metals
Arsenic 515 1.3-5.1 AP-6808 0.37 17 5
Barium 515 29 - 120 AP-6308 5,500 275 0
Cadmium 515 0.73-22 AP-6808 39 1.7 0
Chromium 5/5 6.8 22 AP-6808 78,000 a5 o
Lead 545 24-19 AP-6808 400 25 0
Mangancse 515 93 - 380 AP-6808 350 NA 0
Selenium 511 0.22 AP-6808 390 NA 0
Siiver 5/4 0.98 - 3.7 AP-6808 39¢ NA 0
Petrolenm Hydrocarbons
DRO 1T 260 - 1,700 582 100° NA 7
GRO H7 26 - 4,600 SB-1 50° NA 6
Volatite Organic Compounds
Benzene 710 NA NA 22 NA NA
m&p-Xylencs 16 4.4-62 583 160,000 NA 0

Key ut end of table,
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Table 3-6

OPERABLE UNIT 2

FORT WAINWRIGHT, ALASKA

SUMMARY OF SOIL SAMPLE RESULTS
BUILDING 1168 LEACH WELL SOURCE AREA

(mg/kg)
Number of Range of Location of Risk-Based Number of
Samples Detected Maximum Screening Background Samples
Analyte Analyzed/Detected | Concentrations | Concentration | Concentration® | Concentration | Exceeding RBCs
o-Xylenes U6 29-3 $B8-3 160,000 NA 0
Toluene . T4 0.34-10 SB-3 16,000 NA 0
BTEX 116 74 - 103 B3 108 NA 5
Trichloroethene 0 NA NA 58 NA Q
Note: The RBC used for m&p-xylenes is (he RBC for xylenes mixed. No RBC existes for p-xylenes in soil, The RBC uscd for arsenis is the one for the carcinogenic
form of arsenic. The RBC used for chromium is the one for trivalent chromium.
a

Concentralion Tables).

b ADEC soil cleanup matrix score for Level A DRO is 100 mg/kg.
€ ADEC soil cleanup matrix score for Level A GRO is 50 mg/kg.
d  ADEC soil cleanup matrix score for Level A BTEX is 10 mgfke.
Key:

BTEX = Benzene, toluene, cthylbenzene, and total xylenes.

DRO = Diesel-range organics,

GRO = Gasoline-range organics,

mg/kg = Milligrams per kilogram.

NA = Not applicable.
PCBs = Polychlorinated biphenyls.
RBCs = Risk-based concentrations.

Risk-based screening concentration values are based ona | X 10°0 residential direct contact risk or sn HQ =1 (EPA Region IlI, July 11, 1994, Risk Based
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Pape 2 of 3
Table 3-7
SUMMARY OF GROUNDWATER SAMPLE RESULTS
BUILDING 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(ng/L)
Alaska Water Number of
Number of Range of Location of Quality Criteria Risk-Based Samples
Analyte and Concentration Samples Detected Maximum 18 AAC T0/MCL (18 Screening Background Exceeding
Units Analyzed/Detected Concentrations Concentration AAC 30) Concentration® Concentration MCLs

p-Isopropyltoluene 20/4 10 - 30 AP-5751 NA/NA NA NA NA
se¢-Butylbenzene 20/4 4.4-11 AP-5751 NAMNA 61 NA NA
Toluene 2011 710 AP-5751 0.2/1,00¢ 750 NA 0
Trichloroethene 20/1 23 AP-5751 515 1.6 NA 1
Trichlotofluoromethane 2043 51-26 AP-5781 NA/NA 1,300 NA NA
Semivolatile Organic Compounds
2-Melhylnaphthalenc 15/4 5.59 AP-5751 0.1/NA NA NA NA
Naphthalene 35/8 5-130 AP-5751 0.1/NA 1,500 NA NA
Metals
Arsenic {dissolved) 1547 172 -27 APR-5751 48/50 0,038 20 0
Arxsenic {total) 16/6 1.8-25 AP-5751 48/50 0.038 iy 0
Barium (dissolved) 15/14 62 - 350 APR-3751 1,000/2,000 2,600 988 o
Barium {total) 16/14 48 - 330 AP-5751 1,000/2,000 2,600 341 0
Cadmium {disselved) 15/1 4.9 AP-6333 9.3/5 I8 1.8 0
Chromium {total) 16/2 8- 48 AP-6332 1/10¢ 37,000 NA 0

Key at end of table,
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Page 20f 4
Tahle 3-8
SUMMARY OF MICROWELL SAMPLE RESULTS
BUILDING 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(pg/L)
Alaska Water Number of
Number of Range of Location of Quality Criteria Risk-Based Samples
Samples Detected Maximum 18 AAC 70/MCL Screening Background Exceeding
Analytes Analyzed/Detected Concentrations Concentration (18 AAC 8D) Conceniration® | Concentration MCLs

Volatite Organic Compound
1,2,4-Trimethylbenzene 276 2. 800 PSOL 100/NA 3 NA NA
1,3,5-Trimethylhenzenc 275 3 - 370 Ps01 100/NA 2.4 NA NA
1,3-Dichlorobenzene 211 3 P82l T63/NA 540 NA MNA
2-Butapone (MEK} 212 2-3 pPsig NA/NA 22,000 NA NA
4-Chlerotoluene 2m 5 [ 741 NA/NA NA NA NA
Acctone 2749 2.9 PS09 NA/NA 3,700 NA NA
Benzene 2712 0.6 - 250 P501 0.2/5.0 0.36 NA 8
Bromobenzene 2M 9 P521 NA/NA NA NA NA
Carbon disulfide 2112 051 PS05 NA/NA 21 NA NA
Chloroform 211 2.4 P51l 1,240/100 0.15 NA 0
Dichlorodifluoromethane M7 0.7-1 PSLS NA/NA 390 NA NA
Ethylhenzene 28 3.6 - 650 P501 0.2/700 ,300 NA 0
Cumene ([sopropyibenzene) 2745 Z2-10 P501 NA/NA 1,500 NA NA

Key al end of table.
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Page 4 of 4
Table 3-8 (Cont.)

Note:  The RBC used for assenic is for the carcinogenic form of atsenic. The RBC used for chromium is the one for trivalent chromium, The RBC used for xylenes is
the one for xylenes mixed. The RBC used for 3- and 4-methylphenol is the one for 4-methylphenol, the more conservative of the two.

2 Risk-based screening concentralion values basedona 1 x 100 residential risk or HQ=1 (EPA, Region [II, July 11, 1994, Risk-Based Concentration Tables).

b Secondary MCL.
Key:

AAC = Alaska Administrative Code,

DRQO = Diesel-range organies.
GRO = Gasoline-range organics.
MCLs = Maximum contaminant levels,
MEK = Mecthyl ethyl ketone. '
pg/l. = Micrograms per liter,
NA = Nol applicable,

VOCs = Volalite organic compounds.
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4.0 SUMMARY OF SITE RISKS

The Baseline Human Health and Ecological Risk Assessment is one mechanism for
determining the need for taking action at the source areas and indicates exposure pathways
that need to be addressed by remedial action, Risk Assessments are performed using
information regarding contaminants and assumptions regarding the extent to which people may
be exposed to them. This summary of the Baseline Human Health Risk Assessment for the
source areas is divided into the five following sections:

& [dentification of chemicais of potential concern;
* Exposure assessment;
+ Toxicity assessment;

* Risk characterization, which is an integration and summary of the
information gathered and analyzed in the preceding sections; and

*  Analysis of the uncertainties involved in developing a Risk Assessment.

The summary concludes with the results of the Ecological Risk Assessment conducted for the
DRMO Yard and Building 1168 Leach Well. '

Human Health and Ecological Risk Assessments were conducted for OU-2 to determine
potential risks in the absence of remedial action. CERCLA guidance allows the Baseline
Human Health Risk Assessment to reflect the expected future use of a site. Scenarios
involving future residential use of the DRMO Yard and Building 1168 Leach Well were
completed; however, these scenarios were determined to not be appropriate for soils because
industrial use is the reasonably anticipated future use, based on the Post Master Plan and
historical use of both areas.

It was determined, because of site hydrological conditions, that future residential risks
identified in the Baseline Human Health Risk Assessment apply to groundwater because an
gxposure pathway for domestic water users exists. The NCP requires that groundwater be
returned to its beneficial uses whenever practicable. At these source areas, the bepeficial use
is domestic water supply.

4.1 IDENTIFICATION OF CONTAMINANTS OF CONCERN

Selection of contaminants of concern, which are chemicals that potentially contribute to
human health risks at the source areas, was a three-step process. First, the maximum
concentrations of contaminants detected in on-site soil and water during the RI field
investigation were compared 10 health-based screening levels for soil and drinking water
developed by EPA, Region 3, (April 20, 1994} and Region 10, Supplemental Risk Assessment
Guidance. These standards reflect residential exposure assumptions of 1 X 10®° and 1x 107
risks associated with groundwater and soil, respectively, or a hazard quotient of 0.1 for all
media. Secondly, inorganic chemicals were compared to naturally occurring background
levels. If concentrations were found below established background levels, they were
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eliminated from further consideration. Thirdly, chemicals detected at a frequency of less than
1% were eliminated from consideration uniess their concentration was significantly bigher
than EPA's health-based screening leveis. While soil contamination did not pose a direct
threat to human health, it does act as an ongoing source of contamination to groundwater.

Table 4-1 presents the contaminants of concern identified in each environmental medium
evaluated for each source area.

42 EXPOSURE ASSESSMENT

The exposure assessment estimates the type and magnitude of exposures t0 the contaminants
of concern at the source areas. The exposure assessment considers the current and potential
future uses of the source area, characterizes the potentially exposed populations, identifies the
important exposure pathways, and quantifies the intake of each contaminant of concern from
each medium for each population at risk. The Human Health Risk Assessment for OU-2 was
completed for the DRMO Yard and Building 1168 Leach Well.

4.2.1 Identification of Site Uses, Exposed Populations, and Exposure Pathways
4.2.1.1  Source Area Land Use Scenarios

The exposure assessment for the DRMO Yard and Building 1168 Leach Well source areas
considers land use scenarios to evaluate exposed populations. The Baseline Human Health
Risk Assessment evaluated future residential land use of the site, which assumes that
individuals would spend 30 years of their time at the source. Even though this scenario is
unlikely, it provides a conservative baseline 1o avoid underestimation of risks. The industrial
scenario assumes that the site would continue to be used for industrial purposes and that
workers would spend 25 years of continuous employment at the site. Tables 4-2 and 4-3
identify the potential exposure routes evaluated for the Human Health Risk Assessment. It
was determined that the industrial scenario would be appropriate for these source areas for the
land use purposes. For groundwater, the future residential use scenario is used to represent
the impacted drinking water supply aquifer and poteptial consumption.

42.1.2  Exposure Pathways and Assumptions

An exposure pathway is the mechanism by which chemicals migrate from their source or
point of release to the population at risk. A complete exposure pathway comprises four
elements: a source of a chemical release, transport of contaminants through environmental
media, a point of potential human contact with a contaminated medium, and entry into the
body or exposure route.

The exposure pathways considered in the Baseline Human Health Risk Assessment varied
depending on the land use and population potentially exposed. The exposure assessment
identified potential pathways for contaminants of concern to reach the exposed popuiation for
each source area. A “complete” exposure pathway must exist for a contaminant to pose a

 potential human health risk (i.e., the potential receptor to be exposed to a contaminant must

exist}.
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4.2.1.3  Calculation of Exposure

EPA’s Superfund guidance requires that the reasonable maximum exposure be used to
calculate potential health impacts at Superfund sites. The reasonable maximum exposure is
the highest exposure that is reasonably expected to occur at the source areas and is calculated
using conservative assumptions in order to represent eXposures that are reasonable and
protective. The Baseline Human Health Risk Assessment reasonable maximum and average
exposures were estimated for the residential and industrial land use scenarios. Average
exposures were calculated to represent exposures of a more typical person.

To estimate exposure, data regarding the concentrations of contaminants of concern in the
media of concern at the source area (the exposure point concentrations) are combined with
information about the projected behaviors and characteristics of the people who potentially
may be exposed to these media (exposure parameters). These elements are described below:

a) Exposure Point Concentrations. Surface soil (0 feet to 2 feet BGS), subsurface
soil (2 feet to 12 feet BGS), and groundwater sample results for the DRMO Yard
were averaged to calculate exposure point concentrations for the reasonable
maximum exposure and average exposure calculations. At the DRMO Yard, two
wells were selected from three areas (Area 1, Area 2, and Area 3) within the
source area to be evaluated to ensure that the risks associated with "hot spots™
were considered. Data from these areas were averaged to provide the reasonable
maximum exposure. Because contaminant release occurred through a subsurface
leach well at Building 1168, only subsurface soil contamination exists. Therefore,
surface soil, sediment, and air exposure pathways risks were not calculated.
Groundwater exposure point concentrations were calculated. Tables 44 through
4-7 contain exposure point concentrations for carcinogenic and noncarcinogenic
contaminants of concern at both source areas. The exposure point concentrations
were calculated on the arithmetic mean as the data (average) and as the 95% upper
confidence level of the arithmetic mean of the data (reasonable maximum

- exposure).

Note: A value of one-half the detection limit was used for nondetect
concentrations for soil and groundwater to calculate the exposure point
concentration. Because of the large number of nondetects (between 75% and 5%
of the samples for many chemicals), the calculated 95% upper confidence limits
(UCLs) are generally representative of the mean concentration. In addition, the
maximum detected concentration for many chemicals was often only one to two
orders of magnitude greater than the mean concentration. This finding indicates
that, in general, there was not a wide variability in the distribution of chemicals in
the different media. Because of these reasons, the 95% UCLs for many of the
chemicals detected in soil and groundwater at OU-2 are not substantially different
from the mean concentration.

b) Exposure Parameters. The parameters used to calculate the reasonable maxirmum
exposure include body weight, age, contact rate, frequency of exposure, and
exposure duration. Exposure parameters were obtained from EFA, Region 10,
Risk Assessment guidance (Region 10, Supplemental Risk Assessment Guidance Jor

56
64375



T
- b

Superfund [EPA 1991]). The default exposure factors were modified to reflect
site-specific climatclogical and other factors at Fort Wainwright. Site-specific
exposure assumptions were made for soil contact, including ingestion, dermal
contact, and inhaling dust, based on snow cover half the year.

For all of the media, exposures were estimated assuming long-term exposures to SOurce area
contaminants,

4.3 TOXICITY ASSESSMENT

The baseline human health evaluation provides toxicity information for the chemicals of
concern. Generally, cancer risks are calculated using toxicity factors known as slope factors,
while noncancer risks rely on reference doses.

EPA developed slope factors for estimating lifetime cancer risks associated with exposure to
potential carcinogens. Slope factors are expressed in units of (milligrams per kilogram
[mg/kg]-day™) and are muitiplied by the estimated intake of a potential carcinogen, in mg/kg-
day™, to provide an upperbound estimate of the excess lifetime cancer risk associated with
exposure at that intake level. The term upperbound reflects the conservative estimate of the
risks calculated from the slope factor. Use of this approach makes it highly unlikely that the
actual cancer risk would be underestimated. Slope factors are derived from the results of
human epidemiological studies or chronic animal bioassays to which mathematical
extrapolations from high to low dose and from animal to human dose have been applied.

Reference doses were developed to indicate the potential for adverse health effects from
ingestion of potential contaminants of concern that exhibit such noncancer effects as damage
to organ systems {e.g., the nervous system and blood forming system). Reference doses also
are expressed in units of mg/kg-day and are estimates within an order of magnitude of
lifetime daily exposure levels for people, including sensitive individuals, who are likely to be
without risk of adverse effect. Estimates of intakes of contaminants of concern from
environmental media (e.g., the amount of a contaminant of concern ingested from
contaminated drinking water) can be compared to the reference dose. Reference doses are
derived from human epidemiological studies and from animal studies to which uncertainty
factors have been applied.

The toxicity factors were drawn from the Integrated Risk Information System or, if no
Integrated Risk Information System values were available, from the Health Effect Assessment
Summary Tables. For chemicals that do not have toxicity values available, other criteria,
such as state and federal MCLs, were used to assess potential hazards or to determine action
levels.

4.4 RISK CHARACTERIZATION

The purpose of the risk characterization is to integrate the results of the exposure and toxicity
assessments to estimate risk to humans from exposure to site contaminants. Risks were
calculated for carcinogenic (cancer-causing) and noncarcinogenic (toxic) effects based on the
reasonable maximum exposure (see Section 4.2). To estimate cancer risk, the siope factor is
multiplied by the exposure expected for that chemical to provide an upperbound estimate of

57

64976



the excess lifetime cancer risk. This estimate is the incremental probability of an individual
developing cancer over a lifetime as a result of exposure to cancer-causing chemicals at a
source area. EPA considers excess lifetime cancer risks between 1 in 1 million (1 X 10°) and
1 in 10,000 (1 x10%) to be within the generally acceptable range; risks greater than 1 in
10,000 usually suggest the need to take action at a site.

In defining effects from exposure to noncancer-causing contaminants, EPA considers
acceptable exposure levels as those that do not adversely affect humans over their expected
lifetime, with a built-in margin of safety. Potential concern for noncarcinogenic effects of a
single contaminant in a single medium is expressed as a hazard quotient, which is the ratio of
the estimated exposure from a site contaminant to that contaminant’s reference dose. If the
hazard quotient is less than 1, then adverse noncancer health effects are unlikely to occur.
Hazard ‘quotients for individual contaminants of concern are summed 10 yield a hazard index
for the sub-area. The potential excess lifetime cancer risks and hazard indices described in
this summary were calculated using reasonable maximum exposure assumptions.

Under current land use conditions, the estimates of carcinogenic and noncarcinogenic effects
for the DRMO Yard fell within or below the EPA acceptable risk range for CERCLA sites.

A current land use scenario was not evaluated for the Building 1168 Leach Well because there
were no complete exposure pathways.

The future land use for both source areas is considered to be industrial. However, a
residential scenario for groundwater is considered appropriate and representative of risk to
current downgradient users, given DRMO Yard and Building 1168 Leach Well site
hydrological conditions and the presence of the potable water supply/fire suppression well
within the DRMO Yard. When considering groundwater as a source of domestic water,
manganese was detected in groundwater at concentrations above EPA’s acceptable risk range
at the Building 1168 Leach Well. However, the manganese concentrations detected at the
Building 1168 Leach Well are considered reflective of background concentrations in this
mineral-rich area and are consistent with concentrations found in other source areas
throughout Fort Wainwright,

Excess lifetime incremental cancer risks and hazard indices for both source areas are
summarized in Tables 4-8 and 4-9. The incremental risks and hazard indices are calculated
after subtracting the background concentrations of inorganics.

While soil contaminant concentrations do not pose a hazard for direct human contact, the
levels are high enough to pose an ongoing threat to groundwater. Existing groundwater
contaminant concentrations exceed state and federal MCLs. -

4.4.1 Defense Reutilization and Marketing Office Yard

Excess lifetime incremental cancer risks for soil are below the 1 in 10,000 to 1 in 1 millicn
risk range at the DRMO Yard, with the exception of benzo(a)pyrene, which is within the EPA
acceptable risk range. Incremental hazard indices for soil at the DRMO Yard are less than 1.
Arsenic was the main contaminant responsible for exceedance of an excess lifetime cancer risk
of 1x 10 for site workers and future residents. The average background concentration of
arsenic in soil is higher than the estimated surface soil reasonable maximum exposure,
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indicating that the arsenic risk for soil is attributable to background concentrations.

Excess incremental lifetime cancer risks for groundwater are below or within EPA’s
acceptabie risk range of 1 in 10,000 to 1 in ] million at the DRMO Yard. However,
groundwater near the DRMO Yard groundwater supply/fire suppression well is contaminated
with PCE at concentrations approaching unacceptable excess lifetime cancer risks (8.7 107).
VOCs are the contaminants responsible for exceedance of a 1% 10 risk for future residential
use of groundwater. The incremental hazard index for groundwater at the DRMO Yard is
Iess than 1.

State and federal MCLs for PCE and TCE are exceeded consistently in sub-area DRMO1
groundwater. State and federal MCLs for benzene and PCE are exceeded in sub-area
DRMO4 groundwater.

4.4.2 Building 1168 Leach Well

Excess lifetime incremental cancer risks for groundwater are below or within the 1 in 10,000
to 1 in 1 miilion risk range at the Building 1168 Leach Well. Arsenic was the main
contaminant responsible for exceedance of an excess lifetime cancer risk of 1X 107,

The average incremental hazard index for future groundwater use is less than 1; however, the
reasonable maximum exposure hazard index is 7.8. Manganese is the main contaminant
contributing to the elevated hazard index. However, manganese was not used and was not a
by-product of any process conducted at the Building 1168 Leach Well.

4.5 MAJOR UNCERTAINTIES

Uncertainty is associated with every step of the Risk Assessment process. The main
uncertainty associated with the OU-2 Human Health Risk Assessment process that could resuit
in overly conservative risk evaluation is summarized below:

¢ EPA recommends use of a default value of 30 years for residential
exposure; however, most military assignments are for 2 much shorter
period of time, often only one to three years.

Uncertainties that may underestimate site-related risk and exposures include the following:

*  As aresult of a data review reported by one laboratory, many pesticide
and PCB data points were rejected for data quality reasons. However,
these rejections do not appear to significantty affect the Risk
Assessment; and

»  Some of the analyses performed (diesel-range organics, gasoline-range
organics, and total petroleum hydrocarbons) do not provide chemical-

specific data; therefore, associated risks could not be quantified.
However, surrogate chemicals were evaluated.
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Uncertainties with unknown effects on the cutcome of the Human Health Risk Assessment
include the following:

+  Multiple laboratories were used to analyze OU-2 samples, which can
lead to inconsistencies in approach and can introduce errors or
1aboratory artifacts not easily identified;

»  Surrogate toxicity factors were used to evaluate the potential risk
associated with structurally similar chemicals that lack EPA-verified
toxicity factors (e.g., naphthalene was used as a surrogate for
methylnaphthalene), However, it was impossible to identify
appropriate surrogates for all chemicals lacking verified toxicity
factors. Therefore, certain chemicals were not evaluated in the Risk
Assessment,

» The quality assurance/quality control process identified some concerns
with regard to analytical results for organochlorine and
organophosphorus pesticide samples. After data concerns were raised
for QU-2 pesticide analytical results, separate independent reviews of
the data were conducted by the Army; United States Army Engineer
District, Alaska; and EPA. While the conclusions of both reviews
indicate that the data are usable and consistent with other quality
assurance laboratory analyses, uncertainty remains, However, to
provide perspective, the action/no action decisions in this Record of
Decision would not change even if the results were an order of
magnitude different than those reported. The variability of results Is
not expected to exceed this estimate, even under worst-case conditions.

Because numerous conservative assumptions were used in the selection of contaminants of
concern and the exposure and toxicity assessments, the risk characterization results likely
overestimate risks associated with contaminants of concern at OU-2.

4.6 ECOLOGICAL RISKS

An Ecological Risk Assessment addresses the impacts and potential risks posed by contami-
nants to natural habitats, including plants and animals, in the absence of remedial action. The
three main phases of the Ecological Risk Assessment are problem formulation, analysis, and
risk characterization.

The following sections present a brief discussion of the Ecological Risk Assessment steps.

4.6.1 Problem Formulation

To narrow the scope and to focus the Ecological Risk Assessment on the most important
aspects of QU-2, a number of steps was performed. An ecological survey was conducted at
the DRMO Yard and Building 1168 Leach Well, In addition, previous ecological
investigations, including wildlife inventories, were reviewed. A description of the regional
and local ecology was completed, and threatened, endangered, sensitive, or rare species were
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identified.

Chemicals of potential ecological concern were identified by 2 review of the OU-2 analytical
database with regard to data quality, spatial representation and adequacy for an Ecological
Risk Assessment, comparison to background concentrations, and comparison to ecological
risk-based criteria for sediment and surface water. Next, pathways of contaminant migration
exposure were identified by an evaluation of sources of contaminants and the mechanisms by
which they may be transported to media of ecological concern, plants, and animals.

Potential ecological effects are summarized by a review of the toxicological literature. These
summaries present a review of the known toxicological effects of the chemicals of potential
ecological concern on wildlife species.

Two types of ecological end points are considered in the Ecological Risk Assessment:
assessment and measurement end points:

o  Assessment end points are qualitative or quantitative expressions of the
environmental values to be protected at OU-2 and are selected by
consideration of species that play important roles in community
structure or function; species of societal significance or concern;
species of concern to federal and state agencies; diet, habitat
preference, and behaviors that predispose the species to chemicals of
potential ecological concern exposure; amenability of the selected
species to measurement or prediction of effects; and species that may
be particularly sensitive to the chemicals of potential ecological concern
identified at QU-2; and

s Measurement end points include the species and communities used to
quantify the potential ecological impacts posed by OU-2 chemicals of
potential ecological concern. Representative measurement species are
selected based on the relative abundance of each species and
establishment of functional groups based on trophic level and preferred
habitat. Representative indicator species then are selected based on the
potential for exposure and the availability of toxicological data. The
following measurement species and communities were selected for
evaluation at OU-2: meadow voles, muskrats, and benthic
invertebrates.

A conceptual ecological exposure model is formulated and defines the receptors and pathways
to be evaluated in the Ecological Risk Assessment. The refined conceptual ecological '
exposure models for QU-2 are potential ecological risks that may result from exposure of
terrestrial wildlife and vegetation to chemicals of potential ecological concern found in the
surface soils at the DRMO Yard and from exposure of benthic invertebrates to sediments and
surface water associated with the DRMO Yard. No complete ecological exposure pathways
associated with the Building 1168 Leach Well were identified; therefore, the source area was
not evaluated further. '
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4.6.2 Analysis

The analysis phase of the Ecological Risk Assessment evaluates receptor exposure 1o
chemicals of potential ecological concern and the potential adverse effects of that exposure.
Analysis of exposure and effects is based on the ecological end points and the refined
conceptual ecological exposure site model derived during the problem formulation phase.
Analysis comprises two main components:

* Exposure assessment, in which exposure point concentrations and
chemical of potential ecological concern intakes for the measurement
species are estimated; and

¢  Ecological effects assessment, in which toxicity benchmark values are
derived from the literature and toxicological databases, and uncertainty
factors are selected and applied to the toxicity benchmark values to
yield toxicity reference values, The uncertainty factors are used to
compensate for applying data derived from laboratory or domestic
animal studies to free-ranging wildlife (for which little empirical data
are available).

4.6.3 Risk Characterization
Risk characterization involves two major components: risk estimation and risk description.
4.6.3.1 Risk Estimation

Risk estimation involves calculating hazard quotients to assess potential ecological risks to
measurement species and communities. This method involves comparing calculated exposure
doses or media concentrations with toxicity reference values and/or experimentally derived
risk-based concentrations. Ecological effects are quantified by calculating the ratio between a
chemical of potential ecological concern’s estimated intake or concentration and its
corresponding toxicity reference value (i.e., the intake level or concentration at which no
adverse ecological effects are expected to occur). If this ratio (i.e., the hazard guotient)
exceeds 1, then adverse ecological effects may be expected for the chemical of potential
ecological concern. The hazard quotients described in this summary were calculated using
conservative reasonable maximum exposure assumptions.

The hazard quotients for each exposure pathway (e.g., soil ingestion and surface water
ingestion) may be summed for each chemical of potential ecological concern to establish
chemical-specific hazard indices for each measurement species. The hazard indices provide a
species- and chemical-specific characterization of the potential ecological risks across all of
the assessed exposure pathways. Finally, the hazard indices can be added across contaminants
that have similar effects.

4.6.3.2 Risk Description

Risk description involves summarizing the ecological significance of the potential risks and
presenting the uncertainties associated with the Ecological Risk Assessment.
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The results of the Ecological Risk Assessment for QU-2 indicate a potential for adverse
effects to small terrestrial mammals (e.g., voles) at the DRMO Yard, reflecting ecologically
significant concentrations of manganese and lead. These risks are associated with ingestion of
soil and vegetation. These contaminants 4o not appear to be associated with historical source
area activities and are consistent with regional background concentrations. Additionally, the
DRMO Yard is an industrial area with a significant amount of heavy equipment and human
activity. The habitat area in these locations has been altered significantly from the
surrounding land. Specific species surveys and traps were not used. The actual number of
animals that could be affected by these chemicals could be very low.

At the DRMO Yard drainage ditches, muskrats may be impacted by lead, manganese, arsenic,
dioxin, and PCBs present in the sediments; however, the east drainage ditch containing the
PCBs and dioxins was excavated in 1995. For the purposes of the Ecological Risk
Assessment, it was assumed that the muskrat would remain year-round in the surface water
bodies at the DRMO Yard. This is a conservative assumption because muskrats are known to
migrate to larger water bodies during winter, when smaller water bodies freeze. Therefore,
the risk is overestimated. In addition, impacts to the muskrat population are not expected
because the affected areas are limited in size.

Sediment quality criteria are a measure of the potential adverse effects to benthic
invertebrates. Organic chemicals of potential ecological concern, lead, and cadmium exceed
the sediment quality criteria in the east ditch. However, the east ditch is dry throughout most
of the year and therefore does not support aquatic life. In addition, this ditch was excavated
in 1995. Although the sediment quality criteria were exceeded for arsenic, manganese, and -
Jead in Channel B and the north channel at the DRMO Yard, the origin of these inorganic
chemicals is assumed to be attributable mainly to a combination of naturally occurring
concentrations, contributions from other anthropogenic sources, and diffuse nonpoint source

_input from the DRMO Yard source area.

Overall, there do not appear to be unacceptable potential ecological risks associated with the
DRMOQ Yard source area.

The Ecological Risk Assessment is subject to uncertainties because virtually every step in the
Risk Assessment process involves assumptions using professional judgment. Principal
uncertainties associated with the OU-2 Ecological Risk Assessment include the following:

s  Site and media with incomplete exposure pathways were eliminated
from evaluation;

®  TFor terrestrial species, the risks were estimated using average site
chemical concentrations in soil between O feet and 2 feet BGS and
modeled chemical concentrations in plants for the meadow vole;

» For aquatic species, risks were estimated by calculating hazard indices
for muskrats potentially exposed to chemicals of potential ecological
concern in sediments and plants, and by evaluating the potential
adverse effects to benthic invertebrates by comparing sediment ‘
chemicals of potential ecological concern to sediment quality criteria;
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Sampling was biased toward areas of "expected” soil contamination.
This is likely to result in an overestimation of potential risks to the
OU-2 ecological receptors;

Conservative assumptions were used in estimating exposures and in
developing the contaminant screening criteria (such as using the lowest
no observed adverse effect level value from the literature), which tend
to overestimate risks;

Indicator species were selected on the basis of likelihood of exposure to
contaminants. Exposure of other terrestrial and aquatic receptors is not
expected to exceed these risks. Conservative assumptions were used in
the selection of the indicator species to minimize the potential for
underestimating the exposure 10 other unevaluated receptors;

Exposure parameters for all measurement species were selected based
on professional judgment. Assumptions included the following: that
chemicals do not degrade, terrestrial receptors are expesed chronically
to the mean concentration of all chemicals of potential ecological
concern in soil and sediment, receptors spend their lifetime within the
contarninated portion of the site, contaminants are absorbed completely
via all evaluated exposure routes, chemicals do not combine to form
new chemicals, and plant uptake modeling accurately describes
chemical uptake in plants. Without extensive site-specific field data, it
is unclear whether potential risks are underestimated or overestimated
using the selected exposure parameters;

Assumptions used in the effects assessment include the following: use
of animal data can be extrapolated across species, laboratory species
have sensitivity to chemicals of potential ecological concern similar to
species in the natural environment, data for reproductive and
development end points can predict impacts to populations, oral
exposure toxicity values can be used to evaluate dermal exposure,
indicator species are as sensitive to the toxic effects of chemicals of
potential ecological concern as the other species on site, and the
toxicity benchmarks adeguately address the potential texicity of
chemicals of ecological concern to relevant species. It is unclear
whether these assumptions overestimate or underestimate potential
risks; and

Chemicals with different target organs and end points add linearly to
potential risks. This assumption probably results in an overestimation
of risk.

The approach described in this Ecological Risk Assessment uses realistic assumptions
wherever possible; reasonable and conservative assumptions were used when empirical data
were unavailable. Consequently, potential ecological risks to OU-2 species are more likely to
be overestimated rather than underestimated.
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Page 1l of 2

Table 4-1

CONTAMINANTS OF CONCERN IN SOIL AND GROUNDWATER
FROM THE HUMAN HEALTH RISK ASSESSMENT
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA

Source Ares

DRMO Yard Building 1168 Leach Weil

Chemical Groundwater Soil Groundwater

Aroclor 1260 X

Arsenic X

Barium

Benzene

Benzofa)anthracene

Benzo{a)pyrene

Benzo(b){luoranthene

n-Butylbenzene X X

sec-Buty'lbenzmc X X

Cadmium X

Chioroform

Chromium

4.4°-DDT X

1,2-Dichlorobenzenc

1,1-Dichiorobeazene

1,2-Dichloroethane

Moo e

1,2(cis)-Dichloroethene

Dieidrin

»
>

Diesel-range organics

Disulfoton

Ethylbenzene

Gasoline-range Organics X

Indeno(1,2,3-cd)pyrene

Lindane

I

Manganese X

Key at end of tabie.
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Page 2 of 2

il

Table 4-1

CONTAMINANTS OF CONCERN IN SOIL AND GROUNDWATER
FROM THE HUMAN HEALTH RISK ASSESSMENT
OPERABLE UNIT 2

FORT WAINWRIGHT, ALASKA

shown.

Source Ares
DRMO Yard Building 1168 Leach Well
Chemicai Groundwater Soil Groundwater
Mercury X
Methylene chloride X
2-Methylnaphthalene
2,3,7.8-TCDD (as X
TEQs)
Tetrachloroethene X
Tolueae
Trichloroethene
o-Xylene
. Key:

DDT = Dichlerodiphenyldichloroethane.
DRMO = Defense Reutilization and Marketing Office.
TCDD = Tetrachlorodibenzo-p-dioxin.

TEQs = Toxicity equivalencies.

X = Indicates that the chemical was selected as & chemical of concem for the specific site and media
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Table 4-2
POTENTIAL EXPOSURE ROUTES
DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
Potentially Exposed Populatioas
Future
Exposure Medium and Current Future Future Construction Future Site
Route Worker Worker Resident Worker Visitor
Groundwater
Ingestion X — —
Dermal contact X - -
Ajr
Inhalation of VOCs - - X — —
Inkalation of particulates X X - - —
Soil
Ingestion X X — _ —
Dermal contact — — —
Key:
— = Exposure of this population through this route is not likely to occur.
DRMCO = Defense Reutilization and Marketing Office.
VOCs = Volatile organic compounds.
X = Exposure of this population through this route is probable.
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Table 4-3

POTENTIAL EXPOSURE ROUTES

BUILDING 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2

FORT WAINWRIGHT, ALASKA

Potentislly Exposed Populations

Future
Exposure Medium and Fnture Future Construction Future Site
Route Worker Resident Worker Visitor
Grouadwater
Ingestion — — -
" Dermal contact —_ X — —_
Air
Inbalation of VOCs — X — -

Key:

<

Q
w9
nn
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Exposure of this population through this route is not ikely to occur.
Volatile organic compounds.
Exposure of this population through this route is probable.
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Table 4-4
EXPOSURE POINT CONCENTRATION AND STATISTICAL SUMMARY
CHEMICALS OF POTENTIAL CONCERN
SURFACE SOIL AT THE DRMO YARD
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(ing/kg)
Sitewide Maximum
Average Detected Standard RME
Chemical Concentration Concentration Deviation 95% UCL
1,3,5-Trimethylbenzene 0.004 0.12 0.013 0.006
4,4-DDT 0.055 11 ¢.0129 . 0.079
Aroclor 1260 0.113 1.1 0.156 0.143
Arsenic 837 72.4 7.904 9.85
Benzofa)anthracens 0.150 .32 58.557 16097
Benzo(a)pyrene 0.153 0.35 &0,802 164.77
Benzofb}luoranthene 0.125 0.35 51.736 136.31
Cadmium 0.68 8.1 1.044 1 0.88
Dieldrin 0.014 1.0 113.058 35.66
Diesel-range organics 55.682 2,000 251.039 103.402
Gasoline-range organics 4.62 130 15.098 7.49
Indeno(l,2,3-cd)pyrene 0.098 0.2 0.046 0.106
Lead 3546 996 111.649 56.27
Lindane G002 ¢.004 G.0007 0.002
Manganese 263.56 440 77.887 278.27
Mercury 0.05 0.32 0.040 0.06
p-lsopropyltoluene £.003 0.051 0.006 0.004
Thallium 0.12 0.13 0.627 0.12
2,3,7,8-TCDD (TEQs) 2.54 pplg 97.4 pg/g 11.460 4.77 pele

Note:  The average and RME concentrations represent the zrithmetic mesn and the 5% UCL calculated on the sitewide

surface soil data.
Key:
95% UCL = 95% upper confidence limit on the arithmetic mean.
DDT = Dichloradiphenyldichloroethane.
DRMG = Defense Reutilization and Marketing Office.
mg/kg = Milligrams per kilogram.
pe/g = Picograms per gram.
RME = Reasonable maximum exposure.
TCDD = Tetrachlorodibenzo-p-dioxin.
TEQs = Toxicity equivalencies.
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Table 4-5
EXPOSURE POINT CONCENTRATION AND STATISTICAL SUMMARY
CHEMICALS OF POTENTIAL CONCERN
SUBSURFACE SOIL AT THE DRMO YARD
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(mg/kg)
Sitewide Maximum
Average Detected Standard RME
Chemical Concentration Concentration Deviation 98% UCL

1,3,5-Trimethylbenzene 0.0543 5.600 0.457 0.104
4.4'-.DDT 0.0120 0.380 0.029 0.015
Aroclor 1260 0.0790 D.590 0.047 0.085
Arsenic 538 18.6 3.643 5.78
Benzo{a)lanthracens 0.0409 0.045 0.009 0.042
Benzo{e)pyrenc 0.0441 0.049 0.011 0.045
Benzo(b}fluoranthene 0.0432 0.048 0.010 0.044
Cadmium 0.42 2 0.311 0.46
Dieldrin 0.0016 0.013 0.001 0.002
Diesel-range organics 114.19 9,600 732.435 194 586
Gasoline-range organics 16.04 690 63.206 2298
Lead 7.5% 130 9.326 8.60
Lindane 0.004 0.130 0.009 0.004
Manganese 235.89 2,420 210.473 258.88
Mercury 0.06 2.3 0.152 0.07
p-Isopropyltoluene 0.025 2.200 0.172 0.044
Thallium 2.24 9.8 1.388 2.39
2,3,7,8-TCDD (TEQs) 0350 pg/g 1.73 pe/s 1.914 0.584

Note: The average and RME concentrations represent the arithmetic mean and the $5% UCL caleulated on the
sitewide subsurface soil data.

Key:
95% UCL = 95% upper confidence limit on the arithmetic mean.
DDT = Dichlorodiphenyldichleroethane.
DRMC = Defense Reutilization and Marketing Office.
mg/kg = Milligrams per kilogram.
pgfg = Picograms per gram.
RME = Reasonablc maxinum cxposure.
TCDD = Tetruchlorodibenzo-p-dioxin. Lo
TEQs = Toxicity equivalencies. 6 4 g 8 N
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Table 4-6 (Cont.)

Key:

95% UCL
COPC
DRMO
e/l

ND

RME
TCDD
TEQs

95 % upper confidence limit on the arithmetic mean.
Chemical of potential concern.

Defense Reutilization and Marketing Office.
Micrograms per liter.

Not detected.

Reasonable maximum exposure.
Tetrachlorodibenzo-p-dioxin.

Toxicity equivalencies.
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Table 4-7
EXPOSURE POINT CONCENTRATION AND STATISTICAL SUMMARY OF
CONTAMINANTS OF POTENTIAL CONCERN FOR GROUNDWATER AT
BUILDING 1168 LEACH WELL
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
(xg/L)
Sitewide Maximum
Average Detected Standard }
Chemical Conceatration Cooncentration Deviation RME 95% UCL
1,2,4-Trimethylbenzene 9522 3s0 145.840 234.368
1,3,5-Trimethylbenzene 40.78 150 62.427 100.302
Arsenie 8.63 27 103 i85
Barium 238 350 0.100 0.334
Benzene 2.12 5.1 1.733 3.772
Diesel-range organics 7,316 34,000 14,940 21,561
Ethylbenzene 87.32 310 130.681 211.919
Gascline-range oTganics 4,365 18,000 7,669 11,677
Manganese {dissolved) 1,682 4,400 1,716.601 3,318.710
n-Butylbenzene 6.77 7.557 13.975
o-Xylene 201.62 1,000 446,309 627.158
p-lsopropyltoluene 11.24 30 11.503 22.58%
sec-Butylbenzenc 4.8 4,139 8,747
Toluene. 154.8 TI0 343907 482.702
Trichloroethene 5356 23 9.74% 14.856
Notes: Both the average and RME concentrations represent the zrithmetic mean &nd the 95% UCL of the five wells
located closest to the leach well: AP-5747, -5751, -5752, -5754, and 6332,
Although cadmium was retained £s a8 COPC based on the screening for all wells at Building 1158, cadmium
was not detected in any of the five wells included in the EPC calculations.
Key:
95% UCL = 95% upper confidence limit on the arithmetic mean.
COPC = Chemical of potential concern.
EPC = Exposure point concentration.
pgfL = Micrograms per liter,
RME = Rcasorable maximum cxposure.
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NONCARCINOGENIC HAZARD INDICES FOR POTENTIALLY EXPOSED

Table 4-8
SUMMARY OF INCREMENTAL CARCINOGENIC RISKS AND
POPULATIONS AT THE DRMO YARD

OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA

Notes:

Carcinogenic Risks Noncarcinogenic Hazard Indices
Receptor/Pathway Average RME Average RME

Surface soil ingestion 1.9E-08 3.4E-07 [L1E-04 6 9E-04
Surface soil dermal contact 1.0E-08 1.2B-06 3.3E-0% 1.9E-03
Total 3.0E-08 1.5E-06 1.4E-04 2.6E-03
Future Resident—Sitewide

Surface svil ingestion 4 6E-07 3.1E06 8.4E-04 5.3E-03
Surface soil dermal eontact T.0E-09 2.0E-06 2.5E-05 2.8E-03
Total 4.TE-07 5.1E-06 8.6E-04 8.1E-03
Future Resident—Sitewide

Groundwater ingestion 5.5E-07 1.0E-05 3.4B-02 7.1E-61

Incremental risks are presented for only those receptors exceeding a total risk of 10 or a total hazard
index of 1.0. Incremental risks are not presented for the three areas with clevated chemical

concentrations.
Incremental risks are calculated afier subtracting the background coneentrations of inorganics.

Arxenic was not & chemical of potential concern in groundwater. Therefore, the groundwater-related
incremental risks are identical to the total risks.

The soil and groundwater for OU-2 source areas was reviewed to identify whether hotspots {ares with
chemical concentrations significantly elevated above that detected across the rest of the site) were
present. There were no clearly discernible hotspots in soil at the DRMO Yard. Three potential
groundwaler hotspots were identified at the DRMO Yard. Data from two monitoring wells at each
hotspot were evaluated independently from the sitewide groundwater database. The Area | hotspot
incladed 19 of the maximum detected groundwater concentrations at the DRMO Yard. Areas 2 and 3
represented PCE and benzene hotspots, respectively. Potential human health risks associated with
exposure 1o these hotspots was evaluated separately. Eleven monitoring wells were sampled during the
RI at the Buidling 1168 source area. A subset of the five wells closcst to the leachficld source were
evaluated in the Risk Assessment. The other six wells were somewhat distant from the Buidling 1168
source ares and did not appear to be impaeted significantly by source area chemicals. As a result, the
Risk Assessment is based on & grouping of wells that represent the highest concentrations from the
Building 1168 source area. Eaposure to soil at Building 1168 was not evaluated in the Risk Assessment
because of the nature of the relesse (into decp subsurface soil) and the limited soil data collected during
the RI.
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Table 4-8 (Cont.)

Key:
DRMO = Defense Reutilization and Marketing Office.
OU = Operable Unit.
PCE = Tetrachloroethene.
RI = Remedial investigation.
RME = Reasonable maximom exposure.
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Table 4-9

SUMMARY OF INCREMENTAL CARCINOGENIC RISKS AND
NONCARCINOGENIC HAZARD INDICES FOR POTENTIALLY EXPOSED
POPULATIONS AT BUILDING 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA

Noncarcinogenic
Carcinogenic Risks Hazard Indices
Receptor/Pathway Average RME Average RME
Future Resident

Groundwater ingestion 1.1E-07 3.2E06 20BEL02 7.5E+00
Groundwater dermal contact 3.2E-11 3.6E-10 2.0E-05 7.6E-05
Groundwater irthalation of YOCs 8.4E-08 2.3E-06 2.7E-D2 2.8B-01
Total 1.9E-07 5. 5E-06 4. TE-02 7.8E400

Note:  Ineremental risks zre calculated after subtracting the background concentrations of inorganics.

Key:

ou
PCE

=
1

RME
VOCs

(|

o

The soil and groundwater for OU-2 source arcas was reviewed 1o jdentify whether hotspots (ares with
chemical concentrations significantly elevated above that detected across the rest of the site) were
present. There were no clearly discernible hotspots in soil at the DRMO Yard. Three potential
groundwater hotspots were identified at the DRMO Yard. Data from two monitoring wells at each
hotspot were cvaluated independently from the sitewide groundwater database. The Area | hotspot
included 13 of the maximum detected groundwater concentrations at the DRMO Yard. Areas 2 and 3
represented PCE and benzene hotspots, respectively. Potential human health risks assoctated with
exposure to these hotspots was cvaluated separately. Eleven menitering wells were sampled during the
RI at the Buidling 1168 source area. A subset of the five wells closest to the leachfield source were
evaluated in the Risk Assessment. The other six wells were somewhat distant from the Buidling 1168
source area and did not appear to be impacted significantly by source area chemicals. Asa result, the
Risk Assessment is based on a grouping of wells that represent the highest concentrations from the
Building 1168 source area. Exposure to soit at Building 1168 was not evaluated in the Risk Assessment
because of the nature of the release {into deep subsurface soil) and the limited scil data collected during
the RI.

Operable Unit.
Tetrachioroethene.

Remedial Investigation.
Reasonable maximumn cxposure.
Volatile organic compounds.

64996
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5.0 DESCRIPTION OF ALTERNATIVES
5.1 NEED FOR REMEDIAL ACTION

Remedial actions were deemed necessary with respect to groundwater at the DRMO Yard and
Building 1168 Leach Well to comply with state and federal MCLs.

Actual or threatened releases of hazardous substances from the DRMO Yard and Building
1168 Leach Well source areas, if not addressed, may present substantial endangerment to
public health, welfare, or the environment. '

Groundwater is the only source of potable water for Fort Wainwright and surrounding
communities. The aquifer is considered unconfined except in areas of permafrost.
Additionally, the aquifer is considered highly transmissive, with large hydraulic
conductivities. Remedial actions for soils were selected to remove volatile organic and
petroleum compounds from the soils as quickly as possible in order to minimize soils acting
as an ongoing source of contamination to the groundwater.

5.1.1 Defense Reutilization and Marketing Office Yard

The specific reasons for conducting remedial actions at the DRMO Yard source area are
provided below, with the main focus being protection of groundwater:

*  VOCs (i.e., benzene, PCE, and TCE) in groundwater at the DRMO
Yard are present at concentrations above state and federal MCLs; and

¢  VOC- (e.g., PCE, benzene, and TCE) contaminated soils from
unknown sources {(within an identified area) are a continuing source of
groundwater contamination, as discussed in the nature and extent
section.

Petroleum-contaminated subsurface soils act as a continuing source of groundwater
contamination because of shallow aguifer conditions and annual groundwater fluctuations.
These contaminants are present at concentrations above State of Alaska cleanup levels for
UST petroleum-contaminated soil.

Many chemicals were detected at the DRMO Yard; however, the above-listed VOCs and
petroleum-related compounds were the only chemicals to exceed regulatory limits or to act as
significant sources of risk to human health or the environment. Contamination related to
petroleum, including DRO/GRO, has been referred to the Two-Party Agreement, except in
instances where it is comingled with other contaminants of concern. Table 5-1 provides the
rationale for discarding and retaining chemicals detected at the DRMO Yard source area.

5.1.2 Building 1168 Leach Well
The specific reasons for conducting remedial actions at the Building 1168 Leach Well source

area are provided below, with the main focus being protection of groundwater:

78
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* VOCs (benzene and TCE) in groundwater near the Building 1168
Leach Well are present at concentrations exceeded state and federal
MCLs; and

e VOC-contaminated subsurface soils are a continuing source of
groundwater contamination.

Petroleum-contaminated subsurface soils, including DRO/GRO, act as 2 continuing source of
groundwater contamination because of shallow aquifer conditions and annual groundwater
fluctuations. These contaminants are present at concentrations above State of Alaska cleanup
levels for non-UST petroleum-contaminated soil.

Other chemicals were detected at the Building 1168 Leach Well source area; however, the
above-listed VOCs and petroleum-related contaminants were the only chemicals to exceed
regulatory limits or to act as significant sources of risk to human health or the environment.
Table 5-2 provides the rationale for discarding and retaining chemicals detected at the
Building 1168 Leach Well.

5.2 REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) are based on federal and state applicable or relevant and
appropriate requirements (ARARs). All groundwater RAOs are based on state and federal
MCLs. Soil RAOs are based on State of Alaska cleanup levels for non-UST petroleum
contamination. The RAOs for the DRMO Yard and Building 1168 Leach Well are as follows:

Groundwater

* Restore groundwater to its beneficial use of drinking water quality
within a reasonable time frame through source control;

* Reduce or prevent further migration of contaminated groundwater from
the source areas;

s Prevent use of groundwater containing contaminants at levels above
Safe Drinking Water Act and State of Alaska Drinking Water Standard
MCLs and Alaska Water Quality Standards (AWQS), and limit high-
volume pumping from the aquifer at the DRMO Yard until state and
federal MCLs are achieved; and

¢ Use natural attenuation to attain AWQS {18 Alaska Administrative
Code [AAC) 70) after reaching state and federal MCLs.

Seil
s  Prevent migration of soil contaminants to groundwater, which could

result in groundwater contamination and exceedances of state and
federal MCLs and AWQS (18 AAC 70).

79
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5.3 SIGNIFICANT APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS

A full list of ARARs is in Section 8. The following ARARs are the most significant
regulations that apply to the remedy selections for the DRMO Yard and Building 1168 Leach

Well:

e State and federal MCLs are relevant and appropriate for groundwater.
These set the active remediation goals for groundwater. AWQS (18
AAC 70) is also applicable; and

e  Alaska oil pollution regulations (18 AAC 75) are applicable, and
Alaska guidelines for non-UST petroleum-contaminated soil are to be
considered. These guidelines require cleanup of petroleum-
contaminated soils to protect groundwater quality.

5.4 DESCRIPTION OF ALTERNATIVES
5.4.1 Defense Reutilization and Marketing Office Yard

Preliminary remedial alternatives for the DRMO Yard are described below. Numerous
assumptions had to be made to determine cleanup time frames. These include consistent
contamipant concentrations in soil and groundwater, treatment efficiencies similar to the
currently operating SVE/AS system, and consistent groundwater flow direction.

54.1.1 Alternative 1: No Action

The no-action alternative for the DRMO Yard source area involves no environmental
monitoring, institutional controls, or remedial action and would leave the VOC-contaminated
groundwater in its present state. The groundwater plume would continue to migrate in the
direction of groundwater potentially migrating to the Chena River. Development of the no-
action alternative is required by the NCP to provide a basis of comparison for the remaining
alternatives, serving as a baseline reflecting current conditions without any cleanup effort.

The no-action alternative was evaluated consistent with NCP requirements. No present worth,
capital, operation and maintenance (O&M), or groundwater monitoring costs are associated
with this no-action alternative.

54.1.2 Alternative 2: Institutional Controls and Natural Attenuation with
Groundwater Monitoring/Evaluatien

Institutional controls for the DRMO Yard source area would include land use and site access
restrictions, and downgradient groundwater monitoring/evaluation that includes developing
and implementing a long-term annual groundwater monitoring program for approximately
eight wells (six existing and two new wells) for 30 years. Land use restrictions include
limiting future use of the land to operations currently conducted at the DRMO Yard. Access
restrictions include maintaining the existing fence around the DRMO Yard. Additional
institutional controls would include a prohibition on refilling the DRMO Yard fire suppression
tank from the existing potable water supply well until state and federal MCLs are met {except

80
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in emergency situations). This restriction would effectively limit significant groundwater
pumping from the aquifer, which could affect the existing groundwater contaminant plume.

The VOC-contaminated groundwater would remain as it exists at this source area, thereby not
reducing contaminant concentrations other than through natural attenuation. However,
institutional controls would decrease or minimize human exposure to contaminants. Periodic
inspections and maintenance of the institutional controls would be conducted. Groundwater
use restrictions would be incorporated into the Fort Wainwright Comprehensive Master Plan.

Natural attenuation or breakdown of contaminants occurs over time and is the reduction of
contaminant concentrations in the environment through biological processes (aerobic and
anaerobic biodegradation, and plant and animal uptake), physical phenomena (advection,
dispersion, dilution, diffusion, volatilization, and sorption/desorption}, and chemical reactions
(ion exchange, complexation, and abiotic transformation). Remediation of VOC-contaminated
soil and groundwater at the DRMO Yard source area by natural attenuation is expected to.
take more than 50 years.

Environmental monitoring and data evaluation would be performed periodically to obtain
information regarding the effectiveness of the natural attenuation process in remediating the
contamination, as well as to track the extent of contaminant migration from the site. To the
extent practicable, this monitoring and evaluation will be conducted using six existing wells
that are screened in geological zones hydraulically connected with the contamination source,
supplemented by installing two groundwater monitoring wells when required. Upgradient
wells would be used to provide information about the background groundwater quality at a
source. Downgradient wells are used to monitor the extent of contaminant migration, change
in flow direction, or occurrence of degradation products to protect downgradient drinking
water wells.

Monitoring requirements would target VOCs, including the contaminants that were found to
exceed the state and federal MCLs or their potential degradation products as specified in the
RAOs for the DRMO Yard source area. To the extent practicable, monitoring data
requirements will be coordinated or combined with those from other state or federal
programs, such as RCRA and the Safe Drinking Water Act. Sample collection, analysis, and
data evaluation would continue until sufficient data regarding changes in contaminant plume
migration (including potential seasonal fluctuations in groundwater contaminant
concentrations) and attenuation rates are gathered. The frequency of monitoring would be
defined specifically during the Remedial Design phase. Changes to this remedy may be
required as a result of the Remedial Design or construction phase. These changes will be
addressed in the post-ROD documents.

The estimated present worth cost of this alternative is $180,000, which includes $34,000 for
capital costs and $146,000 for annual groundwater monitoring, based on an estimated 30-year
time frame for groundwater monitoring for cost estimating purposes (monitoring may be more
frequent during the initial post-ROD years to address seascnal changes in groundwater
elevation and flow direction). However, monitoring would occur until state and federal
MCLs are achieved, which would be more than 30 years.

81
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5.4.1.3 Alternative 3: Soil Vapor Extraction, Groundwater Air Sparging, Natural
Attenuation, and Groundwater Monitoring/Evaluation

This alternative involves treatment of VOC-contaminated soils in place via SVE, on-site
treatment of groundwater via AS with natural attenuation, and groundwater
monitoring/evaluation.

The SVE/AS system will inject air below the groundwater table to promote movement of
VOCs from subsurface soils and groundwater and to collect the vapors by applying a vacuum
through a series of vapor extraction wells. The SVE/AS system would be installed to provide
active treatment out to the 20-ppb isocontour of the defined groundwater plume (see Figure
5-1). Treatment beyond this isocontour out to the state and federal MCL of 5 ppb would be
through natural attenuation, except for a line of curtain wells near Channel B 1o prevent
contaminants from entering the surface water.

For cost analysis purposes, the major components of the enhanced SVE system are assumed
td include approximately 21 driven-point extraction wells; below-ground, horizontal polyvinyl
chloride (PVC) piping, valves, sampling ports, and vacuum gauges; 10 extraction blowers; an
air/water separator with storage tank; and a heating system for the prefabricated buildings and
SVE piping. The blowers would be housed in prefabricated buildings. The SVE system
would consist of explosion-proof equipment and automatic safety devices that would deactivate
the system if the treatment building interior atmosphere were to exceed 20% of the lower
explosive limit. Treatment of exhaust gases will be accomplished by directing these gases
through a granulated activated carbon filter unit or air mixing chamber if sampling results
exceed regulatory limits. Any water extracted from the air/water separator would be collected
in a drum or tank, treated via carbon filtration, and discharged to the sanitary sewer system.
The major components of the AS system would include 62 driven-point sparging wells;
below-grade, horizontal PVC piping; and 10 centrifugal injection blowers. Changes to this
remedy may be required as a result of the Remedial Design phase. These changes will be
addressed in post-ROD documents.

Air will be injected below the water table to strip volatiles from groundwater and soil in the
saturated and unsaturated zones, respectively. Volatiles are purged to the unsaturated zone,
where they will be collected in the vacuum extraction wells. In addition, the vacuum
extraction wells create a2 negative pressure in the unsaturated soil, which enhances contaminant
mobility. From the extraction wellhead, the VOCs are routed to the treatment facility.

Under current regulations, no off-gas treatment is required. However, off-gas treatment will
occur until it is determined that off-gases are safe. The SVE discharge will be monitored
during initial operations to determine whether filtration or dispersion of off-gases is necessary.

Regular monitoring of the enhanced SVE system will be conducted to ensure and document its
effectiveness and optimize the progress of cleanup. Vapor samples and airflow readings taken
from the soil vapor monitoring probes and system exhaust sampling ports will be utilized to
monitor the progress of cleanup, to estimate the volume of VOCs removed by the system, and
to establish a timetable and cost estimate for completion of the project.

Historically, SVE/AS remediation has been successful at remediating soil and groundwater to
the state and federal MCLs within several months to two years, dependent ¢n many conditions
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including initial contaminant concentrations, Because of climatic conditions at Fort
Wainwright, it is estimated that SVE/AS treatment would operate for three years to meet state
and federal MCLs in the active treatment zone and 10 years in the remainder of the
groundwater plume, which is located beyond the 20-ppb isocontour.

Remediation of VOC-contaminated soil and groundwater at the DRMO Yard source area by
natural attenuation is expected to take more than 30 years.

The estimated present worth cost of this alternative would be approximately $2,195,000,
which comprises $1,426,000 for capital costs, $680,000 for annual O&M costs, and $89,000
for annual groundwater monitoring. For costing purposes, it was assumed that 2 groundwater
monitoring program would be implemented and that there would be one monitoring event per
year {monitoring may be more frequent during the initial post-ROD years to address seasonal
changes in groundwater elevation, flow direction, and treatment system efficiency). The
estimated time frame for cleanup goals to be achieved and for monitoring to be performed is
15 years. These are estimated costs. Actual costs are likely to be within +50% to -30% of
these cost values.

5.4.1.4  Alternative 4: Alternative 3 Plus Excavation of Surface Soils Containing
Benzo(a)pyrene and Disposal at the Fort Wainwright Landfill

This alternative supplements the remedial measures included under Alternative 3. One
thousand nine hundred cubic yards of benzo(a)pyrene-contaminated surface soils would be
excavated from the DRMO Yard and transported to the Fort Wainwright Landfill. Clean fill
would replace the excavated material. Excavation and disposal of benzo(a)pyrene-
contaminated soil would require one month. See DRMO Yard Alternative 3 above for a
description of SVE/AS and groundwater monitoring. Soil contaminated with benzo(a)pyrene
does not contribute to groundwater contamination and falls within the acceptable risk range
for human heaith.

The estimated present worth cost of this alternative would be approximately $2,269,000,
which comprises $1,498,000 for capital costs, $682,000 for annual O&M costs, and $89,000
for annual groundwater monitoring. For costing purposes, it was assumed that there would
be one monitoring event per year {monitoring may-be more frequent during the initial post-
ROD years to address seasonal changes in groundwater elevation, flow direction, and
treatment system efficiency}. The estimated time frame for cleanup goals to be achjeved and
for monitoring to be performed is 15 years. These are estimated costs. Actual costs are likely
to be within +50% to -30% of these cost values.

54.1.5 Alternative 5: Alternative 3 Plus Excavation and On-Site Solidification of
Benzo(a)pyrene-Contaminated Soils

On-site solidification involves encapsulating benzo(a)pyrene-contaminated soils in concrete.
Benzo(a)pyrene-contaminated soil will be excavated, solidified using a Portland cement matrix
slurry, and disposed of on site. Excavation and solidification of benzo(a)pyrene-contaminated
soils would require three months. See DRMO Yard Alternative 3 above for a description of
an SVE/AS system and groundwater monitoring.
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The estimated present worth cost of this alternative would be approximately $2,892,000,
which comprises $2,062,000 for capital costs, $698,000 for annual O&M costs, and $132,000
for annual groundwater monitoring. For costing purposes, one monitoring event per year was
assumed (monitoring may be more frequent during the initial post-ROD years to address
seasonal changes in groundwater elevation, flow direction, and treatment system efficiency).
The estimated time frame for cleanup goals to be achieved and for monitoring to be
performed is 15 years. These are estimated costs. Actual costs are likely to be within +50%
to -30% of these cost values.

5.4.2 Building 1168 Leach Well

Preliminary remedial alternatives for the Building 1168 Leach Well source area are described
below. Numerous assumptions had to be made to determine cleanup time frames. These
include consistent contaminant concentrations in soil and groundwater, treatment efficiencies
similar to the currently operating SVE/AS system, and consistent groundwater flow.

5.4.2.1 Alternative 1: Neo Action

The no-action alternative for the Building 1168 Leach Well source area involves no
environmental monitoring, institutional controls, or remedial action and would leave the VOC-
contaminated soi] and groundwater and petrolenm-contaminated soils in their present state.
Operation of the existing pilot-scale treatability system would be discontinued. The
contaminated soils will continue to be subjected to infiltration and vertical seepage, which
would cause further contamination of the groundwater. The groundwater plume will continue
to migrate in the direction of groundwater flow. Development of the nc-action alternative is
required by the NCP to provide a basis of comparison for the remaining alternatives, serving
as g baseline reflecting current conditions without any cleanup effort. The no-action
alternative was evaluated consistent with NCP requirements. No present worth capital,
O&M, or groundwater monitoring costs are associated with this no-action alternative.

5422 Alternative 2: Institutiontal Controls and Natural Atfenuation

Institutional controls for the Building 1168 Leach Well source area will include well
installation restrictions, land use and site access restrictions, and downgradient groundwater
monitoring/evaluation that includes developing and implementing a long-term annual
groundwater monitoring program for approximately four wells (two existing and two new
wells) for 30 years. Operation of the existing pilot-scale treatability study system would be
discontinued. Land use restrictions include limiting future use of the land to operations being
conducted at the Building 1168 Leach Well. The VOC-contaminated groundwater would
remain as it exists at this source area, thereby not reducing contaminant concentrations other
than through natural attenuation. However, institutional controls would decrease or minimize
bhuman exposure to contaminants. Periodic inspections and maintenance of the institutional
controls would be conducted. Groundwater use restrictions would be incorporated into the
Fort Wainwright Comprehensive Master Plan.

Natural attenuation gr breakdown of contaminants occurs over time and is the reduction of

contaminant concentrations in the environment through biological processes (aerobic and
anaerobic biodegradation, and plant and animal uptake), physical phenomena (advection,
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dispersion, dilution, diffusion, volatilization, and sorption/desorption), and chemical reactions
(ion exchange, complexation, and abiotic transformation). Remediation of VOC-contaminated
soil and groundwater at the Building 1168 Leach Well source area by narural attenuation is
expected to take more than 50 years.

Environmental monitoring and data evaluation would be performed to obtain information
regarding the effectiveness of the narural attenuation process in remediating the contamination,
as well as to track the extent of contaminant migration from the site. To the extent
practicable, this monitoring and evaluation would be conducted using four wells that are
screened in geological zones hydraulically connected with the contamination source,
supplemented by installing two additional groundwater monitoring wells if required.
Upgradient wells would be used to provide information about the background groundwater
quality at a source. Downgradient wells are used to monitor the extent of contaminant
migration, change in flow direction, or occurrence of degradation products to protect
downgradient drinking water wells.

Monitoring requirements would target VOCs, including contaminants that were found to
excead the state and federal MCLs or their potential degradation products, as specified in the
RAOs for the Building 1168 Leach Well source area. Sample collection, analysis, and data
evaluation would continue until sufficient data regarding changes in contaminant plume
migration (including potential seasonal fluctuations in groundwater contaminant
concentrations) and attenuation rates are gathered. The frequency of monitoring would be
defined during the post-ROD activities.

The estimated present worth cost of this alternative is $130,000, which comprises $49.000 for
capital costs and $81,000 for anpual groundwater monitoring, based on an estimated 30-year
time frame for groundwater monitoring for cost estimating purposes {monitoring may be more
frequent during the initial post-ROD years to address seasonal changes in groundwater
elevation and flow direction). However, monitoring would occur until state and federal
MCLs are achieved, which would be more than 30 years.

These are estimated costs. Actual costs are likely to be within +50% t0 -30% of these cost
values.

5.4.2.3 Alternative 3;: Soil Vapor Extraction, Groundwater Air Sparging, and
Monitoring

A pilot-scale treatability system is operating at the source area to test the effectiveness of the
technologies included in this alternative, This alternative would upgrade the existing system
to a full-scale system. The saturated zone active treatment area would be expanded by a
factor of six to cover the entire contaminated saturated zone. System modifications would
include installation of approximately four additional sparge points and one additional SVE
point, increasing the capacity of sparging, extraction, and control equipment. System
modification also would require installation of an additional blower to compensate for the
increased head losses of the additional wells and piping.

Air will be injected below the water table to strip volatiles from groundwater and soil in the
saturated and unsaturated zones, respectively. Volatiles are purged to the unsaturated zone,
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where they will be collected in the vacuum extraction wells. In addition, the vacuum
extraction wells create a negative pressure in the unsaturated soil, which enhances contaminant
mobility. From the extraction wellhead, the VOCs are routed to the treatment facility.

Under current regulations, no off-gas treatment is required. However, off-gases were treated
initially through a carbon adsorption system. Use of the treatment system was discontinued
because air modeling using a worst-case scenario indicated that treatment was unnecessary.
This system can be restarted if analyrical results indicate that off-gas treatment is necessary.

Regular monitoring of the enhanced SYE system will be conducted to ensure and document its
effectiveness and optimize the progress of cleanup. Vapor samples and airflow readings taken
from the soil vapor monitoring probes and system exhaust sampling ports will be utilized to
monitor the progress of cleanup, to estimate the volume of VOCs removed by the system, and
to establish a timetabie and cost estimate for completion of the project.

Historically, SVE/AS remediation has been successful at remediating soil and groundwater to
state and federal MCLs within several months to two years, depending on many conditions
including initial contaminant concentrations. Based on the operational data acquired since the
start of the pilot-scale treatment system in 1994, it is estimated that SVE/AS treatment would
operate an additional three years to meet state and federal MCLs in the active treatment zone.
State and federal MCL exceedances outside the active treatment zone are anticipated to
attenuate naturally, partially in response to the increased downgradient dissolved oxygen
availability associated with the active treatment system.

Monitoring requirements will target the contaminants that were found to exceed the state and
federal MCLs as specified in the RAOs for the Building 1168 Leach Well source area.
Sample collection, analysis, and data evaluation would continue until sufficient data regarding
changes in contaminant plume migration (including potential seasonal fluctuations in
groundwater contaminant concentrations) and attenuation rates are gathered. To the extent
practicable, monitoring data requirements will be coordinated or combined with those from
other state or federal programs, such as RCRA and the Safe Drinking Water Act. The
frequency of monitoring would be defined specifically in post-ROD documents.

This alternative would achieve remediation goals in approximately three years. Groundwater
monitoring would be conducted 10 years. For costing purposes, one well would be installed
for the SVE system and four wells would be installed for the AS system for an operational
period of three years. The estimated present worth cost of this alternative would be approxi-
mately $269,000, which comprises $174,000 for capital, $66,000 for annual O&M costs, and
$29,000 for annual groundwater monitoring (monitoring may be more frequent during the
initial post-ROD years to address seasonal changes in groundwater elevation, flow direction,
and treatment system efficiency). These are estimated costs. Actual costs are likely to be
within +50% to -30% of these cost values.

5.42.4  Alternative 4: Alternative 3 Plus Excavation and Low-Temperature Thermal
Desorption of Contaminated Unsaturated Soil '

This alternative is similar to Alternative 3, except that approximately 1,400 cubic yards of soil
contaminated with DRO; GRO; and benzene, toluene, ethylbenzene, and total xylenes will be
excavated and treated using a low-temperature thermal desorption (LTTD) process. This
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alternative would be implemented only if SVE/AS could not reduce contaminant
concentrations in the unsaturated zone to below RAOs. LTTD involves heating excavated
soils in a rotary kiln dryer to release organic contaminants and moisture in the form of gases.
The gases go through a series of cooling and condensing stages before they are vented.

Excavation would be conducted to an estimated depth of 19 feet below present grade, which
would require shoring, Approximately 4,400 cubic yards of uncontaminated overburden
material would need to be removed. Clean soil would replace the 1,300 cubic yards of
excavated soil. The treated soil would be disposed of at the Fort Wainwright Landfill.

See Alternative 3 above for descriptions of SVE and groundwater AS and for a description of
groundwater monitoring.

Excavation and LTTD treatment would require cne month. The estimated present worth cost
of this alternative would be approximately $559,000, which comprises $452,000 for capital,
$78,000 for annual O&M costs, and $29,000 for annual groundwater monitoring (monitoring
may be more frequent during the initial post-ROD years to address seasonal changes in
groundwater elevation, flow direction, and treatment system efficiency). These are estimated
costs. Actual costs are likely to be within +50% to -30% of these cost values.

5.4.2.5 Alternative 5: Alternative 3 Plus Excavation and Engineered Pile Treatment
(Biopile and Vapor Extraction Pile) of Contaminated Unsaturated Soil

This alternative is similar to Alternative 3, except that excavated soil is treated using
engineered pile treatment at a nearby location. There are two options for the engineered pile
treatment of the contaminated unsaturated soil: a vapor extraction pile and a biopile. Both
options are ex situ remedies and would require excavation, as described in Building 1168
Leach Well Alternative 4. A vapor extraction pile uses the same processes as in situ vapor
extraction, but the processes are applied to a pile in a lined cell. Blowers built into a piping
system inject and extract air to strip off VOCs and petroleum hydrocarbons from the soil.
Biopile or biocell treatment is a process that uses naturally occurring bacteria in soil to break
down VOCs and petroleum hydrocarbons. The excavated soil is placed in lined piles and is
aerated using an air injection system.

See Alternative 3 above for descriptions of SVE and groundwater AS and for a description of
groundwater monitoring and evaluation reguirements.

The estimated time frame for cleasup goals to be achieved is three years. The estimated
present worth cost of this alternative would be $498,000, which comprises $350,000 for
capital costs, $119,000 for annual O&M costs, and $29,000 for annual groundwater
monitoring (monitoring may be more frequent during the initial post-ROD years to address
seasonal changes in groundwater elevation, flow direction, and treatment system efficiency).
These are estimated costs. Actual costs are likely to be within +50% to -30% of these cost
values.
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Page 1 of 2

Table 5-1

SELECTION OF CHEMICALS OF CONCERN FOR REMEDIAL EVALUATION IN
THE FEASIBILITY STUDY FOR DRMO YARD
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA

Chemicals of Potential
Concern to the F§ Basis for Discarding or Retaining as Chemical of Concern to the F5S

The following contaminants were found in soils end were discarded or earried through the FS as contaminants
of concem for remedial evaluation. This is based on the following reasons:

Soil

Benzo{a)pyrene Retain: Concentrations are within the 107 to 107 risk range.
Benzo(a)pyrene was found in surface soils and is not considered a threat to
groundwater.

PCBs Discard: The maximum concentration of PCBs detected in soil at the
DRMO Yard source area is 1.3 mg/kg, significantly less than the Toxic
Substances Control Act (TSCA 1987) most restrictive cleanup level of 10

mg/kg.

Dioxin Discard: Concentrations do not cause exceedance of 10# cancer risk for
site worker, future site worker, future residents, future construction
workers, and future recreational users/site visitors. In addition, dioxin is
ubiquitous throughout the DRMO Yard source area, at very low
concentrations. Analytical results do not indicate that a dioxin “hot spot™
exists,

DRO Discard: DRO in the DRMO Yard soils is attnibuted to surface spills and
UST releases and will be addressed in a separate Two-Party Agreement
between the Army and ADEC,

GRO Diseard: GRO in the DRMO Yard soils is attributed to surface spills and
UST releases and will be addressed in a separate Two-Party Agreement
between the Armmty and ADEC.

Dicldrin Discard: The HRA concluded that cancer risk presented by dieldrin
exceeded 1070 for two exposure pathways (current/future worker RME
dermal contact with surfzee soil and future resident RME dermal contact
with surface soil). However, resampling of surface soil in August 1995 in
five locations around the only sampling location where dieldrin was
previously detected indicates that dieldrin concentrations are not detectable
or are two {o three orders of magnitude below 1 mg/kg {1 mg/'kg
corresponds to a 104 cancer risk to future residents). Dieldrin was
detected in six of 314 samples.

Arsenic Discard: Concentrations cause exceedance of 10 cancer risk for two
exposure pathways (curreat/future worker RME and future resident RME
&nd average exposure ingestion of surface soil) but was not considered a
COC because of documented elevated concentrations of arsenic in
background surface soil samples. Recalculation of risks after subtracting
background concentrations results in & cancer risk of less than 1076,

Key at end of table. a8 6 5 0 0 7
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Table 5-1

SELECTION OF CHEMICALS OF CONCERN FOR REMEDIAL EYALUATION IN
THE FEASIBILITY STUDY FOR DRMO YARD
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA

Chemicals of Potential
Concern to the FS Basis for Discarding or Retaining as Chemical of Concern to the FS

The following contaminants were found in groundwater and were discarded or carried through the FS as
contaminants of concern for remedial evaluation. This is based on the following reasons:

Groundwater

Benzene Retain: Concentrations cause exceedance of MCL.

Trehloroethene Retgin: Concentretions measured in excess of MCL.

Tetrachloroethene Retain: Concentrations cause exceedance of MCL.

Manganese Discard: Concentrations cause exceedance of hazard index of 1.0 for one
exposure pathway (future resident RME ingestion) but was not considered
a COC because of documented ¢levated concentrations of manganese in
background groundwater samples. Recaloulation of risks after subtracting
background concentrations results in s hazard index of less than 1.0 for
the entire DRMO Yard.

Chloroform Discard: Concentrations cause slight exceedance of 107 cancer risk for
one exposure pathway (future resident RME inhalation) but was not
considered 8 COC because concentrations did not exceed MCL.

Dioxin Discard: Concentrations cause exceedance of 10°8 cancer risk for one
exposure pathway (future resident RME ingestion) but was not considered
a COC because concentrations did not exceed MCL.

1,4-Dichlorobenzene Discard: Concentrations cause exceedance of 1078 cancer risk for one
exposure pathway {future resident RME ingestion) but was not considered
a COC because concentrations did not exceed MCL.

Note: Breakdown products of the contaminants of concern were not in concentrations that exceeded action
levels; however, these will be included in groundwater menitoring.

Key:
ADEC = Alaska Department of Environmental Conservation.
Amy = Uniled States Army.
COC = Chemical of concern.
DRMO = Defense Reutilization and Marketing Office.
DRO = Diescl-range organics.
FS = Feasibility Study.
GRO = Gasoline-range organics.
HRA = Human Health Risk Assessment.
MCL = Maximum contaminant level.
mg/kg = Milligrams per kilogram.
PCBs = Polychiorinated biphenyls.
RME = Reasonable maximum exposure.
TSCA = Toxic Substances Control Act.
UST = Underground storage tank,
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Table 5-2

SELECTION OF CHEMICALS OF CONCERN TO THE FEASIBILITY STUDY FOR

BUILDING 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA

Chemicsls of
Poteatial Concern Discard or Retain as Chemical of Concern to the FS and Bases

Soil

DRO Retain: Concentrations exceed ADEC guidelines.

GRO Retain: Concentrations exceed ADEC guidelines.

BTEX Retain: Concentrations exceed ADEC guidelines.

Groundwater

Benzene Retain: Concentrations cause exceedance of MCL.

Trichloroethene Retain: Concentrations cause exceedance of MCL.

Manganese Discard: Concentrations cause excesdance of hazard index of 1.0 for one exposure
pathway (future resident RME and average ingestion) but was not considered a COC
because of documented slevated concentrations of manganese in background
groundwater samples. Recaleulation of risks aRer subtraciing background
concentrations of manganese and arsenic results in a hazard index of less than 1.Q.

Arsenic Discard: Concentrations cause exceedance of hazard index of 1.0 for one exposure

pathway {future resident RME and average ingestion}. Arsenic concentrations zlso
cause exceedance of 1078 cancer risk for one exposure pathway (future resident RME
and average ingestion). However, arsenic is not constdered a COC because of
documented elevated concentrations of arsenic in background groundwater sampies.
Recaleulation of risks afier subtracting background concentrations of mangansse and
arsenic results in a hazard index of less than 1.0. Background arsenic concentrations
still contribute to cancer risk in excess of 109,

Note: Breakdown products of the contaminants of concern were not in concentrations that exceeded action
levels: however, these will be inciuded in groundwater monitoring.

Key:

ADEC = Alaska Department of Environmental Conservation.
BTEX = Benzene, tolucne, ethylbenzene, and total xylenes.

CoC

Chemical of concern.

DRO = Diesel-range organics,

FS

Feasibility Study.

GRO = Gasoline-range organics.
MCL = Maximum contaminant level.
RME = Reasonable maximum exposure.
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6.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

In accordance with federal regulations, the five alternatives for the DRMO Yard source area
and five other alterpatives for the Building 1168 Leach Well source area were evaluated based
on the nine criteria presented in the NCP. '

6.1 DEFENSE REUTILIZATION AND MARKETING OFFICE YARD SOURCE
AREA (COMPARATIVE ANALYSIS OF ALTERNATIVES)

6.1.1 Threshold Criteria
6.1.1.1 Overzll Protection of Human Heslth and the Environment

Alternatives 3, 4, and 5 would provide the greatest protection to human health and the
environment by actively treating contaminated soil and groundwater. Alternatives 1 and 2
would rely on natural processes 1o slowly decrease contaminant concentrations in the soil and
groundwater. Alternatives | and 2 would provide no treatment and would not be protective
of human health or the environment.

6.1.1.2  Compliance with Applicable or Relevant and Appropriate Requirements

Alternatives 2, 3, 4, and 5 are expected to achieve regulatory requirements. Alternatives 3,
4, and 5 include active soil and groundwater treatment to achieve state and federal MCLs and
would be expected to achieve these standards more rapidly than Alternative 2. Alternative 2
would rely on natural processes that slowly decrease soil and groundwater contamination.
Alternative 1 would not comply with ARARs. AWQS would be achieved through natural
attenuation under all of the alternatives.

6.1.2 Main Balancing Criteria
6.1.2.1 Long-Term Effectiveness and Permanence

Alternatives 3, 4, and 5 would involve permanent and active reduction of soil and
groundwater contamination and would achieve long-term effectiveness. Alternatives 4 and 5
would permanently remove the benzo(a)pyrene-contaminated soil. None of the contaminants
would be addressed by Alternatives 1 and 2, except through natural processes. Therefore,
Alternatives 1 and 2 would provide the least effective long-term permanence.

6.1.2.2 Reduction of Toxicity, Mobility, and Volume Through Treatment

Alternatives 3, 4, and 5 would involve treatment technologies that reduce the toxicity and
mobility of VOC-contaminated soil and groundwater. Alternative 4 would slightly increase
the volume of contaminated soil and would not decrease toxicity or mobility of
benzo(a)pyrene. Alternative 5 would reduce the mobility and significantly increase the
volume of contaminated material. Alternatives 1 and 2 would not reduce the toxicity,
mobility, or volume of the contaminants through treatment.
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6.1.2.3 Shori-Term Effectiveness

Alternatives 3, 4, and 5 would pose some short-term potential risks to on-site workers during
the estimated three months for groundwater treatment installation and soil excavation
(Alternatives 4 and 5). These risks could be minimized by engineering controls. These
alternatives may take up to 10 years to achieve state and federal MCLs. The excavation and
disposal in Alternative 4 would require one month. Solidification {Alternative 5} would
require approximately three months.

Risks associated with groundwater contamination are equal for Alternatives 3, 4, and 5.
Because Alternatives 3, 4, and 5 actively treat soil and groundwater contamination, it is
expected that contaminant levels would be reduced during the estimated three-year cleanup
period. Alternatives 1 and 2 do mot actively treat soil contamination; therefore, risks would
not change over time except through natural attenuation. Under Alternative 1, no monitoring
would be conducted to determine the groundwater remediation time frame. However, it is
expected that the time frame to reach remedial goals will be similar to Alternative 2—natural
attenuation with groundwater monitoring—which is estimated to exceed 50 years.

Risks associated with groundwater contamination are equal for Alternatives 3, 4, and 5.
Because Alternatives 3, 4, and 5 actively treat soil contamination, it is expected that
groundwater contaminant levels would be reduced during the estimated three-year cleanup
period. Alternatives 1 and 2 do not actively treat soil contamination; therefore, risks would
not change over time, except through natural attenuation.

6.1.2.4 Implementability

All alternatives would use readily available technologies and would be feasible to construct.
Alternatives 1 and 2 would be readily implementable because they would require no additional
action other than monitoring or institutional controls. A pilot-scale test study or field test
would be conducted before full-scale implementation of the SVE and AS systems proposed in

Alternatives 3, 4, and 5. A solidification treatability study would be required before
implementing Alternative 5.

6.1.2.5 Cost

The estimated present worth cost for each alternative evaluated for the DRMO Yard source
area is shown in Table 6-1. Detailed baseline cost estimates are included in Appendix D.

Based on the information available at the time the alternatives were developed, the estimated
costs for each alternative evaluated for the DRMO source area are in Table 6-1. Actual costs
are likely to be within +50% to -30% of the values on the table. Present worth is based on a
5% discount rate over 30 years.

6.1.3 Modifying Criteria

6.1.3.1 State Acceptance

ADEC has been involved with the development of remediai alternatives for OU-2 and agrees
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with the selected alternative for the DRMO Yard source area.
6.1.3.2 Community Acceptance

Although no official comments were received, community response to the preferred
alternatives was generally positive. Community response to the remedial alternatives is
presented in the Responsiveness Summary, which addresses comments received during the

public comment period.

6.2 BUILDING 1168 LEACH WELL (COMPARATIVE ANALYSIS OF
ALTERNATIVES)

6.2.1 Threshold Criteria
6.2.1.1 Overall Protection of Human Health and the Environment

Alternatives 3, 4, and 5 would provide the greatest protection 10 human kealth and the
environment by actively treating contaminated soil and groundwater. Alternatives 1 and 2
would provide no treatment and would not be protective of human health or the environment.

62.1.2 Compliance with Applicable or Relevant and Appropriate Requirements

Alternatives 2, 3, 4, and 5 are expected to achieve regulatory requirements. Alternatives 3,
4, and 5 include active groundwater treatment to achieve state and federal MCLs and would
be expected to achieve these standards more rapidly than Alternative 2. Alternative 2 would
rely on natural processes that slowly decrease soll and groundwater contamination.
Alternative 1 would not comply with ARARs. AWQS would be achieved through natural
attenuation under Alternatives 3, 4, and 5.

6.2.2 Balancing Criteria
6.2.2.1 Long-Term Effectiveness and Permanence

Alternatives 3, 4, and 5 would involve permanent and active reduction of soil and
groundwater contamination and would achieve long-term effectiveness. Alternatives 4 and 5
would permanently remove the VOC-contaminated soil by excavation and treatment. None of
the contaminants would be addressed by Alternatives 1 and 2, except through natural
processes. Therefore, Alternatives 1 and 2 would provide the least effective long-term
permanence,

6.2.22 Reduction of Toxicity, Mobility, and Volume Through Treatment
Alternatives 3, 4, and 5 would involve treatment technologies that would reduce the toxicity
and mobility of contaminants in soil and groundwater. Alternatives 4 and 5 would reduce the

volume of the contaminated soil by excavation and treatment. Alternatives [ and 2 would not
reduce the toxicity, mobility, or volume of the contaminants through treatment,
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6.2.2.3 Short-Term Effectiveness

Alternatives 3, 4, and 5 would pose some short-term potential risks to on-site workers during
the estimated three months for groundwater treatment installation and soil excavation
(Alternatives 4 and 5). These risks could be minimized by engineering controls. These
alternatives may take up to three years to achieve groundwater cleanup to state and federal
MCLs. The excavation and LTTD portion of Alternative 4 would be expected to require one
field season. The engineered pile treatment portion of Alternative 5 would require five years.

Risks associated with groundwater contamination are equal for Alternatives 3, 4, and 5.
Because Alternatives 3, 4, and 5 actively treat soil and groundwater contamination, it is
expected that contaminant levels would be reduced during the estimated three-year cleanup
period. Under Alternative 1, no monitoring would be cotducted to determine the
groundwater remediation time frame. However, it is expected that the time frame for
remediation will be similar to Alternative 2—natural attenuation with groundwater
monitoring—which is estimated to exceed 50 years. Alternatives | and 2 do not actively treat
soil contamination; therefore, risks would not change over time except through natural
attenuation. .

6.2.2.4  Implementability

All alternatives would use readily available technologies and would be feasible to construct.
The SVE and AS system pilot study is being conducted at the Building 1168 Leach Well, and
results to date indicate that the system is effectively remediating the groundwater
contamination. Alternatives 3, 4, and 5 propose expansion of this system for full-scale
treatment. LTTD and engineered pile treatability studies would be required before
implementing Alternatives 4 and 5, respectively.

6.22.5 Cost

The estimated present worth cost for each alternative evaluated for the Building 1168 Leach
Well source area is shown in Table 6-2. Detailed cost tables are in Appendix D.

6.2.3 Modifying Criteria
62.3.1  State Acceptance

ADEC has been involved with the development of remedial alternatives for QU-2 and agrees
with the selected alternative for the Building 1168 Leach Well source area.

6.2.3.2 Community Acceptance
Although no official comments were received, the community response to the preferred

alternatives was generally positive. Community response to the remedial alternatives is
presented in the Responsiveness Summary, which addresses comments received during the

public comment period.
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Page 1 of |
Table 6-2
PRESENT WORTH COSTS FOR REMEDIAL ALTERNATIVES
BUILDING 1568 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAINWRIGHT, ALASKA
Annual Operation Annual Total Present
Capital and Maintenance Groundwater Pregent Worth of

Description Cost Cost Monitoring Cost { Worth Cost | Annual Cost
Alternative 1: No Action $0 $0 %0 $0 %0
Altemative 2: Institutional Controls and Natural $4%,000 $0 $81,000 $130,000 $81,000
Attenuation with Groundwater Moniloring/Evaluation
Allemative 3: Soil Yapor Extraction, Groundwaier $174,000 awm_oeo $29,000 $269 000 $95,000
Air Sparging with Natural Attenuation, and
Groundwater Monitoring/Evaluation
Aliernative 4 Alternative 3 Plus Excavation and $452,000 $78,000 $29,000 $559,000 £107,000
Low-Temperature Thermal Desorption of
Unsaturaled Soil
Alternative 5: Alternative 3 Plus Engineered Pile $350,000 $119,000 $29,000 3498,000 $148,000
‘Treatment of Unsaturated Soil
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7.0 SELECTED REMEDIES
7.1 DEFENSE REUTILIZATION AND MARKETING OFFICE YARD

Because it best meets the nine CERCLA criteria, Alternative 3 is the selected remedy for
groundwater contamination for the DRMO Yard source area. This alternative involves in-
place treatment of soils via vacuum extraction; in-place, on-site treatment of groundwater via
air sparging; groundwater monitoring/evaluation; and institational controls. Alternative 3 is
expected to achieve overall protection of human health and the environment and to meet
ARARs through active treatment of soil and groundwater (see Table 7-1). This alternative
protects the on-site potable drinking water well as well as the downgradient drinking water
aquifer by treating and controlling the source of contamination and is viewed as being an
effective and permanent solution to contamination at the DRMO Yard.

After a thorough assessment of the applicable alternatives for the DRMO Yard source area,
taking groundwater risks, cleanup times, and cost into consideration, it was determined that
protection of human health and the environment is best attained through active in-place
treatment of soils and groundwater. After evaluation of the potential risks and appropriate
cleanup standards and comparison with the nine CERCLA criteria, it was determined that
action is not required for benzo(a)pyrene in soils. This alternative is believed to provide the
best balance of criteria among the alternatives evaluated.

7.1.1 Mazajor Components of the Selected Remedy

s TIn situ treatment of groundwater and soil via air sparging to attain state
and federal drinking water standards. Air sparging wells will be
placed in the areas of highest contamination;

o In situ treatment of soils via soil vapor extraction to prevent contami-
nated unsaturated soils from acting 2s an ongoing source of
* contamination to groundwater. Soil vapor extraction wells will be
placed in areas of highest soil contamination;

*  Air emissions from the soil vapor extraction/air sparging treatment
system will be monitored and evaluated periodically to meet emission
requirements;

e The treatment system will be evaluated and modified as necessary to
optimize effectiveness;

s Duration of treatment system operation is estimated to be three years in
the active treatment zone and nine years at the Channel B wells to meet
soil cleanup goals and state and federal maximum contaminant fevels.
A combination of groundwater monitoring and off-gas measurements
will be used to determine attainment of remedial action cbjectives;
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e  After active treatment achieves state and federal maximum contaminant
levels, natural attenuation will be relied on to achieve Alaska Water
Quality Standards;

*  Maintaining institutional controls, including restricted access and well
development restrictions, and a groundwater monitoring and evaluation
program for the potable drinking water supply wells. These controls
will remain in place as long as hazardous substances remain on site at
levels that preclude unrestricted use; and

e  Additional institutional controls to prohibit refilling the DRMO Yard
fire suppression water tank from the existing DRMO Yard potable
water supply well until state and federal maximum contaminant levels
are met {except in emergency situations).

7.1.2 Goals of Remedial Action

The overall goal of a remedial action is to provide the most effective mechanism to meet state
and federal regulations for drinking water. To facilitate selection of the most appropriate
remedial action, source area-specific cleanup objectives that specify the contaminants of
concern in each medium of interest, exposure pathways and receptors, and an acceptable
regulatory level were developed. The following remediation goals were established for the
specific contaminants of concern determined to require remedial action at both source areas.
These goals are intended for the areas where active remediation will occur. '

7.1.2.1  Defense Reutilization and Marketing Office Yard Groundwater and Soil

CHEMICALS OF CONCERN IN GROUNDWATER | REMEDIATION GOAL (ug/Ly

Benzene 5.0
Trichloroethene 5.0
Tetrachloroethene 5.0
Vinyi chloride ' 2.0
1,1-Dichloroethene 7.0
1,2-Dichloroethene 70.0

a Groundwater remediation goals are based on federal and state MCLs for organic

contaminants in public water supply systems (40 Code of Federal Regulations [CFR]
141.147 and 18 AAC 80).

At the DRMO Yard, after state and federal MCLs are achieved through active remediation,
passive treatment of groundwater through natural attenuation will be relied on to attain AWQS
(18 AAC 70).
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Because soils contaminated with VOCs and petroleum-related compounds are acting as a
continuing source of contamination to groundwater, the remedial action goal for in situ soils is
active remediation until contaminant levels in groundwater are consistently below state and
federal MCLs. The State of Alaska cleanup levels for UST petroleum-contaminated soil will
be considered as a guideline for the treatment of in situ soils (see Table 7-2).

The cost for Alternative 3 is $1,498,000 for present worth capital costs, which inciude direct
and indirect cost; annual monitoring for 15 years {(monitoring frequency may vary) at
$89,000; and present worth of annual operating cost $680,000, for a total cost of $2,195,000.

The remedial action goal for in situ soils contaminated with comingled VOC- and petroleum
related—compounds is protection of the groundwater. Because the soils are acting as a
continuing source of contamination to the groundwater, active remediation of the soils will
continue until state and federal MCLs are met consistently. Natural attenuation will continue
until AWQS are met. Some changes or modifications could be made to the remedy as a result
of Remedial Design and construction processes. These changes will be addressed in post-
ROD documents.

The goal of this remedial action is to restore groundwater to its beneficial use, which is a
drinking water aquifer. Based on information obtained during the RI and on careful analysis
of all remedial alternatives, the Army, EPA, and ADEC believe that the selected remedy
would achieve this goal.

7.2 BUILDING 1168 LEACH WELL

Alternative 3 is the preferred alternative for the Building 1168 Leach Weli source area
because it best meets the nine CERCLA criteria summarized in Table 7-3. This alternative
involves in place treatment of soils and groundwater via soil vapor extraction/air sparging,
groundwater monitoring, and institutional controls. Alternative 3 is expected to achieve
overall protection of human health and the environment and to meet ARARS (see Table 7-4).
In addition, this alternative is viewed as being an effective and permanent solution to
contamination at the Building 1168 Leach Well.

After a thorough assessment of the applicable alternatives for the Building 1168 Leach Well
source area, taking groundwater risks, cleanup times, and cost into consideration, it was
determined that protection of human health and the environment is best attaiped through active
in-place treatment of soils and groundwater. This alternative is believed to provide the best
balance of criteria among the alternatives evaluated.

7.2.1 Major Components of the Selected Remedy
e In situ treatment of groundwater via air sparging to remove volatile
organic compounds, thereby attaining state and federal drinking water
standards. Additional air sparging wells will be placed to optimize the
existing treatment system;

e In situ treatment of soils via soil vapor extraction to prevent contami-
nated soils from acting as an ongoing source of contamination to
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groundwater. Additional soil vapor extraction wells will be placed to
optimize the existing treatment system;

» The treatment system will be evaluated and modified as necessary to
optimize effectiveness;

e  Air emissions from the soil vapor extraction/air sparging treatment
system will be monitored and evaluated periodically to meet gmission
requirements;

e The duration of treatment system operation is estimated to be three
years to meet State of Alaska cleanup levels for non-underground
storage tank petroleum-contaminated soil and state and federai MCLs.
A combination of groundwater monitoring and off-gas measurements
will be used to determine attainment of remedial action objectives;

s  After active treatment achieves state and federal maximum contaminant
levels, natural attenuation will be relied on to achieve Alaska Water
Quality Standards; and

s Maintaining institutional controls, including restricted access and well
development restrictions, as Jong as hazardous substances remain on
site at levels that preciude uarestricted use.

7.2.2 Goals of Remedial Action

The overall goal of a remedial action is to provide the most effective mechanism to meet state
and federal MCLs for drinking water. To facilitate selection of the most appropriate remedial
action, source area-specific cleanup objectives that specify the contaminants of concern in
each medium of interest, exposure pathways and receptors, and an acceptable regulatory level
were developed. The following remediation goals were established for the specific
contaminants of concern determined to require remedial action at both source areas. These
goals are intended for the areas where active remediation will occur.

7.2.3 Building 1168 Leach Well Groundwater and Soil

CHEMICALS OF CONCERN IN GROUNDWATER | REMEDIATION GOAL (ug/L)®

Benzene 5.0
Trichloroethene 5.0
Tetrachloroethene 5.0
Vinyl chloride . 2.0
1,1-Dichloroethene 7.0
1,2-Dichloroethene 70.0
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a Groundwater remediation goals are based on state and federal MCLs for organic
contaminants in public water supply systems (40 CFR 141.147 and 18 AAC 80).

At the Building 1168 Leach Well, after state and federal MCLs are achieved through active
remediation, passive treatment of grouadwater through natural attenuation will be relied on to
attain cleanup levels mandated by the AWQS (18 AAC 70).

Because soils contaminated with VOCs and petroleum-related compounds are acting as a
continuing source of contamination to groundwater, the remedial action goal for in situ soils is
active remediation until contaminant levels in groundwater are consistently below state and
federal MCLs. The State of Alaska cleanup levels for non-UST petroleum-contaminated soil
will be considered as a guideline for the treatment of in situ soils.

The cost for Alternative 3 is $174,000 for present worth capital costs, which include direct
and indirect costs; annual monitoring for 15 years at $29,000 (monitoring frequency may .
vary); and a present worth of annual operating cost of $66,000, for a total cost of $269,000.

The remedial action goal for in situ soils contaminated with VOC and POL compounds is
protection of the groundwater. Because the soils are acting as a continuing source of
contamination to the groundwater, active remediation of the soils will continue until state and
federal MCLs are met consistently. Natural attenuation will continue until AWQS are met.
Some changes or modifications could be made to the remedy as a result of Remedial Design
and construction processes. These changes will be addressed in post-ROD documents.

The goal of this remedial action is to restore groundwater to its beneficial use, which is, at
this site, 2 potential drinking water aquifer, and to remediate soil to State of Alaska cleanup
levels for non-UST petroleum-contaminated soil. Based on information obtained during the
RI and on careful analysis of all remedial alternatives, the Army, EPA, and ADEC believe
that the selected remedy would achieve this goal.

Because the remedies will result in contaminants remaining on site above health-based or
regulatory levels, a review will be conducted within five years after commencement of

remedial action. This review will ensure that the remedies continue 1o provide adequate
protection of human health and the environment.
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8.6 STATUTORY DETERMINATIONS

The main responsibility of the Army, EPA, and ADEC under their legal CERCLA authority
is to select remedial actions that are protective of human health and the environment. In
addition, Section 121 of CERCLA, as amended by SARA, provides several statutory
requirements and preferences. The selected remedy must be cost-effective and utilize
permanent treatment technologies or resource recovery technologies to the extent practicable.
The statute also contains a preference for remedies that permanently or significantly reduce
the volume, toxicity, or mobility of hazardous substances through treatment. CERCLA
finally requires that the selected remedial action for each source area must comply with
ARARs established under federal and state environmental laws, unless a waiver is granted.

8.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

The selected alternatives for the DRMO Yard and Building 1168 Leach Well source areas will
provide long-term protection of human health and the environment and satisfy the
requirements of Section 121 of CERCLA.

8.1.1 Defense Reutilization and Marketing Office Yard

The selected remedy will provide long-term protection of human health and the environment
by removing the contamination from soils and groundwater through installation of an SVE/AS
system. The remedy will eliminate the potential exposure routes and minimize the possibility
of contamination migrating to drinking water sources. Groundwater monitoring/evaluation
will be completed to assess contaminant plume movement and concentrations.

8.1.2 Building 1168 Leach Weil

The selected remedy will provide long-term protection of human health and the environment
by removing the contamination from soils and groundwater through installation of an SVE/AS
system. The remedy will eliminate the potential exposure routes and minimize the possibility
of contamination migrating to drinking water sources. Groundwater monitoring/evaluation
will be completed to assess contaminant plume movement and concentrations.

8.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS AND TO-BE-CONSIDERED GUIDANCE

The selected remedy for each source area will comply with all applicable, relevant, and
appropriate requirements of federal and state environmental and public heaith laws. These
requirements include compliance with all the Jocation-, chemical-, and action-specific ARARs
listed below. No other waiver of any ARAR is being sought or invoked for any component
of the selected remedies.

8.2.1 Applicable or Relevant and Appropriate Description
An ARAR may be either "applicable” or "relevant and appropriate.” Applicable requirements

are those substantive environmental protection standards, criteria, or limitations promulgated
under federal or state law that specifically addresses a hazardous substance, remedial action,
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location, or other circumstance at a CERCLA site. Relevant and appropriate requirements are
those substantive environmental protection requirements promulgated under federal and state
law that, while not legally applicable to the circumstances at a CERCLA site, addresses
situations sufficiently similar to those encountered at the CERCLA site so that the
requirements’ use is well-suited to the particular site. The three types of ARARs are
described below:

e  Chemical-specific ARARs are usually health- or risk-based numerical
values or methodologies that establish an acceptable amount or con-
centration of a chemical in the ambient environment;

e  Action-specific ARARs are usually technology- or activity-based
requirements for remedial actions; and

e Location-specific ARARs are restrictions placed on the concentration of
hazardous substances or the conduct of activity solely because the
ARARs occur in special locations.

To-be-considered requirements (TBCs) are nonpromulgated federal or state standards or
guidance documents that are to be used as appropriate in developing cleanup standards.
Because they are not promulgated or enforceable, TBCs do not have the same status as
ARARs and are not considered required cleanup standards. They generally fall into three
categories: '

e Health effects information with a high degree of credibility;

e Technical information regarding how to perform or evaluate site
investigations or response actions; and

«  State or federal agency policy documents.
8.2.2 Chemical-Specific Applicable or Relevant and Appropriate Requirements

e Federal Safe Drinking Water Act (40 CFR 141) and Alaska Drinking
Water Regulations (18 AAC 80): The MCL and non-zero MCL goals
were established under the Safe Drinking Water Act and are relevant
and appropriate for groundwater that is a potential drinking water
source;

s AWQS (18 AAC 70): Alaska Water Quality Standards for Protection
of Class (1XA) Water Supply, Class (1)(B) Water Recreation, and
Class (1) Aquatic Life and Wildlife (18 AAC 70} are applicable to both
source areas. Many of the constituents of groundwater regulated by
AWQS are identical to MCLs in Drinking Water Standards;

o  Alaska Oil Pollution Regulations (18 AAC 75): Alaska Oil Pollution

Control Regulations, are applicable. Under these regulations,
responsible parties are required to clean up oil or hazardous material
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releases. The Army anticipates achieving a cleanup level consistent
with this regulation; and

Alaska Regulations for Leaking Underground Storage Tanks (18 AAC
78): The State of Alaska has established cleanup requirements for
petroleum-contaminated soils from leaking USTs to protect
groundwater and are relevant and appropriate for the DRMO Yard.

8.2.3 Location-Specific Applicable or Relevant and Appropriate Requirements

No location-specific ARARs have been identified for the DRMO Yard and Building 1168
Leach Well source areas.

8.2.4 Action-Specific Applicable or Relevant and Appropriate Requirements

RCRA Subtitle C Hazardous Waste Management Standards must be
considered in the evaluation of whether any of the excavated soils from
the OU-2 source areas exhibit the characteristics of a RCRA hazardous
waste; however, no soils have been identified to date. RCRA
regulations will be applicable to the storage and disposal of any RCRA
hazardous waste;

Federal Clean Air Act (42 United States Code 7401), as amended, is
applicable for venting contaminated vapors;

Alaska Air Quality Control Regulations (18 AAC 50). Although on-
site remedial actions do not require permitting, the substance portion of
these regulations must be met for the venting of contaminated vapors
associated with operation of the air sparging, SVE, or LTTD; and

Alaska Solid Waste Management Regulations (18 AAC 60) must be
met for proper management and transport of wastes that meet the
definition of a RCRA hazardous waste but contain contaminants that

exceed cleanup levels.

8.2.5 Infermation To-Be-Considered

The following information TBC will be used as a guideline when implementing the selected

remedy:

-

State of Alaska Interim Guidance for Non-UST Contaminated Soil
Cleanup Levels (July 17, 1991) for the Building 1168 Leach Well;

State of Alaska Guidance for Storage, Remediation, and Disposal of
Non-UST Petroleum-Contaminated Soils July 29, 1991) for the
Building 1168 Leach Well; and '

State of Alaska Interim Guidance for Surface and Groundwater Clean-
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up Levels (September 26, 1990) for both source areas.
8.3 COST EFFECTIVENESS

The selected remedies provide an overall effectiveness proportionate to thelr costs, such that
they represent a reasonable value for the money spent.

8.4 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREAT-
MENT TECHNOLOGIES OR RESOURCE RECOVERY TECHNOLOGIES TO
THE MAXIMUM EXTENT PRACTICABLE

The Army, State of Alaska, and EPA have determined that the selected remedies represent the
maxinum extent to which permanent solutions and treatment technologies can be used in a
cost-effective manner at the OU-2 source areas. Of those alternatives that protect human
health and the environment and comply with ARARSs, the Army, State of Alaska, and EPA
have determined that the selected remedies provide the best balance of trade-offs in terms of
long-term effectiveness and permanence; reduction of toxicity, mobility, or volume through
treatment; short-term effectiveness; implementability; cost; and the statutory preference for
treatment as a principal element in considering state and community acceptance.

8.5 PREFERENCE FOR TREATMENT AS A MAIN ELEMENT

The selected remedy for each source area satisfies the statutory preference for treatment for
soil and groundwater.
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9.0 DOCUMENTATION OF SIGNIFICANT CHANGES
The selected remedy for the DRMO Yard and'Building 1168 Leach Well source areas is the

same preferred alternative for each area presented in the Proposed Plan. No changes in the
components of the preferred alternative have been made.
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APPENDIX A

FORT WAINWRIGHT
COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION,
AND LIABILITY ACT
FEDERAL FACILITY AGREEMENT
RECOMMENDED ACTION DOCUMENTS
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FORT WAINWRIGHT
CERCLA FEDERAL FACILITY AGREEMENT

RECOMMENDED ACTION

Source Area: 801 Drum Burial Site
Engineer Park Drum Site
Drum Site South of Langfill

Recommended Action: Referrat frem Operable Unit 2 to Operable Unit 1.

Background: A removal action was completed on these source areas in 1882. The
information needed to adequately assess further actions was not received in time to
meet the schedule of Operable Unit 2. 1t was agreed by the Project Managers to move

these source areas to Operable Unit 1.

Comments:

Approvals: The following project managers, representing their respective agencies
which are signatories to the FFA, concur with this evaluation.

Rielle Markey ' O Date
Alaska Department of Environmental Conservation
Remedial Project Manager

o Soetiund 2/4la4

Dianne Soderiund : Date
US Environmental Protection Agency
Remedial Project Manager

U ENN 4 b W

Cristai Fosbrook : Date
6th Division (Light), US Amy Gamison
Directorate of Public Works

Remedial Project Manager
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Revised 3 June 24

FORT WAINWRIGHT

CERCLA FEDERAL FACILITY AGREEMENT

Source Area: Tar Sites
Recommended Action: No Further Action

Background: After evaluation of all available historical information and interviews with
individuals having an institutional knowledge of Fort Wainwright (FWA), site visit and
review of analytical data, no further action (NFA) is planned for this source based on
one or more cof the following reason:

1. 1982 anaiytical results.

A systematic, qualitative approach has been used to determine the disposition of this
potential source of contamination which is consistent with RI/FS guidance and
Superfund objectives. This approach is based on a conceptual model of this particular
source, the ultimate risk to human heaith or the environment that it represents, and
analytical results. 1f, at any juncture, additional information becomes available which
alters the information used in this decision, the source will be regvaluated.

This decision document wiil become part of the Record of Decision (ROD) for Operable
Unit {OU) 2, as designated by the Federal Facility Agreement (FFA), which was signed
by US Environmental Protection Agency (EPA) the Alaska Department of
Environmental Conservation {ADEC) and the US Army.

Location: West of the FWA South Post Soccer Field; at Glass park next to Building
4040; northwest of the FWA Golf Course; and west of the power piant ccotmg pond
next to the railroad.

History: Reportedly the sites were used as tar dispesal areas. Based on a concern of
possibie leachate reiease from these sites, they were inciuded in the FFA as sources
that needed further investigation. A sampling effort was conducted in June and July of
1992. The resuits we summarized in U.S. Army Corps of Engineers memorandum
dated October 7th and 15th 1882,
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Summary: The criteria used in the decision procass for this site is as follows:

During a 1992 sampling effort the source areas were located anc tar samples were
collected for Toxicity Characteristic Leaching Procedure (TCLP) znalysis; The
znalytical results indicate that there is no potential for groundwaisr contamination.

L

Based on the above information, there is no evidence that a potentizi source of
contamination exists at these sites.

Reference: October 7th and 15th chemical analysis results of the samples collected in
June and July of 1982.

Comments:

Turure, acriond with these sites should he c.sorck'vma\'to\

i e Sold waste S fonwinea Prevevirion proars™ s £
P-‘L\ be{ﬂ' DG Enu‘; f‘D?'\me,f\"Tq\ Car\s.g,.ru :ﬁc{b"’\. .
R 0, YV
7-25-9+4
63636 °
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TAR SITES NO FURTHER ACTION

Approvals: Thne fcliowing project managsre. rapresenting their respective agencies

which are signatories to the FFA, concur with this evaluation.

RL00e Masbrer —_2.5-9¢
Rielie Markey o Date
Alaska Department of Environmental Conservation

Remedial Project Manager

Do Selutin & 6 /i< lay

Dianne Scderiund Date
US Environmental Protection Agency
Remedia! Project Manager

bt Lot 2T %

Cristal Fosbrook Date
&th Division Light/US Army Garrison

Directorate of Public Works

Remedial Project Manager
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Revised 3 .June 94

FORT WAINWRIGHT
CERCLA FEDERAL FACILITY AGREEMENT

RECOMMENDED ACTION

Recommended Action: No Further Action (NFA).

Background: After evajuation of all available historical information, interviews with
individuails having an institustional knowledge of Fort Wainwright, site visits, and review

H MY Dl bl Ghlwd | 454 ¥ il '5 TR TRI=L ST )L L=k L Ty iRl

of analytical data, no further action is ptanned for this source based on the following

reasons:

1. In 1992, 680 drums were removed.
2. Results of 1982 and 1893 limited field investigations.

A systematic, gualitative approach has been used to determine the disposition of this
potential source of contamination which is consistent with RU/FS guidance and
Superfund objectives. This approach is based on a conceptual model of this particular
source ang the uitimate risk to human health or the environment that it represents. if at
any juncture, additional information becomes available which alters the information
used in this dacision, the source will be reevaluated.

This decision document wili become part of the Record of Decision (ROD) for Operable
Unit (QU) 1, as designated by the Federal Facility Agreement (FFA), which was signed
by the Alaska Department of Environmental Conservation (ADEC), the US
Environmental Protection Agency (USEPA}, and the US Army. This source was moved
from QU2 to QU1 as part of 2 Recommended Action dated February 4, 1984.

Location: This source is located on the northeast side of Engineers Park on the south
bank of the Chena River. See attached map of source area.

History: Disposat of drumns at this iocation began after the August 1867 ficod.

Summary; The criteria used in the dacision process for this site is as follows:

£§5035
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. A drum removal was conducted in August and September of 1882. The crum
removal activities at this site included removing unbunsd drums. A total of 680
drums were removed, 613 of the drums found were empty and 67 contained
material. The drums contained gasoline, kerosene, degreasing solvents and PCE..

Durinc a 1892 investigation ten surface soils samples were taken. Low levels of
semivolatile organic compounds were detected. The maximum dstected site
concentration of the suspected coniaminates were compared to EPA Regions 10's
Risk-Based-Concentrations, which were used as conservative screening values.
Ths comparizon indicates no unacceptable potential risks to human heatn or the

environment,

« During 1893 ground penetrating radar (GPR) was conducted with no additional
drums being located. Additionally, eleven surface sampies were taker znd two scil
borings were compieted as monitoring wells. The maximum detected sz :
concentration of the suspected contaminates were ccmpared to EPA Regions 10's
Risk-Based-Concentrations and the comparison indicates no unacceptable risks te

human heaith or the environment.

» |n both sampling events an observational approach was employed {o assure
sampies represanted potential worst case contamination.

. Detected concentrations of soil with Di-n-butylphthalate were determined to be
faboratory contaminates.

» All-detected concentrations in groundwater data were determined to be laboratory
contaminates. :

Basad on the above information there is no evigence that a contaminant relcase has
occurred at this source area which poses an inacceptable risk to human hezith or the

environment.

References:

Prefimi rce Evalyation 2. Blair Lakes and Drym Sites. Fort Wainwnght, AK,
Harding Lawson and Associaties, March 1894

Fin W val, Fort Wainwright Faitbanks, Al
Volume {11, and ill, OHM Remediation Services Corporation, February 1993
Comments:
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Engineer Park Drum Site-No Further Action

Approvals: The foliowing project managers, representing their respective agencies
which are signatories to the FFA, concur with this evaluation.

%\.LQQ—Q\'Y\M ~-25-94

RIELLE MARKEY Date
Alaska Department of Enwronmentai Conservation

Remedial Project Manager

NS S;:rOA}\,\_mQ 6llelay

Ty DIANNE SODERLUND Date
- US Environmental Protection Agency
Remedial Project Manager

Dkt M Uas/ae

CRISTAL FOSBROOK Date
6th Division (Light}, US Army Garrison

Directorate of Public Works, Alaska

Remedial Project Manager
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FORT WAINWRIGHT
CERCLA FEDERAL FACILITY AGREEMENT

RECOMMENDED ACTION
Source Area: Building 3477 - Battery Storage Area

Recommended Action: No Further Action

Background: Based on a review of all available historical information, interviews
with individuals having an institutional knowledge of Fort Wainwright and, if
possible, this site, and a limited field investigation. No further action (NFA) is
planned for this source based on one or mere of the following reasons:

1. Interviews with individuais confirming the source existed.

2. Resuits of a 1992 limited field investigation at the sgurce indicates no
real potential risks to human heaith or the environment exists at the

battery storage area.

A systematic, qualitative approach has been used to determine the disposition of
this potential source of contamination which is consistent with RI/FS guidance
and Superfund objectives. This approach is based on a conceptual model of this
particular source and the ultimate risk to human heaith or the environment that it
represents. If, at any juncture, additional information becomes available whicn
alters the information used in this decision, the source will be reevaiuated.

This decision document will become part of the Record of Decision (ROD) for
Operable Unit {OU) 2, as designated by the Federal Facility Agreement (FFA),
the Alaska Department of Environmental Conservation (ADEC) and the US Army
on February 12, 1823.

Location: The battery storage area is focated on the east side of Building 3477.
Building 3477 is on Chippewa Avenue, approximately 1/4 mile northeast of the
South Gate House.

History: Building 3477 was constructed 1855 as a vehicle maintenance facility.
The building is currently used for vehicle and equipment maintenance. The site
had been used for servicing and storing batteries for an unknown period. These
practices were discontinued in 1990, and the U.S. Army contracted for the
battery servicing area o be cleaned. The area on the east side of the building
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was used for temporary storage of batteries that were to be disposed of. Basec
on the potential for contaminant release from this site, it was inciuded in the FF
as a source that needed further investigation through the Preliminary Source
Evaiuation (PSE) 2 process. A draft PSE report was published November 4,

1892,

Summary: The criteria used in the decision process for this site is as follows:

- During interviews with former US Army personnei, one soldier. stated the site
was no Jonger used as a storage area for batteries that were to be disposed of.

- During interviews with current and former employees (the site was identified :
an area of building 3477). .

- During a 1192 limited field investigation sampies were collected. The
maximum detected site concentrations of the suspected contaminates were
compared with EPA Region 10's Risk-Based Concentrations and the comparist
indicates no real or potential risks to human heaith or the environment exists at
the battery storage area. Attachment 1 includes a piot plan of this source.

- Based on the above information, there is no evidence that a potential source
of contamination exists at this site.

Reference: Final Report. Operabie Unit 2 Prefiminary Source Evaluation 2
Phase 1_Fort Wainwright, Alaska.; Harding Lawson ang Asscciates,

Aprit 23, 1983

Comments:
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Approvais: The foliowing project managers, representing their respective agencies
which are signatories to the FFA, concur with this evaluation.

Rielle Markey - Date

Alaska Department of Environmental Conservation
Remedial Project Manager

r

I L :
,—hﬁu_:; AN VIPY \ /o2 law
Dianne Soderiund "Date
US Environmental Protection Agency
Remediai Project Manager

4 , —_—
w %[@wﬂ\ [ 3T d 4
Cristal Fosbrook Date

6th Division Light/US Army Garrison

Directorate of Public Works

Remedial Project Manager
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FORT WAINWRIGHT

RECOMMENDED ACTION

Source Area: Drum Site South of Landfili

Recommended Action: No Further Action (NFA).

Background: After evaluation of all available histerical information, interviews with
individuais having an institutional knowledge of Fort Wainwright, site visits, and review
of analytical data, no further action is planned for this source based on the following

reasons:
1. In 1892, 573 drums were removed.
2. Resuits of 1892 and 1993 limited field investigations.

A systematic, qualitative approach has been used to determine the disposition of this
potential source of contamination which is consistent with RI/FS guidance and
Superiund objectives. This approach is based on a conceptual mode! of this particular
source and the ultimate risk to human health or the envirenment that it represents. lfat
any juncture, additional information becomes avaiiable which alters the information
used in this decision, the source will be reevaiuated.

This decision document will bacome part of the Record of Decision (ROD) for Operabte
Unit (QU) 1, as designated by the Federal Facility Agreement (FFA), which was signed
by the Alaska Department of Environmental Conservation (ADEC), the US
Environmental Protection Agency (USEPA), and the US Ammy. This source was moved
from QU2 to QU1 as part of a Recommended Action dated February 4, 1984.

Location: This source is located on the south of the {andfill and includes drum areas,
referred to as the east and west drum sites. See attached map of source area.

History: Historicai information and records on drum disposal at this lccation were not

available. The site was identified in the RCRA Facility Assessment as a potentiai
source.
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Summary: The criteria used inthe decision crocess for this site is as follows:

A drum removal was conducted in Augus: znd Septamber of 1882. The drum
removal activities at this site included removing unouried drums. A totat of 573
drums were removed, 474 of the drums iound were empty and 88 contained
material. The drums containeg gasoiine, kerosene and degreasing solvents.

« During a 1892 investigation eleven surface soils samples were taken. Low level:
semivolatile organic compounds were detected. The maximum detected site
concentration of the suspected contaminates were compared to EPA Regions 1C
Risk-Based-Concentrations. which were used as conservative screening vaiues.
These ievels are within the 10-4to 10-8 zcceptable risk range as specified in
300.430(e}{2)(i}{A){2) of the National Contingency Plan {NCF).

. During 1993 ground penetrating radar {GPR) was conducted with no additional
drums being located. Additionally, eleven surface sampies were taken and two ¢
borings were completed as monitoring wells. Low levels of semivolatile organic
compounds were detected in groundwater. The maximum detected site
concentration of the suspected contaminates were compared to EPA Regions 1C
Qisk-Based-Concentrations, which were used as conservative screening values
These leveis are within the 10-4 to 10-6 acceptable risk range as specified in
300.430(e){2){){A}(2) of the Nationai Contingency Plan (NCP). Attachment2
includes pertinent analytical data.

. In both sampling events an observational approach was applied to assure samp:
were taken in areas representing potential worst case contamination.

. Detected concentrations of Di-n-butylphthaiate and Bis(2 etthylhexylipthaltate ir
soil were-determined to be iaboratory contaminates.

Rased on the above information, there is no evidence that a contaminant release hz
occurred which poses an unacceptable risk to human heaalth or the environment.
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Retferences:

Praliminary Source Evajuation 2. Siair Lakes and Drum Sites, Fort Wainwright, AK,

Harding Lawson and Associaties. mMaren 1834

Final Report ior Drummed Wasts Samoval, Font Wainwright, Fairbanks, Alaska,
Volume L I, zng 1ll, OHM Remediation Services Corporation, February 1883

Comments
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Harcing Lawson .

Tanle ¢-5. Anaivies Derscips n Water Samdies From Ins 257 ans kast Drum Sises

— e
U.5, Army Czr7t ¢f Ingineers Zzring Humoer AP=BZ77 AP-EZ7E AF«B27B .
laznie Kumper FWEOCL WA T eDOIWA DA F
Lapsratory Szmote Nymber 5492-7 3492-8 8482-5
Juplicaze Qualifier K/A RIA Lot
Assosiated Project Sample Number H/A KIA AWDOLWE F
CL W
Anaivise Hormag Umits

.- Fuel fuantitation and Joemtificarizn

Diase] Fuel {as 22) ga15Md mg/L 0.C8 - HO(0.85)

Bunxer 0t} {as #5 Diesel} sapgmd mg/l 0.3:" - 0.48"
Gazoiine Ramge Organice 2n1gud Ho znziytes d=tected atove the merhod rzdorting Vim
Dimse] Rance Organics
6’6 210000 mg/L g.18" 0.28" g.25"
Votatile Organic Compouncs .

Hymoer of TICs E280 K/A 2 1= 2=

Sum of estimated TIC concentratich _ 8250 BGAL H 5 . ¥
$emivoiatile Groanic Ccmmounds ’ -

Di=n-putyipnrnaiate 3270 PY-74N 15 & 328 7 B.E

bis{2-Ethyihexyl phthalate £270 BO/L 45 MB{1G) I0E

Humser of Tils £270 R/A Fs 3 1

Sum of estimared TIL concentrazrion 2270 K/l 676 33 8
Qreanacnliprine Pecticidss and PCEs £280 Wo anxiytes detectad above the method reporting lizm
Gruanscohoxnnorys Pestigioes ' Zlip No anaiyies derected apaye tne method reporting iir
Uetale =

Arsentc 7050 mgiL 0.,003% 0.012 0.011

Barium )4 mg/Ll 0.2 ¢.18 0.17

Caicium 5010 mg/ll - - -

. lron : 5010 mg/L - .- --
“Lead } Lo - mgdl 0.0014 ¥0{0.0010} p.0028

Hagnesiyum ’ 810 mgfL - - - ——

Hanganase £310 mg/L - - B

Potazsium 010 mafL - — —

Sodium 5010 ma/L - - R

; U.S. Army Corps of Emgineers Modified Method BDISM.
Alaska Department of Envirommental Conservation Modified Wethods BO1IZM and 8100M.

- = Not applicable.

EPA = Envirproental Protection Agency.

my/L = Hilligrams per liter.

K/A = Mot appiicabie. .

He = Nat detectsd above method reporting limit shown in parsntheses.

. PCBs = Polyshiorinated bipnenyis.
TICz « Tentatively identified corpounds.
ugfL = Micrograms per liter.

Projest {aboratary Qualifiers ' ' '
B = indicates the ensiyt= was found in the blank as well as the sampie.

£ « [ndicites estimited concentratiofn.

Chemical Quaiity Assurance Repart {COAR} Qualifiers
* “Dita should be consiotred with caution (see COAR, Appendix F).
+ = The CQAR deem the data unacceptabie.
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Drum Site South of Landfill-No Further Action

LG}

Approvais: The following project manage: -. representing their respective egencie
which are signatories to the FFA, concur w.in this gvaluation.

RIELLE MARKEY Date
Alaska Department of Env:rcmmentai Conservation

Remedial Project Manager

SN O | 6 /1nlay

Dianne Soderiund Date
US Environmental Protection Agency
Remediai Project Manager

VES v EwS 2 T 04

Cristal Fosbrook Date
gth Division (Light), US Army Garrison
Directorate of Public Works, Alaska

Remedial Project Manager
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Fort Wainwright Proposed Plan for Remedial
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RESPONSIVENESS SUMMARY FOR THE RECORD OF DECISION FOR
REMEDIAL ACTION AT OPERABLE UNIT 2, FORT WAINWRIGHT, ALASKA

OVERVIEW

The United States Army, Alaska (Army); United States Environmental Protection Agency; and Alaska
Department of Environmental Conservation, collectively referred to as the Agencies, distributed a
Proposed Plan for remedial action at Operable Unit 2 (OU-2), Fort Wainwright, Alaska, OU-2 comprises
eight source areas: the Defense Reutilization and Marketing Office (DRMO) Yard, the Building 1168
Leach Well, the North Post Site, the 801 Drum Burial Site, the Engineers Park Drum Site, the Drum Site
South of the Landfill, Building 3477, and the Tar Sites.

The Proposed Plan identified preferred remedial alternatives for two of the eight source areas within OU-
2: the DRMO Yard and Building 1168 Leach Well. The other six source areas were not considered for
remedial action in the Proposed Plan. The soil contamination at the North Post Site consists of petroleum
and petroleum-related products and will be addressed through an Army removal action that includes
excavation, treatment, and proper disposal of the remediated soil. The 801 Drum Burial Site, Engineers
Park Drum Site, and Drum Site South of the Landfill were assigned to Fort Wainwright OU-1 for a more
comprehensive investigation and will addressed through that OU’s decision process. Finally, no further
action is recommended for Building 3477 and the Tar Sites.

The major components of the remedial alternatives for the DRMO Yard are:

. Soil vapor extraction,
¢ ' Groundwater air sparging with natural atteouation, and
. Groundwater monitoring/evaluation.

The major components of the remedial alternatives for the Building 1168 Leach Well are:

. Soil vapor extraction,
. Groundwater air sparging with natural attenuation, and
. Groundwater monitoring/evaluation.

No formal comments regarding the Proposed Plan for the OU-2 remedial action were submitted during
the public comment period.

BACKGROUND OF COMMUNITY INVOLVEMENT

The public was encouraged to participate in the selection of the final remedies for QU-2 during a public
comment period from May | to May 31, 1996. The Fort Wainwright Proposed Plan for Remedial Action
at Operable Unit 2 presents combinations of options considered by the Agencies to address contamination
in soil and groundwater at OU-2. The Proposed Plan was released to the public oo May 1, 1996, and
copies were sent to all known interested parties, including elected officials and concerned citizens.
Informational Fact Sheets dated March and September 1995 and March 1996, which provided information
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about the Army’s entire cleanup program at Fort Wainwright, were mailed to the addresses on the same
mailing list.

The Proposed Plan summarized available information regarding the OU. Additional materials were
placed into two information repositories: one at the Noel Wien Library in Fairbanks and the other at the
Fort Wainwright Post Library. An Administrative Record, including all items placed in the information
repositories and other documents used in the selection of the remedial actions, was established in Building
3023 on Fort Wainwright. The public was welcome to inspect materials available in the Administrative
Record and the information repositories during business hours.

Interested citizens were invited to comment on the Proposed Plan and the remedy selection process by
mailing comments to the Fort Wainwright project manager, by calling a toll-free telephone number to
record a comment, or by attending and commenting at a public meeting on May 8, 1996, at the Carlson
Center in Fairbanks.

Basewide community relations activities conducted for Fort Wainwright, which includes QU-2, have
included:

° July 1992—Community interviews with local officials and interested
parties;

. Aprit 1993—Preparation of the Community Relations Plan;

. July 1993—Distribution of an informational Fact Sheet covering all OUs
at Fort Wainwright;

. July 22, 1993—An informational public meeting covering all OUs;

* April 22, 1994—Establishment of information repositories at the Noel
Wien Library and the Fort Wainwright Post Library and at the
Administrative Record at Building 3023 on Fort Wainwright;

. March 1995-—Distribution of an informational Fact Sheet covering all
QUs at Fort Wainwright;

. September 1995—Distribution of an informational Fact Sheet covering
all QUs at Fort Wainwright; and

. March 1996--Distribution of an informational Fact Sheet covering all
OUs at Fort Wainwright.

Community relations activities conducted specifically for OU-2 included:

. April 28 and May 1, 5, 6, 7, and 8, 1996—Display advertisement
announcing the public meeting in the Fairbanks Daily News-Miner;

. May 1, 1996—Distribution of the Proposed Plan for finai remedial action
at OU-2;
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. May 1 to May 31, 1996—Thirty-day public comment period. No
extension was requested;

. May 1 to May 31, 1996—Toll-free telephone number for citizens to
provide comments during the public comunent period. The toll-free
telephone number was advertised in the Proposed Plan and the newspaper
display advertisement that announced the public meeting; and

. May 8, 1996—Public meeting at the Carlson Center to provide
information, a forum for questions and answers, and an opportunity for
public comment regarding QU-2.

SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD

No comments were received during the public comment period.
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APPENDIX D

FORT WAINWRIGHT
OPERABLE UNIT 2 SOURCE AREA
BASELINE COST ESTIMATES
FOR REMEDIAL ALTERNATIVES
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WozaoR1

BUILDING 1168 SOURCE AREA

BASELINE COST SUMMARY
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Fort Wainwright 0U-2 Feasibility Study
Building 1158 Baseline Cost Estimate Summary

Remedial Action Alternative

Harding Lnwses Aszotintes

65064

Fort Waimemight OU-2

Component
Alterrauve | ! Alternative 2 Ahernative 3 Alternative 4 Aernative &
Present Worth of G Monitaring 5 $81.000 $25.080 $28,000 '$29,600
Present Worth of Capital Costs” 53 $48,000 $174,008 $452,000 $350,000
Present Worth of AOC 50 50 $5E.00U $78.000 $119,000
Total Cost to Impiement 8 $130,000 $269.000 $555,000 $438,000
* Inchudes Direet and indirect Capital Cests.
BW: groundwater
ABC: annual gperating eost
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Fort Wainwright 0U-2 Feasibility Study
Baseline Cost Estimate - Building 1168 - Alternative No. 1

No Action

Ingirect Capital Cost Detail

ltem Year of IE Ezpendayre | Guaziav i “ate | Unas Cost

Engneenng: Desgn 10 Imphamentation KA

Admipistraton and Juperas 00 I EEDOm 3]

Dasign ang ¢ evsapment z 75.00 £

Draftimg P Y 1Y it

FAonitarng and testing (Vear DI 3| SEm|ae i

PBroject engineering ? 500 30
Subtotal L
e — e
Engineesng : Decommiszioning NA

Agminis1ration #nd sup RYIEON It BRI 2

Dixsign and dewsinpment T =001 hr 3]

Orafuing 3 55.00]hr Hid

Hpodtorng and 1esting z 500 $0

Project snnesing 5 'ESNJEB 50
Subtotal 5
License/FemitiLegal 0% engmesng to3t3) NA z GO0 ea 30 i
L Startup and Shake Cown o! Treatment Systam NA

Matesials 3 1.00000| =2 80

Labae 2| emmoin | 0

Equipment 1] 1.000.00 e i)

Lab Testing J| 500.00]sa 0
Subteltal Eo
Caontingengy {15% capnal costs) HA ' 2.00JLS 0 g
Tota! Annuxi Dperating Cast NA 1]

Year KA i}

ta:qach
hez hewe
{C:indeect capitad cost
MNA; noul appicable for thix alternatree
Hading Lawsan Assetiates
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Fort Wainwright 0U-2 Feasibility Study
Baseline Cost Estimate - Building 1168 - Alternative Na 1
No Action

Annug: System Operatien Cost Cetail

Yearit] of ADC Ernendityrae

- Cuantay |Rate Units |Frequeney Torallyear
Bpecating Labar Cost Na
iPast-Lonstruchon! Item 1: Grounosat e monaonng 33 o 313
iterm 2 Trginmg 3 LS $0
Sublotal 0
{Routine Mamtenance Matersals and Litor Cost NA
fiam 1 GrouAgwate moofy annual manteance ] s Hil
Item 2: SVEar sparge wel anmuat mantenance 1] L3 Hi]
tem 3. $VEI ai sparpr frstam snngal mantanece it L5 51
Sublotat g
Eydary Matenals ang Ensgy NA
Frocess Chemoas 3 i5 ]
Elettricny 1] 18 i}
Water 1 15 10
Sewer 2] (5 $
Fus 2 {8 30
Subrotal in
i
Dty pf Rezidues NA
Wash witer. s1oe e, ) 5 Eidd
Subtotai 0
F——r = = == —_— =
Purchised Services | KA
Profeszional Sevcis
ftem T Lanayiafy Fees 1} Ls 30
tem 2 1] s in
tem 3: 0 LS 10
Subtorat L
Other: HA
AL NIt C (s mat ¥ ckolied o0 Ather re e ] 5.4 1}
[irarwese 1% of camtd conLy At b aach o 1rewomet H s $0
Tares icanmoy il imwal (1% of oM Eacs WIS NE SN o M 0 LR TG 1 LS 0
M ararrs RExre Funt 1% of a0 L1t Moyt o FIF VIR vei v yomed | i 0jLs
Subtoral i
Ta1af Aanuai Opesating Cost il
Kumder of years of implementanion: 3
AQC: anmual eperating oSt
hes hour
L5 enp tum
NA: not applcable for this atemative
SYE: sni vapar extration
IC: mgwect capital toyt
Hardlng Lavvzen Asascinies
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" Fort Wainwright 0U-2 Feasibility Study
Baseline Cost Estimate - Building 1168 - Alternative No.2
Institetional Contruls
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Fort Wainwright DU-2 Feasibility Study

Baseline Cost Estimate - Building 1158 - Alternative No.2

Institutional Controls

Indirect Capitat Cost Detail

] Year of i Exoengituee | Quamoey § Rate | Units Last
Enginesring: Design 10 mplementatuin J
Adminis1ralion #nd SUpEYDon Bof  &50Q| ke $6,800
Design and deveiapment 7500k 16,000
Drafting 48] 8500w $3,120
Henitoring and tzstioy (Meat B 3 0501z 0
Projst engoesrng 80} 5500 5200
Subtotal 21120
Hingi'neemg : Dacommessgong 1
Adminiziration and SupEasion 3} 8500|he $680
Design 20d deveiopment 6 7500(h 1,200
Brating P B5.80| $1.568
Manitoring and Testing a| 85000 0
Froject snpinessny o) T [ 15200
Subtoral L7420
License/Permnllegal {18% enginesnng co3ts) o _."l— Z.B?Ewiu $2.076 12 57F
Startup ang Shake Down of Tesaument Sysiem L TY
" M 0{ 1,00008{ ez 10
Labor ol ESOgthr 30
Eqipeent 0] 1,00000)22 in
Lah Testing 3] s00.20les 0
| Subtoral L
Contingamey {15% capral gosts) T HI130%|Ls $7.321 $7.321
— e
Total Year [ 131417
toar kL 18.540
ea: each
ez howr

I£: indirect capral eost

L3: komp sam

NA: not appicable for this ailernative

Havding Lewsan Azsociates
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Fort Wainwright 0U-2 Feasibility Study
Baseline Cost Estimate - Building 1168 - Aiternative No.2
Institutioral Controls

Annua! System Dperation Cost Detail

‘tam Guaniny (Rate inits JFrequency Yearisi ot ADC Expenditure | Totalivear
Gperating Labor Cost tear
{PostLonstiucion} Tem 1: Groundwater monstorig 200 65001k i3l $1.300
hem 2 Trammg Th 200.00L8 1te 30 priyi]
Subioial L0
|Routmne Mantenance Materials ans Laoar Cost 1Meas
itam 1: GrounowatE MonA0mg anmua maEnimance i) SDO00JLS 11230 $500
T 2: SVE'ar spasge wed annua mantenance [’} LS 0
fem 3: Sampimg fekd kit 2l rsa0lday 11030 $150
| Subtatal 550
Axkary Matemgls and Energy KA
Protess Chemecaty g 15 it
Electricity il 19 G
Wats B L3 L]
Sewer D s ]
Fun ] LS 30
Subtotal il
Bigposat ol Besidues. e
Wash waier. siudge. ect. 13 S0A0OLS 11030 $500
| Subtoral 508
Purchased Stwies . e
Frofessional Jernces
herm 1: tahorainty Fres A £25.00 | wel 1030 $2.500
Hem 2 0 |3 Hi)
hen 3 fl LS 0
Fubieral 52,500
Gthar: 1Yfear
Admmistratae £osls not mckided I oths Sne fems o] LS 2]
ngrance ] c.0olLs it
Tases, icensng, peemit renewal 1} CO0{Ls Hi]
Mantenance Resarye Fund
5% of capial costs prarated dor each vear of mplemenTiioa 1 FI54ILS 1130 494
Sabtotal F2-)
Total Annua! Dpersting €ost 1430 15,244
Number of yaars of implanmistien: X
AGC: annual aperating cosl
M bowr
LS: lump sum
N&:not appiicatie for this ahernative
SVE: soil vapui extraction
Hartting Lwasw Associates
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Fart Waitweight 0U-2 Feasibility Study
Beteline Cost Extimate - Building 1163 - Ahtpenative No. 3
$oil Vapar Extraction, Groundwatas Aif Sparging ant Momitoring
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Fort Wainwright 0U-2 Feasibility Study
Baseiine Cost Estimate - Building 1168 - Alternative No. 3
Soil Vapor Extraction, Groungwater Air Sparging and Monitoring

Indirect Cazital Cost Detail

irem | Yo of IC Expendnure | Duantrty Rate Uarts Cast
Engineering: Design to kmpiementanen 6
Admanisiration and supEvizon 80 85.0D70r $6.500
Qesign and devalopment 240 7500 418,000
Drafting 144 65.00khr 45,360
Monitoring and testing (Year 5 ] 0.00 ez 30
Pitjact sngineesng 2504 §5.0G 15600
| Subtotal 44750
|Engineerng : Decommasionng 3
ASTinSITITON 3N SUpETYISOn 113 85.001 ke 130
Cetign s develapm mt 0 75.00 (b $1,500
Drafting 1 85.00]hr $1,580
Monitorig and testing g £5.00]hr 50
Prome: sngineering 40 ER OGN $2.500
Subtoraf 2020
LcenseiPermitilegal 110% engineesng 03151 [} 1 S.E?SDﬂl‘u_ $5.678 15678
Srartup and Shake Down of Tesaiment Sysion [}
" Matials | wes0je 3100
Labor aa] 65.001 hr 1280
Equipment 1 30000 | 22 $100
Lah Testng 4 500.08F2a $2.000
Subiorat $4.800
Conrngency {15% caprtal costs) 0 1| 23.2¥638|LS 36 123218
Totd Yeur ] $53.454
Yout k} $7.020
w3 ach
he: hour
(£ indrect cipitad cost
LS: bump sum
Hardirg ivwwen Avsociates
BSUMMARYXLSEIC3 i53
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Fort Wainwright GU-2 Feasihility Study
Baseline Cost Estimate - Building 1168 - Alternative No.3
Soil Vapor Extraction, Groundwater Air Sparging and Monitoring

Annuat System Dperation Cost Detall

Iierm Cuzay |Rate Units {Freqummcy Years) of ARG Expandrture | Tolallyest
Qperabng Laber Coxt Vyear
{Pos1-Construction o 1 Sroundwaie monrtorng 2 5500w 1wig $780
s 2: SVEIAS sysiam monftoing 582 G50Che lied $3.280
e 3 Tranay 1 AD000ILS 1t 10 1400
Subtoral fre I 5180
1ad $3380
Routine Mainianance Matms and Lador Lost \fyex
jtem 1: Groundwete menitering dhnus mamienance H SD0.001LS 1to 10 $500
jtam 2 SVElaim sarge systam shous manienance 1 500.00{15 1ted H
lram 3: Saemplev S 1t 1 7500 day 1te 10 75
Subtotal fto 10 i57%
feod 1500
| Auxikary Matena ans Snergy e
Process Cheamicais g LS g
Sectrcry {Phase 1 1) 1420000/ 103 $14.200
Bertricny {Phase 2) ) 400118 0
Harer 1] LS 40
Sewsr ] i§ 0
Foel 1 200.001L5 11015 3200
Subtotal T I 1200
el 114200
Tisposal of Reswues Tyea
Wash waler, stodge, 1. 1 SO0.G0ILS 110 10 5500
| Suitoral fawtg 500
Putehased Sewces 1iyear 1110
Frofassionsl Sereces
Jyam 1z Laboratary Fees [ B25.00 |wed $2.580
am Z Engineer review| conyaTiien 2 55.00 |momth 310
iram 3: 1] [ 30
| Subroral T 1d $2.630
Ioihes: 1 | |hex 12 10
Admenistrative sosts aat mokded in gthes ine nems g LS 0
instrance 2} L5 50
Taxes. licensing, pert: renswal 1} 53 0
Maintenance Resanve ~ng
{5% of capda roxs srovated for each vear of mplementangnt 1 2RO SE(LS $390
Subtotal Fie i 5890
Toml Anttusl Operatmg Cost {includes GW Monimring! twd $2405%
4110 45875
Groundwater Mawsoning Portion of Tetal A0C 1w il 33780
Humbs of years of ircaerseniatian: ]
ADC: anmua peraiey cost
AS: ak sparge
bz hur
LS hump sm
SVE: 500 yapor exlraticR
GW: groundwate
Kacding Lavasn Assacis et
BSUMMARY XLSBAOC? 154
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Fort Wainwright §U-2 Feasibility Study
Baseline Cost Estimate - Building 1168 - Alternative No. 4
Alternative 3 Plus Excavation and LTTD of Contaminated Unsaturated Soils

Indisect Capital Cost Detail

lem I v of 3C Expenditars | Quantity Rate Unils Cast
e ———

Engh g: Design to mph 0

AGminETraton and supernion 1 85001 kr $6.800

Diesign and drvelopment 240 7500 |he $18,000

Graling 188 £5.08]h 410,920

Honitoring and testing Tea & 1] 0002 i

Projeet engnesring 240 Bs.98N $15.500
Subtotal 51,200
Engreesing - D ecommsionng 3

hdeminis iation and $uf e & 85.00he 45,100

Dasign and deveiopment 00 75.00| hr 7,500

Drafring ' % 55.00]hr $5.240

Monitaring and sesting [ 6500}k 30

Projert engmesning 180 £5.00 | e $10.400
Subivtal s28248
Licensp:Fpemnilegal 110% snginrenng coxts) a 1 05600 22 $8.056 SEO5F
Startup and $hake Bown of Treatment System &

Materiats 1 10000 ex 190

late 4B 55.00) e $2.500

Equipment 1 100.00]ea 4100

Lab Tasiing [ 00001 ez $2.000
Subtatat 54 K00
Cantngency {15% cagpuia) eosts) 1] 1 B1B24 86{LS $E3.825 SEIAM5
Total Year [} $128.4001

Year 3 $28.280
&3 sarh
br: bhowt
I inwdirect capnal sost
LE: kamp sam
f ]
65075
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Fort Wainwright OU-2 Feasibility Study

Bassiine Cost Estimate - Building 1158 - Alternative No.4

Alternative 3 Plus Excavation and LTTD of Contaminated Unsaturated Seil

Anaua! System Dperation Cost Detail

frem I Quantity }Rm {‘.Jsms [Freguency Yeariz! of ADC Exoemgre  Totaliveat
Samaimy Laber fost Tiyeas
getLanstruction]  Hem 1z Sroungwates monsoting 12 5500w Tie 10 $780
ttem 2: SYEIRS system mamtonng 57 B5.00| b Tw3d $3.380
Item 3: Trainng i 400.00}LS 1to10 400
Subtotai fao 10 £1,180
fted $3.350
[ToGary Maleai ane Biegy TR
ham 1: Groundwater montaning amual mantmantz 1 SO0 DOFLS Y tl $500
ttem 2: SVEIAS system annual mamtainence 1 SORO0iLS Tl $500
fem 3: Samafing freld it 1 75.00)day 11 10 175
Sudtatal Fip b0 i575
Tred 1500
ZuLkary Matmials ang Enegy Yhyear
Protess Chemicals o LS Lir)
Electricity {Phase 1) 1| 1420000115 el $14.200
Flartricity (Phase 2 2 LS
Vate a 13 40
Sewer g [ $0
Fys 1 20000315 1110 $200
Suteatal 1 i1010 200
1md 14 200
|Disposal of Residues liyex |
Vash wates. siudge, eci. 1 SO0.80ILS 14010 4500
Subtotal e I0 50
Purchased Services Tiyear
Professiona) Services
ftem 1: Laboratery Fres 4 EZ5.00| wed 116 10 $2.500
tiem Z: Enginees review! consultation Z £5.00 manth 11s i $130
tem 3; B [ g
Subtorat 1w i 2830
Dier: Tyex | 110 10
Admimistratove To515 Nyl mouded in other Rae tems 0 L% 1]
InsurInce it LS 30
Tires, irensmg, panrl renewai o L5 Hil
Kaingenance Reserve Fund
(5% of capital cosis orarated for sach vear of mplementationt 1| 2435621l t2.487
Subieral PtriG 32447
Total Annuat Operating Cost tinzindes GW Monitoring) Tl ¥25.512
w1l #1532
Growndwaier Monrtaring Portian of Total AGC fnig 13787
Number of years of mplementation: 10
A0C: anmral ppErating cost
AS: gt sparge
L2 gath
hes howr
SVE: 508 ¥apor exicacTien
G- groundwal e
55073
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fort Wainwright 0U-2 Feasibility Study
Baseline Cost Estimate - Building 1168 - Alternative No. &
Alternative 3 Plus Excavation and Engineered Pile Treatment {biopile
or vapor extraction pile) of Contaminated Soil

indirect Capital Cost Detail

iram Yeat of IC Fxpenorture | Guantsy Rate Unnis Lost
Engneecing: Design 1o implementaion 0
Admirsiranon and supsnion $6.800
Daswgn o drvsiopment $18.000
Drating 15,828
Monkorng and Testing (Year 0 W
Project empmeenng $15.600
Subtotat $51,320
Engreerng : Pecommis woning 3
Admirisizaton and sugerson & B5.00 he $5,300
Desige ans sevsopment 128 75.001 48,000
Brafting 95 55.00 b w0
Monitorng and 1esting 0 BS.0G] e i)
Project e neerng 2000 E5.06 hr $13.000
Subtotal Year 3 233340
License/Permitilegal 1% engneermp tosis} 3 1 48500 e $8.465 S8 458
Starrup ang Shake Down af Treatmem Systam 3
" Mateia ) 2000 $200
taber &{!1 frchede | 2508
Enuipmam 1 200.00| ea £200
Lab Tesring 4 500 D0yea £2.000
Subtoral E000
Commgency 115% caguiat casts) 0 ¥ 48,527,058 148,927 548527
e ———— 1]
Yeur ] ] #108.713
Total !uri 3 1 $38. 340
ea: each
hr. hous
IC: indirect capetal cost
{5 g sm
Hurdong Linnsen Axsociates
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Fort Wainwright OU-2 Feasibility Study

Baseline Cost Estimate - Building 1168 - Alternative No. 5
Alternative 3 Plus Extavation and Engineered Pile Treatment {biopile
or vapor extraction pile} of Contaminated Sail

Annual System Operation Cost Detail

[tem I Auantty Ilhte il.im':s Freduenty Yzarts) of ADC Expengnuce | Tatalivear
[Operaung Labar Cost Viyex
Past-C ioni  Fram 1: Ground fLorng Twtil $780
fram 2- SVEIAS sys1am monttofing Twid $10.140
jtom 3: engrieer ad pile FYstET: q 41ad 4,160
ham 4: Training i 400.00|LS 1ts 10 $400
Subtota (Y[ $1,180
diwws $EIST
Tted $10.140
{Teniary Matesas 200 Eeigy TEM
Itan 1: Gronnd g anhual 1 500.00|LS 1 18 500
Itam 2: SVEIAT $parge SyStEN Sl manisnante 11 15000008 Y123 $1.500
ltam 3: enp X pile xysTAMm nence 13 ES.D0h 4195 $1,040
tyem &: Sampling fiefd kit 1 7580 | day 11010 75
Subroial 1w id 578
45 §1,040
|t feel3 £1,500
Auzdiary Matenals and Energy = Vyear
Provess £ hemais B & ]
Beetsicity ISVEIAS) 1| 14,700.00L5 113 +14.20G
Elecanicity {Enginesred piat 1|  2.poa0ojLs £33 $2.000
Wate ﬂl 1] Eii]
Sewer ] 5] 30
Fud 1 20000113 iwic $200
Subtatal 1wl 0205
dit s £2.000
_ T2 [l #irid
EpOSH 8 Tyea ]
Wash wate, thedge, #ic. 1 S00.06ILS Tl ¥500
| Surretal fwo!d S50 |
furehased Servces e
trem: 1: Lat y Fost IGW. 4 £25 10 fwesd 11010 $2.500
Itam Z: Enginess review! consultarmn {G W, 1 2 £5.00 |month 11010 $130
Itm 3: Enginess rieview! Sonsuitation lenginesred plet 15 B5.00ILS A% $1.040
\tam 4: Laboratory Fees (engnee o ol 13 500,00  ea 4108 $E500
Subtoral LN $2.830
din s 32540
Gthes: Tivear 1w 10
Administrative cests nol nchded in cthes e Hens D 5 i
£ 1] is ]
Taxes, kCEnsmg, pATNT reaewal 1] ts 133
Mzintenance Aeserve Fund
5% of capital costs d for wach yzar af Foolementation] 1] 1.87554|L5 $1876
| Subroval fio 10 SLE7E
Tatal Arnexl Dperating Cost tinclles E¥Y Meaitaring) w3 $32301
(3. 1] 121,11
fwiD 5961
Growmdwater Moitoring Fortion of Tola AGC 11270 1780
Nombes of years of mplanentation: U]
AQC: annual operating cost
AS: o sparge
h-hour
LS: ump sum
SVE: sod vapor extraction
BW: proundwates o
ﬁ .
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Harding Lawsap Asxecistes Farr Waimwright 052
SSUMMARY XLSEADCS 160 478095



~y

WO208R1

DRMO YARD SOURCE AREA
BASELINE COSY SUMMARY

161

65050

Harding Lawson Associates



3

Fort Wainwright 0U-2 Feasihility Study
BRMO Yard Baseline Estimate Summary

Remedizai Action Allernative

Component

Aiternative 1 Alsetnative 2 Alternative 3 Alternative 4 Alternative 5
Present Worth of GW Manitering $0 $148.000 £89.800 $89.000 $132.000
Present Y¥/orth of Capital Costs® $0 434,000 51,426,860 $1.488.000 $2062.000
Present Werth of AOC $0 $0 $686,600 $682,060 $698.000
Totai Cost 1o implement 40 410,000 $2.195.000 $2.269.08D 32,552,000
* Includes Diract and Indirect Capital Costs.
&Y grounowater
ADE: annual pperating cost

162 Fort Waimwight 0U-2
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fort Wainwright DU-2 Feasibility Study
Baseiine Cost Estimate - DRMO - Riternanve Keo. 1
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Fort Wainwright QU-2 Feasibility Study
Baseline Cost Estimate - DRMO - Alternative No. 1
No Action

Indirect Capital Cest Detail

itam Yaar of IC Ezpendizors | Qoantny | Rate Unity East

Engs g Decign 10 Implamentaton NA

Admixstration 30 SUDEVIRN G E5.00h W

Drsign and devHopmai] Bl 700N $0

Cratling 0] ER00{hr ]

Menrtanng sa tastng (Year 0) G} G500[W H3)

Project srgneemy 6] 8500k 0
Subroral E
Engineerny : Decommissonng NA

Admintstration and SUTETVON g] 8500l ]

Diasign and developen et B 7ROOjW 3]

Dratimg 1] £5.00| b 0

Manitorng and igstey of 00w E1i]

Praieet engnzemy g esoolw | 0
Subtotat g
w
UcemsePermetilagat (6% eagineenng cosist NA 0 000 ea 30 0
Stan-up and Shake Down of Tieatment System NA

Matarials ol 100000 e )

Laber gl E5.00%he 40

Enugament 0| 1,000.06) % j11]

Lat Testing f] 5S00.0072a 10
Subloral 11
Eantingensy {15% ciprial casts) NA 1 0.00JL8 0 )
Tetat Anneai Pperating Cost Year: Na 3]

Year KA 30
ea: each
e how
IC: mdirert capital eozt
NA- not appicable for this affernatre
"~
55683
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Fort Wainwright 0U-2 Feasibility Study
Baseline Cost Estimate - DRMO - Alternative No.1
No Acticn

Annual System Operation Cost Detail

llem Qyantay {Rate Unfty | Fraquency Yearizr af A0C Expendituen | Totalivear

Bperating Labor Cost hA !

{Past-Lonstruction} item 1 Gtauntvweates monsoneg f he 10

Hem 2; Trainng 1] 5 i

Subroral ig
Routine Mainteeance Materals and Labor Cost Ha

ieen ¥ Groung Hommng annui mai " 0 15 0

{ttem 2: SVEaiy sparqe SYSLeM Sniudi (hainlenance ] 54 0

{tam 3: Samakng feld kit g day $0

[Subtoral [T
Aukary Matersals and Energy HA

Process Chemacals I 53 i

Hectricity Fhase 3 o s ]

Bectrcity (Phase 2 D LS Fi:)

Waler ) 13 8

Sewer 0 s ¢

Fud 1} 5 10

Subitotel 0

0%

il
Disposat of Besidpes NA

Wash water, shadge, ect. 0 [ mn

Sub i
Putthazed Sernices &

Professianyl Servisces

ftam; T: Labnratery Fees 4] (8 1]

tam 2: Engingar review consuraton ]| LS 10

e 3: i} 53 1I]

Subtgraf i
QOthes: NA

Administrative cas!s Rot inchided i other kne itams i i85 4]

insieance 1 s H:

Tazes, bcensing, peemat reoewa! 1 o -4 i)

Maintenance Ressrve Fuad

5% of capHal sosts 4 tor gach year of mpl anoe 1 by -1 1]

Sublgral - 10

Tatal Annuel Oparating Cosy 0

Numbes of y2ars of mplemenzation: i}

AOE: grnual operating cost

s ey

L5: ump sum

KA not applicable for this aternative
SVE: soil vapor exvaction
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Fort Wainwright OU-2 Feasibility Study
Sasaline Cost Extimate - DRMQ - Allernative No. 2
lastiwtionst Contrake ane Natural Attenuation
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Fart Wainwright OU-2 Feasibility Study
Baseline Cost Estimate - DRMG - Alternative No. 2
Institutionat Controls and Natural Attenuation

indirect Capitai Gost Detail

Ttam Year of IC Expenditre | Guantiny | Rate | Units Eost

£ngineenng: Desxn to oEmeEntatbon 1}

Lamans1ration #ntd FupervEson 40y 85.00] $3.800

“esign and deveiopment 860 7500w $5.000

rafting ] 580k 12,080

Wonitoting and testing (Year O 0] 65.00|M ]

Proiect enginesring 4] 5500 hr $1.560
Subtotal 1308
Enginesng : Decommasoning 3

Lamenistration Jh8 Supervision 2] 2560w $1.700

Stsagn and development au] ?S.OBLr $3.000

Srating g ESDOjhr 1520

Monitoning and testng 8 65000 8

Project engineetng a5)  E580|b 32,500
Subtotal $7.828
=
LicanswPemiilegal V3% engineenng 05151 i} 1} 208600 2 $2085 32085
Start-up and Shake Down of Treaiment System KA

WS 0} 1,000L.00| 2a i

Labor 0 ESDGIw $0

Exigment P 1.0K.DC 22 30

Lah Tesimg 0| SD0.00|ea Hi]
Subtetal Eid
Cantingency 11E% capital eastst 1} 1| 53439045 $5,350 15353
Total Year 0 $20476

Year an $7.820

Ed eath
bz howar

iC: indfract tapital com
£5: ey Sum
NA: rat apphicabie for =g antematve
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Fort Wainwright 0U-2 Feasibility Study
Baseline Cost Estimate - DRMO - Alternative No.Z
Institwtional Controls and Natural Atte nuation

Anowal System Opesation Cost Detail

ftem Quaniny |Rate Uitz | Frequency Yearisi of 40C Expentiture | Totalyear
Operatng Ladot Cost 1Near
{PostLonstepcton Nem T: Groundwaler mani oy a7 85000k 1 $2.600
Jiam 2: Traiewn 1] 2000005 1030 $200
| Subtotat 32800
fiautine Mamtmancs Matenais 208 Labor Cost ftear
Tren 1: Groundwat ing ANt 2 13 1,000.00] L5 11038 $1.000
jtem 2: SYEfer sparge well annual marsmance [} 51 80
Iiem 3: Samobng field kit 7] 75.D0sdar 11030 $150
Subtots 1157
| Auxitiary Matenals and Energy NA
Protess Chemicats o LS ]
Eleciriny ] LS 0
Water 7 |5 10
Sevest af 33 )
Fus 0 LS 3D
Subratal 0
Qisppsal of Reskyes 1Year
Wash water, susge. et 1] SP0.00LS 110 S50
| Subrotal 500
___-"_-_=-—_- —
Purchased Sesvces e
Professiona) Sernces
Ttem 1 scotaiory Fees Bl BZ5.00]wsd 11030 35,000
it ¥ i L5 i)
) Itam 3: o LS $0
Sublotal $5000
Dthe: 1¥ear
Adminigtrative costs net mciuded i other Boe items 1] 33 Hi]
Insurance i} .00]Ls 33
Tanes, insng, permit rengwat 0 0e0ns Hid
Maintenance Reserve Fund
5% of capital o351y ¢ for gach vear of wnplementatian! 1] BB.3GL3 Tig 3 $68
Subtota! S8
Twtal Annvs! Tperating Lost 1103 13518
Numbier &f years of mplementatian: 30
ADC: annval aperating o3t
ez hour
LS: ump man
KAz not apphcabie for this aiternatve
SVE: 200 vapos BATAATIGD
1638
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Fort Wainweight QU-2 Faesibility Study
tasefine Cost Estimate - DRMD - Alteraauve K52
Soil Yacor Extravuion, Greundwater A Sparging and Moniteriag
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Fort Wainwright QU2 Feasibility Study
Raseiine Cost Estimate - DRMO - Alternative No. 3
Soil Vapor Extraction, Groundwater Air Sparging and Monitoring

Indicect Capital Cost Detail

wem Year of I Expenditere | Quaminty Rate Units est

Eusreanpg: [esign 10 knplament shen ]

Admikstralion ant SOpENASRN 320 B5.00]w $27.200

Tesign and deveopment 548, 75000 $48,000

Bralting 48 £5.00] $15.600

Manitaring and testryg {(Year Ot i} £5.001he o]

Frofst mgineenyg 280 55000t $18.200
Segratas 1105000
£a5Teerng - Decommistoning i%

ASmEmsiTaton and supeiskn 4] ES.00 ke $5.100

Cesign and devaiooment 180 7900]h $12.00¢

Dratting 40 6500t 2500

Monitering and 1esting 0 65001 hr 0

Priject enpneaing 38 55.00{k 58370
| Suarad 528677
LeestFemniegat 110% sagresng tosts] 0 i| 13757.00[e 313757 117E7

N I I

Erartp and Shake Qown of Treatment Systan - [} T T

Maipials 6 LO0G.DO[es $6.000

Laber 248 £5.00(he $15,500

Equipment B} 1,000.00]=2 $6.000

Lab Testing a5 500.00} 22 $24.000
| Sararar 51800
Comggency {T5% capaal costsl a T 226.142.41{LS $226.142 b S g
Tomd Year 1 400503

Year i5 128870

£ mach
he-

10 merert capital cost
LS L sum

€5089
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Fort Wainwright QU-2 Feasibility Study

Baseline Cost Estimate - DRMO - Alternative No.3

Soil Vapor Extraction, Groundwater Air Sparging and Monitoring

Annual System Dperation Cost Detall

Harding Lawass Assecianes

item Quantny tRate Units JFrequenty Yeariz) of ADE Ezponitme  { Totatheear
Dperatng Lanor Cost Vivear
{Post-Lonstructionl ltem 1: Groundwates monserng 10 28.00| ftwis $2.600
e 2; SVE/AS systen monnorng o8 23 D0nr 111D $13.520
Tyen 3: Tramog i 230.00]L8 11015 5400
Subiotsf Tia 15 13000
Tnid 513520
Routing Mainiengnes Matenials and Labor Lost Uyeat
ttem 1: Groundwales MOMIONAY Fnfuu iRl enance 1 -Z00.00[LS 11018 $1.600
{ram 2: SVElax sparge sys1ET anmial mamienance 1 .000.00lL3 ito 1D $1,000
#am 3: Samoting feld kit 2 75.00] day Tl th 3150
Subroral 11218 81,150
T 10 $1.000
Ausary Matenals snd Energy Tiyzar
Process Chamicals 9 L5 30
Elestricity (Phase 1) 1] 152.300.0G] LS 1183 $152.000
Electtienty (Phase 2} [RER il 14 41210 $14,208
Wate il LS ]
Sewer 3 [ H]
Fus i 13000415 1w 15 $4500
Jybtersl ftols 140G
de0 10 $14.200
113 152.000 |
ﬁmspnm of Residues lyear -]
Wash walw. siudge. ect. 1 S00.00]L5 11e 15 $500
| Subrotat Teols F50G
Fuechases Sesnces year
Professional Serveces
’ item §: Laboratory Fees 525.00] wel 11218 $5.000
{sam 2; Engieer review: consullatin 12 + 3008 [ manth Twis $1.580
Kem 3: Ls 30
| Subrotad T is 586,560
Sther: Tiyear
AdminTrative costs aod ckeded in gther bne fems 3 15 0
Insurance 1] L5 30
Tares, licansng. parma fenewal 0 L5 0
Maintemance Ressrve Fund
{5% of caprtal epsts grarates for each vear of moh 2N §| 27791908 114 15 $5.778
Swlbeorat ito 15 $5.77%
Totel Annust Operating Cost Lincivdes GW Manitoring) 1123 $183.909
4130 446,109
i th 417389
Growndwair Merecanng Portion Uf Total AGC 1w 15 $B,600
fumber of yeass of mglEmentaton; 15
AT aonual opesaiing cost
AS: ax gt
ha- e
L3: e sum
SVE: soil vapor enraction
GW: prountwiater
65099
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fort Wainwwignt D12 Feasibitity Study
Basedine Cost Extimate - DRMD - Aiternative Ne. 4

Alternative 3 Pius Excavanen of Sucface Sqils Contsining Benzolslpysene

and Disposal at the Fort Waimwight Langhll
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Alternative 3 Plus Excavation of Surface Soils Containing Benzo{ajpyrene

Fort Wainwright 0U-2 Feasibility Study
Baseline Cost Estimate - DBMO - Alternative No. 4

angd Disposal at the Fort Wainwright Landfill

Indisect Capital Cost Detail

liem Yaar of IC Erpenditure | Duanty I Rite Unite | Coxt
Engineesing: Qesign 10 Implementation 0
Adminisication and Supanesa vyl 5500 b Hreei]
Besign and feveicpment s 15 154.000
Bratting PiH] 5500 he 118,720
Wonitonng and tesiog e B o ES00[w 1]
Propect enginesting ALY BEOG 41,600
Subtotat s 820
1{Engineermg : Berommusionmg 5
Administeation and suptvision 80 B5.00 W $5.200
Olexign and deviiopment H: & 15 00|t $12,000
Gratuny a8 85.00 $3,120
Monitonng and resteng 1} £5.00 [0 H:]
Projeet engmnesring 20 5001 hr $7.800
Subtatal $25720
UcensetPermitilegal  (15% enginebring casis) o 11 wammln | osam sizize
Start-up and Shake Down of Treatment Systam 1]
Matwrials [ 100000 2 $5.000
Labor 250 §5.00 b $15.600
£qupment E 1.000.00 22 46,000
Lib Testng 48 S00.00¢ea $24,000
Sulrtotal 5160
Contngency 115 capital casist iy 202,212.35|L8 £202,13 3202213
Tatel Year t $412,457
_ Year 15 $29.320
€% Each
s houe

1C: indieect tapital tost

LS: hng sum
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Fort Wainwright DU-2 Feasibility Study
Baseline Cost Estimate - BRMD - Alternative No.4
Alternative 3 Plus Excavation of Surface Soils Containing Benzofalpyrene
and Disposal at the Fort Wainwright Landfill

Annual System Qperation Gost Detail

1am | 2eamny {Rate Units [Frequency | Yearisl of AGC Expandinore W Totalvest
Operavng Labor Cost Uye
{Port-Lonstruchien] liemn 1: Groumdwaier monAneg 43 ot LY Twis $2500
ltem 2@ SVE'AS systam monaomeg 268 50| 1wib $13.520
lem 3: Traineg 1 4p0.D2:LS ita1s . $400
Svbtotal 18 1000
| T lg 3135820
Rowtne Mantenance Malenals ang Labos Cost "] Tyear
Tewm 1: Grooad T0ANG 20U S T il Lo0LDo|LS 115 $1.000
item 2: SVE'ak spatge Sys1em annual manisnance i|  1B0%.De[Ls twtd $1.006
frem 3: Samolng feld kit 2 F5.00]day 115 18 4150
Sudsnial tw i LI58
tig 10 - iro0n
Busdiary Matesals and Energy year
Pracess Chemnicaly 11} L5 b2+
Etactrenty (Phase 1 1] 152.00000|L8 P1a3 £152.000
Blactricty (Phase 2 11 14.20000|L5 41210 $14.,200
Faw i} 18 30
Sew o [&] H
Fus 1 &W_NJI.S 11015 3400
Subeotal HIRED 3400
£ 10 14200
ﬁ.? $152.000
|Cisvasal of Reswives Tiyeas -
Wash wate. shodge, ect. 1 500.00|L8 Jwis - $500
Subtatal Tfe 1S 2500
Putthasto Servees Tiyzar
Professional Secvices
ltam 1: Laboratery Fees 8 525.00 well T1a 15 $5.000
frem 2; Enguneer reviewi toAsuliatan iz 130.00 | month 115 $1.560
Item 3: b L5 10
Subrorat fnls A
Qiher: year
Admmasirave COSIS DI MEMGES 1 OTNES lioe Tams 0 is 0
flngarance 0 ts Eit]
Tazes, ACAMSTG, POIMIt rAREW2! hl [ Hil
Hzmntenance Reserye Fund
15% of cagnal costs moiates lor 2ach vear o} mplemeniaioal 1| 53876718 11015 45,188
Subtora! Tois iR 1E8
Tota! Annun! Dperating Cost L inciudes GW Manitoring] 1t01 18312398
4110 45458
111015 16778
Srundwater Monitorbyg Fortien Of Taral AOC 1015 8,800
—
Numb e of years of mplementaton: 1]

ADC: anmal aperating east
A5, it spacge

2 aach

hrz herar

SVE: sed vapar extraction
BW: grountwaler

650693
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Fort Warowr ight OU-2 Feasibility Study

Basetine Cost EsUmate - DRMO - Alternative e, S
Alternative 3 Plus Excavation sf Sorfaze Soiis Containing Benzolslpyrem

and Op-gite Solidification

Dirwet Caprvt St - Dl
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Fort Wainwright 0U-2 Feasibility Study
Baseline Caost Estimate - DRAMO - Alternative No. 5
Alternative 3 Plus Excavation of Surface Soils Containing Benzotalpyrene

and On-site Sclidification

indirect Capital Cost Detail

item Year ef il Exgenanore | Duantery i Unins Cost
Engineerng: Gesign 1o Imphameniaten o
Admincstration and ST BRska i) B5.00 [hr 430,500
Besign and devopment 200 75.00) $50.000
Oraiying 36! £5.00)iw 121,840
Munitoring and testing (Year 81 ] 306000 ea 19,500
Project angeerring 53 ool | saEem
Subtotat FIGE34E
Enginwmsang : Decommesxinaing 1 ]
Agrminis) ration and superson 15 B 50000 $6.500
Design and fevsopment 15 1=0) 75.00| W 2000
Dratting 15 8 6500w $128
Mondiwing and 1e2Tng 0 85.00 (e i)
Project engieeng ' 15 120 55.00{he 47.800
Projet engineerng 3 sut E5.00(hr $5,200
S Year 15 28728
Year 3G 15200
License/FermitiLegal (10% enpuneer g Lo5ts) ) 1 2&326.&3‘&3 $20,326 120325
Start4p and Shaka Down of Freatment System 2] T 1 |
Matesizic 3 1,00C.001e2 LE0ED
Labex 24D §5.00]2a $15,600
Equiament [ 100009« $E000
Lab Testing i 500.00 22 $24.000
Subtatat L8000
Contingency [35% capriad costs! q Y| ZM2R9.47(L8 $276.258 1278258
Year [ 1516525
Total Year 15 $29.120
Year it $5200
ea: sach
hez hour
IC; indivect ¢apital cost
LS; kemp sum.
65095
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Fort Wainweight OU-2 Feasibility Study
Baselire Cost Estimate - DRMBO - Alternative No. 5
Alternative 3 Plus Excavation of Surface Scils Containing Benzo{alpyrene
and On-site Solidification

Annuai System Operation Cost Detail

Item Cuaniry |Rate Units !Frsquency Yeatish of AOC Expensuvre  §Totalvear
Opecarng Labor Cost yea
[Pest-Constructant itam }: Groundwaler monigrng i B T3 1LE00
itam Z; SYEIAS system mandorng 208 500 Tw 1131520
Item 3: Ttainimg i 400.80|LS 11630 5400
| Subtotal I3 $3.000
1121 213520
Rautne Maintenance Matesials and Labor Los! Hyear
It 1: Ground g anwal mad 1| 100000115 T30 1.0
Tram 2: SUEfR sparge TyStem anfual manisance 1| 1.bO0DOLS 11010 $1,000
Item 3; Samphng field knt ? 75.00] day 11530 $150
Subipra tis 30 51,158
fie I8 31000
Aupdiary Materipls and Energy vear
Pracess Chemicals g L3 $0
Electrctty (Phase 1} 13 152.000.00115 Y0l $152.000
Blestreity (Phase 3 1| MZ00E|LS 41510 $14,200
Water 2 LS 6
Sewer [H} ts 50
Fusl 1 A000ILS 1038 $40G
| Subtotal 11235 a0
£ 10 $14200
fed 152000
1Disposal of Residues v hyen
Wash water. Sludgs, ¢t H 00.03ILS 110 30 $500
| Subtaral Fio 30 £500
Purthases Senices Tiyear
Professionat Senvices
Rtem 1: Laboraiery Fees g 675.00 | wal T30 $5.000
fam 2: Engmeer pview! Consuttziion 12 130.00 h T30 51,580
ham 3 0 LS )
Subteral . T30 L8580
Cther: rer
AGMURIStTatie S05TS B mtiuded i s1her nE AERS 1] 15
Insurance a Ls
Tazes, heensiag, peemit renewal 1] 53
Maiatemance Recerve Fund
i5% of capital costs ororated for zach vea: of molementaion: il 352988[LS 11630 $3.530
Subtetal g 3¢ £3538
Tatal Asrusl Gperating Cos1 {includes GW Monitaringl 1183 $181.650
4w 1l $43BED
1130 $15.140
Groundwater Monitoring Fortion 0¥ Total 80C 1103 $8,500
Kumber of years of mplamentation: 30

A0L: annual operating cost
AS: B Sparge

bz howr

LS: lumg wan

SVE: 20 vapid sIraction
G groundwater

Harfing Laveron Axzacistes 177
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