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OPERABLE UNIT A AND OPERABLE UNIT B
AUGUST 1997

SOURCE AREA NAME AND LOCATION

Operable Unit A and Operable Unit B
Fort Richardson
Anchorage, Alaska

STATEMENT OF BASIS AND PURPOSE

This Record of Decision (ROD) presents the selected remedial actions for Operable Unit B (OU-B)
and the rationale for addressing OU-A under a cleanup agreement with the State of Alaska at Fort
Richardson. OU-A consists of three source areas: the Roosevelt Road Transmitter Site Leachfield
(Transmitter Site); the Ruff Road Fire Training Area (Fire Training Area); and the Petroleum, Qil,
and Lubricant Laboratory Dry Well (Dry Well). OU-B consists of one site: the Poleline Road
Disposal Area (Poleline Road). This ROD was developed in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) as amended by the
Superfund Amendments and Reauthorization Act of 1986; 42 United States Code 9601 et seq.; and, to
the extent practicable, the National Qil and Hazardous Substances Pollution Contingency Plan (NCP),
40 Code of Federal Regulations Part 300 et seq. This decision is based on the Administrative Record
for both OUs.

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

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from OU-B source areas, if not addressed by
implementing the response actions selected in this ROD, may present an imminent or substantial
threat to public health, public welfare, or the environment. OU-A is contaminated with petroleum
compounds, and OU-B is contaminated with chlorinated solvents.

The OU-A and OU-B source areas are the first areas of Remedial Investigation to reach a final-action
ROD at this National Priorities List site.
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DESCRIPTION OF THE SELECTED REMEDY

The Army, ADEC, and EPA have determined that the sources included within OU-A do not represent
unacceptable risks to human health or the environment, based on EPA criteria. Thus, no remedial
action is necessary to ensure protection of human health and the environment under CERCLA.
However, the levels of petroleum contamination in the soil do exceed the ADEC soil cleanup criteria.
Accordingly, these sites will be cleaned up under the State-Fort Richardson Environmental
Restoration Agreement (Two-Party Agreement) in accordance with applicable State of Alaska
regulations. The specific cleanup actions and the time required to remediate the source areas have yet
t0.be determined. The components of the removal actions selected for OU-A will be detailed in
separate decision documents prepared in accordance with the Two-Party Agreement.

A remedy was chosen from many alternatives as the best means of addressing contaminated soil and
groundwater at OU-B. The selected remedy addresses the risk by reducing contamination to attain
cleanup goals. The remedial action objectives for OU-B are designed to:

. Reduce contaminant levels in the groundwater to comply with drinking
water standards;

. Prevent contaminated soil from continuing to act as a source of
groundwater contamination;

. Prevent the contaminated groundwater from adversely affecting the
Eagle River surface water and sediments; and

. Minimize degradation of the State of Alaska’s groundwater resources
at the site as a result of past disposal practices.

The major components of the preferred remedy for OU-B are:

o High-vacuum extraction (HVE) to remove contaminated vapors and
groundwater from the "hot spot.” The "hot spot” is defined as the
subsurface area containing greater than 1.0 milligrams per liter of
1,1,2,2-tetrachloroethane in groundwater and/or free-phase solvents;

. An air stripping system to treat extracted groundwater to meet State of
Alaska and federal maximum contaminant levels (MCLs) before being
reinjected into the deep aquifer;

. Institutional controls that will include restrictions on groundwater well
installations, site access restrictions, and maintenance of fencing until

state and federal MCLs for drinking water are met;

o Natural attenuation of groundwater contamination in areas outside the
"hot spot"; and
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. Long-term monitoring to assess whether groundwater contamination is
approaching the Eagle River and to ensure that contamination levels in
the groundwater are decreasing through natural attenuation.

Groundwater at Poleline Road is contaminated with volatile organic compounds, including chlorinated
solvents. While there are no current uses of groundwater in the site area or seeps by which wildlife
could be exposed to groundwater, modeling indicates that groundwater at the site eventually could
reach the Eagle River, Modeling results indicated a time period of more than 100 years for on-site
groundwater to reach the Eagle River.

Remediation of the site is necessary because the NCP Groundwater Protection Strategy requires
consideration of current and potential future uses of groundwater in remedy selection, and protection
and restoration of groundwater resources if necessary and practicable.

The selected remedy will be conducted in a muiti-step approach because of the complexity of the
contaminant characteristics and the hydrogeology of the site. The HVE system will be installed to
reduce the quantity and concentration of contaminants in the "hot spot,” and to prevent migration, to
the maximum extent practicable, of contaminants above state and federal MCLs. Concurrently,
technologies that could enhance the performance of the selected remedy will be evaluated in a
Treatability Study, and if these enhancing technologies are deemed effective, they will be
implemented to improve performance of the selected remedy. The plume outside the "hot spot” will
be monitored to track plume migration and the progress of natural degradation processes. If cleanup
of contaminants in the "hot spot” does not appear to be successful, then alternative remedial action
goals and/or strategies will be pursued for the site (see Section 7.2).

STATUTORY DETERMINATION

The selected remedy is protective of human health and the environment, complies with federal and
state requirements that are legally applicable or relevant and appropriate to the remedial action, and is
cost-effective. The remedy utilizes permanent solutions and alternative treatment technologies to the
maximum extent practicable, and satisfies the statutory preference for remedies that employ treatment
that reduces toxicity, mobility, or volume as a principal element.

Because the remedy will result in hazardous substances remaining above regulatory levels on site, a
review will be conducted within five years after commencement of the remedial action to ensure that
the remedy continues to provide adequate protection of human heaith and the environment, and will
continue for five-year increments until the remedy is complete.
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DECISION SUMMARY

RECORD OF DECISION
for
OPERABLE UNITS A ANDB
FORT RICHARDSON
ANCHORAGE, ALASKA
AUGUST 1997

This Decision Summary provides an overview of the problems posed by the contaminants at Fort
Richardson, Operable Unit A (OU-A) and OU-B 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 at OU-B: provides the
rationaie for the remedial actions selected: and states how the remedial actions satisfy the Comprehen-
sive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) statutory
requirements.

The United States Army (Army) completed Remedial Investigations (RIs) for OU-A and OU-B to
provide information regarding the nature and extent of contamination in the soils and groundwater.
Baseline Human Health Risk Assessments (HHRAs) and Ecological Risk Assessments (ERAs) were
developed and used in conjunction with the RIs to determine the need for remedial action and to aid
in the selection of remedies. Feasibility Studies (FSs) were completed to evaluate remedial options.
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1.0 SITE DESCRIPTIONS

Fort Richardson, established in 1940 as a military staging and supply ceater during World War II,
originally occupied 162,000 acres north of Anchorage. In 1950, the Fo.t was divided between the
Army and the Air Force. The Fort now occupies approximately 56,000 acres bounded to the west by
Elmendorf Air Force Base, to the east by Chugach State Park, and to the north and south by the
Municipality of Anchorage (see Figure 1-1).

Fort Richardson’s land use supports its current mission to provide the services, facilities, and
infrastructure necessary to support the rapid deployment of Army forces from Alaska to the Pacific
Theater. The area managed by Elmendorf adjacent to Fort Richardson is dedicated to military and
recreational use.

The Post contains features that include flat to rolling wooded terrain. The upland areas near the
adjacent Chugach Mountain Range rise to approximately 5,000 feet above mean sea level. The Post
is located in a climatic transition zone between the maritime climate of the coast and the continental
interior climate of Alaska.

The predominant vegetation type at Fort Richardson comprises varying-aged stands of mixed
coniferous and deciduous forest. The diverse plant communities provide habitats for a diverse
wildlife population including moose, bear, Dall sheep, swans, and waterfowl. There are no known
threatened or endangered species residing on the Post.

Five major Pleistocene glaciations have shaped the Cook Inlet basin. These glacial deposits become
thicker as they progress from the Chugach Mountain Range to Cook Inlet. Remnants of the glaciation
include the massive Elmendorf Moraine, alluvial fans, and a large outwash deposit called the
Naptowne Qutwash. The Elmendorf Moraine comprises poorly sorted, unconsolidated till with
boulders, gravel, sand, and siit. The moraine acts as a surface water divide, but not as a groundwater
divide.

Two major aquifers exist in the Anchorage area; they dip westward and extend from the Chugach
Mountain Range across the Anchorage basin (see Figure 1-2). Most groundwater flows in the
Naptowne and Knik glacial outwash sands and gravels. Relatively little groundwater flows in the
underlying consolidated bedrock of the Kenai Formation because of the bedrock’s low permeability.
Well logs from previous investigations indicate that wells installed in bedrock yield small quantities of
water.

The Naptowne and Knik outwash aquifers are replenished by surface water runoff from the
mountains, direct infiltration of precipitation, and percolation from surface waters. Groundwater
flows through these deposits into glacial outwash sediments beneath portions of Fort Richardson south
of the Elmendorf Moraine.

Fort Richardson obtains drinking water from the Ship Creek Dam Reservoir and has several
emergency supply wells near Ship Creek. Groundwater used for the emergency water supply is
obtained from the confined aquifer in the Knik outwash deposit. Water storage for Fort Richardson is

2
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provided by a permanent 2.5-million-gallon underground reservoir in the Elmendorf Moraine. and by
the Ship Creek Dam Reservoir at the base of the Chugach Mountain Range. A water treatment plant
near the dam processes the drinking water.

Fort Richardson has generatad and disposed of various hazardous substances since it began

operations. The Fort was added to the United States Environmental Protection Agency’s (EPA’s)
National Priorities List (NPL) in June 1994. On December 5, 1994, the Army, Alaska Department of
Environmental Conservation (ADEC), and EPA signed a Federal Facility Agreement (FFA) that
outlines the procedures and schedules required for a thorough investigation of suspected historical
hazardous substance sources at Fort Richardson. The FFA divided Fort Richardson into four OUs:
OU-A, OU-B, OU-C, and OU-D. Only OU-A and OU-B are addressed in this Record of Decision
(ROD:;, see Figure 1-1). OU-C and OU-D will be addressed in future RODs. The potential source
areas were grouped into OUs based on the amount of existing information and the similarity of
potential hazardous substance contamination.

1.1 OPERABLE UNIT A

OU-A comprises three source areas: the Roosevelt Road Transmitter Site Leachfield (Transmitter
Site); the Ruff Road Fire Training Area (Fire Training Area); and the Building 986 Petroleum, Oil,
and Lubricant (POL) Laboratory Dry Well (Dry Well).

1.1.1 Site Locations and Description

The Transmitter Site is located north of the main Fort area near Otter Lake; the site is illustrated in
Figure 1-3. The site includes an underground communications bunker used from World War II
through the Korean War. The sanitary facilities within the bunker are connected to a septic leachfield
that was the subject of the OU-A RIL.

The Fire Training Area is located east of Bryant Airfield near the Glenn Highway (see Figure 1-4).
The site consists of an area used for fire-fighting exercises from the 1940s to 1980. The exercises
involved applying fuels and other waste combustible liquids to an unlined earthen pit, igniting the
fuels, and extinguishing the resulting fires with water.

The Dry Well is located at Building 986 within the main cantonment area of Fort Richardson, near
Loop Road and Warehouse Street (see Figure 1-5). The Dry Well opening is approximately 4 feet in
diameter, with a concrete collar and a metal and plywood cover. The Dry Well was used for the
disposal of drain and sink water from the adjacent POL laboratory. Numerous chemicals were used
at the POL laboratory during performance of quality testing of fuels used at Fort Richardson.

1.1.2 Land Use

While land use at the Transmitter Site and Fire Training Area is generally recreational, the Dry Well
is a working laboratory. In the future, continued recreational land use (i.e., hiking, hunting, etc.) at
the Transmitter Site and Fire Training Area represents the most likely scenario. Continued industrial
use of the Dry Well area is expected in the future.
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1.2 OPERABLE UNIT B
1.2.1 Site Location and Description

OU-B consists of one site: the Poleline Road Disposal Area (Poleline Road). Poleline Road is
located in the north portion of Fort Richardson, approximately 1 mile south of the Eagle River and
0.6 mile north of the Anchorage Regional Landfill (see Figure 1-6). The site is situated in a low-
lying wooded area at Poleline Road and Barrs Boulevard. The site was used as a chemical disposal
area from 1950 to 1972. During this time, chemical agent identification sets and other military debris
weére burned and disposed of in trenches. The chemical sets were neutralized with a mixture of
bleach or lime and chlorinated solvents before burial.

1.2.2 Hydrogeology and Groundwater Use

Four water-bearing intervals have been identified at Poleline Road: a perched zone, a shallow
groundwater zone, an intermediate groundwater zone, and a deep aquifer (see Figure 1-7). The
saturated intervals are separated by zones of very dense, low-porosity, compact tills, and the detection
of contaminants in all four intervals suggest that they are interconnected to some degree. The top of
the perched interval was encountered at 4 feet to 10 feet below ground surface (BGS) and is
approximately 5 feet thick. The shallow saturated zone is an average of 10 feet thick; the top was
encountered at 20 feet to 25 feet BGS. Groundwater in the shallow zone flows in a northeasterly
direction (see Figure 1-6). The intermediate zone was encountered at approximately 65 feet to 95 feet
BGS. The deep aquifer is an advance moraine/till complex with a thickness between 3 feet and 40
feet and was encountered at 80 feet to 125 feet BGS. Groundwater elevations indicate that the flow
direction in the deep aquifer is locally to the northeast and regionally to the northwest (see Figure
1-6). Hydraulic conductivities were estimated from existing site data and averaged 0.5 feet per day
(ft/day) for all saturated zones, except that the intermediate zone averaged 0.05 ft/day. These
relatively low hydraulic conductivities suggest that groundwater flow in the site area would not
significantly disperse dissolved contaminants.

Available data indicate that the deep aquifer below Poleline Road is not connected with the aquifers
used for drinking water in the community of Eagle River (more than 1 mile to the northeast). It is
unlikely that groundwater beneath Poleline Road ever would be used for a drinking water supply.
Yield from the intermediate, shallow, and perched saturated zones would be too low to supply an
average household, and the installation of septic systems would preclude use of the shallow or
perched zones for drinking water. The deep aquifer may provide sufficient yield, but the installation
of drinking water wells in the deep aquifer is unlikely based on the present growth pattern in the area.

1.2.3 Land Use

The Army uses the land surrounding Poleline Road for military training activities and recreational
purposes. OU-B is situated on public domain land that belongs to the United States Department of
Interior, Bureau of Land Management. This land is withdrawn from the public domain for military
purposes. U.S. Army Alaska holds no deed documents for this fand.
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2.0 SITE HISTORIES AND ENFORCEMENT ACTIVITIES

2.1 SITE HISTORIES BEFORE REMEDIAL INVESTIGATIONS
2.1.1 Site History of Operable Unit A

2.1.1.1 Roosevelt Road Transmitter Site Leachfield

The Transmitter Site was utilized from World War II through the end of the Korean War as part of
the’ Alaska Communications System, established to provide command and control communications in
the event of enemy attacks on Anchorage or Fort Richardson. The leachfield was associated with the
sanitary system facilities at the underground bunker. Two sewer lines originate from the west side of
the bunker and extend westward, eventually connecting to a septic tank and a concrete cesspool that is
the nucleus of the leachfield. The quantity of sewage disposed of through the septic system is
unknown. Additionally, at least two other sewage disposal facilities were present at the Transmitter
Site.

During 1978, vandalism of several transformers stored in the former transmitter annex building
resulted in a spill of dielectric oils containing polychlorinated biphenyls (PCBs). The spill later was
remediated by washing the concrete foundation of the former transmitter annex building with diesel
fuel. The date of this action is not documented in existing records; however, anectodal information
suggests that the washing action occurred in 1979. In 1988, 150 tons of PCB-contaminated soil
surrounding the concrete pad was excavated. Another cleanup effort was conducted in 1992, when at
least 600 tons of PCB-contaminated soil was removed.

Three separate investigations were performed at the site between 1988 and 1990 to determine the
presence and extent of PCB contamination inside and around the underground bunker. As part of the
1990 investigation, two samples and a duplicate were collected from the leachfield cesspool. The
sampling records indicate that the material sampled was sludge and soil. Analytical results of these
samples showed the presence of volatile organic compounds (VOCs) and semi-VOCs, PCBs, and
heavy metals. Because of the limited amount of sludge-like material observed in the cesspool during
the RI, most of this contaminated material may have been removed from the cesspool through sample
collection during the 1990 investigation. Alternatively, the cesspool identified during the 1990
investigation may have been the septic tank that could not be located during the RI and that is
believed to have been excavated and removed during soil removal operations at the site in 1992.

2.1.1.2 Ruff Road Fire Training Area

The Fire Training Area began operations during the initial establishment of the Post in approximately
1940, and it was used until 1980 to conduct exercises for training fire department and rescue crews.
The fire training exercises were conducted by sawrating unlined excavations with water, pumping fuel
into the excavations, and igniting the fuel. Petroleum fuel products burned during the fire training
exercises included jet fuel, waste oil, diesel, brake fluid, and solvents. Based on the assumption that
1,500 gallons to 2,300 gallons of combustible material was burned annually at this site, approximately
85,500 gallons of wastes was burned and disposed of at the Fire Training Area.

12



QOUA 0028400

Final August 8, 1997

The former Fire Training Area has been estimated to be an area of petroleum-stained soils
approximately 50 feet in diameter. In 1991. the original road in the area was demolished and the
present Ruff Road was constructed. The charred debris associated with the Fire Training Area was
removed at that time. In 1994, the Fire Training Area was filled with approximately 18 inches of soil
and regraded. During winter 1994, the National Guard parked vehicles at the present site. No visual
evidence of the Fire Training Area remains.

Three investigations were conducted at the Fire Training Area—in 1986, 1989, and from 1991 to
1992—to determine the presence and extent of contamination at the site and to estimate potential
human health and environmental risks. Analytical results from these investigations documented the
presence of petroleum hydrocarbons; benzene, toluene, ethylbenzene, and total xylenes; and dioxins
in surface and subsurface soils at the site.

Conclusions from the most recent investigation during 1991 to 1992 suggested that concentrations of
petroleum and dioxin were high enough to warrant remediation. The highest levels of contamination
were detected in the surface and near-surface soils in the immediate area of the fire training pit. This
area later was regraded, and much of the original surface soil was spread and/or buried beneath up to
3 feet of fill.

2.1.1.3 Petroleum, Oil, and Lubricant Laboratory Dry Well

The Dry Well has been used from the 1950s to the present, but the quantity of waste discharged to
the Dry Well from the laboratory has not been documented. Operations performed at the POL
laboratory include analysis of various fuels such as motor gas, aviation fuel, JP-4, and arctic-grade
diesel for United States Government quality assurance purposes.

An 800-gallon underground storage tank was located north of Building 986 until 1992. The tank
received the same laboratory waste as the Dry Well. The Army drilled eight soil borings around the
tank in 1991 as part of the removal effort. Several soil samples collected from the borings indicated
the presence of petroleum hydrocarbons at 10 feet to 20 feet BGS. Following removal of the tank in
1992, the tank excavation was sampled and backfilled with clean fill and closed in accordance with
the cleanup standards set forth by the State of Alaska.

The Army conducted an investigation at the Dry Well in November 1992 to determine the presence
and extent of contaminants in the well. During the investigation, approximately 18 inches of water
and 6 inches to 8 inches of sludge were observed in the well at approximately 15 feet BGS.
Analytical results indicated that the sludge and water contained petroleum hydrocarbons and heavy
metals, including arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver.

2.1.2 Site History of Operable Unit B
Poleline Road was identified in 1990 through interviews conducted by the Army with two former
soldiers who were stationed at Fort Richardson in the 1950s and who recalled the disposal of

chemicals, smoke bombs, and Japanese cluster bombs. The disposal location was corroborated by a
1954 United States Army Corps of Engineers map showing a "Chemical Disposal Area” at Poleline
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Road and by 1957 aerial photography showing trenches in the area. The disposal area was active
from approximately 1950 to 1972.

The site was divided further into four disposal areas: Areas A-1, A-2, £-3, and A4, Areas A-3 and
A-4 showed the greatest evidence of buried waste and trenching. Historical information describes
how relatively shallow (8-feet- to 10-feet-deep) trenches were dug and used for the disposal of a wide
variety of debris, including chemical agent training kits. During this time, a layer of "bleach/lime"
was laid in the bottom of the trench, and then the materials contaminated with chemical weapons were
placed on a pallet in the trench. Diesel fuel was poured on the agent and then ignited with thermal
grenades. After burning was complete, a mixture of either bleach or lime, combined with chlorinated
solvent carrier (trichloroethene [TCE]; tetrachloroethene [PCE]; and 1,1,2,2-tetrachloroethane), was
poured over the materials to neutralize the chemical agent.

During the 1993 and 1994 removal action, contaminated debris and soil were removed from Areas
A-3 and A-4. Included during this removal action were individual components of gas identification
sets that were issued by the Army Chemical Warfare Service during the 1940s and 1950s. These sets
were used to train military personnel in the identification of chemical warfare agents. Among the
training set components were their drawn steel cylindrical shipping containers, also referred to as
pigs. Of the approximately 12 pigs recovered at the site, seven were intact and moved to a secure
storage location on Fort Richardson. The pigs will be analyzed to verify their contents and will be
opened. Their contents will be neutralized by Army chemical destruction personnel. This action is
scheduled for late Fiscal Year 1998.

Soils were excavated to a maximum depth of 14 feet, where groundwater was encountered. During
the removals, sampling indicated the presence of chlorinated solvents, including TCE; PCE; and
1,1,2,2-tetrachloroethane, in soil and groundwater within 20 feet of the surface. Removal action
concentration levels were established for TCE (600 milligrams per kilogram [mg/kg]); PCE (100
mg/kg); and 1,1,2,2-tetrachloroethane (30 mg/kg). Soils that exceeded these action levels were
stockpiled in lined, plastic-covered piles surrounded by berms on Barrs Boulevard southeast of the
site. The stockpile area is fenced, and remediation of the stockpiled soil from the removal action is
scheduled to begin in 1997. A geophysical survey was performed in 1995 to determine whether any
suspicious material remained in the recently excavated areas. Results of the survey indicated that the
burial material had been removed.

Sampling was not conducted at Areas A-1 and A-2 because of the potential presence of unexploded
ordnance. However, geophysical surveys of these areas indicate that they contain lesser quantities of
buried waste than Areas A-3 and A—4. In addition, sampling of soil and groundwater surrounding
Areas A-1 and A-2 did not detect any compounds or breakdown products associated with ordnance.
The sampling did detect relatively lower concentrations of chlorinated solvents than levels detected
near Areas A-3 and A-4.

2.2 ENFORCEMENT ACTIVITIES

Fort Richardson was placed on the CERCLA NPL in June 1994. Consequently, an FFA was signed
in December 1994 by EPA, ADEC, and the United States Department of Army. The FFA details the
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responsibilities and authority associated with each party pursuant to the CERCLA process and the
environmental investigation and remediation requirements associated with Fort Richardson. The FFA
divided Fort Richardson into four OUs, two of which are OU-A and OU-B, and outlines the general
requirements for investigation and/or remediation of suspected historical hazardous waste source areas
associated with Fort Richardson.

2.3 HIGHLIGHTS OF COMMUNITY PARTICIPATION

The public was encouraged to participate in the selection of the remedies for OU-A and OU-B during
a public comment period from January 20 to February 18, 1997. The Fort Richardson Proposed
Plan for Remedial Action, Operable Units A and B presents combinations of options considered by the
Army, EPA, and ADEC to address contamination in soil and groundwater. The Proposed Plan was
released to the public on January 17, 1997, and was sent to 150 known interested parties,

including elected officials and concerned citizens.

The Proposed Plan summarizes available information regarding OU-A and OU-B. Additional
materials were placed in information repositories established at the Alaska Resources Library, Fort
Richardson Post Library, and University of Alaska Anchorage Consortium Library. An
Administrative Record, including other documents used in the selection of the remedial actions, was
established in the Public Works Environmental Resource Office on Fort Richardson. 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 Appendix A.

Interested citizens were invited to comment on the Proposed Plan and the remedy selection process by
mailing comments to the Fort Richardson project manager; by calling a toll-free telephone number to
record a comment; or by attending and commenting at a public meeting on January 29, 1997, at the
Russian Jack Chalet in Anchorage. Fifteen people attended the public meeting. Two comments were
received from the public during the comment period.

The Responsiveness Summary in Appendix B provides more details regarding community relations
activities and summarizes and addresses public comments on the Proposed Plan and the remedy
selection process.

2.4 SCOPE AND ROLE OF OPERABLE UNITS

The OU-A and OU-B RI/FSs were performed in accordance with the RI/FS Management Plans for
OU-A and OU-B, respectively. The RI fieldwork for both OUs was conducted during summer 1995.

The principal contamination at source areas within OU-A is petroleum in soil but does not pose
unacceptable risks to human health. Because the levels of contamination exceed ADEC soil cleanup
criteria, the Agencies (U.S. Army Alaska, FEPA, and ADEC) have elected to pursue further cleanup
efforts at these sites under the State-Fort Richardson Environmental Restoration Agreement (Two-
Party Agreement). Decisions regarding specific cleanup aiternarives for OU-A source areas will be
documented in separate decision documents, and cleanup will be conducted in accordance with
applicable State of Alaska regulations.
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The principal contamination at OU-B is chlorinated solvents in soil and groundwater. Based on the
origin and nature of disposal, these chlorinated solvents are not listed hazardous wastes under the
Resource Conservation and Recovery Act (RCRA). According to results of the RI, potential risks to
human health and the environment are posed by on-site contamination. Accordingly, the Agencies
have elected to pursue remedial actions under Superfund to address these potential risks.
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3.0 SUMMARY OF SITE CHARACTERISTICS

Physical features, hydrogeologic conditions, and the nature and extent of contamination for OU-A and
OU-B are described briefly in the following sections.

3.1 OPERABLE UNIT A
3.1.1 Physical Features, Hydrogeologic Conditions, and Transport Pathways

The northern and central sections of Fort Richardson, where the OU-A source areas are located,
feature flat to gently rolling, wooded terrain, including ponds and numerous streams leading from the
mountains and uplands westward to Cook Inlet. Drainages flow mainly west-northwest into the Knik
Arm. However, streams in the southernmost portion of the Fort, including Ship Creek, flow through
Anchorage before entering the Knik Arm.

3.1.1.1 Roosevelt Road Transmitter Site Leachfield

The Transmitter Site is located near the northern margin of the Elmendorf Moraine on the Naptowne
Outwash deposits. Site soil boring logs indicate that the soil consists of dry, massive, very dense,
well-graded gravel and sand, with minor siit and clay.

The Transmitter Site is located in an undeveloped portion of Fort Richardson. The site is surrounded
by forests. Wetlands are located within 0.5 mile of the site to the southwest, southeast, and
northeast,

Groundwater at the Transmitter Site occurs from 88 feet to 99 feet BGS (approximately 176 feet to
178 feet above mean sea level [AMSL]) within a sandy gravel deposit of the Naptowne Outwash
Formation. Groundwater generally flows southwest with an estimated gradient of 0.01. This
groundwater flow direction is not consistent with the regional west-northwest groundwater flow.

Because the contaminant source is in the subsurface, the most likely contaminant migration pathway at
the Transmitter Site is lateral and vertical transport through subsurface soil. Groundwater is not a
contaminant migration pathway, as indicated by the absence of contaminants in the sampies collected
at the site. Figure 3-1 presents a conceptual site model (CSM) based on the results of the RI.

3.1.1.2 Ruff Road Fire Training Area

The Fire Training Area is located near the southern margin of the Elmendorf Moraine on the
Naptowne Outwash deposits. Site soil boring logs indicate that the soil consists of dry, massive,
well-graded gravel, with minor silt and clay.

The Fire Training Area is located within an area used for gravel excavation and is surrounded by
relatively undisturbed forested areas. A wetland is located approximately 600 feet from the southwest
corner of the former Fire Training Area. A former gravel pit is located approximately 0.6 mile south
and hydraulically upgradient of the site. The pit has filled with water. which is likely an expression
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of a localized, perched groundwater zone.

Groundwater occurs from 140 feet to 153 feet BGS (approximately 236 feet to 250 feet AMSL) and
within the unconfined sandy gravel to gravelly sand aquifer. Groundwa.er generally flows westward
and has an average horizontal hydraulic gradient from 0.018 to 0.023. These conditions are
consistent with the regional hydrogeologic characteristics described in Section 1.2.2.

Contaminants were detected in surface and subsurface soil. Off-site contaminant transport through
surface runoff and windblown particulates is possible but not expected to contribute significantly to
contaminant transport from the site. The absence of site-related contaminants in the surface water and
sediment samples collected at the nearby pond substantiates the conclusion that surface water runoff
and particulate transport are not migration pathways of concern at the Fire Training Area. The RI
conducted transport modeling of petroleum constituents in the subsurface soils. The model predicted
that petroleum contaminants will migrate approximately 10 feet vertically from their present location
over a 90-year period and that groundwater likely would not be impacted. Based on this result and
the absence of contaminants in groundwater samples collected at the site, groundwater is not a
contaminant migration pathway. Figure 3-2 presents a CSM based on the results of the RI.

3.1.1.3 Petroleum, Oil, and Lubricant Laboratory Dry Well

The Dry Well is located near the southern margin of the Elmendorf Moraine on the Naptowne
Outwash deposits. Soil boring logs indicate that the soil consists of dry, massive, very dense, well-
graded gravel and sand, with minor silt and clay.

The Dry Well is located in a partially developed portion of the Fort Richardson main installation.
Patches of developed/disturbed forests surround the site. No known wetlands occur within a 0.5-mile
radius of Building 986.

The Dry Well was completed to a depth of 18 feet. Groundwater occurs mainly within a silty sand
bed of the Naptowne Outwash Formation from 113 feet to 122 feet BGS (approximately 177 feet to
181 feet AMSL). Groundwater generally flows west with an average gradient from 0.001 to 0.006.
These conditions are consistent with the regional hydrogeologic characteristics described in Section

1.2.2.

Contaminants were detected in sludge and subsurface soil. The sludge and the Dry Well will be
removed during the upcoming field season. Lateral and vertical migration of contaminants through
subsurface soil is the most important pathway at the site. Based on results obtained during the RI,
lateral contaminant migration has been restricted to an area within an approximately 40-foot radius of
the Dry Well. Contaminant transport modeling suggests that petroleum contaminants would migrate
approximately 11 feet vertically from their present location during a 90-year period. Because the
distance between the deepest soil contamination at the Dry Well and the groundwater table is
approximately 40 feet, the likelihood of groundwater contamination caused by contaminants leached
from subsurface soil is low. Based on the results of the RI, neither volatilization of contaminants to
air nor particulate transport of contaminants by wind is a release mechanism. Figure 3-3 presents a
CSM for the Dry Well.
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3.1.2 Nature and Extent of Contamination

In 1990, a limited characterization of the septic system was performed. A cesspool sample was
obtained from a layer of sludge and detritus on the bottom of the concrete-lined cesspool, while soil
samples were obtained from sloughed material in the cesspool. Analytical results indicated the
presence of VOCs, base/neutral and acid extractable organic compounds (BNAs), PCBs (up to 5,600
micrograms per kilogram [ug/kg]), and heavy metals including copper (up to 1,100 mg/kg) and lead
(up to 1,200 mg/kg). During the 1990 investigation, analysis for fuel was not performed.

The QU-A RI was conducted in 1995. The principal objectives of the RI were to conduct a
geophysical survey and to investigate the cesspool, subsurface soil, and groundwater. The results of
the RI indicated that soils in isolated locations within the leachfield have been impacted by petroleum
contamination, Table 3-1 provides the locations and concentrations of site-related contaminants in
subsurface soils. Low levels of heavy metals and PCBs were encountered. The presence of diesel-
range organics (DRO) in subsurface soils indicates that these contaminants have dispersed from the
leachfield and associated plumbing and have migrated to 15 feet BGS. The lateral extent of DRO
contamination appears to be limited to an area extending northwest from the buried sewer line, which
connects the transmitter building and the cesspool, to a portion of the leachfield. The presence of
PCBs near the bunker at 5 feet BGS suggests that either contaminated soil was reworked during
remedial activities or that limited migration through subsurface soils has occurred. These
concentrations probably represent residual contamination remaining from remedial activities conducted
between 1988 and 1992 at the transmitter annex foundation. Therefore, it is unlikely that this
contamination is related to discharges from the leachfield or its associated plumbing.

Sloughed soils within the cesspool contained petroleum hydrocarbons; PCB Aroclor 1260; cyanide;
and heavy metals including barium, cadmium, lead, and mercury (see Table 3-2). Petroleum
hydrocarbons were detected up to a maximum concentration of 23,000 mg/kg. Cyanide was detected
at a concentration of 1.2 mg/kg.

No site-related contaminants were detected at concentrations exceeding state and federal maximum
contaminant levels (MCLs) in the Transmitter Site groundwater samples.

3.1.2.2 Ruff Road Fire Training Area

Previous investigations were conducted at the Fire Training Area in 1986, in 1989, and from 1991 to
1992,

In 1986, the Army drilled three soil borings and collected 20 subsurface soil samples at the site.
Eight samples were analyzed for VOCs, but VOCs were not detected at concentrations exceeding
detection limits.

In 1989, as part of the Installation Restoration Program, 15 soil-gas probes were installed in the area
to a depth of 9 feet. Benzene, toluene, and xylene were identified in the soil-gas samples with
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maximum concentrations of 250 parts per million (ppm), 2,500 ppm, and 1,200 ppm, respectively.

In 1991, the Army collected surface and subsurface soil samples at the site. A composite surface soil
sample was collected in triplicate from stained soil near the center of the Fire Training Area. The
sample contained lead (80.8 ppm to 543 ppm), diesel and other fuels (10,000 ppm to 20,000 ppm),
pyrene (750 pg/kg), PCE (48 ug/kg to 485 pg/kg), toluene (732 pug/kg), xylene (1,116 pg/kg), bis(2-
ethylhexyl)phthalate (4,100 pg/kg), and dioxins (0.0022 ug/kg toxicity equivalency factor).
Subsurface soil samples also were collected during the 1991 effort. The highest VOC concentrations
detected in these samples were acetone (283 pg/kg), TCE (46 pg/kg), toluene (56 pg/kg), and xylene
(42 pg/kg). The investigation was continued in 1992. Analytical results obtained in 1992 confirmed
the presence of petroleum contamination in surface and subsurface soils. Dioxins also were detected
in the surface soils; one sample contained a maximum concentration of 45.4 rg/kg dioxin toxicity
equivalency factor.

The RI field investigation was conducted in 1995 to further investigate surface and subsurface soils,
groundwater, and surface water/sediment. As mentioned in Section 2.1.1.2 (page 12), the site was
covered with approximately 18 inches of soil and regraded in 1994. Accordingly, the RI samples
were collected from the current soil surface (fill) and the former soil surface that was characterized in
the 1991 to 1992 investigation. The results confirmed the presence of petroleum hydrocarbons and
dioxins in the surface and subsurface soil. Maximum contaminant concentrations detected in the RI
soil samples include 3,400 mg/kg DRO, 1,300 mg/kg gasoline-range organics, 5,400 mg/kg total
recoverable petroleun hydrocarbons, and 0.0239 pg/kg dioxin toxicity equivalency factor (see Figure
34). VOCs, semivolatile organic compounds (SVOCs), and lead concentrations detected during the
RI were significantly lower than the 1991 to 1992 results. None of the RI soil samples contained
dioxin concentrations within three orders of magnitude of the 1992 soil results, which indicates that
the maximum 1992 result was associated with a very localized "hot spot" or was related to an
analytical error.

The lateral extent of surface soil contamination was estimated based on the findings of the RI and
previous site investigations, and by applying ADEC’s Interim Guidance for Non-UST Conraminated
Soil Cleanup Levels for petroleum hydrocarbons. Contamination above the acceptable cleanup level is
estimated conservatively to be confined to an area 175 feet by 190 feet. Figure 3-5 depicts the
approximate boundaries of lateral contamination. No contamination was detected in any of the
subsurface soil samples collected from depths greater than 5 feet BGS. Using these boundaries, the
estimated volume of contaminated soil is 6,200 cubic yards. Tables 3-3 and 3-4 summarize the
frequency of detection, range, and locations of maximum concentrations of analytes detected in
surface and subsurface soil.

No site-related contaminants were detected in groundwater and surface water/sediment samples.
Inorganic elements were detected in these samples, but the concentration levels were consistent with
naturally occurring background levels.

3.1.2.3 Petroleum, Oil, and Lubricant Laboratory Dry Well

The Army conducted an investigation at the Dry Well in November 1992 to determine the presence
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and extent of contaminants in the well. During the investigation, approximately 18 inches of water
and 6 inches to 8 inches of sludge were observed in the well at approximately 15 feet BGS. The
sludge contained VOCs; BNAs; petroleum hydrocarbons; and heavy metals including arsenic, barium,
cadmium, chromium, lead, mercury, selenium, and silver. Table 3-3 summarizes the analytes
detected during the 1992 investigation.

Sludge samples collected from the bottom of the Dry Well during the RI field investigation showed
concentrations of petroleum hydrocarbons as kerosene (67,000 mg/kg); cyanide (6.8 mg/kg); and
heavy metals including barium, chromium. lead, silver, and mercury (see Table 3-6). The results of
the RI indicated that this sludge is contaminated with petroleum products and that approximately 230
cubic yards of petroleum-contaminated subsurface soil is near the bottom of the Dry Well. The heavy
metals chromium and mercury also were detected in subsurface soil at the site (see Table 3-7). VOCs
were not encountered in soil at levels expected to pose a risk to human health or the environment.
The petroleum constituents detected in subsurface soils exceed Alaska cleanup levels for petroleum-
contaminated soils; however, the other contaminants of concern (COCs) detected in soil do not exceed

EPA’s Region 3 risk-based concentrations (RBCs).

Groundwater has not been impacted by petroleum-contaminated sludge and subsurface soil at the site.
However, high levels of chloroform, methylene chloride, and manganese were detected. Chloroform
and methylene chloride are laboratory contaminants associated with the sampie analysis performed for
this site; moreover, neither chloroform nor methylene chloride was detected in sludge or subsurface
soil samples collected at the Dry Well, which makes it unlikely that chloroform and methylene
chloride are contaminating groundwater. Based on results of previous investigations, the presence of
manganese in the groundwater samples is likely attributable to naturally occurring minerals in
groundwater at the site.

3.2 OPERABLE UNIT B
3.2.1 Physical Features, Hydrogeologic Conditions, and Transport Pathways

Poleline Road is a low-lying, relatively flat area bordered by wooded hills to the northwest and
southeast. Wetlands are located directly south and southwest of disposal Areas A-1 and A-4 (see
Figure 1-6). The remaining area bordering Poleline Road is relatively flat and wooded.

The surficial deposits of the region are fluvially reworked glacial sediments and glacial tills. These
deposits appear to be up to 30 feet thick at the site and consist of unstratified to poorly stratified
clays, silts, sands, gravels, and boulders. A basal till lies below the surficial deposits and overlies an
advance moraine/till complex. Underlying the glacial sediments is bedrock composed of a hard black
fissile claystone.

The subsurface soils collected during the 1995 field investigation were glacial tills, generally
described as silty sands with some gravel. The soils at Poleline Road were difficult to drill through
and sample because of the high density.

The hydrogeologic conditions are discussed in Section 1.2.2. Dissolved contaminants in groundwater
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will migrate through advective forces, influenced by horizontal and vertical groundwater flow
gradients.

3.2.2 Nature and Extent of Contamination

In 1993 and 1994, contaminated debris and soil were removed from two of four burial locations.
Soils were excavated to a maximum depth of 14 feet, where groundwater was encountered. During
the removals, sampling indicated the presence of chlorinated solvents. Solvents found in soil during
this removal included TCE at a maximum concentration of 360 mg/kg; PCE at a maximum
concentration of 25 mg/kg; and 1,1,2,2-tetrachloroethane at a maximum concentration of 2,920
mg/kg. During the 1993 removal action, the site was divided into four areas corresponding to the
four disposal areas identified previously: Areas A-1, A-2, A-3, and A-4 (see Figure 1-6). Another
geophysical survey was performed in 1995 and indicated that the buried material had been removed.

Areas A-1 and A-2 have not been excavated or sampled because of the potential presence of
unexploded ordnance. Additionally, there are no breakdown products from the unexploded ordnance,
which suggests that Areas A-1 and A-2 do not appear to be an ongoing source of groundwater
contamination. Lesser contaminant concentrations were detected in the soils and groundwater
surrounding Areas A-1 and A-2. The groundwater flow pattern suggests that the contaminants
detected near groundwater zones in Areas A-1 and A-2 migrated there from Areas A-3 and A-4.
Contaminants detected during surface sampling near Area A-2 were due to migration from Areas A-3
and A-4.

During the RI, the highest concentrations of contaminants detected in soil and groundwater samples
were found in Areas A-3 and A-4 (see Tables 3-8, 3-9, and 3-10). This area of greatest
contamination at the site is referred to as the "hot spor” and encompasses an area approximately 150
feet by 300 feet that is bounded by a 1 milligram per liter (mg/L; 1,000 micrograms per liter [pg/L])
or greater concentration of 1,1,2,2-tetrachloroethane in groundwater (see Figure 3-6). The highest
soil concentrations of these contaminants were encountered more than 15 feet BGS at the "hot spot.”
The results of the RI indicated the presence of chlorinated solvents in soil up to a2 maximum
concentration of 2,030 mg/kg for 1,1,2,2-tetrachloroethene. PCE; TCE; and 1,1,2,2-
tetrachloroethane in contaminated soils are a continuing source of groundwater contamination.

The RI results also indicated the presence of four main water-bearing zones underneath the site (see
Table 3-10). Chlorinated solvent contamination, including TCE and 1,1,2,2-tetrachloroethene, was
detected in all four groundwater zones. TCE concentrations exceeded the state and federal MCL of 5
pg/L in the perched, shallow, and deep aquifers. 1,1,2,2-Tetrachloroethane was detected up to a
maximum concentration of 1,900 mg/L in the perched groundwater zone. While 1,1,2,2-
tetrachloroethane does not have a state or federal MCL, its RBC (tap water), based on an excess
cancer risk of 1x10™, is 0.052 mg/L. This concentration was exceeded in the perched, shallow, and
deep water-bearing zones. Studies performed at the site indicated that the contaminated groundwater
in the deep aquifer is flowing regionally northwest toward the Eagle River, but in the immediate
vicinity of Poleline Road it is flowing to the northeast (see Figure 3-6); groundwater flow modeling
results suggested that this contaminated groundwater could migrate to the Eagle River within 120
years.
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During fall 1996, a Treatability Study was conducted at the site to evaluate the effectiveness of
potential remedial technologies addressed in the FS. The Treatability Study involved field tests to
evaluate the potential performance of soil vapor extraction (SVE) and air sparging (AS) of
groundwater. The studies also involved characterization of hydraulic conductivity of water-bearing
zones underlying the site and collection of groundwater sampies to assess which types of natural
attenuation processes may be degrading contaminants in groundwater. The study concluded that SVE
may reduce contamination at the site but AS would not be an effective technology to remediate
contaminants in groundwater. The study also concluded that biological components of natural
attenuation would not be an important degradation mechanism. However, other attenuation processes,
such as adsorption and dispersion, are expected to decrease contaminant concentrations over time.

Groundwater sampling to determine dissolved oxygen levels during the study revealed a two-phase
sample of groundwater in the sampling bailer. This was the first time that such a sample was
observed at the site, and it was not observed during a single follow-up sampling event to characterize
the separate phases at the same location. The two-phase sample was drawn from a newly installed 2-
inch-diameter polyvinyl chioride well, screened between 28 feet and 33 feet BGS in the shallow
groundwater interval. This well is located several feet from MW-14, which was the location of the
highest groundwater contaminant concentrations at OU-B during the RI. MW-14 is screened at
approximately 15 feet BGS in the perched groundwater interval.
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Table 3-1

OPERABLE UNIT A

FORT RICHARDSON, ALASKA

(mg/kg, except as noted)

SUMMARY OF RI SUBSURFACE SOIL SAMPLES EXCEEDING SCREENING CRITERIA
ROOSEVELT ROAD TRANSMITTER SITE LEACHFIELD

Location and Number of
Depth (6. BGS) Sumples Exceeding
Frequency of Range of Detected of Maximum Screening Sereening
Analyte Detection Concentrations Concentration Concentration Concentration
DRO 47189 3-470 AP-3598 (15 R.) 1002 4
PCBs
Aroclor 1260 2/87 0.04-0.2 AP-3617 0.083% 1
Inorganics
Aluminum 89/89 9,250 - 24,100 AP-3599 (15 R.) 22,400° 3
Barium 89/89 30 - 211 AP-3602 {40 ft.) 154°¢ |
Calcium 89/89 1,810 - 20,900 AP-3604 (40 R.) 19,400° 1
Chromium 89/89 20 - 76 AP-3604 (20 R.) 61.9° t
Copper 89/89 18 - 81 AP-3604 (20 f.) 54¢ 1
Iron 89/89 20,300 - 44,600 AP-3610 (5 f1.) 41,300° 1
Lead B9/89 3-48 AP-3617 {5 .} 29°¢ 2
Manganese 89/89 272 -1,070 AP-3610 (5 ft.} g17° 5
Sodium 89/89 72 - 450 AP-3604 (15 #.) 299°¢ 1
Vanadium B9/89 30 - 86 AP-3610 {5 it} T 2
Zine 89/89 41 - 203 AP-3604 (10 fi.) 108° 1

Key at end of lable.

Page 1 of 2
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Table 3-2
SUMMARY OF RI CESSPOOL SAMPLE RESULTS
ROOSEVELT ROAD TRANSMITTER SITE LEACHFIELD
OPERABLE UNIT A
FORT RICHARDSON, ALASKA
Location and Number of
Depth (L. BGS) Samples Exceeding
Frequency of Range of Detected of Maximum Screening Screening
Analyte Detection Concentrations Concentration Concentration Concentration
Unknown Fuel (mg/kg) 2/2 12,000 - 23,000 23,000 -- NA
PCBs (mglkg)
Aroclor 1260 212 1.8-23 CESS 0.0083" 2
Inorganics (mg/kg)
Cyunide 1/2 1.2 CESS - NA
TCLT Inorganics (mg/L}
TCLP Barium 272 0.7 CESS 100 NA
TCLP Cadmium 212 0.06 - 0.11 CESS i.ob NA
TCLP Lead 22 0.24 - 0.27 CESS 5.0 NA
TCLP Mercury 142 0.001 CESS 2.0b NA
Flashpoint {°F) 111 200 CESS < 140° NA

Risk-based concentration equivalent 1o a cancer risk of 1 X 10 or a hazard quotient of 1 for soil ingestion and residential land use (EPA 1995).
Toxicily characieristic concentration, Resource Conservation and Recovery Act (40 CFR 261.24).
Ignitability characteristic threshold, Resource Conservation and Recovery Act (40 CFR 261.21).

o

Key at end of table.
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Table 3-3
SUMMARY OF RI SURFACE SOIL SAMPLES EXCEEDING SCREENING CRITERIA
RUFF ROAD FIRE TRAINING AREA
OPERABLE UNIT A
FORT RICHARDSON, ALASKA
(mg/kg)
Location and Depth Number of
of Maximum Samples Exceeding
Frequency of Range of Concentration Screening Screening
Analyte Detection Concentrations (ft. BGS) Concentration Concentration

DRO 1t/11 10 - 3,400 N9 (1) 1004 2

GRO 3/5 2.1 -1,300 Ng (1 ) 500 2

TR’ 11411 20 - 5,400 Mit (1.5 ) 2,000° 2

BNAs

Benzo{a)pyrene 11 0.21 - 0.94 09 (1.5 R.) 0.088> 3
Benzo(b)Ruoranthene 411 0.19-1.4 09 (1.5 f.) 0.87° 2

Dioxins, TEF 11 7.25 x 107 - MI11 (1.5 0) 4.3 x 10°6b !

2.39 x 103

Inorganics

Aluminum 11/11 11,000 - 20,000 09 (1.5 1) 19,000° 1

Barium 11411 64 - 360 L10 (0 ft.) 130° 1

Calcium 1l 2,100 - 4,500 09(1.5R) 3,600° 1

Copper 1m 18 - 100 L10 (0 R.) 54° 2

Lead 11/11 6.6 -94 L10 (0 R.) 27° 2

Potassium 11111 230 - 780 L10 (0 ft.) 420° 4

Key at end of table,
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SUMMARY OF RI SURFACE SOIL SAMPLES EXCEEDING SCREENING CRITERIA

Table 3-3

RUFF ROAD FIRE TRAINING AREA
OPERABLE UNIT A
FORT RICHARDSON, ALASKA

(mg/kg)
Location and Depth Number of
of Maximum Samples Exceeding
Frequency of Range of Concentration Screening Screening
Analyte Detection Concentrations (. BGS) Concentration Concentration
Sodium 11411 91 - 450 K9 {0 It} 420¢ 3
Zinc 11411 47 - 210 Li0 {0 R&.) 108¢ 2

ingestion and residential land use (EPA 1995),

Key:

ADEC = Alaska Department of Environmental Conservation.
BNAs = Basc/neutral and zeid extractable organic compounds.
DRO = Diescl-range organics.

E & E = Ecology and Environmenl, Inc.

EPA = Uniled States Environmental Protection Agency.

fl. BGS = Feet below ground surface.

GRO
mgfkg
RI
TEF
TRPH

UST =

Gasoline-range organics.
Milligrams per kilogram.
Remedial Investigation.

Toxicity equivalency factor.
Total recoverable petroleum hydrocarbons.

Underground storage tank.

Screening crilerin based on Alaska non-UST matrix level A concenlrations for petroleum-contaminaled svil (ADEC 1991),
Screening criteria based on EPA, Region 3, risk-based concentration corresponding to excess lifetime cancer risk of 1 X 10 or a hazard index of 1 for soil

Screening crileria based on the maximum concentrations detecled in site-specific background samples or background levels listed in the Background Data
Analysis Report, Forl Richardson {E & E 1996).
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Table 3-4
SUMMARY OF R} SUBSURFACE SOIL SAMPLES EXCEEDING SCREENING CRITERIA
RUFF ROAD FIRE TRAINING AR
OPERABLE UNIT A
FORT RICHARDSON, ALASKA
(mg/kg)
Location and Depth Number of
of Maximum Samples Exceeding
Frequency of Range of Concentration Screening Screening
Analyte Detection Concentrations (fe. BGS) Concentration Concentration
DRO 73413 1-610 AP-3635 (20 f.) 100* 5
GRO 28/82 0.28 - 420 AP-3635 (20 1)) 50" 4
TRPH 83/111 9.3 - 3,000 AP-3635 (30 #.) 2,000° 1
Dioxins, TEF 58/100 (.54 x 107 - AP-3637 (10 ft.) 4.3 x 10°%b 2
i.91 x 10°

Inorganics

Arsenic 110/110 2.1-17 AP-3645 (20 i) 14° 1
Caleium 1/l 2,700 - 14,100 AP-3657 (110 f.) 12,000° 3
Chromium 1114111 15 - 69 AP-3637 (5 ft) 58° 1
Cobalt i11/111 1.7- 18 AP-3637 (40 Q) 16° 2
Copper 111/111 17 - 230 N1 (2.5 &) 54° 4
Iron t11/111 16,000 - 40,000 AP-3637 (40 R.) 38,000° H
Lead {10/110 4.2-59 N11{2.510.) 29¢ 1
Magnesium 114111 5,400 - 15,000 AP-3640 {40 N.) 11,200F 5
Nickel 111111 18-79 AP-3640 (40 R.) 63° 2

Key at end of table.
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Table 3-4

SUMMARY OF RI SUBSURFACE SOIL SAMPLES EXCEEDING SCREENING CRITERIA

RUFF ROAD FIRE TRAINING AREA
OPERABLE UNIT A

FORT RICHARDSON, ALASKA

(mg/kg)
Location and Depth Number of
of Maximum Samples Exceeding
Frequency of Range of Concentration Screening Screening
Analyte Detection Concentrations {ft. BGS) Concentration Concentration

Potassium 1114111 340 - 1,700 AP-3643 (20 #t.) 930° 5
Vanadium 1114511 25-71 AP-3637 (40 f.} 67° 1
Zinc 111111 41 - 240 NI 2.5 A.) 110¢ 2

Key:

ADEC
DRO
E&E
EPA

fi. BGS
GRO
mglkg

TEF
TRPH
UsT

Screening crileria based on Alaska non-UST matrix level A concentrations for petroleum-contaminated soil (ADEC 1991).

Page 2 of 2

Screening criteria based on EPA, Region 3, risk-based concentration corresponding lo excess lifetime cancer risk of 1 X 10°% or a hazard index of 1 for soil ingestion
and residential land use (EPA 1995},
Screening criteria based on the maximum concentrations detected in site-specific background samples or background kevels listed in the Background Data Analysis
Report, Fort Richardson (E & E 1996).

Alaska Depadment of Environmental Conservalion.

Diesel-range organics.

Ecology and Enviromnent, Inc.

United States Environmental Protection Agency.
Feel below ground surface,

Gasoline-runge organics.
Milligrams per kilogram.
Remedial Investigation.

Toxicity equivalency factor,

Total recoverable petroleum hydrocarbons.

Underground storage tank.
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Table 3-5

BUILDING 986 POL LABORATORY DRY WELL
1992 INVESTIGATION RESULTS
OPERABLE UNIT A
FORT RICHARDSON, ALASKA

Maximum Concentration | Maximum Concentration
in Water in Sludge
Analyte (pg/L) (ng/kg)
VOCs
1,4-Dichlorobenzene 0.44 ND
1,3,5-Trimethylbenzene 1.8N 42,000
BNAs
1,2-Dichlorobenzene 270 34,100
Key:
BNAs = Base/neutral and acid extractable organic compounds.
uglkg = Micrograms per kilogram.
pg/L = Micrograms per liter.
ND = Not detected.
POL = Petroleum, oil, and lubricant.
VOCs = Volatile organic compounds.

Source: United States Army Engineer District, Alaska, 1993.
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Table 3-7
SUMMARY OF RI SUBSURFACE SOIL SAMPLES EXCEEDING SCREENING CRITERIA
POL LABORATORY DRY WELL
OPERABLE UNIT A
FORT RICHARDSON, ALASKA
(mg/kg)
Location and Depth of Number of
Maximum Samples Exceeding
Frequency of Range of Concentration Screening Screening
Analyte Detection Concentrations (ft. BGS) Concentration Concentration

DRO 55/66 2 - 1,800 AP-3619 (15 ) 100 6
GRO 8/56 0.34 - 650 AP-3619 (15 1) 500 3
Inorganics
Antimony 25/66 0.46 - 5.4 AP-3648 (80 f.) 0.5 22
Caleium 66/66 2,500 - 13,600 AP-3648 (80 ft.) 13,0000 2
Chromium 66/66 12 - 120 AP-3619 (15 1) 69> 1
Cobalt 66/66 6.2-136 AP-3620 (50 f.) 21k 1
Lead 66/66 2.7 - 64 AP-3621 (5 1) 52b 1
Magnesium 66/66 4,400 - 55,000 AP-3620 (50 ft.) 24,000% 1
Mercury 37/66 0.066 - 2.2 AP-3618 (5 ft) 0.6 3
Nickel 66166 18 - 280 AP-3620 (50 &.) 170b 1
Potassium 66/66 280 - 962 AP-3648 (80 1t} 950b 1
Silver 3/66 24-12 AP-3620 (50 ft.) 4.2b 2
Vanadium 66/66 22-78.8 AP-3648 (80 R.) 7 1

Key at end of lable.
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Table 3-8

SUMMARY OF SOIL SAMPLE RESULTS

AREAS A-1 AND A-2, AND OTHER AREAS
POLELINE ROAD DISPOSAL AREA
OPERABLE UNIT B
FORT RICHARDSON, ALASKA

(mg/kg)
Number of Samples
Frequency of Range of Detected Location of Maximum Screening Exceeding Screening
Analyte Detection Concentrations Concentration Concentration? Concentration
Inorganics
Arsenic 24/24 4.6-15 SB-011 (69"} and 0.43(C), 23(N) 23
SB-015 (12'-15")
Berylliuem 13/24 0.28-0.45 $B-07 (0°-3%) 0.15(Cy 13

d EPA, Region 3, Oclober 20, 1995, Risk-Based Concentrations, Residential Soil.
Key:

) = Carcinogenic risk-based screening concentralion.

EPA = United States Environmenta! Protection Agency.

mgikg = Milligrams per kilogram.

(N) = Noncarcinogenic risk-based screening concentration.
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Table 3-9

SUMMARY OF SOIL SAMPLE RESULTS

AREAS A-3 AND A4
POLELINE ROAD DISPOSAL AREA
OPERABLE UNIT B
FORT RICHARDSON, ALASKA

(mg/kg)
Number of Samples
Frequency of Range of Detected Location of Maximum Screening Fxceeding Screening
Analyte Detection Concentrations Concentration Concentration® Concentralion

YOCs
1,1,2,2- 14/14 0.0018-79 ) MW-14 (18°-20") 31.2{C) 5
Tetrachlorocthene
Inorganics
Arsenic 14/14 4.0-11 SB-DI1 (5-1) 0.43(C), 23(N) 14
Beryllium 6/14 0.30-0.39 SB-D1 (0'-2%) 0.15(C) 6

4 EPA, Region 3, October 20, 1995, Risk-Based Concentrations, Residential Soil.

Key:

(4] = Carcinogenice risk-based screening concenlration.
EPA = United States Environmental Protection Agency.

] = Estimated.

mpkg = Milligrams per kilogram.

(N} = Nonearcinogenic risk-based screening concentration.
VOCs = Volatile organic compounds.
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Table 3-10

SUMMARY OF GROUNDWATER SAMPLE RESULTS
POLELINE ROAD DISPOSAL AREA
OPERABLE UNIT B
FORT RICHARDSON, ALASKA

{(mg/L)
Number of Samples
Exceeding Risk-Based
Frequency of Range of Detected Location of Maximum | Risk-Based Screening Screening
Analyte Detection Concentrations Concentration Concentration® Concentration
YOCs
Benzene N4 0.00034-291] MW-14 0.00036(C) 2
Carbon Tetrachloride 2/14 0.0022-2.61 MW-14 0.00016(C) 2
Chloroform 4114 0.00053-1.4) MW-14 0.00015(C) 4
1,1-Dichloroethenc 4/14 0.00014 J - 0.0012 MW-9 0.000044(C) 4
cis-1,2-Dichloroethene | 9/14 0.0053-1.6 MW-4 0.061({N) 3
trans-1,2- 6/14 0.0038 - 12] MW-14 0.12{N) 2
Dichloroethene
1,1,2,2- 10/14 0.0063-1,900 J MW-14 0.000052(C) 10
Tetrachlorocthane
Tetrachlorocthene 5/14 0.00035-11 1 MW-14 0.001 1{C) 2
1,1,2-Trichlorocthane 4/14 0.00078-0.0023 MW-3 0.00019(C) 4
Trichlorocthene 12/14 0.00031-220) MW-14 0.0016(C) 9
Inorganics
Arsenic (unfiltered) 1415 0.012 MW-7 0.000045(C), 0.011(N) 1

Key at end of table,
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Table 3-10

SUMMARY OF GROUNDWATER SAMPLE RESULTS
POLELINE ROAD DISPOSAL AREA
OPERABLE UNIT B
FORT RICHARDSON, ALASKA

(mg/L)
Number of Samples
Exceeding Risk-Based
Frequency of Range of Detected Location of Maximum | Risk-Based Screening Screening
Analyte Detection Concentrations Concentration Concentration® Concentration
Arsenic (filtered) 1/15 0.0071 MW-7 0.00045(Cy, 0.011{N) i

a

Key:

(€}
EPA
]
mp/L
Ny
RBC
VOCs

EPA, Region 3, Oclober 20, 1995, Risk-Bused Concentrations, Residential Tap Waler Ingestion,

Carcinogenic risk-based sereening concentration, '
United States Environmental Prolection Agency.

= Estimated.

Milligrams per liter.

Noncarcinogenic risk-based screening concentration.
Risk-based concentration,

= Volalile organic compounds.

1l

1l
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4.0 SUMMARY OF SITE RISKS

Baseline Risk Assessments were conducted to determine the necessity fo: and extent of remediation to
be protective of human health and the environment. The detailed report. discussing this evaluation
are Risk Assessment Report, Operable Unit A and Risk Assessment Report, Operable Unit B and are
available at the information repositories. The risk evaluations were based on the location and amount
of contamination, toxicity of each contaminant, current and potential future land use by each site, and
pathways by which people could be exposed to contaminants. The Risk Assessment results were used
to support decisions concerning the extent of remediation and to aid in the selection of remedial
technologies.

The estimated risks from each pathway are added to determine total risk. The potential for adverse
effects to human health is evaluated for carcinogens and noncarcinogens. The National Oil and
Hazardous Substances Pollution Contingency Plan (NCP) defines the acceptable risk range at
Superfund sites as excess lifetime cancer risks ranging from 1 in 10,000 (1 X 10'4) to 1 in 1 million
(1 x 10'6). This means that an individual could face up to a 1 in 10,000 to 1 in 1 million chance of
developing cancer because of exposure to chemicals at a site, beyond those cancers expected from
other causes. Noncarcinogenic effects are evaluated by calculating the ratio between the estimated
intake of a contaminant and its corresponding reference dose (RfD); that is, the intake level at which
no adverse health effects are expected to occur. This ratio is a summation of all site contaminants. If
this ratio, called a hazard index (HI), is less than 1, then noncarcinogenic health effects are not
expected at the site.

4.1 OPERABLE UNIT A

The sites within OU-A are used for industrial or recreational purposes. No residential areas are
located within a 1-mile radius of these sites. The Post does not use groundwater as a source for
drinking water. All drinking water is supplied by the Ship Creek Dam Reservoir located in the
foothills of the Chugach Mountain Range east of the Post.

4.1.1 Human Health Risk Assessment

An assessment of human health involves a four-step process: identification of contaminants of
potential concern (COPCs), an exposure assessment for the population at risk, an assessment of
contaminant toxicity, and a quantitative characterization of the risk.

4.1.1.1 Contaminants of Potential Concern

A screening analysis was conducted to identify the COPCs. Before screening, detection limits were
evaluated. In the first step of the screening, COPCs were selected based on a very conservative
estimate of potential health risk, Maximum concentrations of chemicals in media (e.g., soil and
groundwater) on the site were compared to conservative RBCs. For this ROD, the RBCs reflect
residential exposure assumptions of 1 X 10 for soil and groundwater, or a hazard quotient (HQ) of
1.0 for all media. These criteria differ from the criteria used in the 1995 OU-A RI Report, which
applies screening criteria of 1 X 1077 for groundwater and an HQ of 0.1, which were determined to
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be overly conservative by the Agencies. Inorganic chemical concentrations were compared to
naturally occurring background levels in the 1995 OU-A RI Report.

The final list of COPCs for soil and groundwater is shown in Table 4-1. The potential for these
COPCs to impact health was evaluated further using site-specific exposure assumptions.

4.1.1.2 Exposure Assessment

The exposure assessment estimates the type and magnitude of exposures to the COCs at the site. The
exposure assessment considers the current and potential future uses of the site, characterizes the
potentially exposed populations, identifies the important exposure pathways, and quantifies the intake
of each COC from each medium for each population at risk.

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.

Under current land use conditions, individuals potentially could be exposed to COPCs in soil by
ingesting soil and inhaling vapors and dust. Exposures to groundwater were not evaluated because
the groundwater beneath OU-A is between 80 feet to 160 feet BGS and is not used for drinking
purposes. Figures 3-1, 3-2, and 3-3 identify the potential complete exposure routes for OU-A.

EPA’s Superfund guidance recommends that the reasonable maximum exposure (RME) be used to
calculate potential health impacts at Superfund sites. The RME is the highest exposure that is
reasonably expected to occur at the source areas and is calculated using conservative assumptions to
represent exposures that are reasonable and protective. The estimated risks associated with the
contaminants at OU-A are presented in Table 4-2. The risks presented are overly conservative (i.e.,
health-protective) because they are based on future residential land use. which is not likely at this site,
thereby overestimating risk for site-specific exposure scenarios.

To estimate exposures, data regarding the concentration of COCs in the media of concern at the site
(the exposure point concentrations [EPCs]) are combined with information about the projected
behaviors and characteristics of the people who potentially may be exposed to these media (exposure
parameters).

To estimate EPCs in soil, the 95% upper confidence level (UCL) on the mean was calculated. If the
95% UCL was greater than the maximum detected concentration, then the maximum detected
concentration was used as the EPC; otherwise, the 95% UCL was used. If data sets contained fewer
than 10 samples, then the maximum detected concentration was used as the EPC. EPCs were
calculated for the RME and average exposure.

Exposure parameters used to calculate the RME include body weight, age contact rate, frequency of

exposure, and exposure duration. Exposure parameters were obtained from EPA, Region X, Risk
Assessment guidance (EPA, Region X Supplemental Risk Assessment Guidance for Superfund; EPA
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1991). The default exposure factors were modified to reflect site-specific climatological and other
factors at Fort Richardson. Site-specific exposure assumptions were made for soil contact, including
ingestion, dermal contact, and inhaling vapors and dust, based on snow cover for four months of the
year. Exposures were estimated assuming long-term exposures to site contaminants.

4.1.1.3 Toxicity Assessment

Toxicity information was provided in the Risk Assessment for the COPCs. Generally, cancer risks
are calculated using toxicity factors known as slope factors (SFs), while noncancer risks are assessed
using RfDs.

EPA developed SFs for estimating excess lifetime cancer risk associated with exposure to 1potential
carcinogens. SFs are expressed in units of milligrams per kilogram per day (mg/kg-day)™" and are
multiplied by the estimated intake of a potential carcinogen, in mg/kg-day, to provide an upper-bound
estimate of the excess lifetime cancer risk associated with exposure at that intake level. The term
upper-bound reflects the conservative estimate of the risks calculated from the SF. Use of this
approach makes underestimates of the actual cancer risk highly unlikely. SFs are derived from the
results of human epidemiological studies, or chronic animal bioassay data, to which mathematical
interpolation from high to low doses, and from animal to human studies, has been applied.

EPA developed RfDs to indicate the potential for adverse health effects from exposure to chemicals
exhibiting noncarcinogenic effects. RfDs, which are expressed in units of mg/kg-day, are estimates
of lifetime daily exposure for humans, including sensitive subpopulations likely to be without risk of
adverse effect. Estimated intakes of COCs from environmental media (e.g., the amount of a COC
ingested from contaminated drinking water) can be compared to the RfD. RfDs are derived from
human epidemiological studies or animal studies to which uncertainty factors have been applied.

The Risk Assessment relied on oral and inhalation SFs and RfDs. Toxicity factors were obtained
from the Integrated Risk Information System (IRIS) or, if no IRIS values were available, from the
Health Effects Assessment Summary Table (HEAST). For the few chemicals that did not have
toxicity values available, sources other than IRIS and HEAST were used.

4.1.1.4 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 and noncarcinogenic effects based on the RME. Excess lifetime cancer risk is calculated
by multiplying the SF by the quantitative estimate of exposure: the chronic daily intake. These risks
are probabilities generally expressed in scientific notation (e.g., 1 X 10'6). An excess lifetime cancer
risk of 1 X 10 indicates that an individual has a 1 in 1 million chance of developing cancer as a
result of a site-related exposure to a carcinogen under the specific exposure conditions assumed. EPA
considers that an excess lifetime cancer risk between 1 in I million (1 X 10'6) and 1 in 10,000 (1 X
1074 is within the generally acceptable range; risks greater than 1 in 10,000 usually suggest the need
to take action at a site.
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The potential for noncarcinogenic effects is evaluated by comparing an exposure level over a specified
time period (lifetime) to an RfD derived for a similar exposure period. The ratio of exposure to
toxicity is called an HQ. HQs are calculated by dividing the exposure by the specific RfD. If the
HQ is less than 1, then adverse health effects are not likely to occur. By adding the HQs for all
COCs that affect the same target organ (liver, nervous system. etc.), the HI can be calculated. 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.

Soil

Under current land use conditions, the estimates of carcinogenic and noncarcinogenic effects for
OU-A fell within or below the acceptable risk range for CERCLA sites. The only complete exposure
pathway under current land use conditions was recreational exposure to surface soil at the Fire
Training Area (see Table 4-3). The other OU-A sites do not have complete exposure pathwayvs under
current land use conditions.

At the Fire Training Area, excess lifetime cancer risks greater than or equal to 1 X 106 were
determined only for potential future RME exposures to soil (3 X 10'6).

At the cesspool area of the Transmitter Site, potential excess lifetime cancer risks greater than 1 X
107 were calculated for potential future RME industrial and residential exposures to soil (1 X 10
and 5 x 107, respectively).

While sludge contained in the Dry Well was not evaluated directly in the Risk Assessment because of
the lack of exposure pathways, this material is contaminated and could present a health risk if
contacted by humans. Sludge in the Dry Well will be removed and disposed of during summer 1997
to eliminate this potential threat.

Under future exposure conditions, no noncancer Hls exceeded EPA’s regulatory benchmark of 1 for
any exposure scenario at any OU-A site.

The results of the baseline HHRA indicated that for soil exposure pathways, the estimated cumulative
potential cancer risks for all current and future exposure scenarios at all OU-A source areas do not
represent unacceptable risks to human health, based on EPA criteria.

Groundwater

No COPCs were identified in groundwater at the Fire Training Area or the Transmitter Site.
Furthermore, exposures to groundwater at these source areas were considered to be incomplete
exposure pathways. Two COPCs, chloroform and manganese. were identified at the Dry Well.
Groundwater at the Dry Well is not used as a source of potable water. Therefore, exposure to
groundwater under current land use conditions at the Dry Well represents an incomplete exposure
pathway. The HHRA concluded that the estimated cumulative potential cancer risks at the Dry Well
for hypothetical future groundwater exposure pathways would fall within or below the range of
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acceptable risks as established by the EPA Superfund program. For noncarcinogenic effects, the
regulatory benchmark of a total HI of 1 was not exceeded at any wells it the Dry Well. Removal of
contaminated sludge and soil will occur in 1997, further reducing potential threats to future
groundwater users.

Uncertainties associated with the baseline HHRA also affect the degree of confidence that can be
placed in risk characterization results. The principal uncertainties associated with the OU-A HHRA
process, which could result in overly conservative risk evaluations, are summarized below:

. Chloroform was detected in groundwater samples from two wells at
tha Dev Wall  Thig analvte is a common laboratorv contaminant.

Ule Ls/LY V7V Wid. A4S GUGAVIC 10 O WAJIIIIASJAL QARSI AL Y RS A11%,

Because no evidence exists to suggest that chloroform is a site-
related contaminant, the risks presented in this section should be
regarded with caution;

. Based on results of previous investigations, the presence of
manganese in the groundwater samples is likely attributable to
naturally occurring minerais in groundwater at the site;

. Future surface soil concentrations were derived from subsurface soil
data up to 15 feet BGS. The assumption that subsurface soil would
be disturbed and mixed with the present surface soil layer represents
a conservative approach; and

. The most conservative exposure scenarios evaluated in the baseline
HHRA involved residential exposure assumptions. If future
residential development of OU-A source areas does not occur, then
the risk estimates for this exposure scenario greatly overestimate
actual future site risks. Note that future residential development is
not anticipated; rather, land use is expected to remain the same in
the future.

Because numerous conservative assumptions were used in the selection of COPCs and the exposure
and toxicity assessments, the risk characterization resuits likely overestimate risks associated with
COPCs at OU-A.

4.1.2 Ecological Risk Assessment

The ERA performed for OU-A addressed the impacts and potential risks posed by source-related
contaminants to natural habitats, including plants and animals, in the absence of remedial action.
Unlike the HHRA, the ERA focused on the contaminants’ effects on populations or communities,
rather than individuals. If identified during the ERA, potential risks to individuals of a species are

evaluated within a larger context to determine ecological significance.

The masked shrew, red fox, robin, and kestrel were selected as representative terrestrial site receptors
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for OU-A based on site-specific exposure pathways and ecological considerations. The potential for
adverse effects from contaminants of ecological concern (COECs) on plant communities and aguatic
invertebrates also was evaluated.

Risk estimation involves calculating HQs to assess potential ecological risks to measurement species
and communities. Ecological effects are quantified by calculating the ratio between a chemical of
potential ecological concern’s (COPEC’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 HQ) is less than 1, then adverse ecological effects are
not expected for the COPEC. This ratio is a summation of all site contaminants. The HQs described
in this summary were calculated using conservative RME assumptions.

Based on the risk analysis, COEC concentrations at OU-A result in negligible risk to small-mammal
populations, aquatic invertebrates, emergent wetland vegetation, and upland plant vegetation. The
overall potential for valued environmental resources at this site to be adversely affected is considered
negligible.

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

. Avian and mammalian bioaccumulation factors were unavailable for
many COPECs, which resulted in an underestimation of potential
risks to measurement species; and

. Most of the available toxicity values were determined using
laboratory animals under laboratory conditions. These values, as
well as toxicity values determined based on indirect effect measures
(such as increased body weight), may not be representative of other
significant indirect effects (such as behavioral changes) realized in
free-ranging wildlife.

Reasonable and conservative assumptions were used in the ERA when empirical data were unavail-
able. Consequently, potential ecological risks to OU-A species are more likely to be overestimated
rather than underestimated.

4.1.3 Summary of Risks

The conclusion of the baseline Risk Assessment for OU-A is that contaminant levels in soil and
groundwater at the OU-A sites do not represent unacceptable risks to human health or the
environment, based on EPA criteria. However, the levels of petroleum contamination in the soil do
exceed the ADEC soil cleanup criteria. While sludge within the Dry Well may pose a threat 10
human heaith, this material will be removed and disposed of in 1997. The Army, ADEC, and EPA
have elected to pursue further cleanup efforts at these sites under the Two-Party Agreement. Under
the Two-Party Agreement, the Army and ADEC will clean up contaminated materials at each site in
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accordance with applicable State of Alaska regulations. While the specific cleanup actions and the
time required to remediate the sites have yet to be determined, the Army and State of Alaska will
jointly consider all available information before selecting appropriate OU-A site cleanup activities.
Decisions regarding OU-A site cleanup will be documented in accordance with stipulations of the
Two-Party Agreement. Because the OU-A source areas will be addressed through the Two-Party
Agreement, they are not discussed further in this ROD.

4.2 OPERABLE UNIT B
4.2.1 Human Health Risk Assessment

The OU-B Risk Assessment identified ways that people working or living on or near the source areas
could be exposed to contaminated media: touching and ingesting soil, inhaling vapors and dust
released from soil, and using groundwater for drinking and showering. On-site workers and visitors
are the individuals most likely to be exposed under current exposure conditions. Current use of
Poleline Road is limited to periodic visits by authorized personnel, and by trespassers or open space
recreational users. Under potential future land use conditions, exposures to on-site workers, visitors,
residents, or downgradient groundwater users are possible. Table 4-4 lists the exposure pathways
evaluated at OU-B.

Based on analytical resuits from surface and subsurface soil surrounding Areas A-1 and A-2, the risk
of cancer and noncancer health effects from exposure to low concentrations of solvents in soil was
negligible. The excess lifetime cancer risk was 1 in 100,000 (1 X 10'5), and the noncarcinogenic HI
was less than 1 for residential exposure to soils at O feet to 15 feet BGS in Areas A-3 and A-4.
Generally, remediation is not warranted for protection of public health if the total lifetime excess
cancer risk does not exceed 1 in 10,000 and if noncarcinogenic effects have an HI of less than 1.
However, although these contaminants in soil do not pose a threar to human health, they may serve as
a continuing source of contamination to groundwater.

Excess lifetime cancer risks for soil in the "hot spot” area beneath Area A-3 (see Figure 3-6) and the
hiliside were not within the acceptable risk range for the current-worker exposure scenario.
However, these soils are 14 feet BGS; therefore, the likelihood of direct exposure to humans is
unlikely.

The NCP and state regulations require protection and restoration of water resources. Contamination
of OU-B groundwater, if used as a drinking water source, presents an unacceptable risk to human
health. The "hot spot" area beneath Area A-3 and the hillside presents a continuing source of
contamination to the groundwater at the site. Table 4-5 summarizes the maximum possible human
risks associated with the various locations at the site and the risks to humans if groundwater from
different depths at the site is ingested.

Groundwater at OU-B is not used, and there are no residents or wells downgradient of the site.

There are no current plans for commercial or residential development in the site area. Additionally,
groundwater transport modeling was used to estimate time of travel for detectable concentrations of
TCE and 1,1,2,2-tetrachloroethane (0.005 mg/L) with no depletion or remediation of the contaminant
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source and no biodegradation over time. The modeled transport time for 0.005 mg/L of TCE to
reach the Eagle River is approximately 120 years, and for 1,1,2,2-tetrachloroethane, 170 years.
Concentrations of 0.005 mg/L of TCE and 1,1,2,2-tetrachloroethane do not exceed conservative
exposure assumptions, nor do they exceed Alaska Water Quality Standards for ingestion of freshwater
organisms. Therefore, concentrations in the leading edge of the plume, if it were to reach the Eagle
River, would not pose a threat to human health.

The principal uncertainties associated with the OU-B HHRA process, which could result in overly
conservative risk evaluations, are summarized below:

. Detection limits for the field screening analytical method for YOCs
in soil were higher than those for the laboratory analytical method
(about 0.005 mg/kg) and were higher than many detected values
from laboratory sampling results. The higher detection limits in
field screening sampies add uncertainty to the estimates of VOC
EPCs;

. Hazard/risk results were assessed based on on-site residential
exposure scenarios that assumed an exposure frequency of 350 days
per year; an exposure duration (ED) of 30 years; and daily intake
rates for soil, air, and water based on an exposure time of 24 hours
per day. The potential for future residential development is remote.
Exposure of current and possible future receptors at Poleline Road
would be much less than that for the residential scenario.
Therefore, hazard/risk results reported in the HHRA will
overestimate risk to current and possible future receptors; and

. For the purpose of evaluating risk from exposure to groundwater at
Poleline Road, it was assumed that groundwater was used for
household purposes. including drinking water. However, the
potential for residential or commercial development and groundwater
use is remote. Therefore, the calculated risk levels do not represent
actual risks under current or probable future exposure conditions.

In addition, an alternative water supply (pipeline from Eklutna Lake)
could meet future water demands near the site, if developed.

4.2.2 Ecological Risk Assessment

The ERA performed for OU-B addressed the impacts and potential risks posed by contaminants to
natural habitats, including plants and animals, in the absence of remedial action. Unlike the HHRA,
the ERA focuses on the effects to populations or communities of plants and animals, not individuals.
If identified during the ERA, potential risks to individuals of a species are evaluated within a larger
context to determine ecological significance.

The northern red-backed vole and muskrat were selected as representative terrestrial site receptors for
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OLU-B based on site-specific exposure pathways and ecological considerations. The potential for
adverse effects from COECs on plant communities and aquatic invertebrates also was evaluated.

Based on the risk analysis, COEC concentrations at OU-B result in a negligible risk to small-mammal
populations, aquatic invertebrates, emergent wetland vegetation, and upland plant vegetation. The
overall potential for valued environmental resources at this site to be adversely affected is considered
negligible.

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

. ED and area use by potential receptors assumed a worst-case
scenario. Area usage by receptors was assumed conservatively to be
100%. It is also assumed that exposure to contaminated soils and
vegetation is continuous. Because mobile receptors are likely to
feed at or visit several locations, or avoid VOC-contaminated areas,
their daily dose, if averaged over time, could be less than that used
in this ERA for evaluating risk. Adverse effects in small, localized
areas on a few small-mammal individuals are negligible
considerations in terms of risk to the biological population;

. No standardized system is available for identifying toxicity-based
"safe" benchmark values for terrestrial wildlife. The potential exists
for wildlife species to be more or less sensitive than test species
(some biota adapt) and the toxicological benchmarks used. Toxic
dose values for laboratory organisms also may be substantially lower
than those for wildlife because of the sensitive strain of laboratory
animals used and the direct means by which they are dosed. LD,
studies usually are designed to promote maximum exposure
(absorption) and to lessen any chemical complexing with dietary
material. The LDy, dietary studies probably provide a better
indication of the toxicity of the chemical tested, while no observed
adverse effect levels from longer studies are the best laboratory
studies to use as predictors of field effects; and

. Groundwater at the site is contaminated with VOCs. However,
there are no known on-site or off-site seeps by which wildlife can be
exposed. It was assumed that groundwater at the site and the
contamination within the groundwater eventually could reach the
Eagle River. There is a lack of information regarding migration of
the groundwater beneath the site. However, an evaluation of the
modeled groundwater data indicates that because of time of travel
and concentrations required for toxic effects, the additional risk
estimate is negligible.
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Because numerous conservative assumptions were used in the selection of COECs and the exposure
and toxicity assessments, the risk characterization results likely overestimate risks associated with
COECs at OU-B.

4.2.3 Summary of Risks

Exposure scenarios associated with OU-B soil do not exceed EPA’s acceptable excess cancer risk/HIs
for human health and ecological receptors. Although excess lifetime cancer risks and HIs for soil at
the "hot spot” area beneath Area A-3 exceed EPA’s acceptable risk ranges, the contaminants are
found at 14 feet BGS and therefore do not pose a hazard for direct human contact.

While soil contamination does not pose a threat to human health or the environment, the
contamination level is high enough to pose an ongoing threat to groundwater. Groundwater
contamination in the shallow and deep zones exceeds EPA’s acceptable risk range and state and
federal drinking water MCLs for human consumption. The NCP and state regulations require
protection and restoration of water resources. Contamination of OU-B groundwater, if used as a
drinking water source, presents an unacceptable risk to human health. Therefore, groundwater and
the "hot spot” source at Poleline Road require remedial action. The Army, ADEC, and EPA have
selected a preferred remedial alternative for OU-B based on criteria found in the NCP.
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Table 4-1
CONTAMINANTS OF POTENTIAL CONCERN
HUMAN HEALTH RISK ASSESSMENT
OPERABLE UNIT A
FORT RICHARDSON, ALASKA
Site Matrix Chemicals of Potential Concern
RRTSL Subsurface Soil Aroclor 1260
DRO
Aluminum
Manganese
Vanadium
Cesspool Soil Aroclor 1260
RRFTA Surface Soil Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Indeno(1,2,3-cd)pyrene
DRO
GRO
2,3.7.8-TCDD
Aluminum
Subsurface Soil DRO
GRO
2.3,7,8-TCDD
Beryllium
Chromium
POLLDW Subsurface Soil DRO
GRO
Chromium
Groundwater Manganese
Chloroform
Key:
DRO = Diesel-range organics.
GRO = Gasoline-range organics.
POLLDW = Petroleum, Oil, and Lubrcant Laboratory Dry Well.
RRFTA = Ruff Road Fire Tramning Area.
RRTSL = Roosevelt Road Transmiter Site Leachfield.
TCDD = Tetrachlorodibenzo-p-dioxin.
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Table 4-2

ESTIMATED HUMAN HEALTH RISKS
FUTURE RESIDENTIAL LAND USE
OPERABLE UNIT A
FORT RICHARDSON, ALASKA

Maximum Total Excess Cancer
Site Contaminants of Concern Risk to Future Residents
Roosevelt Road Transmitter Site Petroleum Hydrocarbons; PCBs; 2877
Leachheld Petroleum, Qil, and Lubricant
POL Laboratory Dry Well Petroleum Hydrocarbons 1E77
Ruff Road Fire Training Area Petroleum Hyvdrocarbons 3

Key:
PCBs = Polychlonnated biphenyls.
POL = Petroleum, oil, and lubricant.
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CURRENT EXPOSURE SCENARIOS
REASONABLE MAXIMUM EXPOSURE EXCESS LIFETIME CANCER RISKS

Table 4-3

AND HAZARD INDICES

HUMAN HEALTH RISK ASSESSMENT

OPERABLE UNIT A
FORT RICHARDSON, ALASKA

Fire Training Area

Exposure
Scenario Exposure Pathway Excess Lifetime Cancer Risk Hazard Index
Recreational Ingestion 1.3E-07 2.1E-02
Dermal Contact 9.1E-08 -
Inhalation of Fugitive Dust | 1.1E-11 -
TOTAL 2E07 0.02

Note: Recreational exposure at the Ruff Road Fire Training Area is the only compiete exposure pathway under
current land use conditions at Operable Unit A.
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Table 44

OPERABLE UNIT B
EXPOSURE PATHWAYS EVALUATED
IN HUMAN HEALTH RISK ASSESSMENT

FORT RICHARDSON, ALASKA

Receptor

Exposure Pathway

Hypothetical On-Site Resident

Ingestion and inhalation of contaminants of concern in groundwater

from shallow and deep zones

Incidental ingestion of soil in exposure Arcas A-1, A-2, O and A-

3,A4,and T

Inhalation of airborne constituents from soil in exposure Areas A-1,

A-2, O and A-3, A4,and T

Ingestion and inhalation of contaminants of concern in wetland

surface water

Ingestion of wetland sediment

Inhalation of indoor vapors from soil and groundwater

Hypothetical On-Site Industrial
Worker

Incidental ingestion of soil in exposure areas A-1, A-2, O and A-3,

A-4,and T

Inhalation of indoor vapors from soil and groundwater

Off-Site Recreational User

Ingestion of fish from the Eagle River
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Table 4-5

SUMMARY OF SITE RISKS
OPERABLE UNIT B
FORT RICHARDSON, ALASKA

Media Maximum Cancer Risk Maximum Hazard Index?
"Hot spot” soils 8E3 0.8
"Hot spot” groundwater: shallow zone 1 2.800
*Hot spot" groundwater: deep aquifer 9E? 47
Downgradient soils 8gS 0.005
Downgradient groundwater: shallow zone 2g72 18
Downgradient groundwater: deep aguifer 2g-3 0.9

3 Hazard index values greater than 1.0 are considered by the United States Environmental Protection

Agency to represent conditions potentially requiring remedial action.
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5.0 DESCRIPTION OF ALTERNATIVES
5.1 NEED FOR REMEDIAL ACTION

Actual or threatened releases of hazardous substances (chlorinated solvents) from Poleline Road, if not
addressed by implementing the response action selected in this ROD, may present an imminent and
substantial endangerment to public health, public welfare, or the environment.

The specific reasons for conducting remedial actions at Poleline Road are provided below, with the
main focus being protection of groundwater in accordance with the NCP Groundwater Protection
Strategy:

. VOCs (i.e., PCE; TCE; and 1,1,2,2-tetrachloroethane) in
groundwater at Poleline Road are present at concentrations above
state and federal MCLs and risk-based criteria; and

. VOCs, including PCE; TCE; and 1,1,2,2-tetrachloroethane, in
contaminated soils are a continuing source of groundwater
contamination.

5.2 REMEDIAL ACTION OBJECTIVES

As a part of the RI/FS process, remedial action objective (RAOs) were developed in accordance with
the NCP and EPA guidance for conducting RI/FS investigations. The purpose of the objectives is to
reduce the contamination in the groundwater at OU-B to levels that do not pose a threat to human

health and the environment. If the OU-B area were converted to public domain at any time in the
future, the residents would not be at risk from use of the groundwater.

The objectives of remedial action at OU-B are as follows:

. Reduce contaminant levels in the groundwater to comply with
drinking water standards:

. Prevent contaminated soil from continuing to act as a source of
groundwater contamination;

. Prevent the contaminated groundwater from adversely affecting the
Eagle River surface water and sediments; and

o Minimize degradation of the State of Alaska’s groundwater
resources at the site as a result of past disposal practices.

Tables 5-1 and 5-2 summarize the chemical-specific cleanup goals for groundwater and soil at
Poleline Road.
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RAOs are basad on either human health risk estimates that exceed or fall within the 1 X 10 to

1 x 107 risk range or on federal and state applicable or relevant and appropriate requirements
(ARARs). All groundwater RAOs are based on state and federal MCLs, with the exception of
1,1,2,2-tetrachloroethane. The RAO for 1,1,2,2-tetrachloroethane is based on the RBC for this
chemical in residential drinking water. RAOs for soil are based on protection of the groundwater
from leaching of the contaminants (EPA, Region 3, RBCs): 1,1,2,2-tetrachloroethane—0.1 mg/kg
and PCE—4.0 mg/kg.

Monitoring at Poleline Road will be conducted to ensure that RAOs are achieved. The goal of this
monitoring will be:

. To ensure that no off-source migration of contaminants is occurring;

. To indicate contaminant concentrations and compliance with state
and federal MCLs; and

. To indicate whether remedial action is effective or needs
modification.

5.3 SIGNIFICANT APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

A full list of ARARs is in Section 8. The following ARAR is the most significant regulation that
applies to the remedy selections for Poleline Road:

. State and federal MCLs are relevant and appropriate for ground-
water. These MCLs set the active remediation goals for
groundwater contaminants regulated by state and federal drinking
water regulations.

5.4 DESCRIPTION OF ALTERNATIVES

Many technologies were considered to clean up the contaminated soil and groundwater at OU-B.
Appropriate technologies were identified and screened for applicability to site conditions. The
potential technologies then were combined into media-specific sitewide alternatives. Potential
remedial alternatives for QU-B were identified, screened, and evaiuated in the FS.

During the development of the FS, a Treatability Study was performed to evaluate the effectiveness of
several remedial technologies included in the FS. The results of the Treatability Study indicated that
AS of chlorinated solvents in groundwater would not effectively treat contaminants to levels below
state and federal MCLs. In addition, the Treatability Study indicated that biological components of
natural attenuation would not be an important degradation mechanism of chlorinated solvents in the
groundwater system at Poleline Road.
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The following are alternatives evaluated in the Proposed Plan.
Alternative 1: No Action

CERCLA requires evaluation of a no-action alternative as a baseline reflecting current conditions
without any cleanup effort. This alternative is used for comparison to each of the other alternatives
and does not include monitoring or institutional controls. No costs would be associated with this

alternative,
Alternative 2: Monitored Natural Attenuation

Natural attenuation, or breakdown of contaminants without artificial stimuli, includes institutional
controls and groundwater monitoring to determine whether the contaminants in the groundwater are
degrading naturally. Natural attenuation can occur because of degradation processes such as
biological breakdown, chemical and physical processes, and volatilization. Even under ideal
conditions, entire breakdown of contaminants is rarely complete.

Institutional controls for Poleline Road could include access restrictions (i.e., posted signs; fencing
around the area; 6-foot, industrial-grade security fencing with appropriate entry gates; restrictions on
future land use; restrictions on groundwater well installation; restrictions on the use of wells; and well
use advisories). Such institutional controls would not reduce the source of contamination. While the
VOC-contaminated source area would remain as it exists, the concentrations in the groundwater
would be reduced by natural processes. However, institutional controls would decrease or minimize
human or wildlife exposure to contaminants. Periodic inspections and maintenance of the institutional
controls would be conducted.

Environmental monitoring would be performed to obtain information regarding the effectiveness of
the attenuation process in remediating the contamination as well as to track the extent of contaminant
migration from the site. Approximately two additional wells would be added to the 15 existing wells.
These wells would be screened in geological zones hydraulically connected with the contamination
source, supplemented by installing groundwater monitoring wells when required. Upgradient wells
would be used to provide information regarding the background groundwater quality at a source. All
monitoring of downgradient wells necessary to determine the effectiveness of natural attenuation
would be performed.

Monitoring would include analysis for the contaminants that exceed the RAOs and associated
breakdown products for Poleline Road. Sample collection, analysis. and data evaluation would
continue until sufficient data regarding changes in contaminant plume migration and attenuation rates
are gathered. Evaluation would include potential seasonal fluctuations in groundwater contaminant
concentrations. The frequency of monitoring would be defined during the post-ROD activities.

The total estimated present worth cost of this alternative is $1,300.000. which includes $80,000 for
capital costs, $29,070 per year for annual operation and maintenance (O&M), and 329,070 per year
for annual groundwater monitoring. For costing purposes, it was assumed that the fencing would be
installed around the area of contamination. The estimated time frame for cleanup goals to be
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achieved and for monitoring to be performed was 500 years, although the cost estimate includes 30
years of annual operation costs.

Alternative 3: Containment

The objective of containment is to minimize water flow into or out of contaminated areas, thus
minimizing migration of contamination into lower aquifers. This alternative consists of a cap and
vertical barrier to reduce the mobility of the contaminants, monitoring, and institutional controls. See
Alternative 2 for a description of monitoring and institutional controls. Site soils would be covered
with a layer of sand overlying an impermeable synthetic membrane to minimize the amount of surface
water and rainwater infiltrating through the contaminated soils. Covering the soils would protect
humans and animals from contacting contaminated soils. Bentonite slurry walls would be installed to
inhibit the flow of water from the wetlands into the site. Without this flow, the mobility of the
contaminants in the soil would be reduced.

Existing groundwater contamination outside the source area would be expected to meet RAOs through
natural attenuation. Because the soils would be capped and surface water flow controlled, production
of leachate is expected to significantly decrease; therefore, groundwater would be expected to
naturally attenuate faster than if no cap were placed on the soils.

Groundwater monitoring/evaluation would be performed to assess when the groundwater naturally
attenuates and to evaluate any impact to potential downgradient receptors.

The estimated total present worth for this alternative is $2,500,000, which includes $593,325 for
capital costs, $9,600 per year for annual O&M, and $20,620 per year for annual groundwater
monitoring. For costing purposes. it was assumed that the fencing would be installed around the area
of contamination. The estimated time frame for cleanup goals to be achieved and for monitoring to
be performed was 500 years, although the cost estimate includes 30 years of annual operation costs.

Alternative 4: Interception Trench, Air Stripping, and Soil Vapor Extraction

The objective of this alternative is to remove contamination from the soil and groundwater within
Areas A-1 through A-4. Trenches would be dug for collection of groundwater, which would be
pumped to an air stripper for treatment. Air stripping is a process that removes VOCs by transferring
them from contaminated water to air. Vapors from the air stripper would be treated as required by
state and federal regulations before being discharged to the atmosphere. SVE is an in-place process
for removal of VOCs from unsaturated soils. The system consists of a series of vapor extraction
wells, commonly called vapor extraction points, and air blowers to draw air through the soil and in
the VEPs. SVE includes piping to coilect the extracted air and systems to remove contaminants from
the extracted air as required by state and federal regulations before being discharged. Long-term
monitoring of groundwater to evaluate system performance is also a component of this alternative.

The estimated total present worth for this aiternative is $7,500,000, which includes $2,042,000 for

capital costs, $142,880 per year for annual O&M, and $20,620 per year for annual groundwater
monitoring. For costing purposes, it was assumed that the fencing would be installed around the area
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of contamination. The estimated time frame for cleanup goals to be achieved through active treatment
is five years, and 135 years is estimated for the remainder of the plume to achieve cleanup goals.
The cost estimate includes 30 years of annual operation COSsts.

Alternative 5: Air Sparging and Soil Vapor Extraction of the "Hot Spot" and Monitored
Natural Attenuation

The objective of this alternative is to remove contamination from the "hot spot" and to rely on natural
attenuation to restore the remainder of the contaminated groundwater plume. AS is the injection of
ﬁressurized air into the shallow aquifer, which results in volatilization of VOCs and enhanced
biodegradation of contaminants susceptible to aerobic microbial degradation. SVE is used commonly
in combination with AS. See Alternative 4 for a description of SVE. See Alternative 2 (Section 7.1)
for a description of groundwater monitoring and institutional controls for Poleline Road.

The estimated total present worth for this alternative is $5,500,000. which includes $1,600.000 for
capital costs, $72,736 per year for annual O&M, and $29,070 per year for annual groundwater
monitoring. For costing purposes, it was assumed that the fencing would be installed around the area
of contamination. The estimated time frame for cleanup goals to be achieved and for monitoring to
be performed was 150 years, although the cost estimate includes 30 years of annual operation costs.

Alternative 6: High-Vacuum Extraction of the "Hot Spot" and Institutional Controls with Long-
Term Groundwater Meonitoring

The objective of this alternative is to remove the contamination from the "hot spot” and to monitor
the remainder of the contaminated plume in the groundwater to assess the progress of natural
attenuation and/or plume migration. This action ensures that removing the source inhibits further
migration of the contaminants into the groundwater. The monitoring will be conducted to determine
whether the plume is expanding beyond the boundaries of Poleline Road. This alternative also
includes enforcement of land use restrictions designed to prohibit extraction and use of the
groundwater, periodic groundwater monitoring to track the progress of contaminant breakdown and
movement, and an early indication of unforeseen environmental or human health risk. The high-
vacuum extraction (HVE) process uses a strong vacuum from the "hot spot” to extract contaminated
soil vapors and some contaminated groundwater. As this air and water moisture is drawn to the
surface, some of the contaminants in the water will transfer to the air. An air stripping system will
be used to treat the extracted groundwater to meet state and federal MCLs before the groundwater is
reinjected into the deep aquifer. Soil vapors extracted from the "hot spot” so0il will be treated as
necessary to meet state and federal air quality standards before being released to the atmosphere.

The estimated total present worth for this alternative is $4,000.000, which includes $801,841 for
capital costs, $64,878 per year for annual O&M, and $29,070 per year for annual groundwater
monitoring. For costing purposes, it was assumed that the fencing would be installed around the area
of contamination. The estimated time frame for cleanup goals to be achieved in the "hot spot” is
seven to 12 years. The estimate for the remainder of the plume to remediate and for monitoring to be
performed was 150 years, although the cost estimate includes 30 years of annual operation costs.
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Table 5-1
REMEDIAL CLEANUP GOALS FOR GROUNDWATER
POLELINE ROAD DISPOSAL AREA
FORT RICHARDSON, ALASKA
Maximum Detected Remedial Action Objective
Contaminant of Concern | Concentration (mg/L) (mg/L) Source of RAO2
Benzene 2.9 0.005 | MCL
Carbon Tetrachloride 2.6 0.005 | MCL
cis-1,2-Dichloroethene 37 0.07 | MCL
trans-1,2-Dichloroethene 12 0.1 | MCL
Tetrachloroethene (PCE) 11 0.005 | MCL
Trichloroethene (TCE) 220 0.005 | MCL
1,1,2,2-Tetrachloroethane 1,900 0.052 | RBC

State and federal maximum contaminant leveis for drinking water.

Key:

MCL = Maximum contaminant level,
mg/L = Milligrams per liter.

RAO = Remedial action objective.
RBC =
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Table 5-2
REMEDIAL ACTION OBJECTIVES FOR SOIL
FORT RICHARDSON, ALASKA
Maximum Detected Remedial Action Source of
Contaminant of Concern Concentration (mg/kg) Objective (mg/kg) RAO
Tetrachloroethene 159 4.0 RBC
1,1,2,2-Tetrachloroethane 2,030 0.1 RBC

Note: TCE did not exceed RBCs for soil.

Key:

mg/kg = Milligrams per kilogram.

RAO = Remedial action oblective.
RBC =

risk of 1 x 107,
TCE = Trchloroethene.
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6.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

The selection of alternatives was based on an evaluation using the nine Supertund criteria specified in
Table 6-1. The first two criteria are known as threshold criteria that must be met by all selected
remedial actions. The following five criteria are known as balancing criteria. and the final two
criteria as modifying criteria.

6.1 THRESHOLD CRITERIA
Overall Protection of Human Health and the Environment

Alternatives 4 and 6 would provide the greatest protection to human heaith and the environment by
actively treating VOC-contaminated soil and groundwater. Treatability Studies indicated that
Alternative 5 would not reduce on-site contamination effectively, thereby not providing protection of
human health and the environment. Alternative 3 would protect human heaith and the environment
by reducing the possibility of human contact with contaminants and minimizing future infiltration of
contamninants from soil to groundwater. Alternative 2 would rely on natural processes to slowly
decrease contaminant concentrations in the soil and groundwater. Alternative 2 does not protect
human health and the environment based on Treatability Study results that indicated no evidence of
biodegradation. Alternative 2 would provide some protection of human health and the environment
through institutional controls, which would reduce contact with contamination. Alternative 1 (no
action) would be the least-protective alternative.

Compliance with Applicable or Relevant and Appropriate Requirements

Significant ARARs that apply to the OU-B site include the Federal Safe Drinking Water Act, Alaska
Drinking Water Regulations, and the Clean Water Act. Alaska Water Quality Standards (AWQS) are
also applicable requirements (see Section 8.2). However, state and federal MCLs have been used to
set the remediation goals for OU-B. The AWQS eventually would be achieved through monitored
natural attenuation under all of the alternatives. except no action. Alternatives 4, 5, and 6 are
expected to meet all state and federal ARARs. These alternatives include active soil and groundwater
treatment and would be expected to achieve state and federal standards more rapidly than Alternatives
1, 2, and 3. Alternatives 1, 2, and 3 would rely on natural processes that slowly decrease soil and
groundwater to attain cleanup standards. However, under Alternative 1, no monitoring would be
conducted to determine compliance with the ARARs.

6.2 BALANCING CRITERIA

Long-Term Effectiveness and Permanence

Alternatives 4 and 6 would involve permanent and active reduction of soil and groundwater
contamination and would achieve long-term effectiveness. Alternative 4 would not be effective at
reducing contamination, based on Treatability Study results. None of the contaminants would be

addressed by Alternatives 1, 2, or 3, except through natural processes. Therefore, Alternatives 1, 2,
and 3 would provide the least-effective long-term permanence.
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Reduction of Toxicity, Mobility, and Volume Through Treatment

Alternatives 4 and 6 would involve treatment technologies that effectively reduce the toxicity and
mobility of VOC-contaminated soil and groundwater. Alternative 5 would not reduce contamination,
as shown by Treatability Studies. The other alternatives do not include treatment technologies to
reduce site risks. Alternative 3 would reduce contaminant mobility by restricting future infiltration of
rainfall and snowmelt through contaminated soils to groundwater. Alternatives 1 and 2 would slowly
decrease the toxicity and volume of contaminated media through natural attenuation. Because
Alternative 2 includes monitoring, the rate and degree of contaminant reduction would be known.

Alternatives 3, 4, 5, and 6 would pose some short-term potential risks to on-site workers and
visitors/members of the community during the time required for construction and installation of
containment and treatment systems. These potential risks could be minimized by engineering and
institutional controls. These alternatives are expected to achieve state and federal standards more
rapidly than Alternatives 1 and 2.

Risks associated with groundwater contamination are equal for Alternatives 4 and 6. Because these
alternatives actively treat groundwater contamination, contaminant levels would be expected to
decrease during the same period of time of active remediation. While Alternative 4 treats
groundwater more aggressively by addressing the entire plume area, the uncertainty associated with
this technology’s long-term effectiveness suggests that this alternative would not clean the site faster
than Alternative 6. Alternatives 1, 2, and 3 do not actively treat soil or groundwater contamination;
therefore, risks would not change over time, except through natural processes. Under Alternative 1,
no monitoring would be conducted to determine the remediation time frame. However, the time
frame for remediation is expected to be similar to Alternative 2.

Implementability

All alternatives would use readily availabie 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 Alternatives 4, 5, and 6.

Cost
The estimated costs for each alternative evaluated for OU-B are in Table 6-2 and are based on the
information available at the time the alternatives were developed. Actual costs are likely to be within

+50% to -30% of the values on the table. Appendix C includes detailed cost estimates for each of
the OU-B remedial alternatives.
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6.3 MODIFYING CRITERIA

State Acceptance

OUA 0028457

August 8. 1997

The State of Alaska has been involved with the development of remedial alternatives for OU-B and
concurs with the Army and EPA in the selection of Alternative 6. This acceptance is contingent on

the following items:

The Remedial Design and Remedial Action will include refining the
contaminant fate and transport modeling based on new field data,
which will be reviewed and approved by ADEC, EPA, and the
Army. This refinement of the modeling is to verify whether the
proposed soil RAOs are protective of groundwater, and to better
evaluate the anticipated attenuation of groundwater contaminants and
the time needed to achieve MCLs;

If the modeling results indicate that soil meeting the RAOs would
continue to act as a secondary source for groundwater
contamination, the RAOs will be re-evaluated and modified to be
protective;

If the groundwater monitoring results indicate that contamination is
migrating farther from the source area and that the Eagle River
could be affected, alternative or additional remedial actions will be
evaluated and, if determined appropriate, implemented; and

Based on current land ownership, ADEC will accept natural
attenuation as a treatment of groundwater for 150 years. However,
if the land use changes and becomes available for development, then
the department will re-evaluate whether the time frame is reasonable
for the proposed use.

Community Acceptance

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.

Summary

After evaluation of the potential risks and the appropriate cleanup standards, the preferred alternative
for OU-B is Alternative 6: HVE of the "hot spot," sitewide institutional controls, natural attenuation,
and long-term monitoring of groundwater.

Alternative 6, the preferred alternative, is expected to achieve overall protection of human health and
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the environment and to meet ARARs. Additionally, this alternative is a cost-effective and permanent
solution to contamination at OU-B.
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Table 6-1

CRITERIA FOR EVALUATION OF ALTERNATIVES
FORT RICHARDSON, ALASKA

Threshold Criteria: Must be met by all alternatives.

1. Overall protection of human health and the
environment. How well does the alternative protect
human heaith and the environment, both during and
after construction?

2. Compliance with requirements. Does the
alternative meet all applicable or relevant and
appropriate state and federal laws?

Balancing Criteria: Used to compare alternatives.

3. Long-term effectiveness and permanence. How
well does the alternative protect human health and
the environment after completion of cleanup? What,
if any, risks will remain at the site?

4. Reduction of toxicity, mobility, and volume
through treatment. Does the alternative effectively
treat the contamination to significantly reduce the
toxicity, mobility, and volume of the hazardous
substances?

5. Short-term effectiveness. Are there potential
adverse effects to either human health or the
environment during construction or implementation
of the alternative?

6. Implementability. Is the alternative both
technically and administratively feasible? Has the
technology been used successfully at similar areas?

7. Cost. What are the relative costs of the
alternative?

Modifying Criteria: Evaluated as a result of public
comments.

8. State acceptance. What are the state’s comments
or concerns about the altermatives considered and
about the preferred alternative? Does the state
support or oppose the preferred alternative?

9. Community acceptance. What are the
community’s comments or concerns about the
alternatives considered and the preferred alternative?
Does the community generally support or oppose the
preferred alternative?
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COST SUMMARY OF REMEDIAL ALTERNATIVES
POLELINE ROAD DISPOSAL AREA
FORT RICHARDSON, ALASKA

Table 6-2

Annual
Annual Monitoring Total Present-
Alternative Capital Cost O&M Cost Cost Worth Cost

1- No Action $0 50 50 s0
2- Monitored Natural 380,000 £29.070 $29,070 $1,300,000

Attenuation
3- Containment $993,325 $9,600 520,620 §2,500,000
4- Trench, Air Strip, SVE $2,042,000 $142.880 220,620 §£7,500,000
5- Air Sparging, SVE, Natural $1,600,000 $72.736 329,070 $5,500,000

Attenuation
6- HVE and Long-Term $801,841 364,878 $29.070 54,000,000

Groundwater Monitoring

Notes: Costs may vary and could range from +50% to -30% of the figures presented.

Key:

0&M
SVE

f

It

il

No discount or escalation factors are included in the costs presented. Costs include an operational time

frame of 30 years.

High-vacuum extraction.
Operation and maintenance.
Soil vapor extraction.
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7.0 SELECTED REMEDY

Alternative 6 is the selected alternative for treating the soil and groundwater at OU-B. A thorough
assessment of alternatives considered groundwater risks. cleanup times, ind costs. Alternatives 1 and
2 were eliminated because they did not satisfy the threshold criteria. Alternative 3, containment, does
not address the toxicity or volume of the contamination, nor does it actively treat the VOCs;
therefore, it was eliminated. While Alternative 4 would remediate a larger portion of the plume, this
alternative would not remediate the site noticeably faster than the selected alternative. Therefore, the
additional costs are not proportional to the benefits. Preliminary results of on-site testing during fall
1996 indicate that the AS portion of Alternative 5 would not be effective at this site; therefore, this
alternative was eliminated.

Protection of human health and the environment and compliance with ARARs will best be attained
through cleanup of soil and groundwater in the source area. long-term monitoring of the groundwater
plume, and enactment of institutional controls to prevent unrestricted use of the area. The use of
HVE, a variation on SVE, is EPA’s primary presumptive remedy for VOC-contaminated soils. The
multi-step approach adopted in Alternative 6 is part of EPA’s presumptive strategy for addressing
contaminated groundwater. Figure 7-1 illustrates the key decision points and implementation strategy
for the selected remedy.

Initially, the HVE system will be installed within the "hot spot" to decrease contamination and
provide hydraulic containment of this area in order to prevent additional contaminant migration
downgradient. While HVE directly addresses the source area, it indirectly assists in remediation of
the downgradient plume by hydraulic containment of the principal threat. Periodic monitoring of
groundwater within and downgradient of the "hot spot” will be performed in conjunction with this
effort to determine the effectiveness of the preferred alternative in meeting the long-term groundwater
restoration objectives. During this initial step of remedy implementation, Treatability Studies will be
conducted to evaluate innovative technologies that may enhance the selected remedy. These
technologies include, but are not limited to, soil heating and phytoremediation.

If HVE alone fails to remediate the source area within a reasonable time frame and the Treatability
Studies are successful, then one of the successful technologies (i.e., soil heating) for enhanced
extraction will be combined with the selected alternative (see Figure 7-1).

The "hot spot” is defined by the area containing greater than 1 mg/L 1,1,2,2-tetrachloroethane in
groundwater (see Figure 3-6). This area represents the main threat at this site. Specifically, the "hot
spot" is the area that contains the contamination and acts as a reservoir for migration of contamination
to groundwater. Actively remediating this "hot spot" addresses the main threat. Concentrations of
1,1,2,2-tetrachloroethane and TCE that exceed the 1% solubility of these chemicals are found within
the "hot spot.” These high concentrations indicate a need to closely monitor for a denser-than-water
nonaqueous phase liquid (DNAPL) during construction and operation of the "hot spot” trearment
system.

The flat gradient of the groundwater in this area indicates decreased probability of significant
contaminant transport, and the relatively low concentrations of contaminants outside the "hot spot”
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justify classifying the downgradient plume as a relatively low-level threat. Concurrent with
implementation of the selected remedy will be monitoring of the downgradient plume to track and
assess the natural attenuation of groundwater contaminants.

7.1 MAJOR COMPONENTS OF THE SELECTED REMEDY
The major components of the selected remedy inciude the following:

. Treat the "hot spot” through HVE of soil vapor and groundwater in
the perched and shallow zones to prevent the main threat from
continuing as a source of contamination to groundwater. Soil vapors
extracted from the "hot spot” soil will be treated as necessary to
meet state and federal air quality standards before release to the
atmosphere. Extraction wells will be placed in areas of highest
contamination and operated until state and federal MCLs and risk-
based criteria are achieved in the "hot spot”;

. Treat extracted groundwater through air stripping to achieve state
and federal MCLs before discharge;

. Allow natural attenuation of groundwater contamination in areas
outside the "hot spot";

. Evaluate and modify the treatment system as necessary to optimize
effectiveness in achieving RAOs;

. Monitor groundwater measurements to determine the attainment of
RAOs and to detect and thoroughly characterize possible DNAPL.
Duration of the HVE system is expected to be from seven years to
12 years for soil and shallow groundwater in the "hot spot” and 150
years for natural attenuation of remaining groundwater to meet State
and federal MCLs and risk-based criteria;

o Evaluate the effectiveness of the HVE system to meet long-term
restoration goals during initial implementation;

. Conduct Treatability Studies to evaluate innovative technologies with
potential to enhance the remedial action, and implement successful
innovative technologies if the initial remedy proves ineffective; and

. Maintain institutional controls, including restrictions governing site
access, construction, and well development, as long as hazardous
substances remain at levels that preclude unrestricted use on site.
Implement restrictions on groundwater until contaminant levels are
below state and federal MCLs and risk-based criteria.
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The Army shall establish and maintain institutional controls, including restrictions governing site
access, construction, road and utility maintenance, and well development (except as such wells may
be required by this remedial action), as long as hazardous substances remain on site at levels that
preclude unrestricted use. The Army shall implement restrictions on groundwater use until
contaminant levels are below federal and state MCLs throughout the site. The Army shall ensure
compliance with the institutional controls in place at the facility, because noncompliance violates a
requirement of this ROD, and therefore violates a requirement of the FFA between the Army, EPA,
and ADEC. The institutional controls strategy includes the following:

. To ensure long-term effectiveness of this remedy, permanent
implementation processes and policies for implementing institutional
controls at the site shall be developed for the period of time that the
Army is in control of the real property upon which these
institutional controls will be effective and during the time. if any,
that the real property may be transferred to another federal agency’s
responsibility and control. Such processes and policies will be
developed through joint EPA, ADEC, and Army negotiations. It is
intended that once these implementation processes and policies are in
place, this ROD will be revised to incorporate such implementation
processes and policies;

. The Army shall conduct an annual review of the institutional
controls being implemented by the Army for this site and shall
assess, among other things, the effectiveness of the institutional
controls based on a visual "walk-through" of the areas of the site
where the institutional controls are in effect and a review of the
documents that implement the institutional controls; and

o The Army shall notify EPA and ADEC in the event that Fort
Richardson property is identified as excess to the Army’s needs
while hazardous substances remain at or above levels that preciude
unrestricted use, and before actual transfer of land management
responsibilities to another federal agency or department.

7.2 AGENCY REVIEW OF THE SELECTED REMEDY

Tables 5-1 and 5-2 present the RAOs for groundwater and soil, respectively. The goal of this
remedial action is to restore groundwater to its beneficial use. While the long-term goal of the
remedial action is to return all the groundwater within and outside of the source area ("hot spot”) to
state and federal MCLs and risk-based criteria, active remediation will be considered complete when
concentrations within the "hot spot" are below remediation goals for three continuous quarters after
remedy shutdown and the plume is not expanding. 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 will achieve this goal. Groundwater menitoring data will be reviewed regularly to assess the
progress made by the selected remedy toward the cleanup levels, and will continue in the
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downgradient portion of the plume until state and federal MCLs are achieved over three consecutive
quarters and until subsequent soil borings show that RAOs are met after remedy shutdown and the
plume is not expanding.

Because the remedy will resuit in hazardous substances remaining above regulatory levels on site, a
review will be conducted within five years after commencement of the remedial action to ensure that
the remedy continues to provide adequate protection of human health and the environment, and will
continue for five-year increments until the remedy is complete. After five years of implementation, if
monitoring and performance data indicate that the selected remedy and any enhancements to the
remedy are not effectively reducing and controlling contamination at the site, then remedial objectives
may be re-evaluated. As part of this evaluation, a Technical Impracticability (TT) Waiver may be
sought by the Army. The TI Waiver would be granted by EPA if data demonstrate that available
remedial technologies cannot attain the RAOs established in this ROD, based on the complexities of
the contaminants and hydrogeology at Poleline Road.
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Record of Decision

. Treatability Study
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Figure 7-1
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REMEDY IMPLEMENTATION STRATEGY
POLELINE ROAD DISPOSAL AREA
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8.0 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 the Superfund Amendments and Reauthorization Act of 1986,
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 practica-
ble. 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 alternative for OU-B will provide long-term protection of human health and the
environment and satisfy the requirements of Section 121 of CERCLA.

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 HVE 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, and to ensure the effectiveness of the remedy.

Institutional controls will be in place to eliminate the threat of exposure to contaminated soils and
groundwater until cleanup levels are achieved.

No unacceptable short-term risks will be caused by implementation of the remedy.

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

The selected remedy for OU-B will comply with all ARARs of federai and state environmental and
public health laws. These requirements include compliance with ail the location-, chemical-, and
action-specific ARARSs listed below. No waiver of any ARAR is being sought or invoked for any
component of the selected remedy.

8.2.1 Applicable or Relevant and Appropriate Requirements

An ARAR may be either applicable or relevant and appropriate. Applicable requirements are those
substantive environmental protection standards, criteria, or limitations, prormuigated under federal or
state law, that specifically addresses a hazardous substance, remedial action, 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, address situations sufficiently similar to
those encountered at the CERCLA site so that the requirements’ use is well-suited to the particular
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site. The three types of ARARs are described below:

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

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

. 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 on an as-appropriate basis 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:

. Health effects information with 2 high degree of credibility;

. 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 Requirements

. Federal Safe Drinking Water Act (40 Code of Federal Regulations
[CFR] 141) and Alaska Drinking Water Regulations (18 Alaska
Administrative Code [AAC] 80): The state and federal 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. For the constituents of concern at
OU-B, state and federal MCLs are equal; and

. AWQS (18 AAC 70): Alaska Water Quality Standards for
Protection of Class (1)(A) Water Supply is applicable to the source
area, and Class (1)(B) Water Recreation and Class (1) Aquatic Life
and Wildlife (18 AAC 70) are applicable to surface water. Many of
the constituents of groundwater regulated by AWQS are identical to
state and federal MCLs.

8.2.3 Location-Specific Requirements

. Clean Water Act Section 404: Section 404 of the Clean Water Act,
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which is implemented by EPA and the Army through regulations
found in 40 CFR 230 and 33 CFR 320 to 330, prohibits the
discharge of dredged or fill materials into waters of the United
States without a permit. This statute is relevant and appropriate to
the protection of wetlands adjacent to Poleline Road;

Army Regulation (AR) 200-2 (Environmental Quality),
Environmental Effects of Army Actions: This regulation states
Department of the Army policy, assigns responsibilities, and
establishes procedures for the integration of environmental
considerations into Army planning and decision making in
accordance with 42 United States Code (USC) 4321 et seq.,
National Environmental Policy Act of 1969; the Council on
Environmental Quality regulations of November 29, 1978: and
Executive Order 12114, Environmental Effects Abroad of Major
Federal Actions, January 4, 1979; and

AR 210-20 (Master Planning for Army Installations): This
regulation explains the concept of comprehensive planning and
establishes policies, procedures, and responsibilities for
implementing the Army Installation Master Planning Program. It
also establishes the requirements and procedures for developing,
submitting for approval, updating, and implementing the Installation
Master Plan.

8.2.4 Action-Specific Requirements

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

RCRA (42 USC 6939b[b]) states that contaminated groundwater
cannot be injected unless: 1) being done as part of an action under
Section 104 or 106 of CERCLA; 2) the contaminated groundwater is
treated to "substantially reduce” hazardous constituents before
reinjection; and 3) such response action will protect human health
and the environment. The selected remedy employs extraction,
treatment, and reinjection that substantially improve the condition of
the aquifer and meet the substantive intent of this section of RCRA;

The Safe Drinking Water Act, Underground Injection Control
Program, (40 CFR 144) prohibits the movement of contminated
fluid into underground sources of drinking water. However, the act
makes a provision for reinjection of treated groundwater into the
same aquifer from which it was drawn pursuant to an action under
CERCLA (40 CFR 144.13[c]);
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. RCRA (40 CFR 261, 262, 263, 264, and 268): Applicable for
identifying, storing, treating, and disposing of hazardous waste;

. Alaska Wastewater Disposal Regulations (18 AAC 72). Section
72.600 addresses the requirements for engineering plans for
treatment of wastewater (extracted groundwater), and Section 72.900
addresses permit requirements for operation of wastewater treatment

systems; and

. 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 stripping and SVE.

8.2.5 Information To-Be-Considered
The following information TBC will be used as a guideline when implementing the selected remedy:

. State of Alaska Petroleum Cleanup Draft Guidance will be used as a
TBC for cleanup of petroleum contamination in soils.

8.3 COST EFFECTIVENESS

The selected remedy provides an overall effectiveness proportionate to its cost, such that it represents
a reasonable value for the money spent.

84 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT
TECHNOLOGIES OR RESOURCE RECOVERY TECHNOLOGIES TO THE
MAXIMUM EXTENT PRACTICABLE

The Army, State of Alaska, and EPA have determined that the selected remedy represents the
maximum extent to which permanent solutions and treatment technologies can be used in a cost-
effective manner at QU-B. Of those alternatives that protect human health and the environment and
comply with ARARs, the Army, State of Alaska, and EPA have determined that the selected remedy
provides 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.

The selected remedy would use readily available technologies and would be feasible to construct. The
installation of HVE systems will be focused on the areas of highest soil contamination.

HVE in conjunction with air stripping provides a permanent solution by eliminating the source of
contaminants and treating the off-site migration pathway.
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8.5 PREFERENCE FOR TREATMENT AS A MAIN ELEMENT
The selected remedy for QU-B satisfies the statutory preference for treatment of soil and groundwater

by utilizing treatment as a main method to permanently reduce the toxicity, mobility, and volume of
contaminated soil and groundwater.
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9.0 DOCUMENTATION OF SIGNIFICANT CHANGES

The selected remedy for QU-B is the same as the preferred alternative. No changes in the
components of the preferred alternative have been made.
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APPENDIX A

ADMINISTRATIVE RECORD INDEX

85



QOUA 0028473

UDAIN) DUON

UAAIE) DUAN DO IMPUEXDLY gl 1)

UDALT) DUON

UDAILY DUON

UAAIN) DUON

UDAILY QUG

juaididey

SITTNERTIIY EITANY
SIS LIS HOSPE ] 13, TRy Joansony|
prOY 1[9A35003 Y] JE SIISEAM DIX0) PUB SNOUEZLY A e 105 pARALURBUOS- D] JO 1 300t ¥-(i0)
eysely aavsn Furjdwos a)1ym 19npuod ayes 10) asuepind jersuany  uoneSusaauf aynao) ued Juydwes geSIF €TV S6000 0SO00
PP (R YSI “HIG JRPHSURL ], Oy Jaadsuny uvd duueay ) [ ILUTRVEITS]
ddneopr aps atf top NonEopuE puno Ty MG st preg] passomy] (RFTA YT VO GHID0D 11000

S w100
‘posparygary Mo. 1 snd wng ) emy oy go smes puny QD PURT900-C M TL00-C-NM
pug ‘SIU0ISATIL "SUIINI0N PUB SAnss] 'snjels ‘dnueajo WrIB0L] teneoIsyy vone|nsu]
Aty 10 apowr ‘speuruton Jo 1511 *K1o1s1y *uonduosag Auuy morany wiedoud RIA 067974

s 54
AN IANUSUNT] Proyf aso0y Al o smes png BLHRAA BOSPICUIY MO L00-C- ML

[R2 SIUGIS| (11 *SUAIN0D PUE sansst sniens ‘dnues)o LRI DARESH TG ITHEN
Lty e apoiu ‘s iiuumuos Jo i1y ‘A1ois1y ‘eonduassg Auny ‘moamy uresdord A 06/944

| 40081 ¥-[10
Vo 01000 80000

| Juol ¥ [0
I'1 VL0000 SO000

Siig umg 21 100
‘waspayory 1o 1 sid uing a1y omi oy jo smzas puny "D PURG00-A-M I TLO0-U-NM
pUE ‘S3UOISHIW 'SUIIZUQD pUE $2NSss] 'sniels ‘dauesjo ‘WeIBol g uoleIolSIY U |[RISU]
Ay 10 dpow sjucuteeod Jo 1si| *Aroisty ‘uonduosaq Ansry ‘mataay weaold JURA 68/1E/T1

I Yeod v-N0)
't v 0000 £0000

s 1
KL HOSPRUPER] 100 700-C M.

O] HOHEIOISI Y] W) | BRI
Anuy 10 apou ST Jo 151} *AtoIsty ‘uondussag Awiry ‘oo wesdold JYNA 681621 ULV 0000 10000
1oy pensqy ML vy ONIED N0 SqunN Beg

L661 ‘1epd[] Xapu] paoddy ANBISHIWPY  BYSB[Y ‘U0SpIByory] 310,

e

86



OUA 0028474

ENSELY (JHVSI

UDAITY DUON

Auy

VL Ivsi
LA PR

WY CETVERN
SHNN|IAL (AN

EYSERY LTIV ST
Sy g Appil

juadioy

‘986 "ON Suipjing ISU|Y HOSPIRYILY MOy ‘986 "ON | oo ¥-00

UOS{IAL 7 UouuElS J0 1569 1uaurssasse K)fenb 1os Jo s1|nsal Sjuasalyd Buipying “wawssassy Anend 10§ 06/SH01 FT1 VY 66800 88E00
8861°F AviA yFno 9g judy Y HOd
wien) uayepapun uonednssaut Juyjdues ong omwsuel], PUUY I[PAISOOY DL panpuo’y I 4008 ¥-N0
Ay proy| 11949500 Y1 Jo uondpasap © sopnyou] uonEdnsaAuL pELT A Jo wodad  §R/SIH YTV L8EOD 98E00
Pyt
AT DO U UOS P ILY O] I AUIE A LA HUIRIMRELA RRIR RTINS
H0) e sug] S, At e (108 ) o] pasea[al Ity Jo uoNuEn AT LR-CELO09ELE 1 40011 ¥-N{)
VHEV  UOIRUIIZINGD Jo U1K PUE JOUDISIXD 21 JO UOLEn[EAz]  "ON APIS 2ISEAL SBOPIZRL] | asuld - 98/9T/6 T V. SREOD 1R£00
A]Da18y 1] PUIT HOSEHREOTY
sapliues Ius i nsyns o uasajos : J uanogds o pnsgiy (IRRTI AU T
awi ¢ 10y sarnpasord gy sapIEY (R FL MR CURE] SI0M S Sueg a0y /SR CTL Vo DERRD 69700
saatn sitd furuiel ], ok 243 105 ueld DOVO A[aa1e) "1y o wospICIOIY 14094 Y-
B e pue: upgdures o) SapIOUL 1641 HEJ CURLG JIOM S Bt a0 ZeSUR - €T Y 89TO0 09100
“BEp [Eanwayd o
apqisuajap wiego of 120afad a1 Sunnp pauniojiad myse[y ‘adeioipuy
aq o1 sonianoe siskjeue ajdwes pue uowanseow  UOSPIEYDLY Loy ‘ueld DO /Y NS 1 %001 YN0
iwa pla1 “Guyduims 10] sanpasold Fuuonuow soquasag INNUSURI], prOY AAS00Y TRULT 06/1T/8 €T ¥V 65100 96000
0 oy N 1IeSqY L Avd  ONIED (10 SIvquny I8

37



OUA 0028475

ey Aansey e pue
o spae v ey e Keapuepond sy dnguneng,  WOSPEELYE TSI SURHELL NS 0

EEHIYRTALZNE HE M| 2aL] 0 SUO R NS2ANE JO S1[ASIE puL 10 .,"_E:._uE )y poday palosg uoneRnsaaul S £6/51/6 0 YTV ISLIO SITI0
EYSU|Y O paEyory
HOL Y], ][] Ho) ) Suydumg
sy A9vSsn “yuel hhc_m._cr_m}_ 10d 241 TO6 | 12GLUIDAGYK] WO ::n_ug uiig £ 0ol ¥-(10
HaAIE) QUGN SCWIOY Y, UAMIAC] wol) palaafjod eiep {alUayd pue YIomppay jo Alewwng  [E2IW3Y] pue jiomplar] Jo Amuwung  €6/9z/c vTl Vo PIIO LLOLO
WS Y tHOspLeyaty
quasead vonpunumes jo sadd)  HOd URL 4L 10d 0L guidueg
puB SUGHRNUINL0D 31} DUIWLIAISP 0] [jom AIp Aloirioge] 2661 PYas0N wol poday v £ 3001 V-0
PYSeY VSO PYSU|Y (IIIVSIT TOd 24 Wol) paisa((os s1am safdwes o3pnys pue ejepy  [EONULSYTY pUv lomplaL] Jo leuiung - €6497/7  FT1 ¥V YLOI0 6£010
SRy A 910 M0,
-£|3210) U0} put pUuE gt s g 1o0,] uospanony)
RBUMUIE AL 110, "UOSPIEYIty 1104 18 s11d Sulun g, a1ty WO S BUeL], 211 JO £ 3008 V-0
TSV ABIVSH VYLV (VS Jo souasasd o Sunusuod uonednsaaug o jo sinsay uonvuinuo y mp o) podayp ssaddord ze/Zl/ic YTV 8010 8YROO
- sy
LU ITTHTRTEIE NITA R TN RITIUHU R
auts U won) oyl paansony unon)
[0S PHEIUE UGS Jo (Rsodsip PUR [RAORIDE 3U) Wl BONIIOISY vote|rsu] Ay
wyse|y (JHYSN 12300 prooas sedun suesudis ou 16Y) paULINap “aeding jueagiudig oN jo Juipuly (AR
U3ALG SUON  JHUBYIION Ylauuay YN Yis aouepiodor u pawsajiad yg oyf puE JUAUSSISSY [EILAWUORALY  [6/S1/S  ¥T) ¥V LPROD 11100
‘uonedisasul
si1 ue paseg padojaaap oM LONRUILIBIUCD
13 10 norpawal 10 suaeaads pee sunyd
u suon s WA P weednsaag prog .
N VS| DU O SISISUO Y TUE DS IDRRISUE L] Py 1|aaasany| o] nedayg 1pafol] fuonelnsaaug R U TRELTS
LA\ (1At YAl o) dn sogpo] nonesinsastin D [ S3Rsar g1 SIasa L AG HESUR ] ROy goadsom o/l 1 Vo DHA0D nobon

jundiday Joyny 1HS Y

L, M oN ?; :_C s1agLEN Adeg

L661 ‘@epd) Xapu] pioday ANBISIUIWPY  BYSB]Y ‘UOSPIR(DIY 110

88



68

Page Numbers OU CatNo  Date

Fort Richardson, Alaska Administrative Record Index Update, 1997

01752 01754 A 125 17793
OU-A ook 5

01755 01759 A 134  9/12/9
OU-A Book 9

01760 01767 A 1.6 272488
OU A Dok 5

01768 01768 A 16 111990
OLLA Thnth S

Tille Abstract Auther Recipient
Site Investigation Reporl tor Fire ADEC review comments on the dralt site myvestigation  Louis Howard Cristal Fosbrook
Training Pits, Review Comments reporl tor the Fire Training Pits at Fon Richardson and  ADEC DPW

Fori Greely.
Summary of Soii Chemical Data, Summdry of fieldwork and sampling resuits [or the POL. Delwyn Thomas None Given
POL. Lab, Fort Richardson, Alaska underground storage tank al POL Laboratory Building  USAED Aliska

No. 986.
Installation Restarition Progrim Includes remedial afternatives tur ibe Roosevelt Road  Alexander lobinston EPPA

Work Planned Tor the Roosevelt Transmitler Site. USALLY Alasha
Road Polychlorimued Biphenyl
{PCB)Y Stie on Fort Richardson

Comments, Roosevell Road EPA comments on the work plan. Douglas Jolmson Kenneth Northined
Transmitter Site QC Phan, Sanypling ra USAED Alika

and Analysis Plan, and Subsurfice

xploration Plan

01769 01825 A 213  2/491
OU-A Book §

O1826 01898 A 213 WIS
OU-A Book §

Draft Work Plan, parl [, Sampling, Sampling, analysis, and QA/QC plans lor delermining " USAED Alaska None Given
Analysis, & QA/QC Plan for soil contamination by POL products in the vicinily of

Petroleun: Laboratory, Building 986,  the UST at the POL Laboratory.

Fort Richardson, Alasha

Final Appaoach Document, Remedial - Preseis the ovesill approach o weportig REand RA- FE& | USALDY Alisha
Investigation/Feasibility Study, OU- resulls, and establishes a preliminuy amework for
A, Fort Richardson, Alaska post-R1 activities, including the IS and Record of

Decision.

9Lt8¢00 VNO



OUA 0028477

Mdd

1aupIR) Uty

BASETY (JHVSI
SUIRT| T AL PrAR(]

Ay S4/1d V30 10) Juaiunaed | 9 Yoogl ¥-N0

PACKOY SN0 y-NO 2y! Jo] 1waunaop yoeosdde ayi wo swowwed  Yaeoaddy 661 124010 'SWAWWIO) SE/EINT SIT V. E9EZ0 E9ET0

PEOY 11042500y [ 1UNG puno3iapun ay) woy)
HH( jlos pajeunuriuod jo Jug(pppue| als-J5o Jo sanewa))e 9IS LausueL ], 9 {00§] Y110

1y uimpy [eIpatua1 papuswwesar 3yl jo (eacidde sjuatnzoq  PROY I[FAas00Y Jo suondo uipsiuay| _m_::v Sl v Ncmmc _cmm:

HORET DY
€40d ‘11 asey ] g S:.:?:E_ proy
PIYUDILI ] DS IANHUSUEL] 1Padsooy ‘Hoday H0) [eonuay) Y 0ofl V-0
EYSEIY (VST Ssonanssy o iaag O3] HAAISO0Y o1 I UONPATIXD 108 [ £leieng SINALRDG NUANOUOSBAU MUIPIR] Z6/O0EKT 1TV DYEE0 REITO
EYSEIV (VST KA K100 TOgv ] 10d AU) B QI 139}[03 WSV "UOSPICDR MO QR 710 9 y00g] ¥-No
_;_,_._< s ~<n: SN UAM|AC]  sopduwies oy 1o) sas£|eue [BINUDYD JO S1 NS $aPN]dU] e emusy) (10§ Jo Aewing  1&/zi6 YTV LBITO 9SEZD
O J0 g e A0y 10, _::_uz JRUL S
(MO THOSPICI] o NELATEA, Do) e SIL) Buneeg, G NRUTINAS I N YNV (10
FERLCL$ TR JMM AL 0 v aa _;__:r pue uoldnsoat sed |1og ::.1:5 u _.:;Sz uotesur eS8l PI'T Vo S8l STOTH
__3_:__.,&_ s1 flupduns
M 10 T Hoday] [PULT Mg aannusarp,

H:ld .:._<;

uadiday

Gprsa RO LN ang C | adeg TR
LD :2._:::_ :C:_. ::...Jw_ _._::1_—_ “f___ :Q‘W :N ?_. — N A VN:N: m.?x —:

toyny nensqy AL Ard  ONIED NO Ssqunp d3eg

OMM ﬁ_:: f ? 1 :::3 -:: .}j_:a ::_:

L661 “depd] Xapuj p1029y 3ANBAISIUNUPY  BYSBIY ‘UOSPIBYDNY 110y]

90



OUA 0028478

BYSEVARIVSND

uYSEIY VSN

“HOSpIEYY

HO: 12 S/ V-0 IO Sad PUB 1Y 241 30) SYVHY
pue 'ued fiages pur yyeay s1j1oads sus ‘uved 1oafoud

UOSPUEYAIY MO Y10 AP
Anrqusea,uonednsaau] fpipaay

B L 531008 V110

yserY (VS

TR v uegd sispeue pue Smpdoes oepd juowsafeiey suawmpocp uep g owndeuny SHS1Z IV GTOED $T9T0
“‘Juiuuryd nogeIpawwds ur pie o S J0NNUSURL], .
PEOY 112435003 3y jo uonediisaaul platy ayi 1o uerd Wise]Y ‘adeloyouy
Ays)es pue yijeay ans pue ‘wetd voneodxa aoepinsqns UOSPIYIIY 104 ‘URld YI0M 8L Yooy v-NO
aw®yg  Cued DOyvO ‘urpd sisAeue pue Buirdwes ay sapnpouy NG IaNlsuel], peoy 1243500y 06/01/4 €1 V. $I9T0 L6ET0
‘961 [Udy pue yaaepy Jo opuirul aepdy L6,
awd oy 105 pauurgd sioafosd pue 9gg] Yyolepy pue Adenigayd uolEBIsaAl] 64008 V-NO
soqugl pal, SPACLOTY WIRL]{EAA Suunp g®g Aq Pa1onpuod saNIA0E sezuewng  |BIPAWSY V-1 31 10) uodas smmS 964/ It ¥V EBTOT TRUL
1S 40d §L-21d ‘mysely
UOSPIRYDLY 1O, DIIS LopjTusunL g,
Ml CYSEY (VS ‘proy 119Asso0y uipiedsl 20u19)uod proy n@assooy LKrd-Mld 'ON 0 Youf] ¥-N0
K|Y21gf SO[IRYD) manaaa 19algns 1661 g K1Enigag ay) Jo sainunu sapnppu]  193forg 1a0udIRjue) MOIAY 1035010 16/piE €T V. 96ETl FLETO

OISO [1ISLIDY

anoog] yoroaddy

At VdH quawnop yoeadde v-no o) pue SR V-0 pre Apng punoadyong 9 3001l Y10
upy uaay DAL MDA APIS puneIyotg UOSPIRYIIY 10, S o SIUaEnse]) UOSPIYA] WL SO SRy S1'T ¥V DLEZO YBEZ0
Mdd vdil juaumaog 9 YooH VN0
laupivdy G149y WU A MO uanaep yaeotdde v-Q 9 Uo SIIAUWOY rorddy y-nO swawwo) G601 ST Vo SYETO PYETO
yuardiay Jloyny pensqy ML A ONIED N0 squny aded

L6G1 “mepdn) xopuf paoddy aapensjupupy

WSLIV ‘BoOSparIy )a0]

91



QUA 0028479

PRIV VST
sl PRy,

PREY VS0
sajeg] pay,

PSEIY (VSN

PV (IHYSN
sa|Ug pa)

Y LIS
sajeg pal,

:5:._3,&_

dwd
spragay el m

.3__.3:,,< Wi ,:___S_m

%4
SPUDIY WAL

‘ueapd a2 sUnD [P K AIPU)
Loeiogie 104 e Suydwes 110s woay synsay

A V-0

[esodsiq/s)nsay 21dYO0IS 05 V-0 So/p/O1 ¥tV 90EE0 €67L0

V-0 10] v Yy pue saaniaalyo
Aenh eep sjopow s {enidazuoa £neunutaig

suoday

mya [ siumuannbay) spudoaddy
pur Ayl o apguagddy
Lwurnaa g pie saanaalgo Lipeng)
(s any emdanue)

LS LRI (8}

V-(10 J0] UotewIofuY punoidyoeq Jo mataay

QUG DNIUSHEL, Proy 1[2A3S00Y 2Y) 11 Bolesulap
uefjRuRIIIoD pue Funydwes yros Jo Arewwng

WddI [ A4 poredaid syusunuos oy asuodsa v

R
SPUBYDY W
10tIny

waly Surueay, g proy 10y 34

w £3oens n::_p_:__;. o 0] sadueyo v.zcao:_ sapnjou|

jensyy

VN0 eld uawodeue iy SA/M Y6/81/8 vi'e v ATTAA A TASY
UDTIEULIG U] PURCITY I JO MITADY 4 jooq v-00
VO _:._ﬁ_ :.d:ldluﬁ_lzm VI v@mm? PIe Vo Ipie) 91Ein
uapeIpaLRy|
£1:3 UG SaHnusIL Y, proy
Woaasouy ‘nodayy HO oy R Y004 Y10
'SIOMIS LIANONAT MUIDIVT TO/LE/E VIV SITED EEORO
appdn L,
Juswnoo(] yovolddy vy 6 %008 V-010
“110 91 1o SUANWOT O 3.&:%3_ 96/%/1 €1V 98Z0T bRT0T
321803
mc__a_:_.m o safuey) pasodmg
teady Guiuma], o] peoy oy (v % Y00d ¥-N10
-DOH. v-no ._“cmﬁm:mu,»:_ feipaliay S6/91/9 ¢t ¥ €080 0EOLO

NI Ae@  ONIED NO S1aquny 2Tug

L661 “a1epd(] Xapu] pa0d3y] anBlsiUUpY

BYSB[Y ‘U0SpIeydIy] 1104

92



OUA 0028480

Mdd
10UPIBE) WADY

2dayv SIUAWWIOTY “UOSPILL LY 8 yoof v-No
premol SInoe] ‘uegd Justadeuew y-nQ oY) U0 SIUBWIWED ma1ady MO ‘Y-N0 ueld uswadeuey SAAY  b6/9%/6  STTE ¥V PIEED EILED

Mdd
JaupInny UIAsy

Ml
JOULREY UTADY

Al
LMY LAY

eysely (QHVST

jumdiay

SWAWWOD) 'SY YUY PU [oPOW NS
wdH SYVHY pue japou ajis —nﬂ:QUUEDU _ﬂH:QUU:CU .:ﬂ_n_ —:D—va_w:mz _ACHZW 8 001 ¥-110

U1 p MO uepd owadeun y-f0 Y1 U SHUALLW0D MIATY Apqisea.uonednsoan] [pIpoway  peAZH6  S1E Vo TIEED GOLED

dutuay g magnep

SIUSUIUO.Y *BYSE[Y UOSPIRLIrY
vdd HO “ueld wowadeuey v-10 ‘Apug 8 3001l VN0
‘untd patuafuew -0 Y O STLALWIOD MIAIY Auprgqiseauonedusaau] [pauay  be/8 ST VO BDEED BOEEO

DY V-1 B0 v 0
Prasaf] S | wepd i SAAY V-0 M U0 stuanuay U WAMUHRERAL G /73] SSIuaunuey b6/ 1'C W LOEYD LD

7t

‘we) 1wawadeiepy v uoday ] awnjop ampdy) Le,
-0 24} Ui 9DURPILIIE UL $66] 1290120 01 6661 ABIN BASE]Y "UOSPIEYIY WO 'Y-10 71-6 SY90H ¥-110
G wou y-NO 18 PIDTPUed [y 2y Jo siynsal ayy suasard  ‘Moday vonednsaau] uipawy Jeutl 96/1/11  YI'E V. TI9IT €F90T

UANIOIAUD UNSU Y UOSPIRLY] M0y aqepil() Lo,
atj pae ey pynd oy 418§y -0 wOuasaad V-0 TumEssassy ysiy] qealdojoor) & YOO8] V-110)
TP uoHRURURIUOD PAIEII-T]IS JOWIUM SOUILIIIAP WY DU L puT yieo] [ uewing auljesey |RuLl 96/51/8  YI'E VO TPI0T L8COC

oy Pensqy AL Med  ONIED 10 SPquny adeg

.ha& ‘9epd[) xapuj _w._cu(oz uw_:“.;m_:_:%dx BYSE[V ‘UOSPIEYITY 1100

93



QOUA 0028481

Meldd

ADUPLREY UIAYY

Melt)
AP Y IADY

Ml

LOUpLy WAy

QY
PICAOE] SO

TSR (I VSN
sajugl paL

Aulel
H..._:.._E_ ) _:.a.._w._

Junday

Vdi

FUIRY[TAL MDA udwdewens (et Jep y-riQ Y1 uo sjuawued malaay  -{3Q 10} uej(| Juawadeuely RuLY YT SHITTT

Vil
dwuay g sogy

DY
PEMOR] SIn0” |

Ada
sy agly

dwd
SPIRYOTY WRTIAL

qna| Sy 'y | Ju0f V110

S1E Vo Opek0 Obeth

SIUDLLWIO ) ] watadeurjy
Apmg Appgusea puoneidnsaaug
[mpaway V-0 veiiel Sy Vv

LR TR
areel) reeen

e AAERI -0 Y1 U0 SIUMULEOD MIIARY

syvyy  SMRIIWBD TGOS PIRDIY MO SHVYAY
ueyd Juamadene y-Q Yl U0 SIUIWI0D MILADY ~y-N0 g wawedeuey S/ P6/O1/T STV

#4008 V110
0EEE0 LTEEO

V-110) ()] usuadeuuy 8 §OUi] V10

SHVHY Jo 1811 5.08QY 01 asuodsoy SISm0y of aswodsay p6/01AT STE V. 9TEED 9ZEEN
‘ueld wawadruew S/1Y V-[10 ‘ue| ] wawadeueiy 8 Yoo v-(10
V=110 341 UO SIUDUW0 Y Jd PUE DTV Ol asuodsal v S:/IY ‘swaunuoy oy asuedsay  be/LA01 STTE WV STELD bTELO

Y
s ./._::,_

SV SIUDLEUIO Y "UBSPIRYILY WO 'SV ]Y #4008 ¥-110)
uepd A - Ak WY SIUAIRIeD mOAYY S-S0 ey S ResL0 | SUE WV ETLHY SItwn
o - peysqy ANL v oNIED 1O Swqunp ade]

L6611 “epd[) Xapu] p1023Y dANBASIUINIPY  BYSB]Y ‘UoSpIeydiy 110

94



OUA 0028482

ISy nepd Lo,
MdU vda “UOSPARYDL MO "Y-{10) TUAUSSISSY 21 3904 V-NO
FHIPIECY UIADS,  SUILAY[IAL MY ‘SJUSMILIOD MIIADY Ys1y suljaseg eI Uo SWARNNOD  96/0E/S S 1 vV EV91Z 9E91Z
nepliy L6,
Mdd WddHJ 21 OO V10
JRUPIRCY LAY 207 gy STUDMLUO]) MITADY siwonnuey Hoday 19 V0 BRI 96/8T/6 SVE WV SE91T 6T91T
T Y mepin L,
A vdil HOSEA] Y] M0, ‘UOIESNSIAU| Z1 30051 ¥-110
Jaupaegy WAy SUIIY[L MLHEN SO MIIARY  (EIPIAY V-[1() JUIg U0 SIRWMoTy  96/bT/y STt VO 8Z9LT 9EYIT
BYSURY CUOSPIRGDTY 120, ‘9661 RN apepil(y L6,
el DUV VIO e odayr uolsd o W RECIEAE
FHIET ) 1AM A ST SIUNUUIND MDIADY IMpauRy g ve SIBILNGY 9e/61 STV STRIET bTuIT
o eNSEY CuospIRgaly -
VRO, ] CSIUIG] PUS ] JUDRISSISEY
Juswinaog] (oeosddy , pue saadg Eu_:u._h_mzuz
V-[10) M) Uo sluauies oy asuedsos vy pandaid SJURMUSSISSY ASIY Ldlan]03Y aepdn L6,
MY HVSD aRdg sem Annumins 2, vy [eafojooq v-no o sep pasn HApmig Auprgrsea, [uotednsaau] ZI 1008 ¥-N0
saRg pa Spleyony welig 2y orsiod pua ufofood oy jo Azwums e siosalyd Ipaay V-0 96/8T/2 SI'E vV £Z91T E19tT
Mdd 280V C661 Arnaga,] Uospaeydiy 8 1008] VN0
1aupiauey uiaay| piemol S0 uepd wawadeuew y-no 341 Jo jeaosdde ay) siuawndog o 'y-10 ueld waweStuty  G6/Z/E STE YV IVEED 1HEED
yuardiaay Joyny peasqy ML AN ONIED NO Sdquny adeg

L661 ‘9epd(]) Xapu] P10d9y dABELSIUIMPY

BYSB|Y ‘UOSpIeYI1Y] 110,0

95



OUA 0028483

EASEIY (EIVSI

SV VS

UaAIL) AUON]

Y TV SN
sajueg] paL,

Ahl(]
J2UpIND UIADY

M)
Py HADY

yuandiay)

[HHATIRE
pofiiap 1t sapiasul e sardojengann
UL SIA LG uonae
£2 510831 1Y JO A1Euns € siasalg

H 51

ILIARCATRTINTY
(IR IIBTERIT

aw

SRy UOS IRy
Fro,| ey dunngg, s prey

IV V=00 Apms Anpaisead ekl 96/1/11 TE Y

sunensued udisap pue 08 19afoxd

ssaueiuopad jo sprepueis ojgesjdde *suanziapisuod

DUROLOXD Sunnae FuposuiFus noye HonewIojuL

sunpoo Uwdas ayy s syl Joj suoreal|ads

pue sued 1afoid ay) Sunedaad up pasn suoistosp

oyl 107 stsuq 2yt swiog eyl 3o udisap oy jo Lewng

DYSEIY UOS]UELR1Y 0. ‘D118
1Sl | proy] 1aadsooy 1oafol]

uonEIpaway 10) stshjrey uBisacl 16/S1/9 Ty V

uauidnd o poyate oy pu apged oy i
Jooeaginen s o digsuonea s ‘pasmbay suoneassad
WYNs 3 J0 UOLSSNASIP ‘anpayas vopagdued
e oy wol patinbal sysey Jo uonduosap

PYSCIY BOS[HUYDLY WOy 'ApHIS

nepdiy Lo,
M LUIRWIE
LERYT BL91T

& 300 V-0
pOLen Thitl

nepd)y L6,
T1 3004 VN0

UALL) DUON *soal1aal0 1981500 ‘punoidyorq ans swesalg  ANIGISER] Y-NO DPOM JO TUAWIARIS Y6/t | oy V¥V LIDIT 1991Z
JUDLLSSIESY
"yl [EAFe1on /vy YIeR]] UBLINE) pur |3 911 JO ASTY [BUL[)JBIC] Pue GoQEINsaAu] apepry L6,
SUOISIA [EUL-1EH ) U0 SIUDIE §,07QY PUt *Ydl jupaway] [eul ety Z1 et y-o
1% <funry ayn o sasuodsal $ 3 9 sueuod wownas -0 0] SIUBLIIOD MI1A1 pAlBIOULY o610 e Vo 09912 8K9le
apepdyy Lo,
Ky 9061 (Mdy 'V 21 Yoo v-N0
My SiuawWod M3y -0 VY PUP VUITH dutEsey Yeiq g6/t STI'E VO LPBIT SYOIT
ByselY
‘uospiegary 1ot ‘9661 [Udy 'V-N0 aepdn 26,
JHCY SJuaIssass Yy ys1y) [eodojeoag) pun 21 408 V-
[P0 | S| UL MAADY (IEAR] RN eI U0 SIANWOY - 96/ S 18V PRIT PIE
M:_z:wu o .umf:mﬁ_ﬁ S wmm~1 w.:: AFZ 1y (0 Saquamy ade]

£661 “91epd(] Xapuy 1023} JAYEISIUIMPY  BYSE[V ‘UOSPIEYILY 1104

96



OUA 0028484

Al
MY UIADY

Avd (]
INIPIED) WIADY]

Y CRIVSH
sapg| pay,

PSR LIVSI
s pajg,

Aqnd

YUY CEIVSIL
a0y s,

manday

HHIUDYI AL ML Y

ST MIADY

[MEMOF] SINOT STUMLOD MIIADY

a0 e sask e sy
& jod gsaneenp-d-osua
Lot aat) Jo dund 1
U WRUSIRORE ST Y-10 YT O pirane uy BULIOHUO[Y 121 pineIn Sundwesayg

spodat vy PUR 3] 21 UD PISEG Y-[]0 0] S0A [N
auan pue ssuonde ssopaid pue san
ssuona asuodsar jrouad sprod vonripawal
noaied “spanaafgo uotae EIpatn Suasal ]

Spreoary] une

UOS[UBLOLY 10| 1 §-110 o) saanruiai|e dnuea)d pue
Ay y-no 1ot saidmens dnueaps sjpasaad uryd pasodoad aug,

WNUIUN A [euyaa [, Apnig
Anpgisen, | y-[10) v spuatnue;)

UYSEY CROSURYDIY B VA0 2
ysu L APrIS A1IGISeaL ] WNpULICWIA
{UATUYID ], OF SIUdTN))

PYSUY OS]
1], ML prey
JSULEOICL B0 S]OM

JHy] e sue

s, Apmg Anjigiseay
V(10 TUNPUILIGLIURAL et aa ],

uyse|Y
UOSPIRYAY B -N0 PUt ¥-NO
UoY (RIpaway 10} uel ] pasodoag

V=10 10 saaneuzape dnueapy jo uoneasaad jrip y

I

96/0t/L

96T

96/R1/L

Lo/1/1

appd(l L6,
£1 400g] v-N0O
CORIT £O%IT

aepilpy L,
€1 400H V=10
CORIT TORIC

egulpy 6,
Ll Y N0
16812 9H8IC

mepdiy L6,
£1 1008 V=10
SBRIT 1LRIT

aupidiy Lo,
£1 %0ogl ¥-NO
ESRIT BERIT

1-N0 Pt ¥-N0
10 uey g pasodolg 1roN un[d 0

ML

L661 ‘d1epd] Xopu] paoddy] dAnRSIUIIPY

06/£2/01

Hu(]

apepiiy 6,
£1 3008 ¥-N0O
NLRIT PSYIE

ON 1Y (1) Staquungy adeg

CYStlY ‘UOSpaRya1y] 110

97



OUA 0028485

Wil
J2UPIRTY NIADY

Ml
TIPANCY LAY

A ]
PEY EHADY|

Y LLIVEN
saeg pa,

MlCl
12Up Ty WAy

Auld
1aUpILL) uLaay

waidpay

Ay
YL ooy

H-no pury
-0 10§ W] pasodild Uo SJUNIWILD Y6/

ST MIIADY

vdd
Fuuay|E Ay Ao e

H-nopuey
SO Ma1A3Y  -(10 30} url pasodold uo swae))  96/9z |

Gn1 Y RQUIBACKN
SISO PUE Y110 a0) e pasodolg
10 7 ON 1L Funy o ay oF SIUUUOy 6oL/ |

DY

sy | sy | SSIDLIIND MADY

DSUIY UOSPIRLDIY 1]
V-0 sHoday Apmg igised,|
RUL] AU OF SIUUOD PARIOULY  96/5Z/] |

R podax S uip oY) U0 vy put
SPINOLY WEHIA DRV AUy Yl wol) sjuswuios ¢ sasuodsal s p g

voly Juiune ] g prey 1Ny v-no
SApmG ANGIsea ] I ol SIUMBWOD 960876

Vel
TUIDY (1 Ay MOLNRTN

SRIUDLLILLIOD matAdy

valy duuiel ] 010y proy] 3Ny V-0

ALY :
ApNIS AN[IGISTAL] UL O SO 96/91/6

PIEAMOH S| "SIUALIOT MDIADY

anpal(y La,
t 1 OOV I
£e61T £T6lT

vy

areppy Lo,
£1 Y004 VN0

Sy vV TT6lT 06T

apepel() 46,
L1005 V-0

<y Vo 6IGIZ RIGIE

neply L,
£1 008 VA0
L6l 1061T

1 A

Huplyy L6,
£ sl V-N0
m___.ﬂ Vool Befie

aepdiy 26,
£l Y008 v-no

StV LOBIC 968lC

Jloyny

pesqy L Aaed

oN 1BD O s1dquny aded

L66T “epd() xapuy P02y daneysiuupy

BYSe[V ‘UOSPIBYDIY 1104]

98



OUA 0028486

(QUSIMIT pUR pIRISTY) 2118 21
MU pmoadsns siuade Jeanusyd oy Fuipaeda souepind pue aduag 1 yoo4 ¢-No
UDA) QUON JOUNUAI A H3Q0Y NP 01 PAIINRUOD TUINITLIS [E2MWIYD JO UOHEILISILY 1108 VI 10 su1zouo) A1aes  €6/LT/01 11 #  ORCED TLEED

rany rsadsigl
LW Suues saepiem [EONUAYY 1 9ol 4-N0
patng Jo A12A0351p 211 BuIn1aIUCT LONREWICHY DSV ULIUDALL [T £6/0T/0] 't o LLEED L9%t0

Ay ALY peoy sulfaud o e s
Aoyowry onuuny duayponN mayiey

‘suoliedisaaul
Ml 23k msyns 1 un enuaod pue waay esodsig (vauid) vy b 3o0d §-N0O
UIANY QUON NOOKSO [ RIS PrOY SUIRIO I SHOJJ 2ANEB1isoAUl sossnosi(] [esodsic] proy aunapod 8ays 1l 06/5/1 1 11 Ho 99EE0 SOCED
ajepdp) L6,
Mdd vdd e g comcac‘_nﬁ . 1 NOo5 V-0
UMy BIAYY  TUIUIYN[I AR ML SIUAUUIND MIIADY 4-010 pue y-(10 vo siuwaunidod 9ab Tl oy vV vEGEZ 1E61C
mepd) L6,
Al Ay ue] ﬁOmCQEL £ qoog] v
LULALE S RUR A, Py an oty TSI MADY (RIS N U A TS RUL RIS BT F A Fra N 4 Vo 0toelt LTolc
aepdy L6,
mdd WHdI1D uetd pasedotd g/v NO £1 40011 ¥-NO
Jaupatl) ulaoy TNYIN NN SIUaUnEeS MalAy ‘S 1110 'S V-0 Vo Sluswwoy 9640 1/T1 Sy Y 9toelz viold
yuaday aoyny PeAsqQy UL A  oNIED (10 SPquny ade]

£661 ‘depd() Xapu] PI0IIY IANBISIUIWPY  BYSE[Y ‘UOSPIBYPIY 10,

S99



OUA 0028487

PSPV IV ST

PASEY CEIVSI

“suofoe
[eipawas enuaiod Fuipardsl suonepuIlLmes! SYeL
) U TEEICLIUO AT DU) (YT U LRI o) S

[enudlud 211 $$3558 0) SEIIE INUNOS Prey] dUL[F]0 ]

UR[ ][RR ], RYSR|Y uospaeany

110, "UOHETNSAU] [ panay T YO0t 0

HSH 3yl 1B uotiunuEInod [0 UoIESNSIAUT [entul 3y) 10} sueld ‘vory [esodsiqp peoy aulsjod  [6/6T/6 b g 8Z0¥0 L96Y0
I IALD
QU e 1y ey o) sprangi eouaked sogpue EYSEY RospIeyRR]
gaseagan AUt jo 21 ay) $ozuodoted pue sjueuLuod o, tuonednsasu] 1§ papuedyiy € YOU1 110
ST BN 230 [0 GoNERIISIAUL DY) J0 SIS SAPIAGI] ‘raxy usodsig] proy U0 16/S1/2 ¥l o 996E0 ZSLLD
utd K120 UONUDADL|
JUBPIANY 1JUI(] ‘BYSE]Y "UOSpa{dty
‘uospIRyaLy 1oL Jo uoledusaaul 10,1 ‘uonednusoau] ang papuedxig I 300§l 4-N0
HS1 ans popuedxa ayy Joj suepd Ayojes mipoads-ang ‘vaay (usodsiq peoy sutpfod  06/51/L ¥ H o 16480 T1LE0
rary sadsig] [y oy (A L) noday e L yost 81 (0
WHO o m suonedusaaut jo s@urpuy pue pounopad yioa, G ey qusodsicp peoy aupod  p6/S1/Z1 vT1 8 OLLED D6kt
EYSC[Y UOSPIRYMNY 10
G pruy] DO 91 J0 SAIAING
TRAD UOS[UEEOY 1o 1 maly [esedsic uonangpg ANAUFRUOND[E] Uk Jumey 1 yous] $1-010

uosme [plued

PROY 2ULD[O ] A1 1 SUONIPUOD JoRLINSYNS s3enjead

Sulenauag-puneiny AdUESSIEUN0IY  ba/SIS YT

68PE0  19PE0

un|d

peugoa g, uenenssau] [Ripowayy
‘eary |usodsiq proy suRlod  16/S1/8

i oo {1110
€TT 8 09rtd [8LED

s ‘raay (rsudsiq peoy suneod syt o) ued wy
nossayD vagqoy  Awemwrnoad agn pue ueyd udsap Surjdwes oy sjuasalg
oy PeNsqy

o iy, e ONIED (O Sswquny ade

L661 ‘@1epd[] Xapu[ p.1od3y] dARRISIUIIPY  BYSE]Y ‘UOSpIRYIIY 310,]

100



OUA 0028488

WHO "C6/E/01 YTNOL £6/ET16 ¢ ousl 1110

PSRV CIVEN uospny Al -UONA |EACWRE Proy duljajod Y1 10) uadar Ajyaam noday A1ya0p asuodsay prdey go/c/0F TYT  H 880¥0 98010
mdd oy Ut 1t Jo pasodstp s|eatwoys Jo suoneao| ¢ 100t €10

UaAlt) QUGN noag aulayiey  pue sadA) oy Fuipaedsl pueiasoy nid Yiim mlalo] PUMasoY NG N (M mdlaLo] O6/KTR 9L a4 SROYO PROKD

uoneRIsaAU]

Py (VST Vil __._c::w:mgcm ans Uu_u:n;xu RN —...)__:__.:_xm_ .a:_.rn __:,"cﬁ_x__m_ preoy U TR ]

TN THURRISTNRUjEitit ) | UOSULO[ SU)TN0OC]  waty [RsodSIC) PROY SUIS|04 9Y) UO SIULII0D MAIATY UL O DY) UD SIUINOGY MAAIY 06/61/§ g'] £ EROMY ER0OF0O
il vy VS Heueo sed apgissad e ary Jesodsie) grroy] aulpa(o ot 100

BOSUNO[ SE[ENO(L JHUEION QI2BUSY o Laaoasip oy dupiedal ydg o1 noneaiiou uaniim UL O VNISTY Y uoneguoN. 6Bk Wl 1 ZROFO ZROWY

o Apms i
AN 10 D INSGNS MOYTYS YT U PAUNY 19900 Jozpue sty adoyauy Ao,
seLIew o souasaad aqussod ayt 19009p dioy o1 pasn UBSPIGILY 1o Auiry soeig paiun 2oy 4-10)
HSH  o10m spoyIow At SIAUL |eoisAydoad aonjuns aa1y], .:c::w:mui__ __“u__mm__aOuD RS 06/PT/8 ST fl 1ROFO 9COH)

UATEY DUON

THTHREN
panng pADadsns Jo SuoNRI0) YL AWV G] PIINPUOD
eary qesodsig] proy aunagag a4 suoneinsaau V12l PR LRS!
Mdd FLUYD  easfydoad jo sopos ¢ Fuizirewnmns isodas feuy peig ayl jo uanudnsaau) (eoisdydony  Ge/RR AN i SSOF) 6TOV0

Juaidiey loyny PRSQY UL AR ONIIED (10 Ssagumy e

L661 d1epd(] XIpu] paoddy ANCISIUIKIPY  BYSE[Y ‘UOSPIBPIY 1104

101



OUA 0028489

PASELY VSO

SRV (VS0

WS CIRIVSN

SV (RIVSH

eYstlY aavsn

Y U IVSE

puandny

WHO
uospny Aue

WHO
uospny Auey

WHQ

uospngy A1

WO
uespngpp Luer)

WHO
uospay Auey

“PG/E 118 YSNOIY $6/6/8
-U0NIE [RAGLLDI PrOY SUlajod 21 Jo) odal A1joam

uoday A1yeam asuodsay prdey  6/€1/9

"b6ibI8 4BNOIYT 6/1/8
-UO DT [BACLIRI PROY oUN2104 3y J0] 1odal A[oa

"P6/0E/L R0 BE/ETIL
UL [EAOLEDT Proy] JuN2]0d i o) 1odad Ajaam

£ YOUH €10
90Iv0 Z0LY0

1noday Aasp asuodsoy prdey  pasbg

1oday A1y09p ssuodsay pidey  peAOL

FOILTIL NI pO/SIL
UL [EAOIA ProYy Au3lod 2yi Jo) podas Apjaap

uoday] Apy0ap asuadsoy pidey  pe/cziL

'£6/FT/8 43N0l £6/1T/8
~UONIE [BACWIDY PROY 3UNR)od 3 to) Hodol o

¢ oy H-NG
101%0 66010

£ 300 -0
860V0 96040

z agl g No
S60¥0  F60V0

woday A1y9apm ssuodsay pdey  €6/¢2/01

z00g 4-N0
6070 [60V0

1INt
wosprg] Al

loqny

AL LAY WNON 6] A
BALLLYY O DUTAJ0 D41 20y nodar A1aop

Hodoy] Ayanay osunodsayp prdey Eo/L1/01

PenSqy

PR LEIRINTIS
DO 6RO

ON 1B O saaquisp ade)

L661 ‘@1epd[} Xapu] pioddy] JAPBNSIUNUPY  BYSE|Y ‘UCSPIRYINY 110,]

102



OUA 0028490

WHO PO TG YRR $6/61/6 i ey 4-00
mysey (GIVSH uespngy Ay 0NN |[PABLIAT proy] aul(21od a1 1oy Wodas A1ya3pm noday Ao ssuodsay pidey pesbzie 212 0 1EEHO 8TIP0
WHO 6141716 UBN0I b6/ 1/G T jood 84-n0
2SRV AHVYSN uospnjy Aue] -UON [EADLUDS proy 2UT[a|od Ays tof poda £[yaom uoday Aoop osuodsay pidey e/Llie 21T AT
WO B6A0 116 USNOIL B6/LIG Awd N0
PYSETY (VST uespigg AL g SHCTINE [PADLDT PUGY U304 9 10) Hodal A[§oom noday] Apyrap asuodsoy pideyt p6/01/6 T e 1 €U PO 1TI0
WHO B6/176 YN0 668 2 40o{l €-N0
wy SV (VS uospny Aue] -uoNaE EAOW) ProYy duljalod 24l Joj 1odas 1yazm woday Kpyoap ssuodsay prdey  poille T _ T i 0z “ () Ll _E_

M} F6/LTIE UINOIYL BEZTIE 0011 11110
TSPV (VS HOSPRY] AL —uonae [uacwind proy aulplod ayi 10) uodaa £133am Hoday A1yoop asuodsay pidwy y6/Lz/R 21T U 91D 21110

WY F6H0T/8 YIN0IYL #6/S1/8 T Y00t N0
Y (VS uospay A -UONAE [EACWAT PrOY AUl2|ed 341 Jo] 1odaa A1yaom noday AppPap ssuodsay pidey  ve/0z/8 21T 4 [P0 LO1TTR)
N Eu_n_uuv_i o woyny jaensqy L e oNIED O staquny adeg

L661 ‘Aepd[)] Xopuj p1033}3] IANEISIUIWPY  BYSB[Y ‘UOSPIBYPIIY 110

103



OUA 0028491

uefd 1o suonerdg

WH() ‘waly esodsiq peoy aul[siod WL SO0 1110

ISEIV ORIVST uespny AL | oy e pamnagad ag oy sananare [Epowa o) nepl e prag] ey qusodsicy proy ampgod veSIS ST S0 ETRYD O11YD

proy] 3o 1B

Iy (VS0 Aoy ‘proy supelod 1® Q::mu_u SBOnUMY Q::su_u SuoHunw dejies [Balwasys Z 400t 40
lojsunsy usoalag, uoleaH pnH anreas uatwoyd doj ued pasodord ynm 1a0a] 1oy uepd pasodotd yum aana1  £6/8/01  €1°T H o SPIv0 bYive
WHO "6/ 12401 Y3no +6/L1/01 1008 N0

WSV VST uospn|y Ay -HONIR [RAGWDE PROY SUs[a|od ayy 1o} nodal A143ap Hoday Apaa s asuodsay pidey] 61T/ TIT d EhIv0 1vIvo
WHO p6/5 101 Yanosy) 6401701 ¢ ywey :,.:C

SV (VSO vospag] AL -UONR [RACIUAL PROY SulR0d 941 Jop wodar Ajaam uoday £1y0ap asuodsay pdey p6/S1701 TVT g oyl PO 6L1H0
WHO F6/8/01 YIN0IY) b6/YIO] 49011 4 1O

eyse|y (VS uospnrg Aley UGN [EAOLEDL prOY ULt Ayt 10) wodar A143am noday Lyeap asuodssy mdey  be/g/0l Tz H BEIWO PEl¥0
WilO P6/6T/6 YRNO BG/9T6 7 Y008 {-N0

BYSERY (VS uospny Aun] -UOROR [LAOWUAL PrOY duljRiod au 1o) nodas A|yaam noday Apjaap asuodsey pidey  v6/67/6 T4t 4 LEIVO TEIYO

m:u:m_,..u.w._ - oy nesqy ML A ON D O Swquny ade

L661 “Aepd] Xapu] pIoddy IANCISIURUPY  BYSB[Y ‘UOSPIBYDIY 110,]

104



OUA 0028492

Vi

UOSLLO[ SejEnog|

IV {I2vSt]

utm ey wenf

Yilil

uosuior sefEnoeg]

UIATY AUON]

BASEIV AHVS

Vvdil

Fuigay|iay Moy

RV
[YIAOL | ST |

¥dd
Buruay[i gy mayne

QY
pIRMO] | SINOT

Mddl
snery Haqy

WHO

Ad(]
Joaupleey asy

uospni Adnrg

surld Lya[us pue ean pue yos

SJuLLuLy

RHA __A_U._ IS PUR L Ieap] pue 1) yoegl §1-10

(e} MUEAL,] AU IR daR Ao o0y wejd s

eazy [esodsig] proy] Q01RO Y1 B SNIAUI0D MIADY Fopa Iy _:‘,..:ﬁ_z_c proy awfajod oz St H LEpSD TLESD
SlumueTy feary [usodsicl
‘wa1y esodsi proy suljajod proy BUl3|ud "VOLDY [RAOIIRY 9 juog] L1-N0
a1 20 ueid yiom 19foid ay) wo swawiwen ygy  asuodsay pidey ‘ueld oM 0afoad  €6/L6 ST B OLYSO 69VS0
‘eoly |esedsiq siuawwo;) ‘rary [esedsicl 4 yoos] €10
proy aunjajog oy Joj uejd yiom om jo [raosddy  pRCY UIRLO IO UTL] JI0M woford  e/tie ST H O B9PSD BUPSD
nary
[rsadsig proy] U0 A2 10N |RAOLID) LUtIppE a1y fusodsicr proy S Yool {0
1o) uepd £1agus pUE YoM 3NS DY) BT SUONEIL PO AUIRIOG I UONEATIXY [BUONIPPY  b6/6T/6 E1'T " L9YS0 950
eary prsodsiq)
pur unoneyodsuway *Jupdeyovd pure tueid sisipree pue urj Yo 12alolg ‘wonoy
Fuijdwes tuejd uonasoid [Ewawuonaun tued A1ajes ALY QYL JO UONERUNUGTY-T S ooH 4o
pue yipeay arpnads oys tueyd Yiom suopesado poty 3STYJ Y [esodsicp proy aulPlod  PLTIS €T 0 Z9FSD 9T
ey [esodsiq L R RSN
proy Aot 241 10] sue|d BoNTARIXD JO Alewiwng noday Yydo proyg auipied 691/ €1°T 9 STRPD FE8H0

madoy

1oy

1PENSAY

AN A ONIED 10 SIquInN e

L661 “@1epd[) XOPUL P09 IANCLSIUILPY  BISE[Y ‘UOSPILYILY 1104

105



OUA 0028483

WHO

‘€661 41 unf Y3noayy | aunf ‘uscnIv |EAOWIDL

91904 H-NO

vYSeIV (FIVSH uospny A waay (esodsicy proy aulpjog g 10) uedayy A¥2om, noday Apyaapm ssuodsoy prdey Se/Ll/o S1°2 9 68FSO L8FS0
Mdd DHAY 661 Alenue ‘[eut] Yei(] g 008 €-N0
Jaupaeny wiaay pIemOo}] SO podas vaay esodsiq peoy auljaed Y1 U0 SISO 1173 1 9seld ‘V(Tdd 'sieunio)  Co/El/T 1T H 0 98ESO 98¥SO
eady pusodsic
YUY VS ‘uepd pom [pugg Jpup proy| awgaju ] Ayl 0] uepdyiom 23004 84-N0
[RIGIUHR R HIRE Oy SHEY] ey fesodsie] ey NP0 1 HO SIUDLUHD MDADY [RULT 1120 P U0 STURTEGT) MHADY PO 1/S ¢'1'e {1 SRYCH TRESH
pruoy aulaLo,g e S10S
paeaaxs| oy 10] ssaoal] uondiosaq
MU vdid oy usodsic) pioy aulajod ayl 1e S|Ios pajLALIXD Y [y g, amjesadwa ], aorf Y jooil #-N0
1oupIe UtA9Y  FuluaNjipy MIYHTIAL  10) ssa001d (LYT S.IRf] WETIJY B0 SIUAWIWOI MAtASY  SHEH WO U0 SIUAWILIOT mAlASY  p6/ET/S 1T H 18vS0 184S0
SN
wyseIY (AYSN WOSNY ‘sued £39JeS puUE YI[EaY PUE HIoM ‘suej ] A1ajug pue y)|eay pue 9 %004] §1-NQ
FS) TSI, uesYOR[ SINOTY a1y qusodsic] proy SulR|0g 3Y1 U0 SJUIWIDD MmIlAZY Hopm vay Jusodsicr peoy autjajod  b6/6/E ST H O O8RSO SLPSO
SIUALLIO Y
Velil Vil suegd L1jus pun i pee yiom sue(d AlJug pue ipeay pue 9 Yooil #1130
uosugop sejEnog]  Huluay)ig MAYNRIA  eoy [sodsig] PRoy OU1[9[Od Y1 UD SIUDUWOD MIIAIY Yiop vy pesodstp proy suidlod  YevZ/z S1T U bLYSD TLPSO
mmm_m_lumw_.- o soyny peasqy ML A oNIED N0 Squny Adeg

L661 ‘1epd() Xopu] p103ay dALASIUNUPY

BYSE| Y ‘UOSPIEYI1Y 110,]

106



OUA 00284234

Ad
.Hn.__._—:_._mu :___.fnu,V—

Vil

nostop sepifnog

SV
A0pUNG Hyor

UDALL) DUOYN]

MY CRIVSI

BSeY VS

juadioy

TdsTer1 "ON

walfoig IWHO wary jsedsig peoy aulaind 10 uonae
[zaoar 241 Jo uonenulued 'z aseyd uedyiom 10afoid
g apeap 65 11dy au1 jo jeacadde sjuamnoog

Y
PIEMOY] SINOT]

1dSTop]

“ON 19aloa] WHO ‘2us 1esodsiq]
ProY 2uI[3j0] UONIDY [2ACLUY A1)
10 Uolenunuoy) - g asvijd uejdstom

_10alond purd eI p661 MY p6/GIS  $T

U joog] €110
1 60550 60850

~

WONNY Ty [esodsie) proy ougopo,|
OSSN0 | a panuaT (1% ot i Suipaonoad sy oaueplagy
AU By

SR TIOSPRGI[ L| e
[PLIALERA DAL R0y 100dsng  § a0 ¢'7

90 H 11O
I ROSSH LOSSH

o

BYSU]Y UospaEoLy 0 Y0051 §-110

DUMMNUIIM, IO usodsig] prog] n1a(ng Y1 18 Uohemis juade ey Mot Ay esadsier proy aejod £6/92/01 €77 0 905S0 SO550
uoneuoi|ding PASETY TUOSPIRSL 1O Y (L )
PUR S$AUDATIID] | 180D 10) saa02[qo asoy) Aysaus LY PaIdAGNaY] slagy slolauap) anepdil Lo,
0] PAsn AR Y] SOATRUIDEE SNOLEA J2A(RUR 01 pus URARY [ronuaty o usodsic] 6 4Oof] £ 110
msSU Y (RIVSN HONE rABLAL 1 J0 $3A13[QO Ajiuapt o) yO/AT Uy puR uduneaa ], 1o v e 96148 rars q4 91T Stele
‘Hoddl UGEARDXD [HAAA T _.._.J.:Qf.__ﬁ_ preay augajod ayt jo R TSI RTINS
WEIOY o oo suaunuon | Ry pue 'Suny v 47 o asuodsoy UONTARIX ] STUMLILIOTY osulsmy] Se/SIAL ST FOSCH Z6PSH)
WHO) UOTIOT [rAO Ay [esodsi pray aulaie] ayl o) 9 0081 94-N0
uoOSpN]] AL ‘gaelt| AIDf 01 6] Aunf WO SaAIE plaip jo aepdn woday Lpypap asuodsag pdeyl Se/17L. ST 4 16PSO 06VS0
Joyny Pesqy UL e ONIED NO sy a8ug

L661 “arepd[} xapu] pio23Y] dAnCHSIUNUPY

BySe|Y ‘uospieyory 310,

107



OUA 0028495

ESETY (EIVSTT
JasuUeD) BSAIAL

v
e t0HUdHSIAUL (PO

uaally 0N

WSy (VSN

AR LA RSN

uand 2uoN

m{selY A4 VS

By B oot €110
OMM  [usodsiE prey 2utjajod 241 JoJ efep Sunsixs Jo malasy §-00 oday vieg Sunsixy y6/61/01 V1€ 08650 8S650
EYSE] Y uospangosy
IO THOT Y IEAOIIR prey
‘raty soudst ] proy ounage SN0 ILARISSISS Y [EUDILOHAIY R EU TN
sy JHVSHN 1) 1t NOIL: JEAOMUAY 105 941 30) Y pue JSNO:L  pue iondu) juesijudig oN jo Swpug pessHY  P1E 0 LS650 08650
‘vl jeotdojooa valy jusodsiq proy sul|3jod V(Ud {10 usansog] 8 J00q §1-N0
OMM {1-NO 21 Turdojaasp 10 wawnoop yoraadde uy oroaddy ysi Jeatdoosil Se/S1/8 £ 0 6650 LOGSO
SIANRUIDIE PRIPAUM EN|RAD ISRV HOSPILYAN 10,[ "B2IY
pane PR UODTIERRYS [ )% [ESOUSICE oy g 4] 110 U I LCTRTRTIN
IOMM [P DAL MY LANRYD OF [ 9Y1 1anptod 1] sueld (URITR R HUTHEN .._:___:m__r.?) Ul pIpaway o/l £E fl OGRS O Sst)
sS4 Aepdy) L6,
{-110 ays 10] daneusol(e ue se Tudinds ue jo uonippe 61001 €10
UAAI[) SUON pur §.f Jo tonanpoid 21919p 01 uotealjpouw adosg S:d €-NO '£# PO Yo Joadodg ve/zT/0l I'I'E H SRITT YRITT

DMM 'S 9-N0 941 Jo) $3A1BLIR]R [RIPALIAT 1[RIp $)U3sAlY

RS Y CUOSpIRYaTY MOg

“Apmig Lriqisea] *g-no Fuluaalog

pur uawdojasag] saaneua)y
[EIpaWaY ‘WNPUBIOWDY [edIUYa] 96/2Z/y 1't  H

ayupdp) L6,
6 vog 4-N0
€81TT €91z

nsadpoy

loyny Pensqy

apir,  Aeg  ONILD O Ssidquny ded

L661 ‘depd) Xapu] pa0ddy ANBISIUIKIPY  BYSB[Y ‘UOSPIEDIY 110

108



OUA 0028496

SV (VS

VMY lvSi
IO RRIpUyY

VOIVST)
U0 3[T] BpUY

Well |
1) NAdY

P (aVSN
1ajsun) nS2Ua

SRV VS
SR RHRIRYE

uandiay

NESHSIAL Pl s
SFOIOPAITIAWE Y1 53 sIP pure ity Jusodsi)
OMM PUOY SULD[O ] DY 11 |3 DY) SOZIBUWILINS TN RNP SIY Y

N LI

LHANPEHY S

| N[O A TYSEIY TOS[URATY 1]
Sty [esodsig] proyl anod -0
‘noday vonudusoau] mipaway euLy 9616 F1E

Jam ey [esodsic) peoy sula[od JYI 18 SIUSWIINSEA [3A9]
[1amioy] A[IES  1oiempunoad Appuol sarmenb puosas Jo sijnsal suasarg

DM raay (sodsiC] PELY HTDJed 11 JE SIUSWOINSEA AT
[omtloy £1es snmpunold Liuot Japend 1S Jo siNsal sjuasaty

uONBENSIAUL [RIPANUDY 110 “Hodoy
UONEAQL] JOlEMpUnoIn Ziuend) 96/£T/y  b1E

vosRdnsaan] [upaway -0 Hoday
UoleAdR[IMEMPUCOID) [ UEND 96/pT/E I o

o w)
MM vH

a1y |esodsiq proy suljajed Y

nanpue 10) speoade pauveg

HIim
JUMUSSISSY YSIY Wvag] smang]  CeHAT]

Jawageuriy uoiednsaau] [Blpaway
4-Nno __._.E_ux 107000 PUE WSO P6/Z/F1T YIE |

JMAM 107 saanoafyo Anenb mep pue sjopour au1s jemidasuo)
Yy usoddsil

RO UM | ) 10| [RI3PISTON 8¢ 01 suoneuidad pue

MM mnbar swendosdde pur uraagas ro apgeonddy
REUT LY IRIHTEITAY

-no ”r:,_ux A EOELL DU SHYVAY  Fo/e/lY PR d

mupdiy 2g,
U1¥6 SYOOH §-10
YZyiz tUCTT

anepd;y £6,
6 %008 £-N0
20TTT 61T

nepedn 2g,
6 400 4-NO
£617C ofwm

LI RUUTRINEY:
Nm@cc L2090

e
8804 1-nO
12090 16650

ue[q Juainueiy
nuHIsaAG] IpORY §]

ERILHETHIT)
06050 18050

ML ey

ON Y 10

L661 ‘Depd] Xopu] paod3y ANCISIMIWPY  BYSBY ‘UOSPIBYDIY 1104

109



OUA 0028497

Mualt]

Y ray usodsig) proy auoog

SISy y o -:b:_:m:::
J t

#uos] t-rio)

JaUp) UIADY PIMOY SINOT] oy 10 uejd uowaSrURLL BY] UD SIUAWIIC MAEADY  BI(] UONRTNSIAU] [eIpaWY 'H-(10  S6/Y/] Cl1e o LPO9D SHOYO
eary [esodsi(q )
proy aUya|ad AU 10J PAISPISUC 39 0l suotie|ndal SAWWO) ‘UL ] WUIWdBRUL
mdd vdd pu ‘sjuatuambat ajendosdde pue jueasas so ¥ 9-n0 ‘suoday 1N 2 008 €-N0
Jaupeny Ay Juluaypig MRy aqeonjdde 'spppotu En1dasued si uo SLSMIWED MAIATY o0d pue WSD SOl pue syvay $6/01/11 §1e o br090 £4090
Yy
ndsig] proy) | Ayt 1 suodoraona) aataalgo
G p Ut apott pi RN H A WTTRIR IR I
At DUV aq o1 suoneudar puw sjuaianbar papzadosdde 12 20 snoday Ry 8§ oo €110
AU UIADY PREe)] SIo' puv feaagon o ojqeardde ayi ue sjEaUtied 1Ay OO PUt WSO “STHLL PUR SAVEY Y6181 S 1C 8 Zh090 YE090
SHDWI0]Y
Adal AV ‘eary [esodsiq proy dulojod ) R maundeue iy [y 9-00 g yoog {10
ALY UTADY plemo] stot] o] spoda 1ona) eep Funstxa o) uo SIS WD malady uodayp s siumwnood] JuNsixg be/6/11 STE H £E090 €E090
TYSe|Y “UoSpIRUOTY arepdpy £,
pary (usodsi] peoy 2updled a1 10] vy [adojeog MO TV [esodsicp peoy aul[3]o4 ‘g 71 100d €-N0
myse[y (JHV S ODMM  put vy qia[ unung) auljaseg e sweiwod nodaa sy -0 ‘Hodoy] wowsssssy sy euly  96/1/6 Y I'E 0 8GEET 8S0ET
h o ‘sitodal UoHEAd 13lempunoId )
&pauenb pue ‘podas Surapows podsuer) pue
amj Jaempunosd pedal uotedusaau) ue pui sA3AINS d4d
s &eload Tuaans seil paeisnu 0is-un Yo saotpuaddy
AR T ypon&pee sniodar vy eep Kaams 1L RUBIOA TEYSEY UOSPIRIREY 1oy mupdyy Lo,
“sduj uopapdmos (s dsaoruom pue sio)duiog MY Jusodsic] prop WO E 1 Tl o sqoesl 51110
sV (VS MM sdo) oy apnjaut eyl 1today 1y sutewon | aeno s ‘Hoday vonednsoau] mipawisy jeukl  96/1/6  FI'E U LSOET STYIT
Joyny Prsqy sl Qed oNItd 10 sPvquny 23e]

L6611 ‘1epd[} Xapuj pa023y JANEISIUIWPY  BYSB|Y ‘UOSPILIY )10




OUA 0028498

Mdd

JOUPIED N1ADY

fdd

JAUPIELY HADY

Al

LUIC) 1Ay

RV (1HYSN

A3SUR Y USDIRY,

Al
1P} ULADY

I
lamipoyf Al

Juatunaog] yoeorddy

V¥ auiaseg -0 24 pue uawnong goeoiddy

vdd Bulppop Jawempunoln g-NQO ‘uejd wsadeue

Hiumy1a sy Q-1 241 UO SHUIUWODI MIIAIL IPO[IUI SIUDUO)

ug

WAWAZCURN (I-{10 PUB JUAHINIO(]
yoeoiddy -0 uo susunuoy 90 14|

uawinaop yoroadde ysi
WdAILEY [uo180]023 g-{10 U1 UO SIUSWILIOD DUILPIA AATIUIA

£1-{10) "luawnso yoeoddy

ysr Jeordofoog ‘suaunne)y  S6/LTI6 ST

SIBLWHLG, ) ‘U] uawaduuy
[eul,] yuact ‘wonednsaany

1T YON] pur tonowoLy Uiy Jog 1ua) AUy SIS pan
‘ue|d Jusweuew feuy yuip

ATA s valy qesodsic] peoy sullsjod Yy} uo SHUANWe yd4q

MM uepd umwageuew

[Py A[1S [y G110 M1 dunuasuod sjuawwod Louade o) asuodsay

-0 Ul wawadeuey

vdi uary [esodsig) peoy
Ay 1Ay mayney  auiogo | Jof vepd juswaTeuew 941 Uo SIUTWLOD MITADY

-uepd uswadvum ey e |y
vy [SedSTep Proy] JUIP[od 2t U0 SIAUND MIATY

PLNSqY

SIUAWIWIO, Y "UONETLS3AUL JUIPaLllay
oy dop uep uawRieuey 4-N0 S6/Z1/1

[eipuy proy uld|od  SO/LT/T

1 Swaunuey o) asuodsay  ¢6/17/T

nepdn ;6
Z1 1008 4-N0O
EOPET 66EET

cre

8§ 0CH N0
4 E190 £1190

RA0OE] 4 130>

sjuaunuo)) ‘ue|d wawadeuny
neu] g uonuefnssan)
IPaway] proy] aulao ]

ML

So/11/1

Ae(]

STE A TI90 60190
#1008 H-N0

SIT 0 80190 7909
# oot g NO

ST W 1909 8409
A R TR

Sre g 960u0 SEOY)

ON 18D NO Sslaquny a8eg

, L661 ‘1epd() Xapu] PIoday] ANCISIUAUPY  BYSE]Y ‘UOSPILYDLY 1104

111



OUA 0028499

U2AI) QUON

UDALL) RUON

At
TP ARy

Mdil
IDUPIREY HAY

VEFIVEDN
UIID[] BIpUY

Meld]
13Uy UTADY

wnday

eyslY (AYS() "H-NO 10j suaday

SE[Y UOSPIRGIY

HO 'g-110 “sHoday] vy pun [y

arepaly 26,
1 Joosl $1-N0

UIU0I[g B2Ipuy V¥ puB 13 g 2u1 SUILIS0U09 3IUAIIJUOD MILADY eI SINUIY DUBUCD MIANY 96415 S1'E fl |EbET SThEZ
Hupy] L6,
Vil Pue 3Uay i Suisaw e ol tond spodas [ £-N0 Baustuo;y £1 Y00/ €10
DMAM VH DU 1Y §1-00 1P U SJUSIW0D s3tAr o] Fuppspy MOIAQL DL 'SOINUTIA SUNDAWN - Y6/ST/S S1'E (L bZbET €TbEl
ue uataguuey gl L,
Valil JRULEYIPICT U HONETSIAU] L1 g 00
duay g mogne SIUDWIOD M3NADY [EPMURY G-(pO U0 sHpURuGD - 9e/e/s ST L TTbET TIWE
EYSELY UUSPITLIY 110,
‘0661 YMRIY TE-110) ‘JURUSEISSY aepdiy 26,
IV ¥siy put Boday uenudysaau] £1 4900 4-NO
[arMO ] So) SUARNOD MAlATY JEIpAWIRY Yri( ne sjuauiigy - 96/g/C SIE o 11PET 0IbET
nupdpy Lo,
DA ‘4110 10] saanaalyo Aunaopy Hudosg Apmg npqiseayg 1 wosl § Nno
[jepuay] 1joag uonoe eipaus Futssnasip Junaatte 1o sanupy 4-N0 o) s Sunasy 96/ 1/F S I GOPET YOpEL
aepdn Lg,
Vil Juaumaog] oo rddy uaumangy yaeosddy T see N0
Fuuayp moghep ; FO1007F (-0 U0 Y AQ SIUDWWGR matady PSREOM] H-N0 Swdwed 969171 §IE H SOPET FOPLT
N mmm._m:.ﬁl 1ENSqY L, Aeg oN1ED N0 Siagquiny advg

L661 “Mepd() Xapu] pIoddy] dANCHSIUNUpY

EHSEIY ‘HOSpIRYdIY 110,]

112



OUA 0028500

RSV IRINITATN|

OMM SO} USCLY (RS PUR XY 01 asuodsay)

Mdd WddHD
ADUPIY UIADY A3 Iy

110 Ul o ApmS Angigueal,
UL AN o asirodsny

Sd UL eI vy [puly yei
TH [eUL] YUICL §1-110 U SISO

“§|aA9|

12313 D118 DY L MO 1M SUOTIIILINI0ND JUIA[OS
PORULIOND 21, oy auljajog] e apudyaos paek-ogna
0P o pannbat S| ucHRIpawal IYnym JuIwI)ap

ol 1oye Furpdwns s SupzUaarIey Wnpueiowr v

Y OIS Auuy
GIIODT] eapuy smuo ], nAm]a]

HSEV (VSN JMM

"STUDLLILEDD O) uw:CQmUZ

aepdpy Lg,
£1 1008 €110

GORAT ST1'E L ToPET 6REET

aepdyy £g,
E1 Yood §-N0

RYSH[Y “BOspIuyony My, J ‘apdyoolg
prROY 2ul3|ed ‘SUNSIY |ronApeuy
ysey

OSSN L0 110 saoday)
JUDUICEDES Y Y513 pu uodnsaau]

[P 1 WA HTD

futile| WeldHD
QUPIRD) UIADY] ] myny SIUTUIUOT MBIADY

BOGI N Teysey

‘mospynry Lo, Hoday wawssassy
¥siy pur woday sonednsaaug
[HpaWsy ¢-11() Hrig] Vo SIUMILe.)

Mdd Y PRIIPISULI
Iup iy uiaNy PAEMOH SINOTT D OO L) Sy Y 10 151] PAsIAd 2PN|2GE SUsua)
usday Aoy (RUATENAY

Auwy Aq siwotnao)y o) sasuodsay 9¢/61/9 I

96/bi0T  S1'C  H BRYET PRPET
apepdy 26,

£1 %00¢| g-N0

96/81/L  STE  H  ERVET SLYET

ajepdyy £,
£1 4o0d 410
H o pLVET O9bET

ampdy) L6,
£ q0o8l €10

96/18/S  S'I't H  6SYET 8bbET

BYSE|Y UOSpIEYoY 10 ‘910
"uawdojoaag] SaALRWLY [EIpIuIRy
JOLUDPY (B33 ] B0 SR

L,

aepdp) L6,
£1 40081 £1-N0
LbPET TEPLT

;e ONDIEY 1 SIaquny adeg

go/ee/s St

L661 ‘depd() Xapuj pIoday] JIANEAISIUIUPY  BYSE[Y ‘UOSPIBYDIIY 110,]

i13



OUA 0028501

uystlY (VSN

SR (v o

Al
1) 1ANY

WSV (VS

ISV VSN

Meld]
JAUPACEY UTADY

‘dnuea)s

OMM 1] saaniewate pue $aa1930Qo uotioe (BIPSWI SIUasAld

raly Jusodsi(] proy swppod ‘¢l
-NQ "Noday Apmg Aipiqisea] [eul]

aepdq) L6,
L1 ooy 4-N0O
0 16L£T L9SET

IRV
[ A | SHIY |

DMM

DMM

vdd
FBUIUDN 1A, M3NEY

“JUDILINION ST UL PAEISD QI PUE [ ON WNPREIOWa|y
EIEAA [ W] PO 11n) ae saanaalqo

DONN PP DY L S G110 Y1 10] SDANRULDIE

I paneap € s1Uasald uawnoop sy,

EYSEIY ‘UOSpIny 10y ‘S g0
saAlEUIR) Y o sISAjeuy papelag]

EIEMIIOY AD1ADY

f11-110 1t war opd Gudaeds ane pus
vonmzxa acdea qros v Sunanpuos o) sompanosd pray

[1 SISSNISI WNPILOLD Y [E31UGIAL, SIYL, SaalmuIae

[EIPAWY O 1N B PIYNEAp! S YEIp g-N0 YL

FWINPUERIOIAY [EUAA], PUBIAS  96/L1/Y

aepd(y L6,
£ Aot H1-10
g 99SET bESET

9661 "L 10 uepdyiop Apmig
Q04 ¢ (10) WO SUDNIUE])

1y pun sonora ;] aodep
(10 “OeG Yo a8 Aprg Qipgmeady,
“WNpUapPyY ueld HOM [BULL 96/0€/01

siojowesnd uoeipaum
arsurnut 1) Juijdwes Jajempunoid pue 159) dwnd
sapnbe ue funonpuens Jop samnpasoad pyag Ayl swssalg

WOPUEICWIW [e31ug2a) dTnd nds
1e pue uonaeNa Jodea [0S Y YO SIUBLINO0D MITADY

RITOUTHT IR NN Y B T R R ke LN LR |

uoneIpaway J1suLnul pue Jsa), dumng

ApmiS AIgeIeoaL], ‘wunpueioway
(e L, uRL oM LT 96/8/01

uepdyioan Apmig Kipgranal), 'owsp
[E21UYa3], §-N0 Yt Ue siwaWos  96/6/01

meply Lo,
100l H N0
1 CLSET LYYy

aepdn Le,
L1 oot {1110
4 TESET 0TSt

aiepdn L6,
£1 3008 £-N0
8 61687 LOSET

anepely] 26,
1 o0t 110
d 90GET 7okl

‘Eu_&uum

Toyiny

peasqy

L661 ‘arepd[] Xopuj p1oddy daneysSuUIpy

NO siqunp ased

eySe]y ‘uospaePIy 1104

114



QUA 0028502

TSV VSN
W[ wAIpLy

Mdd
L3UPIT Y UIAQY|

Auddd
IR ULARY

Ml
Jaupany _.___)DVm

At
RIS HERUERLY]

UV (VST
a0y SHYD)

oMM

CYSEY QHVS(]1

puE w51 AV £ panugns sUtuWiod 0] asuosay

Ay
MUOX raIpuy

JHOY
[MEmOo] | SMo]

gAY

‘wospaeyory o] Apms Anpasea] g
N0 ‘[ "ON WNPURIOWAA [E01UYa ),

ue siuawwoy) o sasuodsay  96/bT/9 S H

nepdn 16,
vl 004 4-N0
198ET B8T8LT

TS QAvSN

(M VL NIV &G PRIHUWGRS STUDLILIND MA1ADY

¥ilH

dutudg|ip sagney

RIHTTRE TSI TTH

dAwd

spaeqary wenim

Apmg Aiigisua,g

-0 1] N WNPnRowa

POINRA T, U0 STUARIRYY  96/pZ/0 S 1

9661 AU g N0 uadojaaag
STANUUIMY RIS -0

“SIHALUILD MITADY

SUVHY 10151 put SIUAWIoId MALATY .E_.__u-_ﬂ._....::uE [EDIyaa ], .m—:q_:_—:CU Q6L TS [ ] I

Apmig Li1gisea,] ‘wnpuiiowaly]

[ROIDA ], §]-10) O SIUNBOYY 96T/ Sy

a-110 pur

V-0 10} saanrulaie dnueapo jo voleiuasaid 1jeip v

el 26,
p1 Yood €110
LZRET 6IREL

nepdn L6,
Pl Aol €4-no
SIRET EO0BLT

arepiiy Lo,
k1 %008 €00
mc_wm_m omh_mm

watmangp gaeoddy 4-010

1) ueld pasodold ‘['ON el XJoM 96/£Z/01  €F  d

A0 MIATY VR DT (-[10) SO0 96/ /] C'v

{-00 PUt ¥Y-NO

aepdny L6,
1 ARy
:. x?_[mw ,motum

aepdp] L,
£1 40051 ¥-NO
0L81C PS8IT

yuarday

Joyny

prsqy

CitIAR

A oNIED NO sidquap adeg

h:m.a— ‘ayepdp) Xapuj p103YY IAPCNSHWIWPY  BYSB[Y ‘UOSPIEYINY 1104

115



OUA 0028503

Y dIVSI
ULTIO3)E RApUY

Al
IPUPIELY U1ADY

Mdd

lupiecy ulaay  Huuay(Em mayNeg

RV ORIVRD
UIUBAH B Ipuy

USRIV (13VSN
UIiod|g vaIpuy

M)
AU Y IHADY

‘PISSTIOSIP 2o BYSE]Y 'UOSPIRYDLY

DysU[Y fuospiegory
Mo -0 ApoIS ANfKqise

mepdi) L6,
vl 3ood €00

OMM 10,1 ‘-0 Hoday S YEIP Y UO SHBIWO] eI ‘SANULA OUIBIUOD MIIA 96/61/6 SV 1 068ET L88ET
MU
Y stioday] S pur 'y ¥ Yoogl 10
prrao] s suawod malasy 1Y [Pl el g-No o STII0Y - 66/67/8 St 1l YBREZ PEYEC
mepedpy 26,
vdi vl ooy 4-N0
STUBUILIND MIAAIY uoday S €-10 Uo suAo) 96/9¢/8 sy H £8YET 6L8LT
apepdyy L6,
MM “MAU pue S:A$1N0 ' ON Wnpuiiowafy R CTRINTS
JEPUAY NOIS  RIAY Vel Ay g woly siuonnues o ostodsas y o EDULRA L Uo z_:2::_:U\u.ww_..cs%um 96/L/% Sv 1 RLELT [Y8EL
eysElY aupdiy L6,
HOSpIEYRIY 1Oy ‘S G-110 "WHPUBIOWSY [BIUY3Y, uospreyary 1o “Apmis ANjiqisea] 1 dooq €-N0
DMM PuUooag a1 o1 siusunuoed ay) Sussnasip Sunes v H-10 SANULY 32UIBJUOIIAL.  96/TT/L 14 H 998¢T £98LT
EySE|Y CHospieyIy Ho.| Apis SPANRBIN|Y JO sIsh ey sinpdy) £g,
290y Anpqisen,] 9-10 1 ON WNPURIOWIRY [FNUYIIY, paIIaCt {[-NO TH WnputIcwsy b1 Yoot 610
[HEMOL] S0 ua SHutURIon Aury pue 'agay 'vds o sosuodsay __5_:;3.@ :c M:EEE:.\N ) 96/5T/G 1|m.l_wx- --m_ltxmwmrlmxlmmmnmml
mmﬁmmﬂtw i - S wu.“.:m.z ANL Aed  ONIED (10 S1dqunp 8wy

L661 ‘d1epd[) XapU] PI030Y IANEISIMIUPY  BYSB[Y ‘UOSPILYIRY 110

116



OUA 0028504

Ml

APy WIADY

Mdd
JOUPITTY UIADY]

Mddl
JOUPIEEY UIADY]

PRIV TV ST

saig] pay,

eIV (1IVEN
UIuBD[7 Lapuy

BYSEY (VSN
WG| upy

juanday

Y104 11aq0Y

UMY MMADY

JUIDN LA oIy SIUBULILIOY MINAIY

PEMOE] SN0 SIUAUUICT MIIADY

Hodan . i Ayl uo gz poe

SR WAL DRy AUy 2L o) SIUSWRIeD o3 sasuodsal 85 9 51

4-1no pmey
SN0 0] ] pasodoag uo SJusnmmny

g-no pay
-NO 10} un[ | pasodol ] uo SJUIUOY  9a/4/7 |

U661 Y IQUIDAON
'Q-10 pue v -10) 10) uefg pasodolg
JO 7 'ON Jei(] BUIjIepp OF SIUDWIIODY 9G/LT/1 |

PSULY USRI MO
V-0 snoday) Apiig Aigsseay
TRl B0 0] SO, PANIOUUY 96/57/1 |

fHupuay NS “SIUBLLOD 01 asuodsoy

WwOpuappy uv|J

¥1op Apmig Ljgeieal jeun] pue
yeud g-no siuauwoe)y 0y asuodsay) 96/08/01

awpin L6,
£1 008 v-nO
{0 FaR T4i1xd

mepdiy 26,
£1 Y008 ¥v-NO
¢T61T 06T

aepdnn L6,
L1908 v-N0

61617 8I6IT

apupdpy 6,
1 el €10

aepd) £,
1 A00g H-110
106EC F6RET

jlepuay H0g

(-0 Apmg Anprqisea,]
RACY SOMUTA AUIIJUOY MDIADY|

MLy,

apdn L6,
b1 Y00f 1-N0)
LORLT 168EC

ON 18D N0 SsBquny aded

L661 ‘aepd(] Xapu] pa0d3Y IANENSIUIPY  BYSB]Y ‘UOSPIRYDIY 1104

117



QOUA 0028505

UDATTY DUON

AT DA

OVl
Lmgague )y 3o

|
TP HIATY

Mdd
J3UpIRD) UIADY

Al

ualy qusenlstg) proy)
UL ML U] PRIRALIXD 08 prjeunueuoy e
Ovd 0} (YRR} s1s&eue soouenenieas Suudauidua ayj uo

8oy ¢-no

Angraue] yonyDy uawtuoo snjgnd umanjos saonot orpgad exsely gavVSn YO/ VA feenoN otqng - Se/g0/9 ol i 12190 12190
ey Jusodsiq) proy
U0 WOL [N PATUIIRIIOD
‘galy |sudsi(] prOY 2UL3[04 Y1 WoL) [BUEW JO [BAOLUAL 1O] JUSLUSKISSY # 100d 4-N0
ALY pojeuIciuos |0 [PAOWSI OY) 10] Y UR SO 300U dHgnd  [RIUSWIUONAUTT UE JOf 0NON DHgNd  b6/RQ €00 0 0T190 0TT90
<o A by oy [esodsig) smaN A shnogauy IR IBH RN
Leyauny 0ANg [P0 Aunate ] ) Inoge sasuodsal pue suelsangdy ayy woel) suonsandy proy ampod - eI 10| 61190 ¥1190

vdil

FUIUDY LA MOl SURAUIUIOD MIIADY

ampdn Lo,
#1 30081 $-00
IZHET R16ET

ue| ] pasodoig
-0 pue -0y uo m___u-:_:DU:wnm\_VN.\.N_, [ 11

apupdy L6,

Auiry ue[q pasodoig £1 YooH V-n0
wpranp [2eyoty “SUA0D MIADY a-N0 pue y-NG vo spaunwo] 96/L1/21 S H 08617 LT6LL
aepdy) £,
Weldil uel] pasodosd €7v 1O £1 008l w0
AMY A NN STUDLUIY MOIADY 'St 4-N0O 'S V-NO uo sawnso) ge1/Z1 Sh 1 9zZ6lT ¥violT
o loyny easqy ML MBI ONIED {10 Shqumy sded

L661 ‘drepd(] Xapu] pa0d3Yy IAPCISIUIPY  BYSE]Y ‘HOSPIBYDILY 110,]

118



OUA 0028506

UDALY DUON]

UDALLY DUON

DALY DUON]

A1) DUON

Muldl
La[Lamessed y RITAA

UALY J_.—CZ

_:u_g__uom

‘za1y Jesodsiq peoy aul[s|od
AL PAAA0IMN copunyko jeaw om jo uopsodsiq

15U U0 PAOIS
2q 01 ang |usadsi( wol) saqn, BRI £6/K01 90

g1y |esodsiq) proyl sullajod
i) i S0 poId UoNEUILIEILO0AP JO [RA0UID? FUlINp
OVd  pamaoasip saqni [ziau oml 1noge UCIEULIOJII $519531 ]

8 4008 €8N0
g4 vel90 £elsl

ontg pusodsigg

[BO1WRYT 1 puno;] Saqny [ERIN £6/2/01 901

Qaal

Pl Uaag PRy U0 18 USYE) Lolde pue punoidyorg

8 3004 0-N0
o TE190 ZEI90

uonudnsaan]
ang papurdyr] vary pesodsicy
proy 2U1ER|0d suospIRYOR] WO 06/08/9 901

BAY
Aary  esodsig) oy ._____J_cm ay Jof suyd pue punoadyoug

#4904 4-N0
H oIt _Oc 0t 190

ang jesodsi(] [uoway)
PIO 24188t £ ﬁ_:_,n:_ﬂ,:: Ay e/ 90l

ary [Rsosiq puoy) |
D) 6 DOLELUD[I U] 2K Jo __c__n_:#aﬂ 12 SapngIty

RILLE RUEA L

12248
191, “SDPIIE MG PAIBHUIUGY prOY

autRod 1| oAy v uo mepdny 06/9/2 901

R 008 §1-10)
H 6T190 82190

R NOO§| 117130
L2190 $TIY0

£y “woly (esodsiq naly & 3oof] £-NO
I[N neg proy 2UI1210 241 INOgE Uonewtofut punoidyorg [esodsi] [romayy proy autjelod 68/€1/11 908 € €2190 TZiY0
Jony _q.u._ai_ﬁ a9 eNIe) (10 SIAqunp ase]

L661 ‘depd(] Xapu] p1033Yy IANEBNSIUNUPY  BYSE|Y ‘UOSPIeYdIY 110,

119



OUA 0028507

‘ueqd |eaowrar valy |esedsiq

199U 100]-UYSL| Y *UOSPIRY2Y
Hoy ‘eary |esodsi(] peoy aulpled  $6/51/9 901 8

§ vy 4-N0
1919¢ 09190

® Y] g1-04)

awpdn aamsopy sang aBey p6/97/s 901 4 65190 85190

# oot §I-00

UDAITY AUON AUNY  proy 21190 91 10§ JUSLIAIUAOULE JUALIOD JI[QNd
1y [usodsic) Proy] aUIao ] M) e ROl
UDALLY AUON Ay )0 asneaay 19a1y 9|8eg Jo suontoad Jo 2nso)D
"S10)J9 [y 2NN} PUE ‘SUOHDE U3 WYSEIY TUOSPIRYDLY
iRy §1y Aty “Kimsip eory (esodsicq proy U210 JO MIAIRAQ o] ‘wary Jusodsi) peoy
SOy AL yue] ‘sadug nonmwIeu] payoene Yim Juno & Ung 01 121137

auiajod aw uo adeg uoneuoT  BOAELS 901

—~

T §6190 $S190

'$110JJ9 | 2N PUT 'SUONDE JUIIRL
10181y ta1y jusodsiq] proy aundlod JO MAIAIZAQD
sty EA 9810913 iade voneuojul payorHE Yilm SUIAANS PAJ, 01 331197

amung 50 Ay
sUaAMg pay,

Se|y ‘UOSPIROTY
110 ‘ray [usodsig) proy
auljalo g oy uo saded voneauojul  HEEHS 901 H|

& joout 4-N0
£5190 0¥190

Sy
USRI YENT ALy
dune  uogg sieyeA ad1020)

ST {3] SANI) PIE SUGHIE 030 £10151Y
oty [sodsig] proy suip|od Jo mataioagy aded
HONBWISIUY PIYOETIR UM PISAONINIA JURI] 01 191197

SRy UOspIRYOLY
110, ‘waly usodsiq proy
autfelod 3yl uo sadeg uoneulopul  pe/ELIS 901 o

8 YOOl §-110
L5190 95190

128fosd uoneipowial ealy [nsodsi()

Ay mdd proy auaed 2y1 Suipiedal wonwwoful U3LUND

valy [esodsig]
peoy sulp|od saded uonewsoju]  €6/9/01 901 d

8 40081 L-00
6£190 S€190

uaday loyny JreAsqy

i, ed  ONIED NO Siquinp 38e]

L661 ‘epd() Xapu] 1033y JAREHSIUILPY

BYSE|V ‘UOSpIeydIy 110

120



OUA 0028508

Final August 8, 1997

APPENDIX B
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RESPONSIVENESS SUMMARY FOR THE RECORD OF DECISION FOR
REMEDIAL ACTION AT OPERABLE UNIT A AND OPERABLE UNIT B
FORT RICHARDSON, ALASKA

OVERVIEW

U.S. Army Alaska (the Army), the United States Environmental Protection Agency (EPA), and the
Alaska Department of Environmental Conservation (ADEC), collectively referred to as the Agencies,
distributed a Proposed Plan for remedial action at Operable Unit A (OU-A) and OU-B, Fort
Richardson, Alaska. OU-A comprises three source areas: the Roosevelt Road Transmitter Site
Leachfield; Ruff Road Fire Training Area; and Building 986 Petroleum, Oil, and Lubricant
Laboratory Dry Well. OU-B consists of one site: the Poleline Road Disposal Area (Poleline Road).

The Proposed Plan identified preferred remedial alternatives for Poleline Road, the only site in OU-B.
The three source areas in OU-A were not considered for remedial action in the Proposed Plan. The
Army, EPA, and ADEC have determined that the sites included within OU-A will be addressed under
the conditions of the State-Fort Richardson Environmental Restoration Agreement (Two-Party
Agreement) between the Army and ADEC.

The major components of the remedial alternative for Poleline Road are:

. High-vacuum extraction of the chlorinated-solvent-contaminated “hot
spot”;

. Sitewide institutional controls;

. Natural attenuation of contaminants; and

. Long-term groundwater monitoring.

Two formal comments regarding the Proposed Plan for the OU-B remedial action were received
during the public comment period; these comments are summarized and presented in this
Responsiveness Summary.

BACKGROUND OF COMMUNITY INVOLVEMENT

The public was encouraged to participate in the selection of the final remedies for OU-A and OU-B
during a public comment period from January 20 to February 18, 1997. The Fort Richardson
Proposed Plan for Remedial Action ar Operable Unit A and Operable Unit B presents six options
considered by the Agencies to address contamination in soil and groundwater at OU-B. The Proposed
Plan was released to the public on January 18, 1997, and copies were sent to all known interested
parties, including elected officials and concerned citizens. Informational Fact Sheets, prepared
quarterly since June 1995, provided information about the Army’s entire cleanup program at Fort
Richardson and were mailed to the addresses on the same mailing list.
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The Proposed Plan summarizes available information regarding the OUs. Additional materials were
placed into three informarion repositories: the University of Alaska Anchorage Consortium Library,
Alaska Resources Librarv. and Fort Richardson 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 724 on Fort Richardson. 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 Richardson project manager; by calling a toll-free telephone number to
record a comment; or by attending and commenting at a public meeting conducted on January 29,
1997, at the Russian Jack Chalet in Anchorage.

Basewide community relations activities conducted for Fort Richardson, which include OU-A and
OU-B, have included:

. December 1994—Community interviews with local officials and
interested parties;

. April 1995—Preparation of the Community Relations Plan;

. June 1995—Distribution of an informational Fact Sheet covering all
OUs at Fort Richardson;

. June 29, 1995—An informational public meeting covering all OUs;

¢ October 1995—Distribution of an informational Fact Sheet covering
all OUs at Fort Richardson;

. January 1996—Distribution of an informational Fact Sheet covering
all OUs ar Fort Richardson;

. March 1996—Establishment of information repositories at the
University of Alaska Anchorage Consortium Library, Alaska
Resources Library, and Fort Richardson Post Library, and the
Administrative Record at Building 724 on Fort Richardson;

. March 14, 1996—An informational public meeting covering all
OUs;
. April 1996—Distribution of an informational Fact Sheet covering all

OUs at Fort Richardson;

. July 1996—Distribution of an informational Fact Sheet covering all
OUs at Fort Richardson; and
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October 1996—Distribution of an informational Fact Sheet covering
all OUs at Fort Richardson.

Community relations activities specifically conducted for OU-A and OU-B included:

January 17, 19, 22, 24, and 26, 1997—Display advertisement
announcing the public comment period in the Anchorage Daily
News;

January 23, 1997—Display advertisement announcing the public
comment period and public meeting in the Alaska Star;

January 25, 26, 27, 28, and 29, 1997—Display advertisement
announcing the public meeting in the Anchorage Daily News:

January 20, 1997—Distribution of the Proposed Plan for final
remedial action at OU-A and QU-B;

January 20 to February 18, 1997-—Thirty-day public comment
period. No extension was requested;

January 20 to February 18, 1997—Toll-free telephone number for
citizens to provide comments during the public comment period.
The toll-free telephone number was advertised in the Proposed Plan
and the newspaper display advertisement that announced the public
comment period; and

January 29, 1997—Public meeting at the Russian Jack Chalet to
provide information, a forum for questions and answers, and an
opportunity for public comment regarding OU-A and OU-B.

SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND
AGENCY RESPONSES

The public comment period on the Proposed Plan for remedial action at OU-A and OU-B was from
January 20 to February 18, 1997. Two comments were received during the public comment period:
one comment was mailed to the Army, and the second comment was recorded on the toll-free
telephone line. These comments are summarized below.

1.

Public Comment: A letter was received from a community member during the public
comment period. The author indicates that after careful review of the Proposed Plan, he wants
to be on the record as concurring with the Agencies’ preferred alternative for OU-B.

Agency Response: The Agencies appreciate input from community members.
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2.  Public Comment: The comment received on the toll-free telephone line acknowledged that the
Proposed Plan was "nicely done" and that the presentation of the alternatives and discussion of
the selection of the preferred alternative were "well supported, very well argued.” However,
the caller believes that although Alternative 6 will cost less than Alternative 4, Alternative 4
will "deal with the kind of contamination to the degree that it needs to be dealt with."

Agency Response: The Agencies appreciate input from community members. The National
0Oil and Hazardous Substances Pollution Contingency Plan Groundwater Protection Strategy
requires that current and potential future use of groundwater be considered in remedy selection,
and that groundwater resources be protected and restored if necessary and practicable. During
a rigorous evaluation of remedial alternatives, the Agencies carefully weighed all of the factors
that influence the selection of a preferred alternative. Cost effectiveness, risk to human health
and the environment., and compliance with state and federal water quality statutes were the key
considerations used to evaluate the six alternatives. At the conclusion of the evaluation process,
Alternative 6 was determined to provide the most effective balance of the three criteria listed
above. The preferred alternative will be implemented in a phased approach because of the
complexity of the contaminant characteristics and the hydrogeology at the site. The actual
length of time necessary to remediate the "hot spot" and the groundwater plume depends largely
on the success of each phase. However, because there is no current or projected use of the
groundwater anticipated during the period of remediation required for Alternative 6, the
potentially shorter time frame required for remediation under Alternative 4 does not provide
additional protection.
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APPENDIX C

FORT RICHARDSON

OPERABLE UNIT B SOURCE AREA
BASELINE COST ESTIMATES FOR REMEDIAL ALTERNATIVES
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ESTIMATED COSTS - ALTERNATIVE =
NATURAL ATTENUATION

ITEM UNIT COST UNIT QUANTITY COST

I. CAPITAL COSTS

Additnonai Momronng Well Installanon £40.000 weil 2 %80,000
TOTAL CAPITAL REQUIREMENTS $80.000
II. ANNUAL O&M COSTS

Groundwater Monitoring

T

Sampling Labor $60 hr 40 32,400
Sampling Analysis-VOCs (17 wells + 10% dupl) S180 s;ample 19 $3.420
Sampling Analysis'” (9 wells + 10% dupl) $360 sampic 10 $3.600
Sampling Analysis'' (9 wells + 10% dupl) 5145 samoie 10 $1,450
Supervision $100 - ar 40 54,000
Data Evaluation and Reporung 585 ar 160 513,600
Suppiies and Materals 5600 s l £600
TOTAL ANNUAL O&M COSTS 529,070
TOTAL O&M COSTS (for 30 years) $%72.100
TOTAL CAPITAL AND O&M COSTS 5952,100
CONTINGENCY (30% of Totai Capiral and O&M Costs) $285,630
SUBTOTAL (Total Capital and O&M Costs and Contingency) $1,237,730
USACE SIOH (8% Total Capital and 0&M Costs and Contingency) $99.018
TOTAL ESTIMATED PROGRAM COSTS " 51.300.000

NOTES.
" Analysis for parameters which can ndicate biodegradation of chlornated soivens te.g., NO,-moogen, NH,-nirrogen,
to1al Kjeldahl nirrogen. totai phosonorus. 50,, soluble iron. methane. cthane. sinene)

2
) Bagtet1a enumerauon

k) . .
% Egcalarion costs are not included
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ESTIMATED COSTS - ALTERNATIVE 3

CONTAINMENT
ITEM UNIT COST UNIT QUANTITY COST
I. CAPITAL COSTS
CAPITAL DIRECT COSTS
A. Preparation Work/Mob & Demob
Mobilization & Demobilization 5120,000 LS 1 5120,000
Additnonal Montoring Well Installanion 540.000 well 2 $80,000
Site Preparauon (Clearmg & Grubbing) 51,785 acte 1.0 £5,355
B. Soil/Bentonite Slurry Wall
Excavate Trench 52.67 sf 13,000 £34,710
Backfill Trench - Placement of Slurry £3.20 sf 13,000 $41,600
C. Multi-Layer Cap
Synthetic Cap Material $2.70 sy 8,400 $22.680
Cap Placement 51.35 sy 8,400 511,340
Sand and Gravel Placement 516 cy 5,600 £89,600
Grading £1.00 sy 8,400 $8.400
Drainage £5.000 LS i $5.000
TOTAL DIRECT COSTS (TDC) $418.685
CAPITAL INDIRECT COSTS
A. Contractor's Overhead and Profit (50% TDC) £209.343
B. Engineering Destgn (25% TDC) $104.671
C. Design Studies (30% TDC) $125.606
D. Health and Safety (5% TDC) £20,934
TOTAL INDIRECT COSTS $460.554
TOTAL CAPITAL COSTS (Total Direct Costs - Total Indirect Costs) $879.239

II. ANNUAL O&M COSTS

A. Cap Maintenance
Mamntenance (8 hr/month @ 12 months) $100 hr 96 £9.600

B. Groundwarter Monitoring

Sampiing Labor £60 hr 40 $2.400
Sampiing Analysis (17 Momitoring weiis = 10% dupl) S180 sample 19 $3.420
Supervision sS100 hr 40 $4.000
Data Evaiuanon and Reporung 585 hr 120 £10.200
Supplies and Matenals 5600 Is 1 $600
TOTAL ANNUAL O&M COSTS $30.220
TOTAL O0&M COSTS (for 30 years) $906.600
TOTAL CAPITAL AND O&M COSTS $1.785.839
CONTINGENCY (30% of Total Capntal and O&M Costs) $535,752
SUBTOTAL (Totai Capital and O&M Costs and Contingency) 52.321.590
USACE SIOH (8% Total Capitai and O&M Cosws and Contingency) 5185727
TOTAL ESTIMATED PROGRAM COSTS b 52.500.000

1 .
' Escalauon costs are not inciuded
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ESTIMATED COSTS - ALTERNATIVE 4
INTERCEPTION TRENCH, AIR STRIPPING. AND S0IL VAPOR EXTRACTION

ITEM UNIT COST UNIT DUANTITY COST

I. CAPITAL COSTS

CAPITAL DIRECT COSTS
A. Preparation Work/Mob & Demob

Mohilizanon & Demobilizaton 5130.000 LS i $130.000
addiional Monitonng Well Installanon 540,000 well 2 £20,000
Sarmer Wall Excavation (between wetlands & disposal areas) $2.67 sf 13.000 534,710
Samer Wall Instaliaton (berween wetlands & disposal areas) 53320 sf 13,000 £41.600
Sit Preparation (Cleanng & Grubbme) 51.785 acre 3.1 £5.534
B. Soil Vapor Extraction
Exgaction Well Insullation (HDPE. 20° length) £1.500 well 20 £30.000
‘ Sxtraction Well Installation (HDPE. 40° length) £3.000 well ] £60.000
AlowerMotor Systems (inel. knockour nk & insqumentauon) £26.742 Ls 1 £26.742
Piping (HDPE) £13.65 If 1,400 $19.110
Insulation for Piping and Equpment 54,685 LS 1 $4.685
Surmp (from knockout tanks to air stnpper) $500 pump 2 $1.000
HDPE Liner 54,05 57 4270 517.294
‘vapor Exmacuon System insullanon 511.713 LS 1 311,713
Electncal 54,685 LS 1 54,685
C. Groundwater Extraction and Treatment
3jopolymer Trench Excavaton $3.25 sf 34,000 5175500
Callection Trench [nstailation (ws pipmg) 53.88 sf 54,000 5209.520
Pump (from collection wenches 10 equaiizanon @nk) $2.600 pummp 7 518.200
Equalization Tank $12.200 mnk 1 $12.200
Piping (HDPE) $2.70 If 1.400 £3,730
Water Hegdng Units £2.524 each 1 52.524
Air Heating Units $8.506 each 1 38.506
Air Stripping Unit (inel. blower) $18.683 unit 1 $18.683
Treaunent Building . 595 sf 200 519.000
Pump 5500 pump ) £1,000
Insulation for PFiping and Equpment $4.166 L3 1 54,166
Storage Tank 512.200 ank 1 512.200
Infiltranon System (incl. piping. fitings, filters. ermners) £14370 LS 1 $14,370
Infiltranon Piping Preparauon (punch hoies 1n prpes. inswll fitings, etc.) £3.593 LS 1 $3.593
Infiloation Piping Bedding 321 cy 40 £840
Infilraton Piping Installadon 520 I 500 £10.000
GW Collection & Air Stripping System insuilation $19.273 LS 1 £19.273
Elecmical 55.269 LS 1 55.269
TOTAL DIRECT COSTS (TDC) §1,005.697
CAPITAL INDIRECT COSTS
A. Conmactor's Overhead and Profit (50% TDO) §502,848
B. Engineering Design (25% TDC) $251.424
C. Destgn Studies (25% TDC) £251.424
D. Health and Safety (3% TDC) $30.171
TOTAL INDIRECT COSTS $1,035.868
TOTAL CAPITAL COSTS (Total Direct Costs + Total Indirect Costx) S2.041.564

II. ANNUAL O&M COSTS

A- Soil Vapor Extraction Unit O&M (5 years)

Operations Labor (8 ht/wk (@ 52 wks) 560 hr 416 £24.960
Supervision Labor (4 hr'wk @ 32 wks) £100 hr 208 520,800
Electrical Power $16.000 LS I £16.000
Mat (8 hr/ h (4 12 months) $100 hr EL) £9.600
B. Air Strippiog Unit O&M (30 yeary)
Operatons Labor (8 hr/wk (d 32 wks) 560 hr 416 £24.960
Supervision Labor (4 hr/wk @ 32 wks) 5100 hr 208 $20,800
Elecmical Power £14.000 LS 1 $14.000
Treatment Performance (1 water sampie/month (@ 12 moatns) $180 sampie 12 $2.160
Maintenance (& hr/month @ 12 months) s1o0 hr 96 59.600
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INTERCEPTION TRENCH, AIR STRIPPING. AND SOIL VAPOR EXTRACTION

OUA 0028517

ITEM
—

UNIT COST urNIT QUANTITY COST
C. Growadwarter Monitoring (30 years)
Sampung Labor (40 hr/year) 560 br 40 $2.400
Sammpung Analysts (17 Monnoring weils = 10% dupl) 5180 sample 19 £3,420
Supervision 5100 Lr 40 $4.000
Data Evaluanon and Reportmg 385 hr 120 $10200
Supphies and Materials 600 Is 1 £600
TOTAL O&M COSTS (30 yesrs) 53,121,000
TOTAL CAPITAL AND O&M COSTS 55.162.564
JCONTINGE.\'CY (35% of Total Capiwi and O&M Costs) $1.806.898
© SUBTOTAL (Total Capital and O&M Costs and Contingency) $6.969.462
USACE SIQH (8% Total Capital and O&M Costs and Contngency) $557.557
TOTAL ESTIMATED PROGRAM COSTS "’ $7.500.000

NOTES:

b

Escalanan c¢osts are not included
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ESTIMATED COSTS -

AIR SPARGING AND SOIL YAPOR EXTRACTION OF "HOT SPOT" AND NATURAL ATTENUATION

ALTERNATIVE S

OUA 0028518

ITEM UNIT COST UNIT  QUANTITY COST
I. CAPITAL COSTS
CAPITAL DIRECT COST3
A. Preparation Work/Mob & Demob
Mobilization & Demobilizanon $130.000 LS 1 $130,000
Additional Momtonng Well Inswilanon $40,000 weil 2 $80.000
Barrier Wall Excavation (berween wetlands & disposai areas) 52.67 sf 13,000 $34,710
Barrier Wall Instailation (berween wetlands & disposali areas) £3.20 st 13,000 341,600
Site Preparanon (Cleanng & Grubbing) S1,785 acre 1.4 82,499
B. Soil Vapor Extraction
‘Extraction Well Installadon (HDPE. 20" length} $1.500 well 20 £30,000
" Blower/Motor System (incl. knockout tank & insrumentuon) $13,400 L3 1 313.400
Piping (4" HDPE) $13.65 If 880 $12,012
Insulation for Piping and Equrpment £2.591 LS 1 $2.591
Pump (from knockout tanks o gischarge) 5500 pump 1 $500
HDPE Liner 54.05 sy 4270 517,294
Vapor Extraction System instailanon $6.478 LS 1 $6.478
Electrical $2.591 LS 1 $2.50
C. Air Sparging
Sparging Well Instailation (PVC. 42" length) $2.650 weil 30 $212.000
Compressor/Motor Systems tinci. insorumentation) $60,000 LS 1 560,000
Piping (2" PVC) £9.20 13 1,920 $17.664
[nsulation for Piping and Equipment £12360 LS 1 $12.360
Air Sparging System Inswilanon £45.933 LS 1 £45,933
Electrical £22,966 LS 1 $22.966
Treamment Building 595 sf 200 £19,000
TOTAL DIRECT COSTS (TDO) $763.598
CAPITAL INDIRECT COSTS
A. Contractor's Overhead and Profit (50% TDC) £381.799
B. Engineering Design (25% TDC) £190,899
C. Design Studies (25% TDC) $190.899
D. Health and Safety (3% TDC) 522,908
TOTAL INDIRECT COSTS $786.506
TOTAL CAPITAL COSTS (Totai Direct Costs + Total Indirect Costs) 5$1.550.103
II. ANNUAL O&M COSTS
A. Treatment System Q&M (vears 1 to 5)
Operanons Labor (8 hrrwk @ 52 wks) £60 hr 416 $24.960
Supervision Labor (8 hr/iwk @ 32 wks) 5100 hr 416 $41.600
Electrical Power (SVE) £5.500 LS 1 $5.500
Electical Power (Air Spargmg) $20,900 LS 1 £20.900
Electrical Power (Treamment Building heating, lighting, erc.) £1.200 LS 1 $1.200
Maintenance (8 hr/month @ 12 months) S100 hr 96 $9.600
B. Treatment System Q&M (years 6 to 30)
Operations Labor (8 hrrmonth @ 12 months) 560 hr 96 £5.760
Supervision Labor (8 hrmonth @ 12 months) S100 hr 96 £9.600
Electrical Power (SVE) £1.400 LS I $1,400
Electrical Power (Air Spargmg) §5250 L3 1 55250
Eleetrical Power (Treamnent Building heanng, lighting, ¢1c.} £1.200 LS H $1.200
Maintenance (8 hr/menth @ 12 months) 5100 hr 96 £9.600
C. Groundwater Monitoring (30 years)
Sampiing Labor (40 hriycar) $60 hr 40 £2,400
Sampiing Analysis - VOCs (17 wells + 10% dupli) 5180 sampie 19 $3,420
Sampling Analysis * (9 weils = 10% dupl) $360 sample 10 $3.600
Sampling Analysis ™ (9 weils = 10% dupl) $145 sammple 10 $1.450
Supervision £100 hr 40 $£4.000
Data Evaluauon and Reporung 585 hr 160 £13.600
$600 Is 1 5600

Supplies and Matanals
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ESTIMATED COSTS - ALTERNATIVE 5
AIR SPARGING AND 50IL YAPOR EXTRACTION OF "HOT SPOT" AND NATURAL ATTENUATION

ITEM UNIT COST UNIT  QUANTITY COST
TOTAL O&M COSTS (30 years) $2.211.150
TOTAL CAPITAL AND O&M COSTS 53,761,253
CONTINGENCY (35% of Total Capital and O&M Costs) $1.316,439
SUBTOTAL (Total Capital and Q&M Costs and Contingency) 55,077,692
USACE SIOH (8% Total Capital and O&M Cosis and Contingency) $406,215
TOTAL ESTIMATED PROGRAM COSTS $5.500,000
NOTES:

‘' Escalation costs are not included

Analysis for parameters which can mndicate biodegradation of chiormated soivents (e.g., NO;-nirogen, NO.-nirogen.
NH,-mirogen. total Kjeldahl nirogen. otal phosphorus, 504. soluble 1ron, methane, ethane. ethene, suitfide. TOC. BOD )

b3

Bactera énumeration
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ESTIMATED COSTS - ALTERNATIVE 6
SOJL VAPOR EXTRACTION OF "HOT SPOT"

ITEM UNIT COST UNIT OQUANTITY COST

I. CAPITAL COSTS

CAPITAL DIRECT COSTS
A. Preparation Work/Mob & Demob

Mobilizanon & Demobilizanon $130,000 LS 1 $130.000
Additionai Momitoring Well insrailanon £40.000 well 2 £80.000
Site Preparanon (Clearmg & Grubbmeg) $1.785 acre 1.4 $2,499
B. Soil Vapor Extraction
Extrachon Well Installanon ( HDPE. 40 length) £3,000 well 10 $30.000
Blower/Motor System (incl. knockout tank & insTumenmuon) $26.500 LS 1 £26.,500
. Piping (4" HDPE) §13.65 If 500 56.825
[nsulanon for Piping and Equipment $3.483 LS | £3.483
Pump (from knockout tanks 10 discharge) $500 pump 3 $1.500
HDPE Liner $4.05 sy 2,100 £8.505
Vapor Exmaction System [nstallaton $8,706 LS 1 8,706
Electrical $3.483 LS 1 33,483
C. Groundwater Treaiment
Equalizanon Tank $12.200 tank I $12.200
Piping (HDPE) $2.70 If 1,400 $3.780
Water Heaung Units £2.524 each 1 52,524
Air Heanng Units 58,506 each 1 $8.506
Air Stripping Unit (incl. blower) $18,683 unit 1 $18,683
Treatment Building 595 st 200 $19.000
Infiltration System (incl. piping, fimngs, filters. ennoers) 5§14 370 LS 1 $£14,370
Infiltration Piping Preparation (punch holes in pipes. install fitings, £3.593 LS 1 $3,593
Infiltranon Piping Bedding s21 cy 40 $840
Infiltration Piping Insmlianon $20 If 500 $10.000
TOTAL DIRECT COSTS (TDO) $394.996
CAPITAL INDIRECT COSTS
A. Conmactor's Overhead and Profit (50% TDC) $197,498
B. Engineenmg Design (25% TDC) £98,749
C. Design Studies (25% TDC) £98.749
D. Health and Satety (3% TDC) 511,850
TOTAL INDIRECT COSTS $406.846
TOTAL CAPITAL COSTS (Totai Direct Costs + Total Indirect Costs) $801.841

II. ANNUAL O&M COSTS

A. Treatment System O&M (vears | to 5)

Operanons Labor (8 hriwk @ 32 wks) 560 hr 416 £24.960
Supervision Labor (8 hriwk @ 32 wks) 5100 hr 416 $41.600
Electrical Power (SVE) £5.500 LS 1 $5,500
Electncal Power ( Treatment Building heaung, iightng, ec.) $1.200 LS 1 $1.200
Maintenance (8 hr/month (@ 12 months) £100 hr 96 $9,600
B. Treatment System O&M (years 6 to 30)
Operanons Labor (8 hr/month @ 12 months) 560 hr 96 $£5.760
Supervision Labor (8 hr/month @ 12 months) 100 hr 96 £9.600
Electrical Power (3VE) $1.400 LS 1 $1.400
Electrical Power ( Treatment Building heating, lighang, erc.) $1.200 LS 1 £1.200
Maintenance {8 hr/month i@ 12 months) 100 hr 96 £9.600
C. Groundwarer Monitoring (30 vears)
Samplmg Labor (40 hr/year) $60 hr 40 $2.400
Sampling Analysis - VOCs (17 wells + 10% dupl) $180 sample 19 $3.420
Sampling Analysis ¥ (9 weils + 10% dupl) $360 sample 10 $3.600
Sampiing Analysis ™ (9 weils + 10% dupl) $145 sample 10 $1.450
Supervision $100 hr 40 £4.000
Data Evaluation and Reporung £85 hr 160 $13,600
Supplies and Materiais 2600 Is 1 S600
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ESTIMATED COSTS - ALTERNATIVE 6
SOIL VAPOR EXTRACTION OF "HOT SFOT"

OUA 0028521

ITEM UNIT COST UNIT OUANTITY COST -
TOTAL O&M COSTS (30 years) $1,975.400

TOTAL CAPITAL AND 0&M COSTS SZTTT.241
CONTINGENCY {35% of Total Capital and Q&M Costs) $972.033
SUBTOTAL (Totai Capital and O&M Cosis and Contingency) $3.749.276

USACE SIOH (8% Total Capital and O&M Cosis and Connngency) £299.942

TOTAL ESTIMATED PROGRAM COSTS $4,000.000

NOTES:
™ Escalation costs are not included

@ Analysis for parameters which can indicate biodegradauon of chlonnated solvents (e.g., NOy-nirogen, NO,-mrogen,
NH;,-mitrogen. wotal Kjeldahl nirogen. wtal phasphorus, 504, soluble iron. methane. ethane. ethene, sulfide, TOC, BOD )

¥ Bactena enumeranon
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