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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 Leachtield 
(Transmitter Site); the Ruff Road Fire Training Area (Fire Training Area); and the Petroleum, Oil, 
and Lubricant Laboratory Dry Well (Dry Well). OU-B consists of one site: the Poleline Road 
Disposal Ares (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 Oil 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 inuninent 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 remediste the source areas have yet 
to be detemnined. 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: 

High-vacuum extraction (I-IVE) to remove contaminated vapors and 
groundwater from the hot spot." The 'hot spot" ís 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 
reinjecled 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 MCL5 for drinking water are met; 

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. 
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Groundwater at Poleline Road is contaminated with volatile organic compounds, including chlorinated 
solvents. While there are flO 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 multi-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 health and the environment, and will 
continue for five-year increments until the remedy is complete. 
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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 
rationale 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 (Ria) 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 

Fon Richardson, established in 1940 as a military staging and supply center during World War II, 
originally occupied 162,000 acres north of Anchorage. In 1950, the Fort 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). 

Fon 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 anti the continental 
interior climate of Alaska. 

The predominant vegetation type at Fon 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 Owwash. The Elmendorf Moraine comprises poorly sorted, unconsolidated till with 
boulders, gravel, sand, and silt. 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 
Naplowne 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 



Final 

OU-A 31533 

August 8, 1997 

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 darn processes the drinking water. 

Fort Richardson has generated 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 OU5 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 Leachfleld (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 leachfleld 
that was the subject of the OU-A RI. 

The Fire Training Area is located east of Bryant Airfield near the Glenn Highway (see Figure l-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 i 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 
were 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 
l-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 ftiday, 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 land. 
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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 spi11 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 
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 (V005) and semi-VOCs, PCBs, and 
heavy metals. Because of the limited amount of sludge-like material observed ¡n 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 Rl 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 saturating 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. 
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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 asaociated 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 Ares remains. 

Three investigations were conducted at the Fire Training Areain 1986, 1989, and from 1991 to 
1992to 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 ares 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 l950sto 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 lO feet to 20 feet BGS. Following removal of the tank in 
1992, the tank excavation was sampled and backfllled 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, A-3, and A-4. 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 l950s. 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 1mg/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 Masks 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 RUFS Management Plans for 
OU-A and OU-B, respectively. The Rl 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, EPA, 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 alternatives 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 Pl, 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 silt 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 IAMSLI) 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 riot a 
contaminant migration pathway, as indicated by the absence of contaminants in the samples collected 
at the site. Figure 3-1 presents a conceptual site model (CSM) based on the results of the RI. 

3.1.1.2 RufT 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 

17 



Final 

of a localized, perched groundwater zone. 

OU-A 31548 

August 8, 1997 

Groundwater occura from 140 feet to 153 feet BGS (approximately 236 feet to 250 feet AMSL) and 
within the unconfrned sandy gravel to gravelly sand aquifer. Groundwater 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 Rl 
conducted transport modeling of petroleum constituents in the subsurface soils. The model predicted 
that petroleum contaminants will migrate approximately lO 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. 

3.1.13 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 Rl, 
lateral contaminant migration has been restricted to an ares within an approximately 40-foot radius of 
the Dry Well. Contaminant transport modeling suggests that petroleum contaminants would migrate 
approximately II 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 4.0 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 

3.1.2.1 Roosevelt Road Transmitter Site Leachfield 

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 [jcg/kgl), 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 OU-A RI was conducted in 1995. The principal objectives of the RI were to conduct a 
geophysical survey and to investigste 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 organica (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 RufT 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 ares 
to a depth of 9 feet. Benzene, toluene, and xylene were identified ¡n 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 pg/kg to 485 pg/kg), toluene (732 pg/kg), xylene (1,116 pg/kg), bis(2- 
ethylhexyl)phthalate (4,100 pg/kg), and dioxins (0.0022 pg/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 pg/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 Rl 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 Rl 
soil samples include 3,400 mg/kg DRO, 1,300 mg/kg gasoline-range organics, 5,400 mg/kg total 
recoverable petroleum hydrocarbons, and 0.0239 pg/kg dioxin toxicity equivalency factor (see Figure 
3-4). V005, 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 Contaminated 
Soil aeanup Levels for petroleum hydrocarbons. Contamination above the acceptable cleanup level is 
estimated conservatively to be confined to an ares 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 analytea 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 Anny 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 3-5 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 Rl 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 flot 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 sample 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 fiat 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 l-6). The remaining area bordering Poleline Road is relatively fiat and wooded. 

The surficial deposits of the region are fiuvially 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 ICE 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 l-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 Â-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 Â-4 (see Tables 3-8, 3-9, and 3-10). This ares of greatest 
contamination at the Site is referred to as the "hot spot" and encompasses an area approximately 150 
feet by 300 feet that is bounded by a 1 milligram per liter (mgfL; 1,000 micrograms per liter [sg/L]) 
or greater concentration of I, 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 a 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 
sg/L in the perched, shallow, and deep aquifers. l,l,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 1 X l0, 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. 

22 
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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 St1dy involved field tests to 
evaluate the potential performance of toil 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 samples 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 chloride 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. 

23 
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Table 3-1 

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

OPERABLE UNIT A 

FORT RICHARDSON, ALASKA 
(mg/Sg, except an noted) 

Annlyte 
Preqncocy of 

Doteotion 
Range of Detected 

Concentrations 

Lnnr lion and 
1Sep50 (ft. BGS) 

of Mnxit000t 
Concentration 

Serreoing 
Concentration 

Nttnsber of 
Sampbex Exceeding 

Screening 
Concentration 

DRO 3 -470 AP-3598 (15 1 
I 

1000 14 

PCBS 

Aeoc(or 1260 
[ 

2/87 0.04- 0.2 AP-3617 0,0S3 [ 

Inorganico 

Aloncinnot 89/89 9,250- 24,100 AP-3599 (IS S.( 22,400' 3 

Socionr 89160 30-211 AP-3652 (40 S.) 154' I 

Cnlciool to/SO i,sto -20,900 AP-SOSO (40 5.) 19,400' I 

Chromium SO/SO 20-76 AP-SOSO (20 S./ 61.9' I 

Copper SO/SO 18-SI AP-3604 (20 S.) 54' 1 

Iron 09/50 20,300- 44,600 AF-3610 (00.) 41,300' 1 

Locd 59/89 3 - 40 AP-36I7 (0 0.) 20' 2 

Mtogonnnc 59/89 272-1,070 AP-SOIS (00.) 817' 5 

Sod/cm 89/89 72- 450 AP-3604 (15 0.) 200' / 

Voondicoc 89/00 30- SO AP-Seto/O S.) TI' 2 

Zinc 89/89 41 - 203 AP-3604 (IS S.) 1080 I 

Kry 01 end nl lubIe. 
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Table 3-1 (Coat.) 

Matrix A cleanup luneta (ADEC 1991). 
Risk-baird concentration equivalent toacanoer rank of I o 10 or a huard quotient oft for soil iognalion and ersadentaal land use (EPA 1995). 
Manicura, bnckgeonnd con000tretion mInded in Rl background samples er as listed ira Ihn Foal Richrrdroe Background Study (E & E 19961. 

Key 

ADEC Alanka Depaannroet of Envieenreensul Conarenotior 
DRO Dirset-eange organica. 

E & E = Ecology and Eevir000rart, len, 
EPA = Coiled Stoles Enoie000aental ProiucIioo Agnncy. 

9.001 Fertbelowgeonndsurfnce. 
mg/kg Milligesaes per kilogram. 
PCBS = Polychloeiertrd biphenyls. 

Rl Rrmedint lnvestigatiou. 
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Table 3-2 

SUMMARY OF RI CESSPOOL SAMPLE RESULTE 
ROOSEVELT ROAD TRANSMITTER SHE LEACHFIELI) 

OPERABLE UNIT A 
FORT RICHARDSON, ALASKA 

Aualyte 
Frequency of 

Detection 
Rango of Deteefroj 

Concentrations 

Lorstion and 
Depth (ft. BUS) 

of Moni,nom 
Concentration 

Screening 
Concentration 

Number nf 
Sncopku Enoerding 

Srrrrning 
Concentration 

Unknnwo FocI (mg/kg) 2/2 2,000 - 23,000 23.000 NA 

PUBs (mg/kg) 

Acouloe 1260 2/2 1.8-2.3 CROS 0.0083 2 

Ianrgnoirs (mg/hg) 

Cyonidr 1/2 1.2 j CERO - NA 

TCLP Otorgantes (mg/E) 

TCLP Saeuum 2/2 0.7 CESS NA 

TCLP Codmiorn 2/2 0.00- SIt CROS I.0 NA 

TCLP Leod 2/2 0.24-0.27 CESS ob triA 

TCLP Mercury 1/2 0.001 CESS 2,0b NA 

Flnohpo'mt ('F) I/I 200 CROS </40' NA 

Rink-board conccnnrafion cqoivufcnf too uonucr risk off o 10< orn hoeovd quotient oft for coil iogontion 004 ronidonricl fond oso EPA 1995) 
Toxicity ohnrncleeintio concentration, Resource Cooservation and Recovery Aol /40 CEE 261.24). 
Ignilobilily chorocletislic threshold, Re000ccc Ccnnrrvolion end Recovery Aol /40 CFR 261.2!). 

Kcy nl cod cf labio. 
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Tbk 3-2 (Conf.) 

Ky 

- = No screening 0000eotnnrion exists for analyte. 

CFR Codo of Pedntnl Rsgnlations. 
EPA United StaIns EnvieonnrnroI Protection Agcncy. 

= Dofront Fobronheit. 

S. RUS = Feet below groord torfaor, 
ng/kg = Milligrnms por kilogton,. 
rny/L Miltigrsms por ktnr. 

NA = Not npplicobln. 
PCBa = Polychloricatrd biphnnyts, 

Rl = Rrserrdiol lrtveetignlion. 

TCLP Toxicity characteristic losohing ptoocdoro 
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Table 3-3 

SUMMARY OF Rl SURFACE SOIL SAMPLES EXCEEDING SCREENING CRITERIA 
HUFF ROAD FIRE TRAINING AREA 

OPERABLE UNIT A 
FORT RICHARDSON, ALASKA 

(mg/kg) 

Aoolyte 
Fraqoeocy of 

Dthotioo 
R,og of 

Cooenofrotioo, 

L000tloo ood Dopth 
of Mooimum 
Cooeeotmtioo 

(ft. DOS) 
Seceeniog 

C0000toaIioo 

N,mhr of 
S.npIeo Eoemdiog 

SO9oeni,.g 
Conrentrotio, 

DRO 11)11 10- 3,400 N9 (10.) 100' 2 

GRO 3/5 2.) - 1,300 N9 (1 ft.) 50' 2 

TRPH Il/I) 26- 0,400 MII 1.5 ft.) 2,000' 2 

BNAo 

Bonoo(o)pyrxno 3) II 0.21-0.94 09(1.50.) ft,o9ftb 3 

Bcnooft$fluoronthenr 4)11 0.19- 1,4 09(1.50.) 0.ft7 2 

Dioxin,, TEF Il/lI 7.2) 10 I0 - 

2.39 00 I0 
MII )I.3 ft.) 4.3 'o io' 

loorgooks 

AIo,ninoon II/II 11,000- 20,000 09(1.50.) 19,000' I 

Botium 11/11 64-300 Lb (09.) 130' I 

Colojom 11)11 2,100 -4,500 09 (1.5 ft.) 3,600' 1 

Coppor Il/lI 10-100 LlO (09.) 54' 2 

Leod II/lI 6.6-94 LIO (Oft.) 27' 2 

P01,0,6,10 Il/lb 230-790 LIO (Oft.) 420' 4 

Koy 01 rod of IohIo. 
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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) 

Laeotioo nod Depth Nonohen nf 
of Maximom Samples Exeesdiog 

Frnqoeaorj of Ronge of Conreatratiosa Soeern'mg Sereoning 
Annlyte Datentino Coneemrotionn (ft. UGO) Concentration Cnnnentralino 

Sodium 11111 91- 450 K9 (0 0.) 420° 3 

Zinc lI/Il 47-210 LI0(00( 00° 2 

Sorroniog criterio booed on Alosko oon-UST matrix levet A oonoeoteotiono foe potoolrom-oontomiooted noii (ADEC 1091). 

Screening criterio booed on EPA, RegionS, risk-booed oonoonrrnuoo eorreapoodingto encuno lifntimu concur rook oft 0 iS or a horard iodru of I for noii 

ingrdioo ood moidontiol land oso (EPA 1995). 

Screening eritnoio based on the mouimom000000trniiono doleotod ir aiio_aprctiio hookgroond asnrpiro or bcokground Ironia tinted üo ihr Background Dato 

Aoolysis Report, Font Richardson (E & E 1906f. 

Koy 

ADEC = Manko Department nf Environmental Conservation. 
RidAs Bose/neutral end acid exrmotabto organic compounds. 
DRO = Diesel-range oogonios. 

E & E = Roology sad Environment, ton, 
EPA = lJnitrd States Envi000rn0i Profeotioe Agenoy. 

il. UDS Feet bnlow gmand surface. 
GRO Goaoline-mngo organica. 
ng/kg Milligrams per kilogram. 

RI = Remedial iovesttgntioe. 
TEI° Toxioiiy rqeionleeoy tao/or. 

TRFH Tonti rnoovombie posroleam taydrooaebnns. 
liST Undrogmuod storage tank. 
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Tobla 3-4 

SUMMARY OF RI SUBSURFACE SOIL SAMPLES EXCEEDING SCREENING CRITERIA 
RUFF ROAD FIRE TRAINING AREA 

OPERABLE UNIT A 
FORT RICHARDSON, ALASKA 

(mg/kg) 

Aoolyta 
Froqoaoay of 

Doteetioo 
Range of 

Cooeeotrnttoon j 
Loaal(oo and Daptb 

of Maoimom 
Cooceoteotton 

(ft. BUS) 
Sereomog 

Conorotrnttoo 

Nombm of 
Sampim Exodiog 

Scrroiog 
Cooeeotrntioo 

DRO 73/113 I -6(0 AP-3635 (20 0.) 100° 5 

GRO 28/82 0.28-420 AP-3635 (20 6.) 50' 4 

TRPII 83/Ill 9.3- 3000 AP-3635 (30 8.) 2.000° I 

Dioxino, TEF 58/100 .54 o I0 - 

19) <0 io 

AP-3637 (10 L) 43 0< l0' 2 

Ioorgnoteo____________ 
Arerai, 110/110 2.! - 17 AP-3645 (20 8.) 14' 

Cola),,« Ill/Ill 2,700- 14,100 AP-3607 (1108.) <2.000° 3 

Cheomboo Ill/Ill IS -69 AP-3637 (50.) 58' 1 

Cobalt Ill/Ill 7.7 - 18 AP-3637 (40 ft.) 16' 2 

Copper 111/Ill (7-230 NIl (2.50.) 54' 4 

boo Ill/Ill (6,000- 40,000 AP-3637 (406.) 38,000' I 

La4d 110/100 4.2-59 NIl (2.5 8.) 20' I 

Mo8oaaioo, 181)111 5,400- 15,000 AP-3640 (40 It.) 11,200' 5 

Niakel Ill/Ill (8- 79 AP-3640 (40 6.) 63' 2 

Kay at and of tabla. 
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T.ble 3-4 

SUMMARY OF RI SUBSURFACE SOIL SAMPLES EXCEEDING SCREENING CRITERIA 
RIJFF ROAD FIRE TRAINING AREA 

OPERABLE UNIT A 

FORT RICHARDSON, ALASKA (- 
Lonolia.o and Depth Nombre of 

of Moolmam Samples Eneeediag 
Freorsonoy of Rossge of Coonesateatino Serrvamg Srrreeiog 

Aonlytr I)eleeliass Corsorootrotiosso (ft. BOB) Conneotestino C000005tralioa 

Pot000ium Ill/Ill 340-1,700 AP-3643 (20 5.) 9300 5 

Vanadiaro 111)111 25-71 ,AP-3637 (405.) 670 

Zinc Ill/Ill 41-240 NIl (2.5 B.) 110° 2 

Soreoniog anteo. booed on Alocko non-USI ornino level A aoncerrlraliona for polroluaon-aoolnrnieatad ovil (ADEC 1991). 
Sorreofogoniterio baond on EPA, Rrgion 3, rink-based concentration corerspondiogro onorai life ime corcar cok off n t0 oea banned index of I for oeil ingestion 

sod reoideot)al food ate (EPA 1995). 
Screening criteria based on 16e rnanaoam 000centrati000 detected io nile-specific background samples or background leerla listed io thr Backgr000d Dato Analytic 

Repent, Fort Ricboedscn (E & E 1996). 

Keyo 

ADEC = Alaska Deportment nf Environonoenlol Conservation. 
DRO Dinael-eangn oegsnian. 

E & E = Ecology and Eovirnnoment, Iva. 
EPA = UoitedSiatos EnvirvementalProteclion Agunoy. 

ft. BGS = Peotbelowgnnxndaoefoce. 
ORO = Gssoliron-rangnerganics. 

mg/kg Milligrams pee kilogram. 
Rl = Ronoediol Innealigatico. 

TEF Tooioïty oqaivslseay factor. 
TRPH = letal recoverable peteoleom hydrocarbons, 

UST Uodergenoed storage sank. 
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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 

Anaiyte (g/L) (jig/kg) 

VOCu 

1,4-Dichlombenzene 0.44 ND 

1,3,5-Triniethylbenzene 1.SN 42,000 

BNAa 

1,2-Dichlorobenzenc 
I 

270 34,100 

Key: 

BNAa = gase/neutral and acid extractable organic compoanda. 
sg/kg Micrograms per kilogram. 

g/L = Micrograms per liter. 
ND = Not detected. 

POL = Petroleum, oil, and lubricant. 
VOCs = Volatile organic compounds. 

Source: United Staten Army Engineer District, Alaska, 1993. 

32 
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Table 36 

SUMMARY OF Rl SLUD4E SAMPLE RESULTS 
POL LABORATORY DRY WELL 

OPERABLE UNIT A 

FORT RICHARDSON, ALASKA 

RCRA Nombre of 
Froqoroes of Ilorordoor Sompl Eorrodiog 

Anolyte Detection C00000u40ioo Waste Criteria RCRA Criterio 

loo gossic ljsg/L) 

TCLP Lead Iii 4,600 5,000 0 

TCLP Memory III 871 200 0 

TCLP Silver III 240 5,000 0 

Fool ID (mglkoj 

Koeoroov I/I 67,600 NA 

Key: 

- = Na screening enlenon rüste for analyse. 
Ill ldsnlifionlion. 

I Eilimotrd. 
ygIL = Miceogrema par liter. 

mglkg Milligeanvs per kilogram. 
NA Nat oppliosblr. 

POL = Poarolra,e. oil, sod lubrncaat. 
RCRA = Resource Consvrvoton aad Recovray Act. 

Rl Renredial laureligotion 
TCLP = Toxicity chorr5oviatio Iracising pvocrdavr. 
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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) 

Loeatioo and Depth ei Noeebm el 
MaoImttm Sampim Eoemdtng 

Feeqeeooy el Range ei Coaeeotention Soreeniag Sereening 
Analyte Detention Conoentr.tioon (it. BCS) Contentrodon Cnoeeotrat.on 

DRO 55/66 2- 1,600 Al-3619/156) Opt 6 

CRO 8/56 5.34 -650 AP-3619 (15 0.) 50° 3 

lonegnolen___________________ 

Aotio.00y 25/66 0.46- 0.4 Al-3648 (00 0.) 22 

Colcevm 66/66 2,500- 13,000 Al-3648 (80 IL) 13,0006 2 

Chromien, 66/06 12- 120 AP-3619 (IS IL) 606 

Cobalt 60/66 6.2 -36 Al-3620 (50 0.) 216 

Lend 66/06 2.7 -64 Al-3621 15 8.1 926 

Mogoeniote 66/66 4,400- 55,000 Al-3620 (50 0,) 24,0806 

Moroory 37/66 0.066-2.2 60.3618 (5 0.) o.06 3 

14/vbd 66/66 18- 280 Al-3620 (50 0.) 1706 1 

Potonniom 86/06 200- 962 AP-3848 (80 8.) 950b 

Silver 3/66 2.4 12 AP-3620 (50 0.) 4.26 2 

Vanodiom 66/66 22 -78.8 Al-3648 (80 8.) 776 
1 

loy at end of ohio. 
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Table 3-7 (Coat.) 

Screening orilenia batest on Alasko non-UST resIno Irvnl A cononntrslionn for Ieam-000lonninarrd soil (ADEC 19911. 

Screening onitrnia board no Ihr eranimorn concentrations dnteotnd in nitn-spnoitio bnokgroond sornplcs or backgr000d roela littest in Ihr Bookgroond Dtto 

Analysis Rrpont, Font Ririnardaon (E & E 1996). 

Kny 

ADEC = Alaska Department of Eovironmcntol Ccosrrvalicn. 
DRO = Diesel-range organícs 

E & E Ecology and Eovirorrnnercl, Inc. 
ti. BUS = Fretbnlowgrorandsarfaco. 

DRO = Oetolinr-rnngr organica. 
org/leg = Milligrams per kilogram. 

POL Pnteolront, oil, and lobriconl. 
RI = Remedial loveatigation. 

UST = Undnrgeoond aloenge tonk, 
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Table 3-8 

SUMMARY OF SOIL SAMPLE RESULTS 
AREAS A-I AND A-2, AND OTHER AREAS 

POLELINE ROAD DISPOSAL AREA 
OPERABLE UNIT B 

FORT RICHARDSON, ALASKA 
(mg/kg) 

Noo.br of Smpl 
Froq0000y of Rango of Dotodod Lootioa of Moximnm Sorooa'mg Ex.rnodü.g Soonnoing 

Analyte Detection Coocentrations Coocentration Cooeeetrotion° Concentration 

Ioorgaintcs 

Amonio 24/24 4,6-15 SE-011 (6-9') and 0.43/C), 23/N) 23 
Sa-015 (12-15') 

Bncylliom 13/24 0.28-0.45 SB-07 /0-3') 0.13/C) 13 

EPA, Rngion 3, 00/oboe 20, 1995, Rink-Boned Conoentrations, Rcsidnnliol Soil. 

Key 

(C) = Cnrnínogcoie nnk'bascd sorecn'mgconeentmotion. 
EPA Unitnd Stotno Envicoomentol Pnennclion Agnnoy. 
mg/kg Mi0(gconns per k(logmnn. 
(N) Nonooneinognnio nab-booed ooennning0000enleolion. 



Pago I o) I 

Table 3-9 

SUMMAI(Y OF SOIL SAMPLE R1SULTS 
AREAS À-3 AND A-4 

POLELINE ROAD DISPOSAL AREA 
OPERABLE UNIT B 

FORT RICHARDSON, ALASKA 
(mg/kg) 

Nomber of S.nsplec 
Freqaeooy al Bocee al Detected Looatioss of Mnü000. Soreeaiog Eooeedissg Sererciog 

Acolyte Detsot'soss Cmsoeoteotians Coaorrstratioo Coaoesttration° Coaoesrtrstioo 

VOCo 

1,1,2,2- 14114 0.0011-791 MW-14 (la-20') 32(C) 5 

Tatmct,l000ethtnc 

Issorg.ssir 

Aramio 14114 4.0-lI IB-Dl (5-7') 0.43(C), 23(N) 14 

Doryllium 6(14 0.30-0.39 SE-Dl (S'-2') 0.15/C) 6 

a EPA, Rogioo 3, October 20, 1995, Risk-Boned Coocculra400,, Rotidootiot Soil. 

Koy 

(C) = Coroioograi, ,jok-boaot 0000dniog 000000lrotioo. 
EPA = Uoitod Siclos Ervironmatrol Protection Agnony. 
J = EStarcIr,). 
mg/kg = Milligrams per kilogram. 
(N) = N000urninogroir risk-boor,) srerooiogoonornrsurioo 
VOCo = Vo/utile orgsoin oompoondo. 
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Table 3-10 

SUMMARY OF GROUNDWATER SAMPLE RESULTS 
POLELINE ROAD DISPOSAL AREA 

OPERABLE UNIT B 

FORT RICHARDSON, ALASKA 
(mg/L) 

Nambr el S.,eplee 
Exceeding Rhk-Bee1 

Freqeeec of Ronge al Detentad loo.tion of Monimem Riok-Baned Soreemag Snwniog 
Aanlyte Dtedioa Cooneotrotione Coneentrolioo Conoentration Conaentrotioo 

VOCe 

Benenne 3114 0.00034-2.91 MW-14 0.00036(C) 2 

Cenbon Tet,echlonidn 2/14 0.0022-2.61 MW-14 000016(C) 2 

Chlono600n 4(14 0.00053-1.41 MW-14 0.00015(C) 4 

I,I-Dichloeoothenn 4(14 0.00014 J - 0.00)2 Mw-9 0.000044(C) 4 

nie-1 ,2-Diehloroelheee 9/14 0.0053-1.6 MW-4 0.061(N) 3 

ironn-1,2- 6(14 0.0038-121 MW-14 0.12(N) 2 

Diehloroethene 

1,1,2,2- 10114 0.0063-1,9001 MW-14 0.006052(C) 10 

Tolrachloroethone 

Tottnnhloeooiltroe 5/14 0,00035-lI J MW-14 0.0011(C) 2 

1,1,2-T,iohionoothonr 4114 0.00078-0,0023 MW-3 0.00019(C) 4 

Triehloroethrnn 12)14 0.0003l-220J MW-14 0.0016(C) 9 

Inorgoolen 

Areroin )oolilierod( I/IS j 0.012 MW-7 0000045(C). 0011)9) 
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4.0 SUMMARY OF SITE RISKS 

Baseline Risk Assessments were conducted to determine the necessity for and extent of remediation to 
be protective of human health and the environment. The detailed reports 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) to I in 1 million 
(1 X 106). This means that an individual could face up to a lin 10,000 to 1 in ¡ 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 (RtD); that is, the intake level at which 
no adverse health effects are expected to occur. This ratio is a summation of all Site contaminants, I 

this ratio, called a hazard index (HI), is less than I, 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 l-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 RECs. For this ROD, the RBCs reflect 
residential exposure assumptions of I 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 ¡ x 10 for groundwater and an HQ of 0.1, which were determined to 
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be overly conservative by the Agencies. Inorganic chemical concentratio1s 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 Superflind 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 [EPC5]) 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 Superfluid; 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, includint 
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 potential 
carcinogens. SFs are expressed in units of milligrams per kilogram per day (mg/kg-dayi' 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 RtDs 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 RID. RfDs are derived from 
human epidemiological studies or animal studies so which uncertainty factors have been applied. 

The Risk Assessment relied on oral and inhalation SFs and RIDs. 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 l0). An excess lifetime cancer 
risk of I X l0 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 I in 1 million (1 X l0) and 1 in 10,000 (1 X 

l0) is within the generally acceptable range; risks greater than I 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 RtD. 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. 

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 pathways under 
current land use conditions. 

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

At the cesspool area of the Transmitter Site, potential excess lifetime cancer risks greater than I X 
lO were calculated for potential future RME industrial and residential exposures to soil (I X lO 
and 5 X l(T5, 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 HIs 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, chlorotbrm and manganese, were identified at the Dry Wall. 
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 I was not exceeded at any wells at 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 
the Dry Well. This analyte is a common laboratory contaminant. 
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 minerals 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 
}1HRA 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 results likely overestimate risks associated with 
COPC5 at OU-A. 

4.L2 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 consicerations. The potential for 
adverse effects from contaminants of ecological concern (COECs) on plast communities and aquatic 
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 to 
human health, 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 ail 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 

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 results 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 l0-), and the noncarcinogenic HI 
was less than 1 for residential exposure to soils at 0 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 threat 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 
hillside 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 V005 
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 samples 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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OU-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 include the thilowing: 

ED and area use by potential receptors assumed a worst-case 
scenario. Ares usage by receptors was assumed conservatively to be 
100%. lt 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-manunal 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 LD5, 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. lt 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 ot COECs and the exposure 
and toxicity assessments, the risk characterization results likely overestinlate risks associated with 
COECs at OU-B. 

4.2.3 Summary or 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 therere 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 Polelmne 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 

RRF1'A Surface Soil Benzo(a)anthracene 

Benzo(a)pyrcne 

Benzo(b)fluoranthene 

lndeno(l ,2,3-cd)pyrene 

DRO 

GRO 

2.3.7.S-TCDD 

Aluminum 

Subsurface Soil DRO 

GRO 

2,3,7,8-TCDD 

Beryllium 

Chromium 

POLLDW Subsurface Soil DRO 

GRO 

Chromium 

Groundwater Manganese 

Chlora farm 

Key: 

DRO = Diesel-range organica. 
GRO = Gasoline-range organics. 

POLLDW = Petroleum, Oil, and Lubricant Laboratory Dry Well. 
RRFFA = RufT Road Fire Training Area. 
RRTSL = Roosevelt Road Transmitter Site Leachfield. 
TCDD = Tetrschlorodibenzo-p-dioxïn. 
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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; 2E7 
Leachfield Petroleum, Oil, and Lubricant 

POL Laboratory Dry Well Petroleum Hydrocarboni 1E7 

Ruff Road Fire Training Area Petroleum Hydrocarbon. 3E 

Key: 

PCBs = Polychlorinatcd biphenyls. 
POL = Petroleum, oil, and lubricant. 
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Table 4-3 

CURRENT EXPOSURE SCENARIOS 
REASONABLE MAXIMUM EXPOSURE EXCESS LIFETIME CANCER RISKS 

AND HAZARD INDICES 
HUMAN HEALTH RISK ASSESSMENT 

OPERABLE UNIT A 
FORT RICHARDSON, ALASKA 

Fire Training_Area 

Expoaure 
Scenario Exposure Pathwiy Cacean Lifetime Cancer Risk Hazard Index 

Recreational Ingestion 1.3E-07 2.1E-02 

Dennal Contact 91E-08 - 

Inhalation of Fugitive Dust 11E-11 - 

TOTAL 2E-07 0.02 

Note: Recreational exposure at the Ruff Road Fire Training Area is the only complete exposure pathway under 
current land nue condition, at Operable Unit A. 
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Table 4-4 

OPERABLE UNIT B 
EXPOSURE PATHWAYS EVALUATED 

IN HUMAN HEALTH RISK ASSESSMENT 
FORT RICHARDSON, ALASKA 

Receptor Exposure Pathway 

Hypothetical On-Site Resident lngeauon and inhalation of contaminants of concern in groundwater 
from ehallow and deep zones 

incidental ingestion of soil in exposure Areas A-1, A-2, O and A- 
3, A-4, and T 

Inhalation of airborne constituents from soil in exposure Areas A-1, 
A-2, O and A-3. A-4, and T 

Ingestion and inhalation of contaminants of concern in wetland 
surface water 

Ingestion of wetland sediment 

Inhalation of indoor vapors front soil and groundwater 

Hypothetical On-Site Industrial Incidental ingestion of soil ¡n exposure areas A-1, A-2, O and A-3, 
Worker 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 

Medi. Maximum Caucer Risk Maximum Hazard Indexa 

Hot spoL soli. 8E3 0.8 

Hot spot groundwater shallow zone 1 2.800 

Hot spot groundwater deep aquifer 9E2 47 

Downgradient soils 8E 0.005 

Downgradient groundwater: shallow zone 2E2 18 

Downgradient groundwater: deep aquifer 2E3 0.9 

Hazard index values greater thun 1.0 are znaidered 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: 

VOCe (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 l,l,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 RuFS 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, after RAOs are met, 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 

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 based on either human health risk estimates that exceed or fall within the 1 X 1O to 
I X io4 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, RBC5): 1,1 ,2,2-tetrachloroethaneO. 1 mg/kg 
and PCF-4.O 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 fctllowirig ARAR is the moat 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 OU-B were identified, screened, and evaluated 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 Trestability 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 
natursi 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 RAO5 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 $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 
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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; therelbre, 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 $993,325 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-I 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 collect 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 alternative 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 costs. 

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 
pressurized 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 yea.r 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- 
Terni Groundwater Monitoring 

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" soil 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 S-1 

REMEDIAL CLEANUP GOALS FOR GROUNDWATER 
POLELINE ROAD DISPOSAL AREA 

FORT RICHARDSON, ALASKA 

Contaminant of Concern 
Maximum Dected 

Concentration (mg/I) 
Remedial Action Objective 

(mg/L) Source of RAOa 

Benzene 2.9 0.005 MCL 

Carbon Tetrachloride 2.6 0.005 MCL 

ci,-1,2-Dichloroethene 37 0.07 MCL 

trans-i ,2-Dichlorocthcne 12 0.1 MCL 

Tetrachloroethene (PCE) 11 0.005 MCL 

Tnchloroethene (TCE) 220 0.005 MCL 

1,1,2,2-Tetrachloroethane 1,900 0.052 RBC 

a State and federal maximum contaminant levels for drinking water. 

Key 

MCL = Maximum contaminant level. 
mg/L = Milligrama per liter. 
RAO Remedial action objective. 
RBC = Rink-based concentration for drinking water, based on an increased cancer risk of 1 X 10& 
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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 

Tetrachloroeshcnc 159 4.0 RBC 

1,l,2,2-Tetrachloroetbanc 2,030 0.1 RBC 

Note: TCE did not exceed RBCs for soil. 

Key: 

mg/kg Milligrams per kilogram. 
RAO Remedial action objective. 
RBC Risk-based concentration for soil contaminants leaching to groundwater, based on an increased cancer 

risltofl X 10. 
TCE Trichloroetl,ene. 

67 



OU. 
31598 

Final August 8, 1997 

6.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 

The selection of alternatives was based on an evaluation using the nine Superfund criteria specified in 
Table 6-1. The first two criteria are known as rhreshold 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 ,nod(fying criteria. 

6.1 THRESHOLD CRiTERIA 

Overall Protection of Human Health and the Environment 

Alternatives 4 and 6 would provide the greatest protection to human health 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 health and the environment 
by reducing the possibility of human contact with contaminants and minimizing future infiltration of 
contaminants 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 attenustìon. Because 
Alternative 2 includes monitoring, the rate and degree of contaminant reduction would he known. 

Short-Term Effectiveness 

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. 

Impleinentability 

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

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. Cormnunity 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: EVE 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 ost-effeetive 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 dora the alternative protect 
human health 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 lawn? 

Balancsng 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, Coni. What are the relative costs of the 
alternative? 

Modifying Criteria: Evaluated as a result of public 8. State ucasplance. What are the states comments 

comments, or concerns about the alternatives considered and 
about the preferred alternative? Does the state 

support or oppone the preferred alternative? 

9. Community acceptance. What are the 
community's comments or concerns about the 
alternatives considered and the preferred alternative? 
Does the commustity generally support or oppose the 
preferred alternative? 
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Table 6-2 

COST SUMMARY OF REMEDIAL ALTERNATIVES 
POLELINE ROAD DISPOSAL AREA 

FORT RICHARDSON. ALASKA 

Annual 
Annual Monitoring Total Present- 

Alternative Capital Coat O&M Cost Coat Worth Coat 

1- NoAction $0 $0 $0 SO 

2- Monitored Natural $80.000 $29,070 $29,070 $1,300,000 
Attenuation 

3- Containment $993,325 $9,600 $20,620 $2,500,000 

4- Trench. Air Strip, SVE $2,042,000 $142,880 $20,620 $7,500,000 

5- Air Sparging, SVB, Naturel $1,600,000 $72,736 $29,070 $5.500,000 
Attenuation 

6- lIVE and Long-Term $801,841 $64,878 $29,070 $4,000000 
Groundwater Monitoring 

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

No discount or escalation factors are included in the costa preaented. Costo include an operational time 
frame of 30 years. 

Key: 

lIVE = High-vacuum extraction. 
O&M Operation and maintenance. 

SVE = Soil vapor extraction. 
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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, and 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 remediste 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 
I-IVE, 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 ares, 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 remediste 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-l). 

The "hot spot' is defined by the area containing greater than I 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 
l,l,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' treatment 
system. 

The fiat 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 downgraclient 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 include 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'; 

s 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; 

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 wilt 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. Once 
these implementation processes and policies are in place, this ROD 
will be revised to incorporate auch 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 

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 preclude 
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 rernediation goals for three continuous quarters after 
remedy shutdown and the plume is not expanding. Based on information obtained during the Rl and 

on careful analysis of all remedial alternatives, the Army, EPA, and ADEC believe that the selected 
remedy will achieve this goal. Groundwater monitoring 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 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 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 (TI) 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. 

77 



OU-A 31608 

C2 JVSSOS\JVO 71Cdr 

Record cf Decision 
Treatabitity Study 

Enhanced Extraction 

Design and Construct HVE 

Data Indicates No Successful 
Groundwater Institute Enhancement Treatability Study 

Restoration 

No 

Yes 

Do Not Implenent 
Enhanced System 

Long Term 
Objective No Modify Long Term Objective 
Attainable (e.g Ti Waiver) 

Yes 

Monitor Remediation and 
Evaluate Performance 

Until Objective Obtained 

0 1997 Ecology nd Environmnnt, Ico 

FIgure 7-1 REMEDY IMPLEMENTATION STRATEGY 
POLEL.INE ROAD DISPOSAL AREA 

78 



Final 

8.0 STATUTORY DETERMINATIONS 

011-A 31609 

August 8, 1997 

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-13 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 AM) APPROPRIATE 
REQUIREMENTS AND TO-BE-CONSIDERED GUIDANCE 

The selected remedy for OU-B will comply with all ARARs of federal and state environmental and 
public health laws. These requirements include compliance with all the location-, chemical-, and 
action-specific ARARs 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, promulgated 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 ARAkS are restrictions placed on the concentration 
of hazardous substances or the conduct of activity solely because the 
ARAP.s 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 a 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 (l)(A) Water Supply is applicable to the source 
area, and Class (l)(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 MCL5. 

8.23 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[cj); 
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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 aeanup 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. 

8.4 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 OU-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 OU-B satisfies the statutory preference for treatment of soil and groundwater 
by utilizing treatment as a main method to permanently reduce the toxicily, mobility, and volume of 
contaminated soil and groundwater. 
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9.0 DOCUMENTATION OF SIGNIFICANT CHANGES 

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

84 



Final 

APPENDIX A 

ADMINISTRATIVE RECORD INDEX 

85 

oli-A 31615 

August 8. 1997 



Fort Richardson, Alaska Administrative Record Index Update, 1997 

Faga NranrbsrsOU Cat Na Dole Title Abstract Author Resilnient 

00001000112 A 112131/89 DFOP Program Review, Army Deveoplior. Irialory. liv) oleonlavnrrorrrv. node of Army Nr re Dreien 
OU AI(ikl Invi.rIl.rvar Resirreonirro liegr_ue dc_snip ni_rive. issues arid ciiiiuerinv 

1119/ I) 111)7, ICier) Riel rrd.snor I'RLTh Ir ltg rl nIno K scroll (rood I airer Soc 

9/II Spill 

000(33 (01004 A I I (213/09 DEI)P Program Review, Arnry Descrrpiron, Iriniory, list oF 000taoli 14lire. node el Army Noire (liver 
OU A Dreh I Installation Resrrirarion Program, cleanup srarus, saurs and concorre 

WN-F) 007, P1W I) (((/6, and CR D lord sranai el ihr wir 1er Inure yin r Foi I(neh,nrdrrinr 

lOI I. Fire Burri Pits 

101)015 1000)7 A I I 7/6/91) DIvRP Pregnant Reviom, Arirny Fioan.rrpierr. hisiory. list ofraroroirir rire corde nr) Arirty Nrriie (Averi 
lIti A (rock I lrstellatinrn Resvinrntttrr Prnrgrotrt, dlerininy riittiiv. resues arid errrcerrnr rrrr 

FTW-D-007, Pot t Riclr,rrduurn p(r(r71( hind sr,irus el lic RecueroS Orad t Isroirirrer Sire 

PCB Spill 

on 

00(11(8 0)0110 A I - I 7/6/9)1 DORF Program Review, Antriy Desesipuer, valsO, tini nl ecnranov,ioie. rroide el Atri1 Noce Divert 
OU-A Bask i Installation Rvslonaricn Pnirgoani, clensvp, statua, i505na and concerns milesiorni, aind 

WO D-087, 011V-D 1)1)6, and 1)5-D Feed sirios clrhe iwo Ore burr pire er liii Riehrrrdsirr 

00 I, F ire 0 srs Pr te 

(1)11)11 1110)413 A 1.2.) 1,124(87 llnritueselt Rirrel Ii_eteoroiei Armi )t_iukuoivnirdinrinroe_nrioir lilt iliC eriCe li.urr3r litri or rIre Alex_inder io(ioe(inin Nriio 
liti A (nash t t'le_sav1s Plut ltnnnueveli Korel'rr,nnnniiiitioroou- (riAl t) AI.iek i 

00050 (10095 A 1.2.3 4/15(00 Sampling Plan for (ne Investigation Ocrerai gardanua Irr safo cvsduei ohrle vawpltng USAED Alavko Nuco Gteetr 
OU-A Kock t nf PCB-Covtainariarnul Stril nl the harardoat and Invio wasins at rhe 000nereli Ruad 

Rriovevslt Ruad, Port Ridlr,itdstrn Tranurnitrer One 

Transformer Sits 



Fort Richardson, Alaska Administrative Record Index Update, 1997 

PageNssmbore OU CuINo Date Title Abstract Aether Recipient 

10096 001S9 A .2.3 8/21/91) Fina) Roesaveh Read Transrrsirrer Describe, rosniloong procrdarar I suniphng. leid E & E Fiistre Snooks 
00 A Bssnk I Site, AJE QC Pian, Fori Richardson, flirasUrclflafls. and sansple aral/oc assis Oies te he isoli ai La 

Anchorage, Alaska performed during she pratiesO hr is/lair dc/corsI/a 
Chemical data. 

11(16(1 181268 1012.3 01151921ra Thinsng Firs Wink Il,iss. ',01 I Fissi sneliidcsihouainplsngaailisoinispl.so,issil I; & I' (licol CVilli,ssscs 
lrc A Book I l'i. Richardsnn irrl Ft (ircely QAIQC pisa isis ihn Fisc Trcinirg Iisini'sis/.a5iss;s li's Cii; sia cl 

181269 (1033(1 A .2.3 0/15/92 Fsm 'l'ratnrrrg lilla Wisrk 15l,iss, ',ist Il, lari It stekcica dra prioedriras his Bici4 555/ i. & I. i i_sessi Va Ihosrr 
IiilOIIcsski Mrd sria l,cs'Iïsplsss.s issir 'I_sis Il usCii sssrusaslsli (resist; rsssss lsssss1s i,s udii; luis; 

R,ch;irdsins sed l'i tirad9 

0033) 00385 A 1.24 9/26/06 Phase I, Haeardous Waste Sludy Na Rnatua/ion a(shrnsasanncnand aasoniaicorlasssssalsar AI/HA Arnsy 
0/5-A Book i 37-26-1(729-87, Eoss/oírlioe of Fsre relrasrd e rho seil rs (hr Fsm Traisisng Pila al FissI 

Training Pits, Fun Rrcla;srdsursa, Wainmrrghl. Fasst Rich,irdaon. uni (eri 

Alaska 

00386 00387 A .2.4 6/15/OR Repart nf I/in Field Invesisgaison lrclsdrs a desoriphon nf the Ronsorcir Bead Arnry Nuis' fican 
alu A look i Cisnilireleal ra riso Rusussa celi lisian TransmssInr Sire sampling srvrsug,Oros srsìulcO,sken lnisiui 

PCR Area April 2h Ilrrossgi; May 4,/980 

00388 00399 A (.24 10/15190 Soit Quality Assrsseseni, Busldrrg Presenta mauls, al sail qaalsay asscssmcni rari of 56/neon & Wilson USAEI) Alaska 
OU-A Bank i No. 996, ForI Richorainsin. Alask;a Ouildsng No 906 

sua 

o' 
-J 



Fort Richardson, Alaska Administrative Record Index Update, 1997 

l°ssgeNontltersøli('ai No Drtte litio Ahslranl Aotltor Rerj1ijrttt 

illr4irii 111171(1 A i 2.4 4/I/91 Ii cova vallI oilitritivii Oat Aile I'noiti.Ilnieoi 0v,) a vile oit iii 
. lei IA '°ii let I Ss i lievi hi dii ivi 

OU A O,,,ik r lnvevltgiteoo. Per19cr Repirtt tilo Iloirveacli Reid Transmuter See riel loislsid rile ilS viii 5Le1.i 
licOl IeVurvg.elelr anal relocated ileitgo_ virIlvOileltilti 
plant md apeailiciliirtis fer reieedi,aorrm iii lAti 
eonioteio,eion erre developed h,ised corlee 

90711 00847 A 1.2.1 5115191 Ennironmenlal Atsessment end Tho EA pnrlormod in accordance euh NEI'A Kenneth Nertharnee Niine Given 
OU-A RenO 2 Finding of No Signrfcanl ¡topear, determined hot no signiricani impocls wourd Occut USAFO Aiarks 

Army Irissallatiett Resimirarren (rem ike remeval unii disposal of vort,inaoaied orli 

Program. Ritnvevc-ii Rouai 
triller 

Transmitter Sire. ForI Richardson, 
Alaska 

(0)048 01038 A 1.2.4 2/i 2192 Progress Ropes) Oir lite loirfttoastiten ResaSi tri Ihn iOtesitatinecAnitorroif Sie iirvvvive el USAId) Aliirk,i t iSAlil I Al,ivk.m 
OU-A book I it) Fire TraIning Pits it Font Fier l'raining Pils nl Fee Rich,rrdiori l-lier Wainwrtghl. 

Richardson, Firrt Wairwrlflil. aii semi Fire Crecly 

05 Furt (Ineely, Alaska 

0l039 01076 A .2.4 2/26193 Sstssrtnary of Fieldwork and Chemical Water und slsdgr aomptns were eelleeied from Ihr POL USAED Alaska USAED Ai,isk,i 
OU-A look) Data Report from Neseniber 1992 t.aharnrn,y dry well in determine lhecorcenlratitrn,nni) 

Sampling Eifert. POI. Lab Tank. Fort lypeseleatltoniln.iiier pmaenl 

Rtehandntin. Alaska 

01077 0(114 A (.2.4 2/26/93 SanrotaryofFteldwerl. and Chemical 000rmonyothetdwoek and 0000rimai dala err/rated troto Detinyn Thirttkir Ntiiia (lleco 
OU A honk I Dala Report from Novenrbee 1992 Ihr POL Laboratory took, esaprt AirO. 

Sanrpheg EIfert lOI I ihr Tatik. Fitil 
Richardson. Alaska 

OilS 01751 A I 24 9/15/93 StIelose-lifattiral Pso1uee SupinI her Mcihitds (te tod resound iosatrme.ivinma iii Fire h aie Io lISAIt) Alaska 
ilii.\ liookn lOS i-mie iraienta e I'll. A I-urlI (cOrti) cati It. nIhilO t'il.. (It,' iirtio sty Iseo_nr i III ii im.ie,nili ai' 

rind Sri I Giccty Alaska cmntimi.eemi retI AsAmli mi op lenins ilma lIti i 

Qe 
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Paga Numbarn OU Cat No Date Title Abvlruel Anthor Reespantat 

01752 01754 A 1.2.5 7/7/93 Site InvestigaI/ora Report Ion Frre ADI!C review contmnnts on hic dritnito in000gasiOn I any Howard Credei 

OU-A took 5 Training Pity, Rcvicw Comnients repon tor the Fire Training Pits at Fou Rohirrd.vafl and AltEC ttPtt 
Fort (;reety. 

01755 01759 A 1.3.4 9/12/91 Santmary of Soil Chennical Data, Soramarb al lirtdwork and sawplrog rnsnlii tim ihr POL 13e!wyr Thontay None Given 

OU-A BoilS POI.) ah, Fort Riehtniliire AlanLi oodrrgnirurd stonate tank at POI t ihoratory na/ding USAUD Atila 
No. 9Db 

(117611 1)1767 A t Ir 2/24/08 IesltrIitttime Roytriratvrtt Ptoiri miri litn!tidc.r reared/al mttctitalascr toi i/i ttii,eneli tta,vt Alestttv!ci leloivvimi h15t 

OlA toilS Wirrk Flintier! litt ike )gtiiiveve)t Troosnsiitee Site t Snt:Ir Stil. 
Sired Palya.itlorieited iltttla009l 
(PCB) Site on Font Richtirdvitn 

o 
ro 

1)176801760 A 1.6 11)9/90 Commenta, Roovevela Sited EPA comments on Ihn wodsptin Otroglin Joltnvrmrt Keiriretti Noittiaorei 

itti.A sinkt l'n_itsostitlet Site Ut' Plot. S.riiilm!tttg t I'S ris viti it 

mind Airztlyriv Ilitt. titraI Autrvorttee 

I X(ilitril tritt 

01769 01825 A 2.1.3 214/91 DnaftWork P)oo. Part!, SawplinF Sannp!inganatyaianndQAtQCp!ana tar dotenwiniog USAED ALrvka None (Avon 

OUA took 5 Analysis, & QA/QC PLie for soil nentanninarien by POL prod attn iii Ihn vicinity of 

Porro!eatn Laboratory. ttii!disg 28h, Ihn UST tir the POI. laboratory 

Feel Richardson. Alaska 

1826 0)890 A 2.1.3 i0!l5I95Fnnal Approah Docantent Remedial PrescrIs thaOonnsll apprauah lar reporting Bland RA E & E USAE[) Aloskm 

OU-A BookS lnvestigationlFeasibtlrty Stoily, OU- resslln. and ostahlmshesaprrtioinany tiarmroonk for - 
A Fort Richardson Alaska prstR) mCmivtvem, including ihn ES and Rncord vt 

- 

Decision io 
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Page Nonabers OU Cci No Diste Tillo Abstract Aisthor Reeipiesrl 

(11099 02024 A 2 1.4 2/151911 Iv) lIrstiot Onvlratie, I'rograro, Oeic,li_iiiii,i pr ec,, ,deo lllvcr6iy i,iili)iIiI,gilirI /5/WI' I AI-Il Ill/Il 
ll A Irak Stage I Sue Nr, 2. I)iv,,cvelr I),,,I re 611 iii, lila' t) incIvil liii i vinilici Sire. Clove 

lravsriii llorA/e liricI Sc p 
2iii 6.11 e n.iirrplarg liai viiI ere P LI, i iii ,Oldiiiii .1101/ 

niiilpliilgrnioaladeal. 

112(125 02(55 A 2 I 4 2115/91) fnslallaiiiir Reati,r,irroii iirIigr,iiil Sliil )e11 OrIesii5iIlOo rndqrrai,I.,Iirc lIA III i-ire WW(' 11A1'Il. 1)1111 

11)1 6 irisO e Since i. Nile No .1 loa' I iio,,ic' iiiioilìg l'OS Ii 'liii W,ilioiiela i ill 
ISiS lei_1111e lvii lira 1/11511 ScIalli, 41,11, 

02156 0210/ A 2. .4 9/12/91 Somntary of Seri Chcrn,cal (hIll, Inclridoa,o,allsolahnroic,sl id/ran III, i,, I ramp/na I)elwyo ilvaiirn S NUI) AI,i,l,,r 
OS A Both POL Lab, ForI Rtcl,arr(noo, Al,l,La co/cAed Iroiri milhin ihn POI labor iloi yairinay 11161/11 Ai eLi 

02108 02360 A 2.1.4 (0130/92 Lardlaw Eo,rronritootai Snearron, Sirorivary or soil ovconsrron a, iii, RearmeS Rond Slorling & An,Iil,i)Cn USAR) AlaeL,i 
OU-A BooS) COcorico) QC Roporl, Roovovoll Trons,oilior Sire Loaclrirold. 

Road Toaosminor Srio, ('hase!! PCB 
Renier] ial!, n 

0236! 02362 A 2.1.5 4/II/91 Remedial Oplioos ir) Rooeovoll Road Doeaoarnls approval of rira recommended roniedmal Edivin Ru)) Davll) Wdliairm, 
Ora-a Book 6 Transorillor Site allornolivo ofotf-siro isndfilling ofeorranliva)od Soil 0ES USAEI1 Al,,U 

Irvin 160 underground bunko, r) R,vinni oir load 

1(2363 02363 A2 .5 11/13195 Coorr000Is October 1995 Appnirach Comiereis vn rho approach daca, cot loi dro Ill/A LIrais Hliwalll Kol 01 lAodiici 
OU 60,056 Dovornen) Ion (I/i A REPS AltEC 0/Il', 
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PuguNumbrrs OU CuiNo Date Title Abatract Atathor Recipient 

02364 02360 A 2 1.5 11/20/95 Cononoents, Oli-A Approach Con onore an ihr OU-A approacir dament. Matthew WtIksnn Kavio Gardner 
OU-A Bent U Document EPA I1PW 

02366 02370 A 21.5 120/95 Comotrnts, Fart Richardson COn000fltsou thnFortRtchardnnir E nkgroaodntady MatttrewWtIkroro Knorr G,aetnrn 

OU-A Dank U Rackgomnd Stony, and OU A RI/ES and Ihr Oli-A approach document EPA 111W 

Approach Onrcamcttt 

0237102396 A 2.5 3/4/91 Project Onview Conirnorta, Project Insladna miaules ni Ihn Prtrraany 1091 rchper0 n000aa Charles lAtokicy ('nalnd I o-3ooL 

OU-A 000k 6 No. Fr/i-O 007 Roorovrlt Rutad curt encrer rrgnndirg Rrrrrsrvolt Itcini I 99ES Alar tIPIS 

Traiìsítìtttrr Site! Fort Rteh,rrdnon, 
6° Alaska, Per-70 l'CB SpiS 

20202 20283 A 3.1.2 30196 Status report for Ihr OU-A llennedrul Sansroanuraacltuitiracurdacled Uy E&U daning WillIam Richards 3rd Baies 

OEA ama n Invrntigatian Frinmaty and Manch 1996 nod projects planent ion ihr ER E USA1'Ja Atarka 

'97 Ilpdrslr noorairden of Mrlch roel Apiri 1906 

02397 02624 A 3.1.3 4/10/95 Roosonrlt Rand Tnarsmitlrr Situ Includes Ihr sampling aad anuiysrs piar. QAJQC plan, E & E USA/rD Ai,ask,r 

OU-A Book, 7&l Work Plan, Fort Rivh,rrnivan, rnhrnntacornplorntian plan, nod Arr health and safety 

Anchrrnagr, Alaska F' let Ihr Reid rnsesrigutiro a/lire Rno,rvrlt Rand 

Trnormrlicn Silo irr lili ro rcmndr,niirrir planning 

iI2625 03029 A 3.1.3 2/iS/95 Mantagrnrartt l'lati Drrrrrr,rc,rts, Man,rgctrtcrrt plarr, sarrlpllng and orn/srs piar. QA h & ir I GAlet) AlarEs 
OU A Orni, 7/it Remedial lnvastiyattrro/Frusihrirly proirer pioo, aile specific health rod Intero piar, and 

Study. OU-A, Font Rtchsndeon ARdEr Ian Ihn Rl und ES o/Oli-A Ri/FA al Fari 

Alanka 
Richandnon. 

ta 
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Pago Nttmbora Oli Cot Na Date Title Abntrarnt Aethor Rnripierrt 

03030 03032 A 3.1.3 6/16/95 Reniediol lnvrsiigolron, OU A (Oli- ircindea propoaed changea ro he ciiiiplirg iiratrgy ai William O/atraed. Tort Bila. 
OU AOniOS A) BuiTRead Fire Irairung Area. iheiil1Rri.idFircTraining Arai P & h I SAi lIìiI.vhi 

Proposed Changes ro Sampling 
Strategy 

0204 20286 A 3. .3 /8/96 Responses ta Cornnienis ore ihn OU- A rrnpnnae in cnrmnrott prrpanoal by C//PPM. 
OU A nook 9 A Approach Document 
97 LIndare 

03033 03215 A 3 1.4 8/17/92 Latdtaw Environnienmal Servions, Sommary et sort sampling and coouaerinaoon 

Ott A limA O Chernioal QC Repart. Sirocovoli doirneaven jr tito Rootenelt Rivolir;oivuiliri Silo 

io Ruad Trottrsumtter Sire. rca 
so Snurrouti:utiirn 

1)321603241 A 3.1.4 7/22/94 RuFS Manogarraenrr Plan. OU-A: Reoionkbaogard iniomnn.ioon 1er 01.1 A 

00-A 000k t Review of Background Iniforuniotron 

03212 03292 A 3.1.4 8/10/94 RI/PS Marragoantene Pian: OU-A: Prriirriouury inrrrrpsini arre rnlrdclu ululi i/utuiy 
00-A Rook S Corceptaat Site MO/Av. Data obiootiorr. and ARAKS for OU-A 

Qualtry Objectives anti Prelonsitary 
Applicable or Relevant aud 
Apprurpitoic Reqsirrrrucntv. t 

Repens 

03293 03306 A 3.1.4 0/4/95 OU A Soit Stockpile Rasuitv/Drsposat Reaalrn Iront toit aanrpltng at tic POL Laboratory 

OU-A Beak t irdicair ihr dirti coriinga air otr:io 

William Riahaiats Toit Batos 
EAU t TArli Aku.Li 

Sterling & Asvoci:trev USAI-ti At,ivk:i 

t/&E 
t SAttIt Sl.u,S,u 

LIA E Ted t/,ules 
USAPU At.nk.0 

o 

Walliaer Sich_inh cil 
E & E htSfltt0i Stn,t.i Sa 
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20287 20642 A 3 1.4 8/15/96 Fioul Baseline Hiamio houAIt oid The RA doiermioni wheihoroierolalsd oia000,Ojoo F & E USAID Alasilt 
OU A Omk 9 Ikelopical Risk 011 A, Dosorl il OU-A i orok to po0io 

'97 ilpdair Fort Rklrinison, AI,ik,ì 

20643 21612 A 3.1.4 11/I/96 Finiti Rooted/ui In /9,olon Report, 'momA lic moult, 010e RI sondoAol olOr A rolo E & hr liSAis!) Al,tsi,a 
Oli-A nook, 9-12 OU-A, Fori Richardson, Alaska, Mol 995 iO October 1995 ir accotdaoco osilir tiro OU- 

'97 Update Volumo I. Repon A Muragootrni Fluo 

0330703307 A 3.1.5 8/I/94 Coottoert,, RuFS Moo,tgoeeoni Fian, Cointoenlsor tilo OU-A RI/FS ocoagorrsool pialo .111110 Howard K'lltl (,ardttor 
OU A 10060 OU-A AllOt. tillS 

03300 03308 A 3.1 58/9/94 Remedtah InveriigaiionlFeosibihiiy Reoie10000ttnenio on ihr OU-A ntonagrteettt pion Muttheo, W,ikenon0 Keson (bedmar 
0000001,8 Ssady, OU-A Monitprcrt Fluo, Fort FPA OPW 

Richardson. Alaska, Cortritiroots 

03309 03312 A 3.1.3 9/26/94 Reniedtah Iovestigation/Feastbihiiy Reoir0000tetenaon mOU-A marogetneot Pion Moithew Wolkeroog K ovro (briber 
00-000068 Siudy Management 'lori, Ctritcepivai r000rptoal oitr modrt uod ARAR, EPA OPIO 

Site Model ted ARARO, Comments 

5c 

0331303314 A 3.1.5 0/26/94 RI/FU Manogettioni Flur: OU A, Fort Reimos 000tareotn 0016e Oil-A otoougootoor piar. Loot, Howard Kovro (iatdnoe 
00-A BookS Richoardton, Commerts AOUC 00W UI 

a' 
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(/3315 03323 A 3 I 5 10/3/94 RuFS M00000nt Pite OU A Screw oretenil on tite OU-A nr e 5ctrecet platt t cuir fittwatd Cotto 
Ott 5. ObviO ARAIAs, Ferri R h,srdsrrn, Clrsnteonto AIOAitv Atti t- ttt'W 

113324 03325 A 3i 5 0/7/94 Reopoese to Cosnmeniv, Rl/PS A ensponoeto At/PC snot EPA avnrerartvon lite lii /t Welhant Retisattis led I/tier 
OU-A 00okt Management Pian. OU-A RuFS management pian E & E usai-tr sta g 

03326 ((3326 A 3.1.5 11/10/94 Reo pense io Csrnsntcnto. Ri/i-S 
Ott A Ovvi t Management Pite. OU 7g 

Respoeso to A[nEcvitat el ARAi/e A/bert Kr,tvs i tota t 
tti'W till-i 

0332703330 A 3.1.5 I i/i0i94 Rl/PS Management Plan: OU-A- Review remntenta on ehe OU-A management pian Loots Homard Kovist Gardnot 
OU-4000kO ARARs Fort Rschattitttn. Cetmnteots ARARs AltEC FtPW 

(1333 i 03339 A 31.3 i2/2I94 OU-A, Reteeeit,tl (casato ctnttsrtoes.t ttn ihn OU A rtatttgettetst ltitts Mattleew Wrikernog Kevnt 
(io A Onto t isvostìgatestn/i-e,sstittiìiy Sttttiy 'l'A tA'W 

Managettteni Fi.ttt, Ctstitrironts 

03340 03340 A 3 I 5 202/95 Orafi Ftnai Manogenteert Pien for OU- Rnnsnwgemmsnig on ihn OU-A dratt itch nr,tnagonsont Manitevo Wtiketttttr Kette ii,rtrittot 
0/i A Ovvi O A, Cttteniettir pian EPA ttt'R 

LS 

o' 
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PageNnemtinra OU CatNo Date Title Abstract Aathor Rteiipirnl 

113341 03341 A 3.15 3/2/95 Msnagenannt Plan: Oli-A Fori Do he approval 01511e Oli A oiaitsgciuciis plan ovfloscird Kevin 
Oil A itiL 5 Richardson. lelnraioy 1993 AttiC iiiOt 

21h13 21623 A 315 2/20196 OU-A Renendial 
OUA 000k 12 leveR/got n/Fe bila1 Study, 

97 Update Ecological lUisIs Assessnenl. 
Measurement Species sail 

Ansnssroenl End Psi/isis I-risi 

Ricls,irslsco - Alivla 
2162421625 A 3.1.5 4/19/316 Cirninaonis iris Drift IgesaicilisI 

inri o sort, I' laiscslip_aiaisia Repissa Il_sit. Ill A. 
'97 Update March 1996, Fort Rsclsasdvasr, Alaska 

21026 21620 A 3.1.5 4/24/96 Comments Or DroIt OUA Rei 
051 A Rink 12 Investigotsssn, Farn Richardson, 
'97 Pudele Alaska 

Proseaste aasssrsary 0110e ecutogocl cod ptosis lo ho William Rscla,irslv lcd lites 
oled ton she OU-A Ecologscal RA I he nanississy seas E & 5 i SOPII Si.,rk 

prepared is snspssnse Io corrimesisl in 5h - (srl n 
Apprslaeis Esocarscns 

Res io w 

21629 21635 A 3.1.5 5/20/96 OrafI OU-A RI Report Comments Reninw Comments 

OUA Book 12 

'97 Update 

21636 21645 A 3.1.5 5/30/96 Comments on Orafi Boseliae Risk Rrsieocssnsmrssa 

0t5.A Bank 2 Avsessmeol, OU A, Fists Riclsandson, 
'97 Updsin Alaska 

slips llsiivaist lv cuis is 
Allis 

Malrhew Wilkensny Kcvsss G,srdner 
EPA [SPW 

Anhat Lee 'sessi (i,srdner 
CHPI'M 100W 

Matllaew Walkeosno Kos in (i,indncr 
[PO UI_w 

Ça 

roe 
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l'age N,tmlrrrs OU Cut Na Bate Tille Ahslraol Author Ifenipielil 

21644 21644 A 5 6/5/96 Canoero, on Drill I-1 ta Ilc,iltlr Orlon maria rois llorv,inl Rosir 
OU A Coal. IC and Ecological Risk Assirsninoirtr, Atil/O I iAl 

'97 UpdaIr OU A. April 1996, Fort Richardson, 
Alaska 

21645 21647 A 3 I 5 7/2/96 Draft Baseline HERA and ERA, OU Review caminerA Arthul Lee Kevin Garilnre 
OU-A Book 12 A. April 1996 Arai1 F1PW 

'97 Update 

Docanrentconlotns E& E'trespsiav.i si i/ic Arnry, E & E 21640 21660 A 315 10/I/96 Annototed review ronetionlr tar OU- 
OU A look 12 A, Dnat'l-Fioal Remedial PPA, and -AI3PC's coiornonls sin ihr di,ili lival verniras c SAI_li U.S. 

'97 Updatn lnvnsrigatirrn and Draft Final Risk of Ilse Rl and Barran health 0A/i-ciilrimcal RA 

Assossnio nl 

21661 21677 A 4.0 1/3/96 Stalenrent of Work. OU-A Feasibtlmsy Prrnenls tile background, coniraciolijocliars. None Divori N rire Givra 
AO A Book 2 Study, Font Richardson Alaska dnscntpOOn el asks required freer ihr coniracial. 

'97 Updatr criaplotaio scheda/e, disrnsiiirs 01 Ihr sshinAiali 
prosnniaitonnnoquned, ihr solatvinslvp clIse 000itaclot 
oahilie publio. and Ihr tnoitied ri p.iysnctii 

03342 03364 A 4.2 6/13/91 Detign Analysis for Roirtedi,ilior Svmmnaryaf;hcdnaigr logic usai butiro lic bails tar E & E USAI-I) Al,isk,i 
OUA Book B Project, Roaseselt Read Transmitter deaisinrtnsrd in proporing Ihr prrlert plans and 

Silo, Foil Richarilson, Alaska npeolltcaiirosier Ihr lite; the ropsirrcsriains 
inlormalton ahaul angineeting odeulalcini. 
crnmisloraiiors. applicahle urardards al prrlssrmancr. 
proJrat SOW. aad deli go construirA 

21678 21837 A 4.2 11/I/96 Final Frastbilary Stady. OU-A, Ralf Pecicnia.iscrtniatyolRl rosiiliv.oiiihlishovtomo/ial E & E IISAF.D Al,isk,s 
lili .1 Itiak 12 I/asti1 I-ito 'ltsiiiìai'a /'its'.t. I/uil - iiiiilsc li huhn-' .01 aiA lies i pIstil. i1si '-il-iii,.' 
'er cran nc-trotas ulivii rcelan/o1icr, aid iirocmslcs.iilci.ola,l _o_/yov ii i 

's 
Pa 
's 
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l'rigo Nurnbro OU Cat No tAtto litIo Abstract Aolhor tlntlisient 

21854 2871) A 4.3 10/23/96 Work Pion No. Peoporod Plin tor A Irait po eolalr000fadetotrp tI r,r arr loe UI A Wiilianr Burnus lIent Itor 
OUA 000k II OU-A and OU il aloI OIJ B EA I Sai 

97 ilpeisia 

2183921853 A 43 1/i/97 Proponed Pion ion Benreuiial Aciron Sito peOpOredplao pennoatsclo;eop laie/tee or Oli-A hemp 

OU A Beak IS OU-A and OU B. Fori Richardson. and oir apnlrnrnaiienr lot OU B al I-no Buch odian 

97 Update Alaska 

2l87l 2I585 A 4.4 7/18/96 luec-hnrcral Muerrrr,e,osuluurir 01) A Pernools ieisseclr,ul acOass oh)ncirveu. pua4nrrruuury Wulircarir lirclarrule I cul 

OU A Itok Il Feasibility Slurly, Task 2 remedrutuan goals, general roil/ante carriles r & i esaltI 51rA 

'97 Update rechnirleginn and process o/rioni and rcrrradu,il aclurrru 

altornalirns or OU-A bared anille Rl rirA RA roynrrs 

.4 

21886 21891 A 4.4 7/23/96 Rosanrplseg Orrranda'ater Monitoring An ctsroodmprtl io tiro OU-A Rl/FO ManagemeniPl,rrittoulCoiiiey Ta-ti hallas 

III A itrork IS Wells l'ire Iiuursrirs/lktr.ois ri RirI'i ;irldrcsunii' lIra- in-rorilrlitig iii llar' nrurrraoaorr ni-lis liii I' I, t ris alle ri r a 

'97 Update Ruraul F-ira Truiinrtig Arel, Firer 
iolyaliloriaata-d dihrnerr-p-dionoudpalyelilrrrun_aetl 

Igichard cirri. u'\iunk,t 
rielraii,rr ir lar. ari .iO_ulysr'i it Ilic tilt)-) 

21892 21892 lion/ore conententt. Louts Homard Restii Oardner A 4.3 7/50/96 Cammoasis so Technical 
OU-A Book IS Mnmonandarn Feasibility Study, Task ADEC OPW 

'97 update 2, OU-A, Fort Richaruton, Alaska 
C 

2t893 21895 A 4 5 8/7/96 Coneneonla on OU-A Ferusibrirty Broiera cirinoteoln Marrhetv Wilketiio7 i(Cciei liatuirirr 
OU-A Book IS Study Teclrntc,ul Meuiioiuundonn EPA tWW 

'97 Update 
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2)896 21897 A 45 9/16196 Cirniwents Io Drift Fear bility Study, ReAcio nuns i orni Howard Kotin (i,irilncr 
OU-A livrE It OU A, Rolf Road 1/1ro 'loaning Area Atti-i' tti'tt 
'97 [Jedare 

Roo vi vicoli M,tltltow WilLi_wir' Li_ivi / 21898 21919) A 4.5 91/11)196 C otilo lirAI I'c,ivibtltlp Study, 
01 A llorA It OU A. Ritti Road I-ire Irtitnirig Area FIA runt 

'07 tt1iitatr 

/25/96 Annotated Corotnonts io tito l'intd E & E s rosponses io vowmnvts luirai tuo Auroy. Al/EF. William t/ucli,oulv levI 21901 2)9)7 A 4.5 
OU A tinS ti Fe,tuihility Study Re1rottu. Oli A, tod EtA an the dotti FS report [Et' t StIllAi E., 

'07 Update Fort Richanditro, AbrEn 

21918 21919 A 4.5 11/27/96 Cortootents to Working OralI Nit 20) Rcvtnwcorruroents 

OU-A 010k 13 Proposed Piso fon OU A atud OU B. 
97 Upd[ir Notiesoben 4, 1996 

21920 21922 A 4.5 12/6/96 Comtnpr[u, on Pioporod Plan fon OU Rrv,nwoonnrnnnts 

00-Atiiot, lt AvtndOU B 
97 tipdete 

2)923 21923 A 45 1219/96 Ctirotnnnts on Pnoptroul Plan fuir OU- Review commons. 
lit-o itrio) it A ted (11/Il 
'97) tetar 

Louts Uowvtnd Kevin 
ADEC [uPS 

Maoltew hVilkattot Levitt (hit doct 
EPA IIPAS 

C 

Rahoni Yo, k Kevin liai 
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21924 21926 A 4.5 2/10/96 Cornorents on OU-A FS, OU-B FS, Ressewcrrroonnla 

Ott a nook OU A/B Proposed Plan 
'90 Updato 

21927 21930 A 45 12/17/96 Conrorents on OU A and OU B 5/esoso vomerrotu 

OU-A Book IS Proposed Pion 
'971 pOste 

21931 21934 A 45 2/24/96 Cons,nrnts 0000 A and OU B Rnntnrscoororenls 

01/-A Book IS Proposnd Plan 
'7 Update 

Asethor Rncipieol 

Malt McAIco Kevsr (lardons 
('Il/I'M OPW 

Michael 1/arado Kevin / arAnce 
/srnt trl'W 

Matthew Wtlkonrng GirAres 
E/a, DPW 

03365 03366 B 1.1 11/5/90 FavO Sheet Polelrne Road Disposal Dincassesirvnotigatioe cOons al NicEno Road Cristal Fo/BreaS, Nono (Sven 

OU-0 Book I Area (PROA) Disposal Area and potential further scIssor/we trw 

lnforsnctt000000ersrng Ike diocovery al booted Matthew Ncrrtlsrap J assona I rckay 03367 03371 B 1.1 10/20/93 Chesrncal Evens n Alaska 
Oli-O Book t chemical worrIer training materIals sr Ihr Polelina Road arosy Arscy 

ltsr1sssv_sl hies 

o 
03372 03300 B 1.1 10/27/93 Safely Concerns for PROA Soil Presrrtalsoo otcheonical screening cnnductcd to dale RoheO Wrentorose Narre Circo 

OU-B 5/entI Storage end guid,sncc scgardsng Ihr chrisrscal igerts cvspeclnsl ss tr/sv 
the cisc/Mustard tod Loodsita) 

esa 

io 
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Pago Nrnbprn OU Cat No Dato Titto Abutraol Author Kodpicrrt 

//33i/I 03460 5 23 0/13/FI Poiciino Road I7oposei Area, Peserai lire oatrtpitogdoargo pl i.sttsithe yneltottntry Roirret Citessoss NootrOtteo 
tisi rioni. t Reinos/ial invostigalion FccIinrcul RA pits ter the Poteltno Road Ooisrs.,t Aie.t ist' 

Pian 

(/3461 03489 B i 2.4 5/15/04 Rnconnuisssitee (iroand-penetrairtrg Eaalaalosstibsttrfaeocoodiiiona at tito i'rieittte Reati D,tniel L.ossstti USAi'i) AI,tsk,t 

Outs hotS t Rodar sod Fiectnt»itiagttetic intiuctiors Disposai Arca ai Fori Rehuís/no,, t'OliO 

Surveys el tito PelaSen R,,0d Site. 
Fari Richardson, AlasLt 

1)349/) 03751 B 1.2.4 12/i 5/94 Pololino Rirai) Sïpttvoi Aire, lire11 Wttrk perhtninod and lindtng.r 't ,,,aest,f.,liO,,s ti ihr (111M I Stili) AlteS,, 

tO Surir I lutai Ile si i. l'lavi .5 I) Felci its' Stesi Fusi,,,, ei (it,',, 

03711 03751 B 1.4 7/iS/OS Poloirno Rood Disposal Arne, Siterpreifto rufniy pions tar ihr nopanded etto ESO ATUAMA 
OU-O Rook t Enpooded Stir Investigation, Fori iflvrrtrgotten of Eno Richardson 

Riahandson, Alaska, Dia/i Accidoni 
Preinnilor Safety Pion 

03752 03966 B 1.4 2/IS/Fl Pololine Road Diaposoi Area, Prontdesnorslii of the invesiigottnnoinnnrec arca ESE ATHAMA 
Ott o Inni. 2 Expanded Site lnvtrssg.oton. Fort conlaminanin and uttogaozes the net,, oieny releases 

Richandsen, Alaska and(cr potcsit.ii titteeti to hotu,,,, he.,ith and the 

03967 04028 B 1.4 9/24/91 PoloFruo Read Disposai Arce, PIons Or ihr nomi inveosgason et eontantrnotron ai ihn ESE ATI-1AMA O 
00-n Onnk 2 Remedial Invesitgairon, Fitti Poichne Rood sooner orean io asarla ihr painnitil 

Richardson, Alaska, l'eclinical Plan ihrc'atnt,t human health and tite c'noirttrlinet,l oid tir 
moke ic'ettmmonslatatns rogsndittg ptrlcnttal rc'tttedial 

sua 
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Page Nirnalrers OU Cot No Osate Tille Abstract Author Recipient 

04029 04055 II I 42 0/0/95 (ianphystcol love ystltor il also Draft I/ori report ssmtrtar cgt tortes sot goophyticol CR001. 151W 

Ill Ill tsr,52 l'fiDA otsn,glvrtts st tito l'trIcitro Rosit isis tecol boso 

sto dootosi too ololoeo,ttsi ho lro,000ts0000 ossoivo tool hosroo 

04056 04081 5 1.5 8/24/90 SorNen Geophysical Inva'stagatton, Three sariaca goophy lin gatitO methods torre OSE Nose 

OU B Book 2 UntIed Slates Army l'ont Rtchordsoo oint1 to help drIed the possible pro50000rot ns,ttett.tts 

Faotlily, AItoog. Alotok ortdlorohtects btoiod ir the hotto oborta ot the 

04082 04082 5 1.6 12/14/89 Noitftcalion to USEPA of the Wallten satt hoattos Io EPA rogaitittoy the d000ttoeey of Kenneth Nttstltotttor l2otttglots Jttltosoott 

OU B Book 2 Poleltne Road Dtspsrsttl Atett a possihie post cootamioltise rile orar I°otettro Road USAEI) AlorS, LIA 

04053 04083 B 1.6 1/19190 Review Comments no the PotrIrne Raoteso doasroaali oo Iba Polaitne Road Dosposot Ama Doaglas Jchnsoo Kenneth Nttethctmor 

SUO Rook 2 Road Disposal Site, Espandod Stia rnparded atte inaesttgstioa EPA ttsAFit dl.ok.o 

tnveiliocttioO 

04084 04085 0 1.6 6/24/91) Irlerntew wills Mr. P;tol Rorseland lotervtew waS Paal Roseland reg.trdtrog the typos and C,tilrerìoa ScottI Nttno 
stun nook 2 locations crf shoonic,tfo disposoal sol .01 i°etol,00c Rsoacl trpw 

04086 04088 B 2.12 10/3/93 Rapid Responso Weakly Reposa WeoLly reposo for the Polalioe Ro.td rotttovot sottes Lorry Htttivosrr t SAI t) AlacIo 
ORB Book 2 9123013 Ibroogh 0/3/92 (tOM 

tal 
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Poge Nombero Oli Cot No Date Title Abstrast Arrthor Reripieni 
04089 04090 B 2 2 10/17/93 RapId Ropoo Woolly Ropssrl Wreklyreporl br ho Pombo Ko a baal aloos- I any Hodm I/SAI/I) Alaska 
elk-H lIeB 2 1011)09) through 10/17193 141M 

04091 04093 B 21.2 0/24/93 Rapid Response Weekly Rapuo Weakly logorI brIlle Poletino Rsod ra tosaI asneo- L arry ((oison 1/SAlol) All-last 
OU-l] Book 2 8/21/93 hheoogh 8/24/93 OHM 

((41194 1(41(95 lt 2.1 2 7/23/94 Rapid Repone Weakly Iboysul Woolly IO/osI kIr ha Poleliao Roo) ra ototi asIno I art y (odoro I SAI I) allIaI 
Ill H lorI' 7/5/9-1 Irrougls 7/21/94 111181 

04096 04098 B 2.1.2 7/30/94 Rapid Reoporse Weekly Repue] Weekly repon toe 18e PoIeIlOe Roast rorrooal ballon- Larry Hudson IISAIID Alaska 
OU-81500k 2 7/23/94 lhrough 7/30194 (IHM 

04099 04101 B 2.12 
OU-O Book 2 

8/4/94 Rapid Response Werkly Rrporr Weekly repos) loe he PaIetioe Road rorlovala5000- Larry 1-lodoon USAED Alaska 
8/1(94 thrOugh 0/4/94 089e 

o 

04102 04106 5 2.1.2 8/13/94 Rapid Rosporese Weakly Ropoel Wrrkly repon bar ha Pateline Road rorooval saIllIr- Larry Hadoon USAI°D ALaska 
OU 8 Book 2 819194 lhros5lr 8/(3/54. 01151 

sea 

o' 
rae 
rae 
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Poge Neemteere OU Cot No Dote TOle Abetroel Aothor lteoipeeeet 

/14107 04111 B 2.1.2 8/20/94 0tpid Rouponco Weekly Report Weekly report loe the Polo/roe Rood to000d -retten- trry Hito/son I//API) Atete 
OU R Hook 2 8/15/94 through 8/20/94 (181M 

(14112 04116 B 2.1.2 8/27/94 Roped Response Weekly Report Weekly tepori toe e/cc Poloitno Rood nor,) o.ttoc- I .eery Hudson U//ALl) Ales/i 
1)0-te (took) 8/22/94 through 8/27/94 (leiM 

04117 04120 B 2.12 9/I/94 Raptd Rospooso Weekly Repon Weekly nepore bribe Potehne Rood teestovet 051100 Lorry Uettlsoe k SAl-F) Alosk,t 

OU le Reok 2 8/29/94 through 9/I/94 tOM 

184121 04123 B 21.2 9/10/94 Rapnd Renponre Weekly Report Weekly ropeu tore/re Poleline Rood remooul retten- Lorry Hudson USAFD Alaste 
0I/-HBcok2 9t7l94through9/t0/94. OHM 

04124 04127 B 21.2 9/17/91 Rupid Rorponce Weekly Report Weekly reporr for tltePeleltre Bord removal action- Larry Httdtoo /220811) Alte/re 

0110 Book 2 9/12/94 through 9/I 7/94 OHM 

04120 04131 B 2.1.2 9/24/94 Raped Resporane Weekly Ropttrn Weekly oopoo Irre the Polelinr RottI reor000t 00/ro- Lottesy Hodstrtt //S 'hI-l) A/toUt 
OU-11800/2 9//9/94 throtugh 9/24/94 11H11 
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l'age Nambero OU Cal No Dote Title Abetrasol Aclhor Reripiuot 

04132 04133 B 2 1.2 9/29/94 Raprd Resporron Weekly Report Weekly roporr loe Ire Poleline Roo] rorrroo,rI aojar- E ory Hodoon IISAPD AI,sok, 
000 yank r 9/211)4 lhroogh 9/29/94 rrrlM 

04134 04138 B 2.1.2 10/8/94 Rapid Response Weekly Roprrrt Weekly repon lorrheroiniinoi9oadrrrroval solos Lorry Flrolsarrr IJSAED Aluka 
OU B Book 2 10/404 rknoogh 10/8/94 rooM 

04139 04140 B 2.12 10/15/94 Raprd Responso Weekly Report Weekly repon iorrlrePoirlsneRrool sc-rood acrorr- lorry HorulkorIr USAI/I) Aloha 
OU-e 0ok2 10/10/94 lhroogh 10115194 1111M 

04141 04143 B 2.1.2 10121194 Rapid Reepoese Weekly Report Weekly erperl loe ho Poirline Rood rer000d ocr/or- Lorry Iladsors USARD Alaska 
DUB Book 2 10/Ii/94 rlsreugh 10/21/94. 00M 

0414404145 B 2.1.310/0/93 Lenco wirh proposed pian lue Lesser rorrh proposed pIre loe ch000lcal oar loro Ilssd Heatrrrr I arcs Cssrnloo 
00-B BracI chemrcol warfare mueiliens cleanop mensrroes cleanup er Polniine Road aror USAtO Sick, 

al i°oleline Road 

114141, 114023 11 2.1.3 3/13/94 lolalirsa Orrori l)lr1rrlod Ara_s, 150101 Work rl_sl] Irrt rcrrscd_rI aBaIssa Ir to rar arrIad li rira larry i 150,100 Ill/Al II Al_ok_r 
OU B Books 3114 Operarsoes Warrk Plan Poleirrrr Road Disposai Area. OHM 

C 
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l'age Nombors OU Cat No Unte Title Abstract Arttlnor Itroipierni 

04824 04825 B 2.1.3 5/16/94 Poicline Road f/PR Report Sanrmary 01 e000voiron pion, for Ihr Poiclire Rood Kevin Gardocc M,riihew Wilke0;01 
OU tO lirek4 Dirporol Arco. flEW EPA 

04026 1)5462 B 2. .3 5/27/94 Pololo, Road Drsporsri Arn,r, Phase Ficid opreraiirron work pton; nito rfcr.lU hsairh rod fari y Hwisrvr SAIS) A/ask,; 
OU O BOok) 2 Crrnrinnarion o) rho Rcnrov,il safely pion; environmrnioi prorectiorl /110, 500lpirog triM 

AchIm, Propio Work 'limo cod .ln;riyrto pito, 004 p000gmng. o.o;rp;rti dillIr. cod 
0051go pi iririho roinvoci oclioll .11 rile Poichoc 00,4 
Dl3or,.) Arc 

05463 05467 B 2.1 3 9)29/94 Addrtionoi E,oav;iir;rn ti Po/dono Modriir.,rio,rrcrr ihr sri, work aod neioiy pico loo Albori Croas Norm (loon 
ou ir Book t Road Disposai Aren widiitonolnoo;orai work atibo IririolIrro rolo Djriols,;i 0/1W 

A 

o 
to 

05468 05468 B 2.1.5 9/3)93 Project Work Ploir io, Poiolrrro Road Approrat a(iho wook pito for rho Po)oitoo Road Loura Howard Drrogi.ts Joliflsorr 
OOBBoeiiO Disposal Area, Co,rrnronis Dirponai Area. A0UC EPA 

05469 05470 B 2.1 5 9/1/93 Project Work Pian, Rirprd Response EPA oorur,rorois artillo peaioci work Ilion (Irr the Maitimew Wiikenmng baIlla f/woo 
OU-000086 Removal Acrron, Pitio/inc Rood Poieiïne Rood Dinpoorl Area EPA 050Cc r,no,ko 

Disposai Area, Crrrrmenis 

0547f 05471 B 2.1.5 2)22194 Porlo/inc Road Disposai Arco Work Ronioweororrornos on rimo PoRtino Road Droperai Area Louts How,rrd Dirorolan ho/Insolo 
00.0 Rook 6 and Health artI Safety Plans, work errd heahh aod oafrry picor couc Ei's os 

Conrmentn rit 
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05472 05474 B 2.1.5 2/24/94 ReloUer Read Drspesal Arno Work Reoow nonirinenis on iSt Polo/reo Rosi IS prrn.ri Arno Mollirons Wrlkercny Dnrrrgi.rr ilrsrrrr 
Oli II Ilarrk 1 and [bauli run Solely lins. nrrrrknrnd menhir mild sr/cry pirren rio I-l'o 

('oulnlrre Irin 

115475 05480 B 2.1 5 319/94 Polclrne Road Disposal Arca Work Rov,cwommo on the Polnlrnc Rood Depend Aira Losan Jaslenro l'oro-a ('arrsior 

OU-0 Hank R and Healih and Safely Flans, onorlr and healah and safety plans ANSCM r Satin OrarIo 

Conimnnls 

115481 0548/ B 2.1.5 5113/94 Ronrew Ccrarssaears Irr McI orn Hail's Rev/nw conrnnrnts ire McLanr ilari r l'lTD perccrn lcr Moilhew Wrikennrrri Kevin (hint/nor 

OU ii Rink 6 Law Tnnsperaiure l'hrerroal ihr nscan,ricd InrIs ai ihr Poloirne Rruoni frrrprrs.rI Arno Ele irpav 

Desrnr1nSon Process Urn ihn Encan riled 

e SarIs at Pa/dine Rend 
o' 

85402 05485 B 2.1.5 5/13/94 Review Cornrnnnls on lire DraR Final Reviere cometiere on ihn Poleirse Rood Dispnnal Anca Learn lackson 

00-B Borin i Werkpban Irr ihr RemIran Orrori droll Heal work pirre ARSCH 

Disposai Ares 

Tenenti Cinnislor 
ill A i- (i 0/ Er, 

05486 05dR6 B 2.1.5 2/13/95 Commenta, PRDA. Phave I & Il, Corroirenia an Ihn Pa/clin, Road Drvpeval Area repon Loare Howard Kevin Grrrvlrrec 

ORB Borin 6 Drafi Final Janasry 1995 AREC OPOn 

(15407 113489 B 215 b/i 7/95 Raprd Rasprrr/va Wcai.iy Re1rrrrr Wceinly Raprrni irrsinn Pnlilirre Rnr,rni llrrprrv.nl Oser larry ilnrrlsrrrr I SAisi h Al,ini,,r 
He-B Rank 6 reorneal acurre, Jam I lUroair Irme il, 1995 (iHM o' 
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Page Ntrmbers OU Cat Pdo Ilote Title Abotraat Arathor Reeipierrt 
05490 05491 11 2 I 5 7/I/95 Oaptd Responre Weekly Ro1,ers Upd.ltcol leid liortira iron, Jura 19 lo tiny I ISIS, lorry Haslono IJSAFI) Alacio 
OtI B 1100kO Ion the Poleline Reid Disposal Arel noierai ,iCiliilr 011M 

05492 05504 B 2.1.5 7115/95 Rnnponrn to Calttflteflts, ExCalcatton Respecte to EPA. Army, Bolt ADEC i 101110 or liso OHM usAid) Alacio 
01 000016 of lhe ¡'inri toe Reati Disposal Area excavation repito 

21935 2262 B 2 2 0/I Ab Draft ER/CA irr lise Trottinent and ArI RE/CA lo ndonrtnfy objrctisou liii roino,o,iI taimo I.ISAED AlaTi Nmioe lavati 
OU-Il tImori Y Dispsroal at Clreorreit Ayant nod IO buyer serions ailorratroco 4mo mii.nyho aoed lui 

'07 Update Idorstifnoaltoo Sets Recitoemed irotsi °°°Y there ohj0000es tiro Urli. eileclm000000. loll 

the PROA, Part Rietrtiedsonr, Alaska ìmplemeoialion 

055115 115511f, B 2.310/Str/93 Pnrlot,,e Orlad OnepsesI Arai, t1alr Clreirriotni tigelrl sIltatIon at lisa Fr1101110 1/11,111 OlPli,5I Urrlranl WrooIroini 0 101111 S,uriiliii 
OU-0 Book 6 Richardson, Alaska Arrt. 01W atrt I' 

1133117 1155119 II 2.9 111/7/9_t rllr1reol k imoiosvttl Wit i_lIa M,itonttl Cuitd,sioo liii pnm000dosg mliii liso oeil colimo_ml lt tito Irriti tIckontus ì'' liv I 

atRil look t aIl 115,11 llralr,'iri Intro. Ailloli lIllOise ttur,rd ilir1nrs.iI Are,, OSI/I M i l'a 

05509 05509 R 2.5 5/9i94 Apesl 994 OralI Ftnstl'rojeot i)oeaonovts approval aflhe Aprii 1994 droll foal tours Howard Kavmn tiord000 
OU B Book t Wnrkpisn Phone 2 - Coinrinantion of P10/ret workptarr phaseS. ennllrsltirtor 01 the rrnntio,d AOEC 111W 

ihr Reoorval Acrllin Pateline Road achIm at ¡'aldino Rood 0ispev;ii Area 011M Prsrjeei 

Disposal Silo, OHM l'etmiect Rai. Na. 14923191 

t4923R1 
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22163 22183 B 3 I 4122196 Tochmcal Mrnrorsrdsoa, Srmrdsd Prrsenta dia/i rrosrdiol olieroanvas hr tUa 011 B FS WWC (SAI/O Alosl5o 

OU-B Book O Allrrnansrs Drvrloprvros ted 
97 Updair Screon.rg, 017-B ltr busty Said1 - 

Fort Richardson Alaska 

22 04 22105 0 3 I I 10122/96 ScOPO o! Work Mod 03. Oli-O FS ScopO rrodslscaoor 5040(00 posI tsrra al i-S rod Nono (livor Nasa /icr 
00-B OnotO oddlijon ofairspa ging as or alirrostisa for ha Oit-B 

92 Update FI 

(1551Cl 11591)6 II I 9 5/15195 Rrnrahol 15505092 Urss Masraorrrt l'lanstocoodoci Im RI iootarsr tOSO Oc rUar sas) WW( t r SI I i AliAs 
SII I) tirsO 2 Flits (Ill lt. 0(4 ii (risI ltio 4 crUna 01 000000001000 itl_oor karla (11 irrt 

Area, Fao Ssclmrdsoo. Alaska coiIssrroioadrl allosoalsors 
e e 

05907 05939 B 3.1 3 8/15/95 Eoologiool Risk Approach An approach doaamons fon doorlopmg Sto OLI B WWC USAED Alaska 
OU-000000 OU-R. PRESA Polrisra Rond Disposal flora rroloprcot RA 

Noon (lises 05940 05957 B 3.1.4 6)15194 Fsndsng of No Significant Impact ard FöNS! and EA lar tIre sail removal action alihr USAED Alaska 
OU B Book I Environmental Assassinant, Psrinlino Polrlrnr Road Disposal Aira 

Boati Rrmsrval Action. Fort 
Richardsoo. Alonkas 

05930 059RR B 3.1.4 10/19/94 Eniaisng Doto Report OU-0 Rrosrw al rsisnseg dolo Bar Er PaIr/no Road Disposal WWC Toroso CoUsIn 
OU B Book t Reinodial Iovasiigoitan Morigotitoot Arre ISAtIS AirOir 

PIar oc 



o 
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l'ago Ntanhars (>Ii (sr) No HaIe '1511e Altclrisel Atrlltor Rsrstprenl 

0591/I (15991) I) 3.1 4 (/2/94 Al/Alta ansI TOCs I ortos Report. 1(1/ Applahloorroloo,ie!, sind ,ipprispis,iieiiIeit5 WWC Sri's,, l'turbi 
lt lins! It Reanodial Irverligatreír arid ro1/oI.rtrolrr to (recuronoleicut (ni tus l'rrElir I(rr.uut uiSflI'il At,u,k,u 

Management Plan DEposit Aren 

(1599! 06021 B 3 14 1/2/94 CSM and OQO Eerier Report OU [t Cooseproat sise mndnls and dala upriluu/ ur/rpouuvos toe WWC ftrcsa Cariaba 

OU-O Bank 8 Remedial bnvesirgittiir Manigemenr [tue Pala/inc Road Disposal Area i sasinaissi, 

Pian 

(/6025 06032 B 3.1.4 l2fl/95 Human Heal!!t Risk Araraa,niaet Planned appraaOr !araandacttrg ile !uuuio,uui heo!ih RA WWC Keottr 

nfl! ta took Appraiuicla Diicitrenuet, Ill! I) lira Ob/-it !it'Os 

22106 22193 B 3,1,4 1/24/96 Qaanlen I c[eoaedwalnnE!nvatrnn Preneerarenaltn affleieqsaBeemont!i!ygroondsnainr Sally Rarrhseel/ Andrea E!rrern 
OR D trank 9 Repon!, OU-B Remedio! Inver!iga!mn tenet ereanarnmnnts at rho PaleIsne Road Disposal Aros WWC !JSAEI) A!.irka 

'97 Update 

22195 22202 B 3.1,4 4/23/96 Qaacter2 Grirnndw,stcr Elevation Poenrntt recoIls of creeed trinare mooihly geosiei!anuainue Ssslly Roalrvse!! Andres Obcirnirs 

OUR Dank 9 Repent, OU B Remedial Inves!iga!iuin lese! measurements at he Potn!ino Rirad Disposal Area rtr.rFC II/AirO ir!siko 

'97 t/tsdata 

22203 22424 B 3.1 4 9/I/96 P/cal RemediAl Inses!nga!uurn Repoer, 'tiria douainusatl sssmmsciaea haRt st i/o PolaInas Road WWC" ir/SA!'!) Al,tak,i 
1/lt il IlisikariUtut Oli-bl, Par!auiine lirai! IDtrpuus,il Ano,t, !)irpov.i! Areirei! derer/her the iraeuiuuri!istaipien ocal 

'97 111,/6,1, l'aol )fis4i,t hirer , SlavI_i, Ve!oitie I 
i,siiitrii! ti,'ii! uiir,vti tiSi !uuiiirauii, tait,',! tiri iii! 

C 
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22425 23057 B 3.1 4 9l1/96 Final Remedial Irorsrrganun Report, Valonar Il conlasna RI Repon ita arralado leid luga, WWC ChAUD Ahaska 
00-0 Buokr IO-Il OU-B, Pnirline Road Disposai Arre, boring iugu arad neoriroring well oarwplriaon logs. 

'97 Update Fori Richardson, AlatI, Varlatair li survey dala, Od reparais, anolyucai dira a Siaiaincru rl 
Appendices Waark unirte wuslurd gun scrrrnlaag, goaphysacai 

surveys and n Inesllgallon repon groundwater lair 
and Iranspont modnïrag rrpoai, and quarterly 
groundwater eieuaiior repulir. 

23038 23399 B 3.1.4 9Ii/96 Final Risk Arresnrsonr Repnanl, OU- This roprani aonliosa Basaltos lia tarait i laalih RA tod WWC USAI-i) AlarIa 
0DB 000112 B, Polelinr Ruad Daspaacal Area, Fuer Ecological RA ton shy Falciare Road Daaanoaul Arrt 
'97 i.lpdats Riehardsarn, Alaska 

06033 061133 lt 3.l.5 11/9194 Enirlriag Daacareonas loller Reptan Ruuiow caoiarenisieexisiiiac dala coca talallara liar I,aasrs Iltawaral hurlai Cardiaci 
0130 Book S OU B Rl Munagarnsoril Piar ihn Pointier Road Disposal Anca AirEe nrw 

Corenaenis 

06034 06042 B 3.1.5 11110/94 ARABs and TBCs, CSM and DQO Rruiowcuwnrn on Ihn applicable an reluoanr tied Loare I-inward Kessaa ii,analnrr 
olla trrrk O i_ciron Reptaras, OU li Rl appropniaroil sr quinraicers arti nrpul,rriiara Ir, lar flhiFs irisa 

M,ara,ii'a I D-iii 'liai ('i lialIsleli t tallait li'ii'il. iaaiias'1ilii ii all i latri, lit aliti al l.a 

lCltc'e ratattrla liar the Pole-haie Oc_il Illulatinil 
Arel 

06843 06044 0 3 I 5 11/10/94 ARAR5 and TBCn, CSM and DQO Broauw uuwnaenis on Ihr eannepstsal niadela, oppitaalalr Maithaw Wrlkening Kaum Garalraan 
Oil-B lire18 Leiter Reparas, OU-B Ri or mIman and appropriata raqainrmrris. und EPA EIPW O 

Managemanl Plan Citmraenrs rugaluliona io tar considmnad fon Ihn FuCilan Road 
Drapinsot Area 

SaJ 

06005 06047 B 3.1.5 116195 OU-B, Renardial Invenirgation Orals Bavarwaummanis ro ihr nnanagnwnni piar/uribe Louis Howard Kevin (iaritner 
ori n Orokl Msnagameui Plais, Cltiranialnis Palclinc Bitad Dinparal Acea Ainlail 111W 



H 
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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 
Leachfleld; Ruff Road Fire Training Ares; 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 at 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 information repositories: the University of Alaska Anchorage Consortium Library, 
Alaska Resources Library, 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 1994Community interviews with local officials and 
interested parties; 

April 1995Preparation of the Community Relations Plan; 

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

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

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

January 1996Distribution of an informational Fact Sheet covering 
all OUa at Fort Richardson; 

March 1996Establishment 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, 1996An informational public meeting covering all 
Otis; 

April 1996Distribution 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 1996Distribution 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, 1997Display advertisement 
announcing the public comment period in the Anchorage Daily 
News; 

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

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

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

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

January 20 to February 18, 1997Toll-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, 1997Public 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. 

124 



Final 

OU-A 31655 

August S, 1997 

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 
Oil 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 remediaSe 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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APPENIMX C 

FORT RICHA1DSON 

OPERABLE UNIT B SOURCE AREA 

BASELINE COST ESTIMATES FOR REMEDIAL ALTERNATIVES 
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ESTIMATED COSTS - ALTERNATIVE Z 

NATURAL ATrENUATION 

ITEM UNIT COST UNIT QUANTITY COST 

I. CAPITAL COSTS 

Additional Monitoring Well Installation $40000 well 2 080.000 

TOTAL CAPITAL REQUIREMENTS 580.000 

II. ANNUAL O&M COSTS 

Groundwater Monitoring 
Samplmg Labor 160 hr 40 12.400 

Sampling Analynis-VOCS 117 wells + 0% dapl) SISO samplo 19 $3.420 

Sampling Analysis" (9 wells -.- 10% dopO 0360 cumple IO $3.600 

Sampling Analysishil (9 wIlt + 10% dopo $145 sample 0 01.450 

Supervision $100 hr 40 54,000 

Daca Evalaacion and Reporting $85 hr hO 013.600 

Supplies and Materials $600 Is $600 

TOTAL ANNUAL O&M COSTS $29.070 

TOTAL O&M COSTS (rar 30 yearn) S$7LIOO 

TOTAL CAPITAL AND O&M COSTS S952.100 

CONTINGENCY (35% oC Total Capital and DAM Costal 0283.630 

SUBTOTAL (Talai Capitol and O&M Cueto and Cantiogeany) 01.237.730 

USACE SIGH (8% Total Capital and O&M Costs asid Contingency) S99,018 

TOTAL ESTIMATED PROGRAM COSTS ° $1.300,000 

NOTES. 
II Analysis for parameters Which Can indicate biodegeadanon of chlonnated solvents e.g., NO,-sitrngen. NH-siirogen. 

total Kjeldahl nitrogen, total phosphorus. SD,, soluble iron, methane. othanc. ethene 

Bacteria ensmeeanon 
ir Escalation costs are not included 
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ESTIMATED COSTS - ALTERNATIVE 3 
OU-A 31658 

CONTAINMENT 

ITEM UNIT COST UNIT QUANTITY COST 

L CAPITAL COSTS 

CAPITAL DIRECT COSTS 
A. 9repnreion WnrkIMb du Demob 

Mabilszatnon & Deniobilization 5120.000 LS I 5120.000 

Adthconai Monitoring Well lnutallanon 040,000 well 2 300,000 

Sile Prepgraunn iCleartng & Oe60bmg) 01.702 aCne 3.0 

B, Su Befleoluite Slurry Wall 
Excavate Trench $2.67 uf 13000 534.710 

Backfill Trgncñ - Placement of Slurry $3.20 sO 13,000 941.650 

C. Multi-Layer Cap 
Synthetic Cap Maternal 12.70 uy 0.400 $22.610 

Cap Placement $1.33 uy 0.400 $11.340 

Sand and Gravel Placement 516 cy 3.600 119.600 

Grading 11,40 uy 0400 51,4013 

Drainage 15,000 LS 05,005 

TOTAL DIRECT COSTS (TOC) 9418.685 

CAPITAL ISOTIIRECT COSTS 
A. Conniaccor's Ou-rthcad and ProfI 150% TOC) $209,343 

U. Cuamsuring Ocalgo (23% TOC) 11(10.671 

C. Denige Slaudies (30% TOC) 0125.606 

D. Health and Safety 1504 TDC) 520,934 

TOTAL INDIRECT COSTS $460.534 

TOTAL CAPITAL COSTS (Total Dirent Coast + Telai Iedireet Cotte) 5879.239 

IL ANNUAL O&M COSTS 

A. Cap 'Piaieseaeince 
Maintenance I hr)maetil, 1ì 12 mancha) SISO hr 96 59,600 

ti. Groundwater Mouilering 
Sampling 1..o$or 540 hr 40 $2.440 

Sanipliag Anolysis (17 Mcsnit6nng wells i- 0% dopl) SItO sample IO $3,420 

Suuperviston $100 hr 40 14.000 

Dala Evaluation and Reporting 963 hr 120 $10.200 

Supplies cod Musteinlu $600 lt I $605 

TOTAL ANNUAL O&M COSTS 930.228 

TOTAL O&M COSTS (Our 30 yours) 5986.6011 

TOTAL CAPITAL AND O&M COSTS $0.785.039 

CONTINGENCY (30% nf Total CopulaI und O&M Costa) 5530.152 

SUBTOTAL (Ttul CapiOni end O&M Costs asid Contingency) 52.321490 

IJSACE SIGN lIt/c Total Capital and DAM Costs and Connognecyl $115.727 

TOTAL ESTIMATED PROGRAM COSTS u- 32400.808 

¡It Escalation coats are noi included 
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ESTIMATED COSTS. ALTERNATIVE 4 
INTERCEPTION TRENCH. AIR STRIPPING. AND SOIL VAPOR EXTRACTION 

ITEM UNIT COST UNIT QUANTITY COST 

I. CAPITAL COSTS 

CAPITAL DIRECT COSTS 
A. Prprao WorIcJMeb & Den.ob 

Mobil oonon & Demobclizo000 5t35,000 LS 1 0030.000 
Add 001) Mooltonug well lIIo000 $40.000 cell 2 180.000 
Borner W.11 E,,cov000u (b woell weOcodo A dcoponol ornool 02.67 Ii 13,000 $34.710 

Borne. Woll Io ofloteon (between wetiedo&dponoloreonj $3.20 cf 3.000 141.600 
SilO Pcnp0000u (Cloonog & Gncbbrngl $1.785 0cm 3.1 55.534 

8. Soil V.poe EnlOnetio 
000nouoo Well lccooil0000 HOPE, 20 Ieugth) 01.500 well 20 530.000 
Ex0oonou Well Irrotoilocon (HOPE. 40 leegc$4 $3.000 well 20 500.000 
BloweerMoIne Syntmuo ¿(col. l4cookoot took & inemcnceot0000( 020.742 LS L 526.742 

PipcuglHDPEl 513.65 If 400 019.115 

Ioo0aÜotc loe Piplug 004 000cpnceot $4.685 LS L 04.685 

Pump ftont k000kout 100ko IO ocr uocppnc) S500 pomp 2 01.000 

HDPE Lrnoe 54.S5 oU .0,270 007.204 
Vopo. Erleocoon Synterco IcOulloflon 111.713 LS I 011.713 

Eleornool $4.685 LS I 04.085 

C. Gro.ndw.ler Extraction and Treatment 
Biopolywer Trench Excov000c 03.25 ci 34.000 0175.300 
Colle000u TenecO Ioa10lloouoo., pipteg) $3.88 of 54.000 0209.520 

Punop (from collection Oencbet o eqooltz000n tonti) 52.600 pIons 7 311.200 
Equoltoonon Took $12,200 Ionic I $12.200 
Pipmg (HOPE) 02.70 II 1.400 13.700 
WeIne HeORIII LIotto $2.324 each I $2.024 

Arr Heoleug fluiR $1.306 cook I 18.506 
AceSU(pçnng Unil(teocl. blown.) 511.603 untI I $11.683 
Teeounent Botldong 595 of 200 519.000 

Pcetcp $300 pomp 2 ¶1.000 

loonkotioo for Piping 000 Eqtcopcoeot 54.166 LS I $4.069 
Stomge IonIc 012.200 conk 1 $12.200 
Infll09oou Syalom (tooL prpoug, ¿'00,010, SIlent, entrIcen) 304,370 LS I 504.370 

lufillonnon popong ?t90t00OO (p001001800 pIpen. onto)) f115081. 010.1 $3,593 LS I $3,593 

100109000 PIping Seddteg $21 ry 40 $140 

n0ll0180n PipIng lonoollatron $20 If 100 000.000 

OW Culln0000 & Ace Strpopmg Syolem In000lla000 505,273 LS 0 519,273 
Elnoutuol 55.269 LS I 53.209 

TOTAL DIRECT COSTS ¿'TOC) 81.005,697 

CAPITAL INDIRECT COSTS 
A. Connnotoc'nûve.heodaodp,r5t(55%TDC1 5502,041 
B. Eo0ioornlg Denmgo (23% 10Cl 125 1.024 

C. DnntgnStodaen(25%TOCI $231.424 
0. Health aod Solely (3% lUCI $30.071 

TOTAL INDIRECT COSTS 51,635.460 

TOTAL CAPITAL COSTS ¿'rol,) Dirent Co.eo+ Total ltadlreut COORI $2.091.360 

II. ANNUAL O&M COSTS 

A. Soil Yopxr Ealeunl100 Unit 0kM ¿5 penn) 
OpenndottOLobOelO bIOnic 1050 who) 000 he 416 124,960 

Slcpneotnco.c Labo. 14 ttrlwk fr) 52 wk) $100 hr 200 $20.100 
ElooIec001Powee $16.000 LS I 516,000 
Mnimennnne 08 lod01006a @ 2 rnoo00) 5100 be 94 10.600 

B. Air Slrlpgeiag UniI 0kM ¿30 yearn) 
Oitn.000tel L.dbOr(8 he)wk @12 0ko) ¶60 be 416 124.060 
Sopoevmncon Lobo. (4 he(wk I 12 who) $100 br 201 $20,100 

Olnon.oai Power $14.000 LS I 114.000 
Tnea6etenoPuefonnouoe (I water 000cpleonooth @ 02 moothol $180 100911e IS 02.160 
Matacteuuoon (B br/mouth fr 200061,) 5100 Ile 96 09.600 
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OU-A 31660 

ESTIMATED COSTS - ALTERNATIVE 4 
INTERCEPTION TRENCH. AIR STRIPPING. AND SOIL VAPOR EXTRACTION 

ITEM UNIT COST UNIT QUANTITY COST 

C. .dw., MooltonlIg (30 yon( 
S000püog Labor (40 hr/yoor) 560 hr 40 12400 
S.Bpuog A001010 (17 Moofl0ñogwIis, 0% 4401) SISO sonrOjo IO 23.420 
Sopnr-orosoo 1(00 hr 40 14.000 
0.0v 0n 000 Ropor000 100 hr 20 1(0.200 
Sopplien nod Mosonohr 1600 (5 I 1600 

TOTAL O&M COSTS (30 porn) 13.121.000 

TOTAL CAPITAL AÍ4D O&M COSTS 15.162.544 

CONTINGENCY (35% of Totol C0400o1 orsO 00M Coo.) 11.100.091 

SUBTOTAL Cronol Copilot nod 00M Cost. nod Condogenoy) 16.969,462 

USACE 210M (0% 1060 CopitnI nod 00M Corso nod C000ssgroov) 2557.9S7 

TOTAL ESTIMATED PROGRAM COSTS" 07.500.000 

7401ES: 
-" Eocalaoovcortsarenol nnclrsdcd 
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ESTIMATED COSTS - ALTERNATIVE 5 
AIR SPARGING AND SOIL VAPOR EXTRACTION OF "HOT SPOT" AND NATURAL ATTENUATION 

ITEM UNIT COST lNIT QUANTITY COST 

I. CAPITAL COSTS 

CAPITAL DIRECT COSTS 
A. Preparation Work/Mob & Demob 

Mobilization & Democilizanon $130,000 LS 1 0130000 
Additional Monitoring Well Installation $40.000 well 2 $80.000 
Earner Wall Excavation (between wetlands & disposal areas) $267 if 13,000 $34,710 
Barney Wall Installation (between wetlands & disposal arruo) $3.20 5f 13.000 S41 .600 
Siso Preparation (Cleanng & DrubblTsg) Sl.785 acre 1.4 $2.499 

8. Soil Vapor Eslraation 
Extraction Well Installation (HOPE. 20' length) $1,500 well 20 $30,000 
BluweriMotor System riccI. hnn0koul tank & iottrummtatson) $13,400 LS I Sl3,400 
Piping (4" HOPE) Sl3.65 If 880 Sl2,0l2 
Inaulatson tor Piping und Equipment $2,591 LS t $2.591 
Pomp (front knocknot s.anko to discharSel 0500 pomp I $500 
HOPE Liner $4.05 sy 4,270 017,294 
Vapor 0x0-action System Installonon 56.478 LS 56,475 
Electrical $2,591 LS $2.591 

C. Air Spargiog 
Sparging Well Installation (PVC, 42' length) $2,650 well IO $212,000 
Compressor/Motor Systems (ioni. instrxmenlas,os) $60,000 LS I $60,000 
Piping (2" PVC) $9.20 If 1,920 517.064 
Insulation for Piping and Equipment $12,360 LS I $12,360 
Air Spnrging System Installation $45.933 LS I $45.933 
Electrical $22,966 LS 1 $22,966 
Tranitnens Btsslding $95 if 200 $19,000 

TOTAL DIRECT COSTS ('mC) $163,598 

CAPITAL INDIRECT COSTS 
A. Contractors Overhead and Profis (50% TOC) $381.799 
B. Engineering Design (25% TOC) S 100.899 
C. Design Studies (25% TOC) $190.899 
D. Health und Safety (3% TOC) $22,908 

TOTAL INDIRECT COSTS $786,506 

TOTAL CAPITAL COSTS ('Fatal Dirons Coats r Total Indirect Coats) $1,550.103 

II. ANNUAL O&M COSTS 

A. Tre.tnsgni System 0kM (years 1105) 
Opecanons Labor(8 hrlwk @52 vks) $60 (sr 410 $24.900 
Saperv,sion Labor (8 hr/wk @52 who) $100 Ist 416 $41.600 
Electrical Power (SVE) $5,508 LS I $5,500 
Electrical Power (Air Spargteg) $20,900 LS I $20.900 
Electrical Power (Treatment Bsilding heating, lighting. ntc.l $1.200 LS I 51,300 
Mainscnannn (8 hr/month @ 12 months) $100 hr 96 59,600 

B. Treatment Syagens 0kM (years 6ta 30) 
Opnraoona Labor (8 br/month @ 12 months) 560 hr 96 $5.760 
Supervision Labor (g hr/month @ 12 months I $I00 hr 96 $9.600 
EIncS'tcalPowen(SVE) $1.400 LS I $1,400 
Electrical Power (Air Spargtng) $5,350 LS 1 55,350 
Electrical Power (Tressassent Building Itenang, lighting, ntc.l $1,300 LS I $1.208 
Maintenance (I hr/month @ 12 wnnths) $100 hr 96 $9.600 

C. Groundwater MonitorIng (30 years) 
Sampling Labor (40 hr/year) 560 hr 40 $2.400 
Sampling Analysis. VOCs (17 wells * (0% dapl) $180 sample 19 $3.420 

Sampling Analysis n 
19 wells -r 0% dapl) $360 sample IO $3,600 

Sampling (9 wells * 10% dsp)) $145 sample IO $ 1.450 

Sopervisson $100 hr 40 54,000 
Doto Evoloatson and Repnrtsng 555 hr 160 513,600 
Supplies and Materials $600 Is I S600 
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ESTIMATED COSTS - ALTERNATIVE 5 

AIR SPARGING AND SOIL VAPOR EXTRACTION OF "HOT SPOT" AND NATURAL ATFENUATION 

ITEM UNIT COST UNIT QUANTITY COST 

TOTAL O&M COSTS (30 yenral $2.211.150 

TOTAL CAPITAL AND 08cM COSTS $3,761,253 

CONTINGENCY (35% of Total Capual and 0&M Costs) $1.316,439 

SUBTOTAL (Total Capital and 08cM Coals and Contingency) $5.017.692 

USACE SION (5% Total Capital asid 08cM Costs and Conttlngency) $406.215 

TOTAL ESTIMATED PROGRAM COSTS"t $5.500.000 

NOTES t 
Escalatton costs are not included 

Analysis for parameters which can indicate biodegradation of chionnated solvents (e.g.. NO-nitrogen. NO..nin-ogen. 

NH,-njirogen, total Kjeldahl nitrogen, rosal phosnhorus, SO4. soluble iron. meihane. ediane. chicon, sulfide. TOC. BOO 

Bacteria enumeration 
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ESTIMATED COSTS - ALTERNATIVE 6 
SOLL VAPOR EXTRACTION Oit 'HOT SPOT" 

ITEM UNIT COST UNIT QUANTITY COST 

I. CAPITAL COSTS 

CAPITAL DIRECT COSTS 
A. Preparation Work/Mob & Demob 

Mobilization & Drmobtiivauon 1130000 LS 1 0130.000 
Additional Mootconog Wv/I cutallu000 $40,000 well 2 580,000 
Site Preparation (Clearing cc Clunking) 01,705 acre .4 52.499 

B. Soil Vapor Entroetian 
Extraction Well Installation IHDPE. 40 length) $3,000 well lo $30.000 
BloweriMotur System (mcl. Istockoot tank & instrumentation) S26.500 LS I $26.500 
Piping (4' HDPEO $13.65 If 500 $6.825 
Insulation for Piping sod Eqoipmens $3,483 LS I $3.483 

Pump (from knockout tanks co discharge) 0500 pomp 3 $1.500 

HDPE Luter $4.05 sy 2,100 $5.505 
Vapor Extraction System Installanon $1.706 LS 1 08.706 
Electrical $3.403 LS I $3.483 

C. Croaisdwnter Treatment 
Equalization Tank $12.500 tank I $12.200 
Piping (HOPE) $2.70 f 1,400 03.700 

Water Healing Units $2.524 each 1 $2,524 
Air Heating Units S0,506 nach 1 $8,506 
Air Slrtppcng Urns (tool. blower) $18.683 mil I $18.683 
Treammeot Building $95 5f 200 $19,000 
Infiltration System (luci, /imngs, (liters, emitters) $14.570 LS I $14.370 
lnftlUnon Piping Prepa0000n (panoli holes in pipes, install fIllings, 13,593 LS I $3.593 
lufsltnanan Piping Bedding $21 Cy 40 0840 
Inliltronon Piping lnsiallaoov $20 If 500 $10.000 

TOTAL DIRECT COSTS (TOC) 0394.996 

CAPITAL INDIRECT COSTS 
A. Contractors Overhead and Profis 150% TOC) $197,498 

B. Engineertng Design (25% TDC) $9g,749 

C. Design Studies (25% TOC) $98.749 

D. Health and Safety (3% TOC) $11,850 

TOTAL INDIRECT COSTS s4g6.s4o 

TOTAL CAPITAL COSTS (Total Direct Costs * Total ludireet Costi) $801.841 

IL ANNUAL O&M COSTS 

A. Treatment Synoem 04mM (year, I to S) 

Operanonu Labor (0 hr/wk @ 52 teks) $60 hr 416 524.960 

Supervition Labor (8 hr(wk @52 teks) $100 hr 416 041,600 
Elnctrsoal Power ISVE) $5,500 LS i $5.500 

Elgclncai Power (TrIaSsent Building heating, lighting, etc.) $1,200 LS I 51.200 

Maintenance (8 hr/month 12 months) $100 hr 96 09.600 

B. Treatment System 04mM (years 6 (n 30) 
Opeea000s Labor (5 htheonth 12 mondial 060 hr 96 55.760 

Supervision Labor (S hr/month 2 montaI) $100 hr 96 09,600 

ElectricalPower(SVE) 51.400 LS I $1,400 

Electrical Power (Tre000eitt Building heating, lighting, etc.) $1,200 LS I Sl.200 

Maintenance (8 hr/month @ 12 months) 0100 hr 96 $9,600 

C. Groeadwotnr Monitoring (30 pean) 
Sampling Labor (40 hi/year, $60 hr 40 $2.400 

Sampling Analysis. VOCu 117 wells + 10% dapll $180 sample lO 55.420 

Sampling Analysis 0)9 wells 'i' 10% dupl) $360 sample IO $3.600 

Sampling AnaiyoiotO (9 weds + (0% dupI) $145 sample IO $1.450 

Sapervttton $100 hr 40 54,000 

Data Evaluation and Reporting $85 hr 160 $13.600 

Supplies und Matrtoia $600 Is I $600 
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ESTIMATED COSTS - ALTERNATIVE 6 

SOIL VAPOR EXTRACTION OF "HOT SPOT" 

ITEM UNIT COST UNIT QUANTITY COST 

TOTAL O&M COSTS (30 years) 51,975.400 

TOTAL CAPITAL AND O&M COSTS 52.777.241 

CONTINGENCY (35% of Total Capital and O&M Costs) $972.034 

SUBTOTAL (TM1 Capital and O&M Cans. and Contin.ncy) $3.749.276 

USACE SIOH (8% Total Capital and O&M Costo and Contingency) $299,942 

TOTAL ESTIMATED PROGRAM TS°' $4.000.000 

NOTES 

Escalation costs are not included 

Analysis for parameters which can indicate biodegrodanon of eblonnated solvents (e.g., NO,-nitrogen, NO.-nrirogen, 
Nl-1,.ntoogen, total Kjeldahl oinogrn. total phosphorus. SO4. soluble iron, methane, ethace. elliene. sulfide. TOC. BOO 

[3) Soutenu enumeration 
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