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SOURCE AREA NAME AND L0CATION 

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

STATEMENT OF BASIS AND PURPOSE 

This Record of Decision (ROD) presents the selected remedial actions for Operable Unit B (OU-B) 
and the rationale for addressing OU-A under a cleanup agreement with the State of Alaska at Fort 
Richardson. OU-A consists of three source areas: the Roosevelt Road Transmitter Site Leachfield 
(Transmitter Site); the Ruff Road Fire Training Area (Fire Training Area); and the Petroleum, Oil, 
and Lubricant Laboratory Dry Well (Dry Well). OU-B consists of one site: the Poleline Road 
Disposal Area (Poleline Road). This ROD was developed in accordance with the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) as amended by the 
Superfund Amendments and Reauthorization Act of 1986; 42 United States Code 9601 et seq.; and, to 
the extent practicable, the National 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 imminent or substantial 
threat to public health, public welfare, or the environment. OU-A is contaminated with petroleum 
compounds, and OU-B is contaminated with chlorinated solvents. 

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

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

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

a 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; 

l 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 (HVE) to remove contaminated vapors and 
groundwater from the “hot spot.” The “hot spot” is defined as the 
subsurface area containing greater than 1.0 milligrams per liter of 
1,1,2,2-tetrachloroethae 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 @KLs) before being 
reinjected into the deep aquifer; 

l Institutional controls that will include restrictions on groundwater well 
installations, site access restrictions, and maintenance of fencing until 
state and federal MCLs for drinking water are met; 

l Natural attenuation of groundwater contamination in areas outside the 
“hot spot”; and 

.-- 
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l Long-term monitoring to assess whether groundwater contamination is 
approaching the Eagle River and to ensure that contamination levels in 
the groundwater are decreasing through natural attenuation. 

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

SI*ATUTORY 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. 

iv 
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DECISION SUMMARY 

RECORD OF DECISION 
for 

OPERABLE UNITS A AND B 
FORT RICHARDSON 

ANCHORAGE, ALASKA 
AUGUST 1997 

This Decision Summary provides an overview of the problems posed by the contaminants at Fort 
Richardson, Operable Unit A (OU-A) and OU-I3 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 @Is) 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 DFXRIFWONS 

Fort 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 Fo.t was divided between the 
Army and the Air Force. The Fort now occupies approximately 56,000 acres bounded to the west by 
Elmendorf Air Force Base, to the east by Chugach State Park* and to the north and south by the 
Municipality of Anchorage (see Figure l-l). 

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

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

The predominant vegetation type at Fort Richardson comprises varying-aged stands of mixed 
coniferous and deciduous forest. The diverse plant communities provide habitats for a diverse 
wildlife population including moose, bear, Dal1 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 
Nqtowne Outwush. 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 l-2). Most groundwater flows in the 
Naptowne and Knik glacial outwash sands and gravels. Relatively little groundwater flows in the 
underlying consolidated bedrock of the Kenai Formation because of the bedrock’s low permeability. 
Well logs from previous investigations indicate that wells installed in bedrock yield small quantities of 
water. 

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

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

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

Fort Richardson has generatti and disposed of various hazardous substances since it began 
operations. The Fort was tided 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 
ha&udous 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 l-l). 0U-C and OU-D will be addressed in future RODS. The potential source 
areas were grouped into OUs based on the amount of existing information and the similarity of 
potential hazardous substanc< contamination. 

1.1 OPERABLE UNIT A 

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

1.1.1 Site Locations and Dgcription 

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

The Fire Training Area is located east of Bryant Airfield near the Glenn Highway (see Figure 14). 
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 l-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 Transmirter 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. 

3 
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1.2 OPERABLE UN-IT B 

1.2.1 Site Location and Description 

OU-B consists of one site: the Poleline Road Disposal Area (Poleline Road). Poleline Road is 
located in the north portion of Fort Richardson, approximately 1 mile south of the Eagle River and 
0.6 mile north of the Anchorage Regional Landfill (see Figure 16). 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 l-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 intervval 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 l-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 
16). Hydraulic conductivities were estimated from existing site data and averaged 0.5 feet per day 
(Wday) for all saturated zones, except that the intermediate zone averaged 0.05 ft/day. These 
relatively low hydraulic conductivities suggest that groundwater flow in the site area would not 
significantly disperse dissolved contaminants. 

Available data indicate that the deep aquifer below Poleline Road is not connected with the aquifers 
used for drinking water in the community of Eagle River (more than 1 mile to the northeast). It is 
unlikely that groundwater beneath Poleline Road ever would be used for a drinking water supply. 
Yield from the intermediate, shailow, 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. 

133 lLand 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. 

4 
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2.0 SITE I%ISTORIE!3 AND ENFORCEMENT ACTIVITIES 

2.1 SITE HISTORIES BEFORE REMEDIAL, INVESTIGATIONS 

2.1.1 Site History of Operable Unit A 

2.1.1.1 Roosevelt Road Transmitter Site Leachfield 

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

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

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

12 
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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 associated with the Fire Training Area was 
removed at that time. In 1994, the Fire Training Area was filled with approximately 18 inches of soil 
and regraded. During winter 1994, the National Guard parked vehicles at the present site. No visual 
evidence of the Fire Training Area remains. 

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

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

2.1.1.3 Petroleum, Oil, and Lubricant Laboratory Dry Well 

The Dry Well has been used from the 1950s to the present, but the quantity of waste discharged to 
the Dry Well from the laboratory has not been documented. Operations performed at the POL 
laboratory include analysis of various fuels such as motor gas, aviation fuel, JP4, and arctic-grade 
diesel for United States Government quality assurance purposes. 

An 800-gallon underground storage tank was located north of Building 986 until 1992.. The tank 
received the same laboratory waste as the Dry Well. The Army drilled eight soil borings around the 
tank in 1991 as part of the removal effort. Several soil samples collected from the borings indicated 
the presence of petroleum hydrocarbons at 10 feet to c 70 feet BGS. Following removal of the tank in 
1992, the tank excavation was sampled and backfilled with clean fill and closed in accordance with 
the cleanup standards set forth by the State of Alaska. 

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

2.1.2 Site History of Operable Unit B 

Poleline Road was identified in 1990 through interviews conducted by the Army with two former 
soldiers who were stationed at Fort Richardson in the 1950s and who recalled the disposal of 
chemicals, smoke bombs, and Japanese cluster bombs. The disposal location was corroborated by a 
1954 United States Army Corps of Engineers map showing a “Chemical Disposal Area” at Poleline 
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Road and by 1957 aerial photography showing trenches in the area. The disposal area was active 
from approximately 1950 to 1972. 

The site was divided further into four disposal areas: Areas A-l, A-2, ~~-3, and Ad. Areas A-3 and 
Ad showed the greatest evidence of buried waste and trenching. Historical information describes 
how relatively shallow (g-feet- to lo-feetdeep) 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. A&r 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 AA. Included during this removal action were individual components of gas identification 
sets that were issued by the Army Chemical Warfare Service during the 1940s and 1950s. These sets 
were used to train military personnel in the identification of chemical warfare agents. Among the 
training set components were their drawn steel cylindrical shipping containers, also referred to as 
pigs. Of the approximately 12 pigs recovered at the site, seven were intact and moved to a secure 
storage location on Fort Richardson. The pigs will be analyzed to verify their contents and will be 
opened. Their contents will be neutralized by Army chemical destruction personnel. This action is 
scheduled for late Fiscal Year 1998. 

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

Sampling was not conducted at Areas A-l 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 AA. In addition, sampling of soil and groundwater surrounding 
Areas A-l 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 suspectti historical hazardous waste source areas 
associated with Fort Richardson. 

2.3 HXXILIGHTS OF COMMUNITY PARTICIPATION 

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

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

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

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

2.4 SCOPE AND ROLE OF OPERABLE UNITS 

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

The principal contamination at source areas within OU-A is pwoleum 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 fiuiher cleanup 
efforts at these sites under the State-Fort Richardson Environmental Restoration Agreement (Two- 
Party Agreement). Decisions regarding specific cleanup altemarives 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. 

‘.. 15 
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The principal contamination at OU-B is chlorinated solvents in soil and groundwater. Based on the 
origin and namre of disposal, these chlorinated solvents are not listed hazardous wastes under the 
Resource Conservation and Recovery Act (RCRA). According to results of the RI, potential risks to 
human health and the environment are posed by on-site contamination. Accordingly, the Agencies 
have elected to pursue remedial actions under Superfund to address these potential risks, 
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3.0 SUMMARY OF SITE CHARACTERISTICS 

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

3.1 OPERABLE UNIT A 

3.1.1 Physical Features, Hydrogeologic Conditions, and Transport Pathways 

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

3.1.1.1 Roosevelt Road Transmitter Site Leachfield 

The Transmitter Site is located near the northern margin of the Elmendorf Moraine on the Naptowne 
Out-wash deposits. Site soil boring logs indicate that the soii 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 [AMSL]) within a sandy gravel deposit of the Naptowne Outwash 
Formation. Groundwater generally flows southwest with an estimated gradient of 0.01. This 
groundwater flow direction is not consistent with the regional west-northwest groundwater flow. 

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

3.1.1.2 Ruff Road fire Training Area 

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

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

Groundwater occurs from 140 feet to 153 feet BGS (approximately 236 Feet to 250 feet AMSL) and 
within the unconfined sandy gravel to gravelly sand aquifer. Groundwzer 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 transpott are not migration pathways of concern at the Fire Training Area. The RI 
conducted transport modeling of petroleum constituents in the subsurface soils. The model predicted 
that petroleum contaminants will migrate approximately 10 feet vertically from their present location 
over a 90-year period and that groundwater likely would not be impacted. Based on this result and 
the absence of contaminants in groundwater samples collected at the site, groundwater is not a 
contaminant migration pathway. Figure 3-2 presents a CSM based on the results of the RI. 

3.1.1.3 Petroleum, Oil, and Lubricant Laboratory Dry Well 

The Dry Well is located near the southern margin of the Elmendorf Moraine on the Naptowne 
Outwash deposits. Soil boring logs indicate mat 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 OS-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 i& the most important pathway at the site. Based on results obtained during the RI, 
lateral contaminant migration has been restricted to an area within an approximately 40-foot radius of 
the Dry Well. Contaminant transport modeling suggests that petroleum contaminants would migrate 
approximately 11 feet vertically from their present location during a 90-year period. Because the 
distance between the deepest soil contamination at the Dry Well and the groundwater table is 
approximately 40 feet, the likelihood of groundwater contamination caused by contaminants leached 
from subsurface soil is low. Based on the results of the RI, neither volatilization of contaminants to 
air nor particulate transport of contaminants by wind is a release mechanism. Figure 3-3 presents a 
CSM for the Dry Well. 
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3.1.2 Nature and Extent of Contamination 

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 bg/kg]), and heavy metals including copper (up to 1,100 mg/kg) and lead 
(I$ to 1,200 mg/kg). During the 1990 investigation, analysis for fuel was not performed. 

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

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

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

3.1.2.2 Ruff Road fire Training Area 

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

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

In 1989, as part of the Installation Restoration Program, 15 soil-gas probes were installed in the area 
to a depth of 9 feet. Benzene, toluene, and xylene were identified in the soil-gas samples with 

19 



OUA 0028407 

Final August 8, 1997 

maximum concentrations of 250 parts per million @pm), 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,OOO ppm), 
pyrene (750 pg/kg), PCE (48 pg/kg to 485 pg/kg), toluene (732 fig/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 pglkg), toluene (56 pg/kg), and xylene 
(42 pg/kg). The investigation was continued in 1992. Analytical resuits 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 RI samples 
were collected from the current soil surface (fill) and the former soil surface that was characterized in 
the 1991 to 1992 investigation. The results confirmed the presence of petroleum hydrocarbons and 
dioxins in the surface and subsurface soil. Maximum contaminant concentrations detected in the RI 
soil samples include 3,400 mg/kg DRO, 1,300 mg/kg gasoline-range organics, 5,400 mg/kg total 
recoverable petroleum hydrocarbons, and 0.0239 pgikg dioxin toxicity equivalency factor (see Figure 
34). VOCs, semivolatile organic compounds (SVOCs), and lead concentrations detected during the 
RI were significantly lower than the 1991 to 1992 results. None of the RI soil samples contained 
dioxin concentrations within three orders of magnitude of the 1992 soil results, which indicates that 
the maximum 1992 result was associated with a very localized “hot spot” or was related to an 
analytical error. 

The lateral extent of surface soil contamination was estimated based on the findings of the RI and 
previous site investigations, and by applying ADEC’s Interim Guidance for Non-UST Contaminated 
Soil Cleanup Laels for petroleum hydrocarbons. Contamination above the acceptable cleanup level is 
estimated conservatively to be confined to an area 175 feet by 190 feet. Figure 3-5 depicts the 
approximate boundaries of lateral contamination. No contamination was detected in any of the 
subsurface soil samples collectd 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 34 summarize the 
frequency of detection, range, and locations of maximum concentrations of analytes detected in 
surface and subsurface soil. 

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

3.1.23 Petroleum, Oil, and Lubricant Laboratory Dry Well 

The Army conducted an investigation at the Dry Well in November 1992 to determine the presence 
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and extent of contaminants in the well. During the investigation, approximately 18 inches of water 
and 6 inches to 8 inches of sludge were observed in the well at approximately 15 feet BGS. The 
sludge contained VOCs; BNAs; petroleum hydrocarbons; and heavy metals including arsenic, barium, 
cadmium, chromium, lead, mercury, selenium, and silver. Table 3-5 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,ooO mg/kg); cyanide (6.8 mg/kg); and 
heavy metals including barium, chromium. lead, silver, and mercury (see Table 3-6). The results of 
the RI indicated that this sludge is contaminated with petroleum products and that approximately 230 
cubic yards of petroleum-contaminated subsurface soil is near the bottom of the Dry Well. The heavy 
metals chromium and mercury also were detected in subsurface soil at the site (see Table 3-7). VOCs 
were not encountered in soil at levels expected to pose a risk to human health or the environment. 
The petroleum constituents detected in subsurface soils exceed Alaska cleanup levels for petroleum- 
contaminated soils; however, the other contaminants of concern (COCs) detected in soil do not exceed 
EPA’s Region 3 risk-based concentrations (RBCs). 

Groundwater has not been impacted by petroleum-contaminated sludge and subsurface soil at the site. 
However, high levels of chloroform, methylene chloride, and manganese were detected. Chloroform 
and methylene chloride are laboratory contaminants associated with the 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 flat area bordered by wooded hills to the northwest and 
southeast. Wetlands are located directly south and southwest of disposal Areas A-l and A-4 (see 
Figure 14). The remaining area bordering Poleline Road is relatively flat and wooded. 

The surficial deposits of the region are fluvially reworked glacial sediments and glacial tills. These 
deposits appear to be up to 30 feet thick at the site and consist of unstratified to poorly stratified 
clays, silts, sands, gravels, and boulders. A basal till lies below the surfmial 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 discuss& in Section 1.2.2. Dissolved contaminants in groundwater 
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will migrate through advective forces, influenced by horizontal and vertical groundwater flow 
gradients. 

3.2.2 Nature and Extent of Contamination 

In 1993 and 1994, contaminated debris and soil were removed from two of four burial locations. 
Soils were excavated to a maximum depth of 14 feet, where groundwater was encountered. During 
the removals, sampling indicated the presence of chlorinated solvents. Solvents found in soil during 
this removal included TCE at a maximum concentration of 360 mg/kg; PCE at a maximum 
concentration of 25 mg/kg; and 1,1,2,2-tetrachloroethane at a maximum concentration of 2,920 
mg/kg. During the 1993 removal action, the site was divided into four areas corresponding to the 
four disposal areas identified previously: Areas A-l, 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-l 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-l 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-l and A-2. The groundwater flow pattern suggests that the contamina.nts 
detected near groundwater zones in Areas A-l and A-2 migrated there from Areas A-3 and A4. 
Contaminants detected during surface sampling near Area A-2 were due to migration from Areas A-3 
and A-4. 

During the RI, the highest concentrations of contaminants detected in soil and groundwater samples 
were found in Areas A-3 and A-4 (see Tables 3-8, 3-9, and 3-10). This area of greatest 
contamination at the site is referred to as the “hot spot” and encompasses an area approximately 150 
feet by 300 feet that is bounded by a 1 milligram per liter (mg/L; 1,000 micrograms per liter bg/L]) 
or greater concentration of 1,1,2,2-tetrachloroethane in groundwater (see Figure 34). 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 
pg/L in the perched, shallow, and deep aquifers. 1,1,2,2-Tetrachloroethane was detected up to a 
maximum concentration of 1,900 mg/L in the perched groundwater zone. While 1,1,2,2- 
tetrachloroethane does not have a state or federal MCL, its RBC (tap water), based on an excess 
cancer risk of 1 x 10d, is 0.052 mg/L. This concentration was exceeded in the perched, shallow, and 
deep water-bearing zones. Studies performed at the site indicated that the contaminated groundwater 
in the deep aquifer is flowing regionally northwest toward the Eagle River, but in the immediate 
vicinity of Poleline Road it is flowing to the northeast (see Figure 3-6); groundwater flow modeling 
results suggested that this contaminated groundwater could migrate to the Eagle River within 120 
years. 
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During fall 1996, a Treatability Study was conducted at the site to evaluate the effectiveness of 
potential remedial technologies addressed in the FS. The Treatability Study involved field tests to 
evaluate the potential performance of soil vapor extraction (SVJZ) and air sparging (AS) of 
groundwater. The studies also involved characterization of hydraulic conductivity of water-bearing 
zones underlying the site and collection of groundwater sampies to assess which types of natural 
attenuation processes may be degrading contaminants in groundwater. The study concluded that SVE 
may reduce contamination at the site but AS would not be an effective technology to remediate 
contaminants in groundwater. The study also concluded that biological components of natural 
attenuation would not be an important degradation mechanism. However;other attenuation processes, 
such as adsorption and dispersion, are expected to decrease contaminant concentrations over time. 

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

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

OPERABLE UNIT A 
FORT RICHARDSON, ALASKA 

(mglkg, except as not4 

Lucation and Nutnhcr of 
Drpth (n. WS) Samplt~ k:xwuling 

Frequency oi Range of Detected oi Maximum Screening Screening 
Analyte Ddectlon Concentrations Coocenlration Concentration Concentration 

DRO 47189 3 - 470 AP-3598 (15 R.) 100” 4 

PCBS 

Ardor 1260 2187 0.04 - 0.2 AP-3617 0.083b 1 

Sdium 

Vanod ium 

Zinc 

Key Ilt end of tnlhc. 

89189 

89189 

30 - 86 

41 - 203 

AP-3610 (5 ft.) 77c 2 

AP-3604 (10 ft.) 108’ 1 
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Table 3-2 

. Page 1 of 2 

SUMMARYOFRICESSPOOLSAMPLERESULTS 
ROOSEVELTROADTRANSMITTER SITE LEACHFIELD 

OPERABLEUNITA 
FORTRtCHARDSON,ALASKA 

Aoalyte 

Unknown Fuel (mglkg) 212 12,000 - 23,ooO 23 ,ooQ __ NA 

PCBs (mglkg) 

Amclor 1260 

Frequency of 
Detection 

Number of 
Samples Exceeding 

Scrwning 
Concentration 

212 1.8 - 2.3 CESS 0.0083’ 2 
II 

Inorganics (rug/kg) 

Cynnidc tIz 1.2 CESS __ NA 

TCLP Inarganics (mg/L) 

TCLP Ilariw 

TCLP Cadmium 

TCLP Lead 

TC1.P Mcr~nry 

Flashpuint (“F) 

217 

212 

212 

112 

111 i - 

0.7 CESS 100b NA 

0.06 - 0.11 CESS 1 .ob NA 

0.24 - 0.27 CESS 5.0b NA 

0.001 CESS 2.0b NA 

200 CESS < 140C NA 

Risk-bawl concentration cquivalcnt to a cancer risk of 1 x 10d or a hazard quotient of 1 for soil ingestion and rcsidcntial land USC (EPA 1995). 
Toticity chamctcristic conccntmtion, Resource Conservation and Recovery Act (40 CFR 261.24). 
Ignitability chamctcristic threshold, Resource Conservation and Recovery Act (40 CFR 261.21). 

Key at end of table. 
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Table 3-3 

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

OPERABLE UNIT A 
FORT RICHARDSON, ALASKA 

(m&3 

Location and Depth Number of 
of Maximum Samples Exceeding 

Frequency of Range of Concentration Screening Scrwning 
Anrlyte Detection Concentrations (ft. BGS) Concentration Concentration 

DRO Ill11 10 - 3,400 N9 (1 ft,) loo* 2 

GRO 315 2.1 - 1,300 N9 (1 R.) 508 2 

TRI’II 1 l/1 1 20 - 5,400 Ml1 (1.5 A.) 2,000a 2 

BNAs 

Bcnzo(a)pyrcnc 3111 0.21 - 0.94 09 (1.5 A.) 0.088b 3 

Bcnzn(b)IIuoranthcnc 4111 0.19 - 1.4 09 (I .5 a.) 0.87b 2 

Diowins, ‘I’IW Ill11 7.25 x 10-9 - Ml1 (1.5 R.) 4.3 x lo-6h I 
2.39 x 10-5 

Inorganics 

Aluminum 11111 11,000 - 20,000 09 (I.5 A.) 19,txHY 1 

Barium 11111 64-360 L10 (0 A.) 13OC 1 

Calcium 11111 2,100 - 4,500 09 (1.5 II.) 3 ,6Qoc 1 

C0ppcr 11111 I8 - 100 LlO (0 II.) 54C 2 

Lead 1 l/l 1 6.6 - 94 LlO (0 II.) 27C 2 

Potassium 11111 230 - 780 LIO (0 A.) 420’ 4 

Key nt end of table. 
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Tabie 3-3 

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

OPERABLE UNIT A 
FORT RICHARDSON, ALASKA 

(wh) 

Analyte 

Sodium 

Frequency of Range ol 
Detectinn Concentrations 

91 - 450 

Location and Depth 
of Maximum 
Concentration 

(N. BCS) 

K9 (0 11.) 

Zinc 11111 47-210 LIO (0 ft.) 

L 
4w 3 
108' 2 

t Screening criteria based on Alaska non-UST matrix level A concentrations for pdrolcum-contaminated suil (ADEC 1991). 
Screening criteria based on EPA, Region 3, risk-hased concentration corresponding to cxccss lifetime cancer risk of 1 X lo4 or a bawd index of 1 for soil 
ingestion and residential land use (EPA 1995). 

’ Screening criteria based on the maximum concentrations detected in site-specific background samples or background levels listed in the Background Data 
Analysis Report, Fort Richardson (E & E 1996). 

Key: 

ADEC = Alaska Department of Environmental Conservation. 
BNAs = Base/neutral and acid extractable organic compounds. 
DRO = Dies&range organics. 

E & E = Ecology and Environment, Inc. 
EPA = United States Environmental Protection Agency. 

Il. BGS = Feet below ground surface. 
CR0 = Gasoline-mngc organics. 

mglkg = Milligrams per kilogram. 
RI = Remedial Investigation. 

TEF = Toxicity equivalency factor. 
TRPH = Total recoverable petroleum hydrocarbons. 

UST = Underground storage tank. 
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Table 3-4 

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

OPERABLE UNIT A 
FORT RICHARDSON, ALASKA 

(mgh) 

Location and Depth Number of 
of Maximum Samples Exceeding 

Frequency of Range of Concentration Scrwning Screening 
Analyte Detection Concentrations (ft. BGS) Concentration Concentration 

DRO 731113 1 - 610 AP-3635 (20 Il.) looa 5 

CR0 28182 0.28 - 420 AP-3635 (20 ft.) 50a 4 

TRPII 831111 9.3 - 3,000 AP-3635 (30 ft.) 2,000’ 1 

Dioxins , TEF 581100 I.54 x 10-9 - AP-3637 (10 A.) 4.3 x lOdb 2 
1.91 x 10-5 

lnorganics 

Nickel 

Key at end of hhle. 
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Table 3-4 

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

OPERABLE UNIT A 
FORT RICIIARDSON, ALASKA 

(mgW 

Location and Depth Number of 
of Maximum Samples Exceeding 

Frequency of Range of Concentration Screening Screening 

Analyte Detection Concentrations (ft. BCS) Concentration Concentration 

Potassium 11 l/! 1 f 340 - 1,700 AP-3643 (20 ft.) 93oc 5 

Vanadium 111/t1t 25 - 71 AP-3637 (40 ft.) 67’ 1 

Zinc 1111111 41 - 240 Nil (2.5 A.) IlOC 2 

a 
h 

Screening criteria hascd on Alaska non-UST matrix lcvel A concentrations for petroleum-contaminated soil (ADEC 1991). 
Scrccningcriteria based on EPA, Region 3, risk-based concentration correspondingto excess lifetime cancer risk of I x 10m6 or a hazard index of 1 for soil ingestion 
and residential land use (EPA 1995). 

c Screening criteria based on the maximum conccntrutions detected in site-spccilic background samples or bnckgronnd lcvcls listed in the Background Data Analysis 
Report, Fort Richardson (E & E 1996). 

Key : 

ADEC = Alaska Depaflmcnt of Environmental Conservation. 
DRO = Ditsel-range organics. 

E & E = Ecology and Environment, Inc. 
EPA = United States Environmental Protection Agency. 

ft. BGS = Feet below ground surface. 
CR0 = Gasoline-mnge organics. 

mglkg = Milligrams per kilogram. 
RI = Remediat Investigation. 

TEF = Toxicity equivalency factor, 
TRPH = Total recoverable petroleum hydrocarbons. 

UST = Underground storage tank. 
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Table 3-5 

BUILDING 986 POL LABORATORY DRY WELL 
1992 INVESTIGATION RESULTS 

OPERABLE UNIT A 
FORT RICHARDSON, ALASKA 

Analyte 

Maximum Concentration Maximum Concentration 
in water in Sludge 

(Ic%L) WW 

vocs 

1 ,CDichlombenzene 

1,3,5-Trimcthylbcnzcnc 

0.44 ND 

1.8N 42,000 

BNAs 

1,2-Dichlombenzene I 270 I 34,100 

Key: 

BNAs = Base/neutral and acid extractable organic compounds 
pgkg = Micrograms per kilopm. 
pg/L = Micrograms per liter. 

ND = Not detected. 
WL = Petroleum, oil, and lubricant. 

VOCs = Volatile organic compounds. 

Source: United States Army Engineer District, Alaska, 1993. 
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Table 3-7 

SUMMARY OF RI SUBSURFACE SOIL SAMPLES EXCEEDING SCREENING CRITERIA 
POL LABORATORY DRY WELL 

OPERABLE UNIT A 
FORT RICHARDSON, ALASKA 

(mW 

Location and Depth of Number of 
Maximum Samples Exceeding 

Frequency of Range of Concentration screening Screening 
Analyte D&&m Concentrations (ft. BGS) Concentration Concentrahi 

DRO 55/66 2 - 1,800 AP-3619 (15 R.) loo’ 6 

GKO 0156 0.34 - 650 AP-3619 (IS R.) 508 3 

Key at end of labk 
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Table 3-8 

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

POLELINE ROAD DISPOSAL AREA 
OPERABLE UNIT B 

FORT RICHARDSON, ALASKA 
Iwh~ 

Analyte 

lnorganics 

Arscuic 

Prquency of Kange of Ihdcrtd 
Dektion Concentrations 

24124 4.6-15 

Number of Samples 
Location of Marimuru Scrwniug Exceeding Screening 

Concentfxithn Concentratid Concentration 

33-01 I (6’-9’) and 0.43(C), 23(N) 23 
SB-015 (12’-15’) 

Beryllium I3124 0.28-0.45 SB-07 (O’-3’) 0,15(C) 13 

a EPA, Kcgion 3, October 20, 1995, Risk-Based Concentrations, Residential Soil. 

Key: 

(C) = Carcinogenic risk-based screening concentration. 
EPA = United States Environmental Protection Agency. 

m&3 = Milligrams per kilogram. 
N = Noncarcinogenic risk-based screening concentration. 
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Table 3-9 

SUMMARY OF SOIL SAMPLE RESULTS 
AREAS A-3 AND A-4 

POLELJNE ROAD DISPOSAL AREA 
OPERABLE UNJT B 

FORT RICJJARDSON, ALASKA 
(mgW 

Analyte 

vocs 

1,1,2,2- 
Tctrachlorocthcnc 

Inorgwh 

Atscnic 

Beryllium 

I’rl~penry uf 
Ihz4rrtion 

14114 

14114 

6114 

Mange uf Ihtwrtd 
Concentrations 

0.0018-79 J 

4.0-11 

0.30-0.39 

Number nl Samples 

I ~mtion of Muximw Scrwning KxccwIing Srrwning 

Concentration Concentratid Cancentrrtion 

MW-14 (IS’-20’) 3.2(C) 5 

SB-Dl (Y-7’) 0.43(C), 23(N) 14 

SB-Dl (O’-2’) o.is(cj 6 

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

Key: 

(Cl = Carcinugcnic risk-based screening concentration. 
EPA = United States Environmental Protection Agency. 
J = Estimated. 
r@kg = Milligrams per kilogram. 
WI = Noncarcinugcnic risk-based screening concentration. 
vocs = Volatile organic compounds. 
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Tuble 3-10 

SUMMARY OF GROUNDWATER SAMPLE RESULTS 
POLELINE ROAD DISPOSAL AREA 

OPERABLE UNJT B 
FORT RICHARDSON, ALASKA 

(msW 

Number of Samples 
Exceeding Risk-Based 

Frequency of Range ol Detected L43cation 0C Maximum Risk-Based Screening Screening 

Detection Concentrations Concentration Concentration* Coacentrstion 

Dichloroethenc 

lnurgunks 

Arsenic (unfiltered) 1115 0.012 MW-7 O.OGDO45(C), 0.01 l(N) 1 

w 
aJ 

Key at end uf lahb. 
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Table 3-10 

SUMMARY OF GROUNDWATER SAMPLE RESULTS 
POLELINE ROAD DISPOSAL AREA 

OPERABLE UNIT B 
FORT RICHARDSON, ALASKA 

mm 

Anelyte 

Arsenic (tiltered) 

Number of Samples 
Exceeding Rbk-Rased 

Prl!qualcy or Range of Detded Locdw~ of Maximum Risk-Hued Scrwning Scrwning 

htecthn Concentrations Concentration Concentration’ Concentration 

l/l5 0.0071 MW-7 0.00045(c), 0,Ol l(N) I 

a EPA, Region 3, Oclobcr 20, 1995, Risk-Huscd Concentrations, Residentid Tap Writer Ingeslion 

Key: 

(C) = Corcinogcnic risk-based screening concentration. 
EPA = United Stntcs Environmcntnl Prulection Agency. 
J = Estimated. 
mglL = Milligrams per liter. 

(NJ = Noncarcint~gtnic risk-based screening concentration. 
IWC = Risk-based concentration. 
vocs = Volalile organic compounds. 
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4.0 SUMhlARY OF SITE RISKS 

Baseline Risk Assessments were conducted to determine the necessity fo:: and extent of remediation to 
be protective of human health and the environment. The detailed report; discussing this evaluation 
are Risk Assessment Repon, 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 
te&nologies. 

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 104) to 1 in 1 million 
(1 X lOa). This means that an individual could face up to a 1 in 10,ooO to 1 in 1 million chance of 
developing cancer because of exposure to chemicals at a site, beyond those cancers expected from 
other causes. Noncarcinogenic effects are evaluated by calculating the ratio between the estimated 
intake of a contaminant and its corresponding reference dose (RID); that is, the intake level at which 
no adverse health effects are expected to occur. This ratio is a summation of all site contaminants. If 
this ratio, called a hazard index (HI), is less than 1, then noncarcinogenic health effects are not 
expected at the site. 

4.1 OPWLE 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 cOncem (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 

.I-.. 

A screening analysis was conducted to identify the COPCs. Before screening, detection limits were 
evaluated. In the first step of the screening, COPCs were selected based on a very conservative 
estimate of potential health risk. Maximum concentrations of chemicals in media (e.g., soil and 
groundwater) on the site were compared to conservative RBCs. For this ROD, the RBCs reflect 
residential exposure assumptions of 1 x 10 -6 for soil and groundwater, or a hazard quotient (HQ) of 
1.0 for all media. These criteria differ from the criteria used in the 1995 OU-A RI Report, which 
applies screening criteria of 1 x 10 -7 for groundwater and an HQ of 0.1, which were determined to 
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be overly conservative by the Agencies. Inorganic chemical concentrations were compared to 
naturally occurring background levels in the 1995 OU-A RI Report. 

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

4.1.X.2 Exposure Assessment 

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

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

._.-. 

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

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

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

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

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

4.1.1.3 Toxicity Assesment 

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

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

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

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

4.1.1.4 Risk Characterization 

The purpose of the risk characterization is to integrate the results of the exposure and toxicity 
assessments to estimate risk to humans from exposure to site contaminants. Risks were calculated for 
carcinogenic and noncarcinogenic effects based on the RME. Excess lifetime cancer risk is calculated 
by multiplying the SF by the quantitative estimate of exposure: the chronic daily intake. These risks 
are probabilities generally expressed in scientific notation (e.g., 1 X lOA). An excess lifetime cancer 
risk of 1 x 10d indicates that an individual has a 1 in 1 million chance of developing cancer as a 
result of a site-related exposure to a carcinogen under the specific exposure conditions assumed. EPA 
considers that an excess lifetime cancer risk between 1 in 1 million (1 X 106) and 1 in 10,000 (1 X 
lOA) is within the generally acceptable range; risks greater than 1 in 10,ooO usually suggest the need 
to take action at a site. 
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The potential for noncarcinogenic effects is evaluated by comparing an exposure level over a specified 
time period (lifetime) to an RfD derived for a similar exposure period. The ratio of exposure to 
toxicity is called an HQ. HQs are calculated by dividing the exposure by the specific RfD. If the 
HQ is less than 1, then adverse health effects are not likely to occur. By adding the HQs for all 
COCs that affect the same target organ (liver, nervous system. etc.), the HI can be calculated. In 
defining effects from exposure to noncancer-causing contaminants, EPA considers acceptable exposure 
levels as those that do not adversely affect humans over their expected lifetime, with a built-in margin 
of safety. 

Soil 

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

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

At the cesspool area of the Transmitter Site, potential excess lifetime cancer risks greater than 1 x 
lo6 were calculated for potential future RME industrial and residential exposures to soil (1 X low5 
and 5 x 10A5, 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 regulatoy benchmark of 1 for 
any exposure scenario at any OU-A site. 

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

Groundwater 

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

Uncertainties associated with the baseline HHR4 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: 

, 
l 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; 

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

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

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

4.X.2 l?cological Risk Assasment 

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

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

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

l 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 all available information before selecting appropriate OU-A site cleanup activities. 
Decisions regarding OU-A site cleanup will be documented in accordance with stipulations of the 
Two-Party Agreement. Because the OU-A source areas will be addressed through the Two-Party 
Agreement, they are not discussed further in this ROD. 

4.2 OPERABLE UNIT B 

4.2.1 Human Health Risk Assessment 

The OU-B Risk Assessment identified ways that people working or living on or near the source areas 
could be exposed to contaminated media: touching and ingesting soil, inhaling vapors and dust 
released from soil, and using groundwater for drinking and showering. On-site workers and visitors 
are the individuals most likely to be exposed under current exposure conditions. Current use of 
Poleline Road is limited to periodic visits by authorized personnel. and by trespassers or open space 
recreational users. Under potential future land use conditions, exposures to on-site workers, visitors, 
residents, or downgradient groundwater users are possible. Table 4-4 lists the exposure pathways 
evaluated at OU-13. 

--. 
Based on analytical results from &face and subsurface soil surrounding Areas A-l 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 lO0,OOO (1 X 10s5), 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-tetrachloroethae 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: 

l Detection limits for the field screening analytical method for VOCs 
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 

l For the purpose of evaluating risk from exposure to groundwater at 
Poleline Road, it was assumed that groundwater was used for 
household purpose, 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 following: 

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

. No standardized system is available for identifying toxicity-based 
“safe” benchmark values for terrestrial wildlife. The potential exists 
for wildlife species to be more or less sensitive than test species 
(some biota adapt) and the toxicological benchmarks used. Toxic 
dose values for laboratory organisms also may be substantially lower 
than those for wildlife because of the sensitive strain of laboratory 
animals used and the direct means by which they are dosed. LD, 
studies usually are designed to promote maximum exposure 
(absorption) and to lessen any chemical complexing with dietary 
material. The LD, 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 

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

4.2.3 Summary of Risks 

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

While soil contamination does not pose a threat to human health or the environment, the 
contamination level is high enough to pose an ongoing threat to groundwater. Groundwater 
contamination in the shallow and deep zones exceeds EPA’s acceptable risk range and state and 
federal drinking water MCLs for human consumption. The NCP and state regulations require 
protection and restoration of water resources. Contamination of OU-B groundwater, if used as a 
drinking water source, presents an unacceptable risk to human health. Therefore, groundwater and 
the “hot spot” source at Poleline Road require remedial action. The Army, ADEC, and EPA have 
selected a preferred remedial alternative for OU-B based on criteria found in the NCP. 
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Table 4-l 

Site 

RRTSL 

RRFI-A 

WLLDW 

CONTAMINANTS OF POTENTIAL CONCERN 
HUMAN HEALTH RISK ASSESSMENT 

OPERABLE UNIT A 
FORT RICHARDSON, ALASKA 

Matrix Chemicals of Potential Concern 

Subsurface Soil Aroclor 1260 

DRO 

Aluminum 

MUlgalltsC 

Vanadium 

ce.ssp01 soil Aroclor 1260 

Surface Soil Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoraruhene 

Indcno( 1,2,3xd)pyrene 

DRO 

CR0 

2,3.7,8-TCDD 

Aluminum 

Subsurface Soil DRO 

GRO 

2,3,7,8-TCDD 

BqlLium 

Chromium 

Subsurface Soil DRO 

CR0 

Chromium 

Groundwatcr Manganese 

Chloroform 

Key: 

DRO = Dicscl-range organ&. 
CR0 = Gasoline-range organics. 

POLLDW = Petmlwm, Oil, and Lubricant Laboratory Dry Well. 
RRFTA = Ruff Road Fire Training Area. 
RRTSL = Roosevelt Road Transmitter Site Leachfield. 
TCDD = TetFachlorodibenzo-dioxin. 
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Table 4-2 

ESTIMATED HUMAN HEALTH RISKS 
FUTURE RESIDENTIAL LAND USE 

OPERABLE UN-IT A 
FORT RICHARDSON, ALASKA 

sac 

Roosevelt Road Transmitter Site 
Leachfield 

POL Laboratory Dry Well 

Ruff Road Fire Training Area 

Contaminants of Concern 

Petroleum Hydrocarbons; PCBs; 
Petroleum, Oil, and Lubricant 

Petroleum Hydrocarbons 

Petroleum Hydrocarbons 

Maximum Total Excess Cancer 
Risk to Future Residents 

2E-’ 

1E-7 

3Ed 

Key: 

PCBs = Polychlorinated biphcnyls. 
FQL = Petroleum, oil, and lubricant. 
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Table 4-3 

CURREhT EXPOSURE SCENARIOS 
REASONABLE MAXIMUM EXPOSURE EXCESS LIFETIME CANCER RISKS 

AND HAZARD INDICES 
HUMAN HEALTH RISK ASSESSMENT 

OPERABLE UNIT A 
FORT RICHARDSON, ALASKA 

Exposure 
ScenariD 

Recreational 

Fiie Training Area 

Exposure Pathway Excas LX&me Cancer Risk Hazard Index 

Ingestion 1.3E-07 2.1E-02 

Derrnal Contact 9.1E-08 - 

Inhalation of Fugitive Dust l.lE-11 

TOTAL 2E47 0.02 

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

OPERABLE UNIT B 
EXPOSURE PATHWAYS EVALUATED 

IN HUMAN HEALTH RISK ASSESSMENT 
FORT RICHARDSON, ALASKA 

Raeeptor 

Hypothetical On-Site Resident 

Expsure Pathway 

Ingestion and inhalation of contaminants of concern in gmundwater 
from shallow and deep zones 

Incidental ingestion of soil in exposure Areas A-l, A-2, 0 and A- 
3, A+ and T 

Inhalation of airborne constituents from soil in exposure Areas A-l, 
A-2, 0 and A-3, A-4, and T 

Hypothetical On-Site Industrial 
Worker 

Off-Site Recreational User 

Ingestion and inhalation of contaminants of concern in wetland 
surface water 

Ingestion of wetland sediment 

Inhalation of indoor vapors from soil and gmundwater 

Incidental ingestion of soil in exposure areas A-l, A-2, 0 and A-3, 
A-4, and T 

Inhalation of indoor vapors from soil and gmundwater 

Ingestion of fish from the Eagle River 
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Table 4-5 

SUMMARY OF SITE RISKS 
OPERABLE UNIT B 

FORT RICHARDSON, ALASKA 

MEYiii Maximum Cancer Risk 

“Hot spot” soils SE-3 

“Hot spot” groundwater: shallow zone 1 

“Hot spot” groundwater: deep aquifer 9E-2 

Maximum Hazard Indexa 

0.8 

2.800 

47 

Downgradient soila 8E4 0.005 

Downgradient groundwater: shallow zone 2E-2 18 

Downgradient groundwater: deep aquifer I 2H3 I 0.9 II 

a Hazard index values greater than 1 .O are considered by the Uniti States Environmental Protection 
Agency to represent conditions potentially requiring remedial action. 
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5.0 DESCRIPTION OF ALTERNATIVES 

5.1 NEED FOR REMEDIAL ACTION 

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

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

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

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

5.2 REMEDIAL ACTION OBJECTIVES 

As a part of the RI/FS process, remedial action objective (RAOs) were developed in accordance with 
the NCP and EPA guidance for conducting RI/F!3 investigations. The purpose of the objectives is to 
reduce the contamination in the groundwater at OU-B to levels that do not pose a threat to human 
health and the environment. If the OU-B area were converted to public domain at any time in the 
future, the residents would not be at risk from use of the groundwater. 

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

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

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

l 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-l and 5-2 summarize the chemical-specific cleanup goals for groundwater and soil at 
Poleline Road. 
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R4Os are based on either human health risk estimates .that exceed or fall within the 1 x lo6 to 
1 x lo4 risk range or on federal and state applicable or relevant and appropriate requirements 
(ARARs). All groundwater R4Os 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 bajed on the Rl3C for this 
chemical in residential drinking water. R4Os for soil are based on protection of the groundwater 
from leaching of the contaminants (EPA, Region 3, RBCs): 1,1,2,2-tetrachloroethane-0.1 mgikg 
and PCE-4.0 mg/kg. 

Monitoring at Poleline Road will be conducted to ensure that RAOs are achieved. The goal of this 
6onitoring will be: 

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

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

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

5.3 SIGNIFICANT APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

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

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

5.4 DESCRIYl-ION 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 techwlogies 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 Treatability Study indicated that 
AS of chlorinated solvents in groundwater would not effectively treat contaminants to levels below 
state and federal MCLs. In addition, the Treatability Study indicated that biological components of 
natural attenuation would not be an important degradation mechanism of chlorinated solvents in the 
groundwater system at Poleline Road. 
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The following are alternatives evaluated in the Proposed Plan. 

Alternative 1: No Action 

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

Alternative 2: Monitored Natural Attenuation 

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

Institutional controls for Poleline Road could include access restriaions (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 exc& the RAOs and associated 
breakdown products for Poleline Road. Sample collection, analysis. and data evaluation would 
continue until sufficient data regarding changes in contaminant plume migrarion 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.ooO. 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; therefore, groundwater would be expected to 
naturally attenuate faster than if no cap were placed on the soils. 

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

The estimated total present worth for this alternative is $2,5OO,ooO, 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 pet-formed 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-l through A-4. Trenches would be dug for collection of groundwater, which would be 
pumped to an air stripper for trearment. 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 ezuractionpoinrs, 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 $2,042,0OO 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 altbmative 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 
p&ssurized air into the shallow aquifer, which results in volatilization of VOCs and enhanced 
biodegradation of contaminants susceptible to aerobic microbial degradation. SVE is used commonly 
in combination with AS. See Alternative 4 for a description of SVE. See Alternative 2 (Section 7.1) 
for a description of groundwater monitoring and institutional controls for Poleline Road. 

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

Alternative 6: High-Vacuum Extraction of the “Hot Spot” and Institutional Controls with Long- 
Term Groundwater 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. 

65 



OUA0028453 

Page 1 of 1 

Table 5-l 

REMEDIAL CLEANUP GOALS FOR GROUNDWATER 
POLELINE ROAD DISPOSAL AREA 

FORT RICHARDSON, ALASKA 
I 

Maximum OeteEtd Remedial Action Objective 
Contaminant of Concern Concentration (m%L) b&L) Source of RAW 

Benzene ! 2.9 0.005 MCL 

Carbon Tetrachloridc 

cis-1.ZDichlomethene 

2.6 0.005 MCL 

37 0.07 MCL 

trans-1,2-Dichlor~ethcne 12 0.1 MCL 

Tetrachloroethcnt (PCE) 11 0.005 MCL 

Trichlomerhtne (TCE) 220 0.005 MCL 

1,1,2,2-Tetrachlomethane I.900 I 1 0.052 RBC 

a State and federal maximum contaminant ltvcis for drinking water. 

Key: 

MCL = Maximum contaminant Icvei. 
mg/L = Milligrams per hr. 
R40 = Remedial action objective. 
RBC = Risk-based concentration for drinking water. based on an increased cancer risk of 1 x l&. 
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Table 5-2 

REMEDIAL ACTION OBJECTIVES FOR SOIL 

Contamiuant of Concern 

Tetrachlomethene 

1.1 X2-TetrachlomeAanthane 

FORT RICHARDSON, ALASKA 

Maxiium Detacted Remedial Action 
Concentration (m&kg) Objective (m&kg) 

159 4.0 

2.030 0.1 

Source of 
RAO 

RBC 

RBC 

Note: TCE did not exceed RBCs for soil. 

Key: 

mg/kg = Milligrams per kilo-gram. 
RAO = Remedial action objective. 
RBC = Risk-based concentration for soil contamtiants leaching to gmundwater, based on an increased cancer 

risk of 1 x 1OJ. 
TCE = Trichiomethene. 
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6.0 SUMMARY OF COMPARATIVE ANALYSIS OF AL,TERNATIVES 

The selection of alternatives was based on an evaluation using the nine Superfund criteria specified in 
Table 6-l. 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 modifying criteria, 

6.1 THRESHOLD CRITERIA 

Overall Protection of Human Health and the Environment 

Alternatives 4 and 6 would provide the greatest protection to human health and the environment by 
actively treating VOC-contaminated soil and groundwater. Treatability Stud& 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. 

62 BALANCING CRITERIA 

Long-Term Effectiveness and Permanence 

Alternatives 4 and 6 would involve permanent and active reduction of soil aud 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-ten-n permanence. 
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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 conta.minant mobility by restricting future infiltration of 
rainfall and snowmelt through contaminated soils to groundwater. Alternatives 1 and 2 would slowly 
decrease the toxicity and volume of contaminated media through natural attenuation. Because 
Alternative 2 includes monitoring, the rate and degree of contaminant reduction would be known. 

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 I and 2. 

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

Implementability 

All alternatives would use readily 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 
+SO% to -30% of the values on the table. Appendix C includes detail4 cost estimates for each of 
the OU-B remedial alternatives. 
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6.3 MODIFYING CRITEFUA 

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; 

l 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; 

l 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 

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

Community Acceptance 

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

Summary 

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

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

CRITERIA FOR EVALUATION OF ALTERNATIVES 
FORT RICHARDSON, ALASKA 

Threshold Criteria: Must be met by all alternatives. 1. Overall protection of human hr.&h and the 
environment. How weU does 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 laws? 

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

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

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

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

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

Modifying Criteria: Evaluated as a result of public 8. State acceptance. What are the state’s comments 
comments. or concerns about the alternatives considered and 

about the preferred alternative? Does the state 
support or oppose the preferred alternative? 

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

COST SUMMARY OF REMEDIAL ALTERNATIVES 
POLELINE ROAD DISPOSAL AREA 

FORT RICHARDSON, ALASKA 

Alternative Capital Cost 
Annual 

O&M Cost 

Annual 
Monitoring 

cost 
Total Present- 

Worth cost 

l- No Action 

2- Monitord Natural 
Attenuation 

3- Containment 

4- Trench, Air Striu, WE 

so SO so so 

S80,ooo 529.070 $29,070 s1,300,000 

9993,325 s9.600 $20,620 s2.500,000 

s2,042,000 $142,880 520,620 s7.500.000 

S- Air Sparging, SVE, Natural 
Attenuation 

$1.600,000 $72.736 $29,070 ss,500,004 

6- HVE and Long-Term S801,841 S&,878 S29.070 s4,000,000 
Gmundwater Monitoring 

c 

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

No discount or escalation factors are included in the costs presented. Costs include an operational time 
frame of 30 years. 

Key: 

HVE = High-vacuum extraction. 
O&M = Opcration and maintenance. 
WE = Soil vapor extraction. 
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7.0 SELECTED REMEDY 

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

Protection of human health and the environment and compliance with AR4Rs will best be attained 
through cleanup of soil and groundwater in the source area. long-term monitoring of the groundwater 
plume, and enactment of institutional controls to prevent unrestricted use of the area. The use of 
HVE, a variation on SVE, is EPA’s primary presumptive remedy for VOC-contaminated soils. The 
multi-step approach adopted in Alternative 6 is part of EPA’s presumptive strategy for addressing 
contaminated groundwater. Figure 7-1 illustrates the key decision points and implementation strategy 
for the selected remedy. 

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

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

The “hot spot” is defined by the area containing greater than 1 mg/L 1,1,2,2-tetrachloroethane in 
groundwater (see Figure 3-6). This area represents the main threat at this site. Specifically, the “hot 
spot” is the area that contains the contamination and acts as a reservoir for migration of contamination 
to groundwater. Actively remediating this “hot spot” addresses the main threat. Concentrations of 
1,1,2,2-tetrachloroethae 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 flat gradient of the groundwater in this area indicates decreased probability of significant 
contaminant transport, and the relatively low concentrations of contaminants outside the “hot spot” 
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justify classifying the downgradient plume as a relatively low-level threat. Concurrent with 
implementation of the selected remedy will be monitoring of the downgradient plume to track and 
assess the natural attenuation of groundwater contaminants. 

7.1 MAJOR COMPONENTS OF THE SELECTED REMEDY 

The major components of the selected remedy include the following: 

. Treat the “hot spot” through HVE of soil vapor and groundwater in 
I 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 exmacted groundwater through air stripping to achieve state 
and federal MCLs before discharge; 

l Allow natural attenuation of groundwater contamination in areas 
outside the “hot spot”; 

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

l 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; 

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

l 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 

l 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: 

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

. The Army shall conduct an annual review of the institutional 
c.ontro!s 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 laud management 
responsibilities to another federal agency or department. 

7.2 AGENCY REVIEW OF THE SELECTED REMEDY 

Tables 5-l and 5-2 present the R4Os for groundwater and soil, respectively. The goal of this 
remedial action is to restore groundwater to its beneficial use. While the long-term goal of the 
remedial action is to return all the groundwater within and outside of the source area (“hot spot”) to 
state and federal MCLs and risk-based criteria, active remediation will be considered complete when 
concentrations within the “hot spot” are below remediation goals for three continuous quarters after 
remedy shutdown and the plume is not expanding. Based on information obtained during the RI and 
on careful analysis of all remedial alternatives, the Army, EPA! and ADEC believe that the selected 
remedy will achieve this goal. Groundwater 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 
iemedy 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. 
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Figure 7-1 REMEDY IMPLEMENTATION STRATEGY 
POLELINE ROAD DISPOSAL AREA 
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8.0 STATUTORY DETERMINATIONS 

The main responsibility of the Army, EPA, and ADEC under their legal CERCLA authority is to 
select remedial actions that are protective of human health and the environment. In addition, Section 
121 of CERCLA, as amended by the Superfund Amendments and Reauthorization Act of 1986, 
provides several statutory requirements and preferences. The selected remedy must be cost-effective 
and utilize permanent treatment technologies or resource recovery technologies to the extent practica- 
ble. The statute also contains a preference for remedies that permanently or significantly reduce the 
volume, toxicity, or mobility of hazardous substances through treannent. CERCLA finally requires 
that the selected remedial action for each source area must comply with ARGRs established under 
federal and state environmental laws, unless a waiver is granted. 

8.1 PROTECTION OF HUMAN HEALTH AND THE ENVIROh3qENT 

The selected alternative for OU-B will provide long-term protection of human health and the 
environment and satisfy the requirements of Section 121 of CERCLX. 

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 RELEVAhT AND APPROPRIATE 
REQUIREMENTS AND TO-BE-CONSIDERED GLXDAKE 

The selected remedy for OU-B will comply with all ARARs of ftierai and state environmental and 
public health laws. These requirements include compliance with ail 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: 

a 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 AR4R.s usually are technology- or activity-based 
requirements for remedial actions; and 

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

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

. Health effects information with a high degree of credibility; 

l 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 

l 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 fderal MCLs are equal; and 

l 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 3ICLs. 

8.2.3 Location-Specific Requirements 

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

. Army Regulation (AR) 200-2 (Environmental Quality), 
Environmental Effects of Army Actions: This regulation states 
Department of the Army policy, assigns responsibilities, and 
establishes procedures for the integration of environmental 
considerations into Army planning and decision making in 
accordance with 42 United States Code (USC) 4321 et seq., 
National Environmental Policy Act of 1969; the Council on 
Environmental Quality regulations of November 29, 1978: and 
Executive Order 12 114, 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 

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

l 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; 

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

l 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 

i l 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 Tel%+Considered 

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

. State of Alash Perroleum Cleanup Drafl Guidance will be used as a 
TBC for cleanup of petroleum contamination in soils. 

, .- Y 83 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 effectiveneSsi 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 toxicity, 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 alternative have been made. 
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Fort Richardson, Alaska Administrative Rcoord Index Update, 1997 

l’agc Numbers OU ITat No IhI tC ‘I’illc ---- ---- --- - _-_- - -.-- - __- 
01752 01754 A I .2.5 7/7/93 Si~c Investigation Rcporl tljr Fire 

OU-A Hook 5 Training Pits. Review Cnmments 

Absttxl - Author ~~~--.- ---_-_-- .- 
ADEC rcvicw comments on the drnlt site Invcstigxtion I.nuis I-It,w;irtl 
report tar the Fire Training Pits at Fnrl Kiuhardson and ADEC 
Fort Greely. 

tlrtipicrlt 
_-- _.__ -.__ 
Cristal I%st>rc)r~li 
III’W 

01755 01759 A 1.X.4 9/l 219 I Sul&ary ol’soil Chemicnl Data, Summa’ry of fieldwork and sampling rcruhr hnr the POL DeIwyn Thrxnus Nnne Given 
(Ill-A IIotrk 5 POI, I,ah, Ftri-t RichartI5cm. Atask;i underground stnragc tank at PM. I~;ll)orxrnry lluildlng I ISAW) AI;L\k;l 

No. 98h. 

_______ ~.~ _-. --___ 
0171,o 01767 A 1.6 2124188 Install;~rion Rsstrlt;bt ioli IVrlp;lm Includrs rcmcdi;il ;Iltcrn;ilivcs fur tllc l~r~~,~cv~lt~t~r,;~tl Alcx;ulrlcr .lut~n3t~lil t 11’11 

!)!I A Ilouh 5 Work I’I;IIIIIC~ I’IW tlw Rocwwlt Trmnsmi~lcr Siw. llShlill Al.lhh;l 

Rnatl I’c)lyct~ltrrin;ltutl 111pherlyl 
(PCII) Sile oii l:oi-t Rit-li;u~clsnn 

2 
. . 

iH7hH 01’768 A I .h l/I WI) CrHlllncIlls. RcMseveIl Rrl:l(l EPA EI~IIICII~S on the work plrw 
0ll.h thtb s ‘I’r;liisiiiiltvr Silt (>(’ l’l.~n. S;\riq’littg 

and Andysis l’l;m. ;iiia .I 
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~, _,_ _ __. ~~ ~~- -- ._ ._-_ 
01769 01825 A 2.13 2/4/91 Draft Wrlrk Hun, I’;lrl I, Sampling, Sampling, analysis, and QA/QC plans I’m determining USAED Alesku None Given 

011-A Hook 5 Analysis, ,Sr QAIQC t’h h soil contamination by POL produuls in the vicinily nr 

t’ctrnleuru I,ahoratory, Uuiltling 486, thr US’I’ i~t the I’OL Wnr~Wy. 

Fort I<idtartlson. Alaska 

0 I WI 0 IX!IH A 2. I ..I IO/I WS I;in;ll hlquo;icl~ I ~JCIIII~~II~. I~ci~ic~li;~l l’lC~Clll\ IIIC I~VCI~III iI~J[lrIIiI~l~ 1~11 I~tllllllll~~ Ill all111 It A Ii A! Ii 
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RESPONSIVENESS SUMMARY FOR THE RECORD OF DECISION FOR 
REMEDIAL ACTION AT OPERABLE UMT A AND OI’ERABLE UNIT B 

FORT RICHARDSOK, ALASKA 

OVERVIEW 

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

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

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

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

. Sitewide institutional controls; 

0 Natural attenuation of contaminants; and 

l 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 INVOLVEMEhT 

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: 

a 

l 

l 

l 

l 

l 

l 

l 

l 

l 

December 199GCommunity interviews with local officials and 
interested parties; 

April l!NGPreparation of the Community Relations Plan; 

June 199%Distribution of an informational Fact Sheet covering all 
OUs at Fort Richardson; 

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

October 1995-Distribution of an informational Fact Sheet covering 
all OUs a~ Fort Richardson; 

January 1996-Distribution of an informational Fact Sheet covering 
all OUs ar Fort Richardson: 

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

March 14, 1996-An informational public meeting covering all 
ous; 

April 19%-Distribution of an informational Fact Sheet covering all 
OUs at Fort Richardson; 

July 199GDistributioo of an informational Fact Sheet covering all 
OUs at Fort Richardson; and 
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l October 1996-Distribution of an informational Fact Sheet covering 
all OUs at Fort Richardson. 

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

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

I 
. January 23, 1997-Display advertisement announcing the public 

comment period and public meeting in the Al&z Star; 

. January 25, 26, 27, 28, and 29, 1997-Display advertisemenr 
announcing the public meeting in the Anchorage Daily N~HT: 

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

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

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

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

SIJMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COXIMEhT 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 summa.rized below. 

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

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

Agency Response: The Agencies appreciate input from community members. The National 
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 remediate the “hot spot” and the groundwater plume depends largely 
on the success of each phase. However, because there is no current or projected use of the 
groundwater anticipated during the period of remediation required for Alternative 6, the 
potentially shorter time frame required for remediation under Alternative 4 does not provide 
additional protection. 
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APPENDIX C 

FORT RICHARDSON 

OPERABLE UNIT B SOURCE AREA 

BASELINE COST ESITMATES FOR REMEDIAL ALTERNATIVES 
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ESTIMATED COSTS - ALTERNATTVE 2 
YATURAL AmNUATIOS 

ITEM UNIT COST CNIT QUANTITY COST 

1. CAPlTXL COSTS 

.\ddittonal Momtonng Well Installanon 

TOTAL CAPITAL REQUIREMENTS 

II. ANNUAL O&M COSTS 

Groundwater Monitoring 
, 

Sampling Labor 
Sampling Analysis-VOCs (I 7 wells + 10% dupi) 

Sampling Anaiysls!” (9 wells + 10% dupl) 

Sampling Analysis’” (9 wells + 10% dupl) 
Supcrviston 
Data Evaluatton and Repornnp 
Supplies and Matcnals 

TOTAL ANNUAL O&M COSTS 

TOTAL O&M COSTS (for 30 years) 

TOTAL CAPITAL AND O&IV COSTS 

CONTINGENCY (30% of Total Capital and O&M Costs) 

SUBTOTAL (Total Capital and O&M Costr and Contingtncy) 

USACE SIOH (8% Total Capital and O&M Costs and Contingmcy) 

TOTAL ESTIMATED PROGRAM COSTS”’ 

540.000 

S60 
5180 

5360 

$145 
SIOO 
SSS 

5600 

weil 2 S80.000 

S80.000 

hr 40 s2.400 
ialllplc 19 93,420 

jarnuie IO S3.600 

iamoie IO s1,4so 
hr 40 54.000 
fir 160 513,600 
:s I S600 

S29,070 

s87z100 

S952.100 

$285,630 

s1,237,730 

S99.0 18 

51300.000 

NOTES. 
‘I’ Analysis for paramctcn which can Indicate blodegmdarion of chlonnated soivexs [e.g.. NO+nuogcn. NH:-nitrogen. 

total Kjeldahl nitrogen. total phosphorus. SO,, soluble iron. methane. etbane. *ikrie 1 

“I Bacrcna cnumeranon 

“’ Escalation costs are not included 
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ESTIXATED COSTS - ALTERYATIVE 3 
CONTAIXiMENT 

UNIT COST UNIT QUANTl-IY COST ITEM 

I. CAPITAL COSTS 

CAPITAL DIRECT COSTS 
A. Preparation Work/Mob & Demob 

Mobtlizanon & Dcmobilizauon 
Addiuonal Montroring Well Insrallaaon 
Site Preparatton (Cleanng % Grubbing) 

B. SoillBentonite Slurry Wall 
Excavate Trench 
Backfill Trench - Placement of Slurry 

C, Multi-Layer Cap 
Synthetic Cap Material 
Cap Placement 
Sand and Gravel Placement 
Grading 
Dramage 

5120,000 LS 
540.000 WC11 
21.785 acre 

5120.000 
$80.000 
$5355 

2 
3.0 

S2.67 sf 
53.20 sf 

13,000 s34.710 
13,000 S4 1,600 

12.70 =Y 
51.35 SY 
S16 CY 

s1.00 =Y 
$5,000 LS 

8,4GG 
8,400 
5,600 
8,400 

S222.680 
S-1 I.340 
589,600 
S&.400 
ss.000 

$418.685 TOTAL DIRECT COSTS (TDC) 

CAPITAL INDIRECT COSTS 
A. Cormactor’s Overhead and Profit (SO% TDC1 
B. Enpncenng Destgn (25% TDC) 
C. Desqn Studtes (30% TDC) 
D. Health and Safety (S% TDC) 

s209.343 
S104.671 
5125,606 
s20.934 

S460.554 TOTAL INDIRECT COSTS 

S879.239 TOTAL C.+PITAL COSTS {Total Direct Costs -Total Indirect Costs) 

II. ANNUAL 0&1&i COSTS 

A. Cap .Maintennncc 
Matntenance (8 hr/month @ 12 monthsI 

B. Grouudwntrr .Monitoring 
Samuiing Labor 
Samoimg Anaiysls (17 Momronng wciis - 10% dupi) 
SupeNtston 
Data Evaluanon and Repornng 
Suppltes and ,Matenals 

SIOO hr 96 S9.600 

560 

SIP.0 
SIOO 
585 

S600 

hr 
sample 

hr 
hr 
IS 

40 
19 
40 
120 

S2.400 
S3.420 
s4.000 

s10300 
$600 

$30.220 TOTAL ANNUAL O&M COSTS 

$906.600 TOTAL 0Q.M COSTS (for 30 years) 

SI.785.839 TOTAL CAPITAL AND O&M COSTS 

CONTINGENCY (30% of Total Capital and O&-M Costs) $535,752 

S2J21.590 SUBTOTAL (Total Capital and O&M Costs and Contingency) 

5185,727 USACE SIOH (9% Total Capitai and O&M Costs and Contingency) 

TOTAL ESTIMATED PROGRAM COSTS I” 

I” Escalarton CDSIS art not mciudeti 

fUOO.OOO 
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ESTIMATED COSTS - tiLTERNATIVE 4 
INTERCEPTION TRENCH. AIR STRIPPMC.&YD SOIL VAPOR EXTRACTION 

0UANTll-Y COST 

I. CAPITAL COSTS 

CAPITAL DIRECT COSTS 
A. Preparation Work/Mob & Demob 

.Liob~lizanon L Dcmobtlizauon 
idddonai Monimnng Well h.dl~~0ll 
3smcr Wall Excavauon (benurn wetlads k dispO~l~~1 
3smer Wdl Insullation (between wcdaBds 8~ diVFsal afwl 
Site Preplntion (Clearu~g & GNbbm!J 

B. Soil Vapor Extraction 
‘rxnaction WCII installation HDPE. 20 Icngrh) 

, 
{xmcnon Well lnsullsti~n (HDPE. 40’ Iengrh) 
3lower~Mtx0~ Systems (ml. knockout rank % ins~cnm~onb 
Piping (HDPE) 
!ostdation for Piping and Eqlupment 
.m (from krmckout tanka to arr smpper~ 
3DPE Liner 
L’apor Extnctmn System Installanon 
Zlccmcal 

C. C~tnmdw~tcr Errncfion end Treatment 
3ropolymcr Trench Excnvaaotl 
Collection Trench Instalkttton IWI pipmE) 
pam~ (from collecnon rrmche~ IO eqttaliranoo mk) 
Equlhion Taok 
piping (HDPEI 
Water Heotig him 
hirHeah8 Unim 
Ait Snippmg Unit (incl. blowerI 
T~tmcnt Building 

pump 
lnsulaaon for Pq~rng and Eqwpment 
Stongc Tank 
[afillzmon System (incl. piping. tirrmg% filtcn enuml 
Infdmnon Piping Prepanuon (punch lmlcs m prps msdl fiti@. etc.) 
tilmdon Piping Bedding 
tnfilttanon Pipmg Installation 
GW Collecnon k AU SUi@~ng SystCm h-~.uib~tiOf~ 
E1tCUiCP.l 

TOTAL DIRECT COSTS ffDC1 

CAPITAL INDIRECT COSTS 
A. Conrmcm~s Overhead and Pmftt (50% TDCl 
8. Enpnccring Design (25% TDCI 
C. Dcnp Studies (25% TDC) 
D. Hcdth and Safety (3% TDCl 

TOTAL INDIRECT COSTS 

TOTAL CAPITAL COSTS floul Direr Corm + Total IndIrect COIW 

IL ASNUAL O&M COSTS 

& Soil vapor Extraction Unit O&M (5 ycanl 
Opmtions Labor (8 hr/wk @I 52 wkzl 
Stqyawtaion Labor (4 hr/wk @ 52 wkS) 
Elesmui Power 
.Maintotmncc (8 hdmomh r&l 12 montbsl 

B. Air StrIpping Unit O&M (30 yern) 
Operations Labor I8 hr/wk @ 52 wksl 
Supxvismn Labor (4 br/wk I@ 52 wks) 
Elccuical Power 
Ttutmcnt Perfmmance (I water samplumonth @ I2 IIIODLLLS) 
Mamunance (8 hr/montb @ 12 months) 

5130.000 IS I s130.000 
540.000 well 2 580,000 

52.67 sf 13.ooa 234.710 
53'0 sf 13.cm 541.600 

51.785 acre 3.1 55.534 

fl500 well 20 530.000 
53.000 well 30 560.000 

526.742 LS 1 526.742 
513.65 If I.400 519.110 
54,685 LS I 54.685 
5500 P-P 1 5 1 .ooo 
s4.05 SY 4.270 S17.294 

511.713 LS I 511.713 
54.685 LS I 54.685 

53.25 
53.88 

fL600 
f12.200 

52.70 
fZ524 
58506 

$18.683 
595 
SSW 

f4.166 
512100 
514370 
53593 

521 
f20 

319.273 
25.269 

jf 
sf 

Plmrp 
rank 

If 
each 
caeh 
unit 
5f 

P-D 
LS‘ 

talk 
LS 
LS 

CY 
If 

LS 
LS 

54.000 SllS.500 
54.OW 5209.520 

7 518200 
I Sl2.200 

I.400 $3.780 
I 22.524 
I 38.506 
I 518.683 

100 s19.000 
2 51.000 
I 54.166 
I s12.200 
I 514.370 
I 53.593 

40 1840 
500 f lO.WO 

I s19.273 
I 55.269 

S1.005.697 

S502.848 
S2S1.424 
f251.424 
530.171 

$1.035.868 

SLO415U 

260 hr 416 $24.960 

SlW hr 208 S20.800 
516.WO Ls I Sl6.OM, 

SIW hr 96 s9.600 

560 
5100 

s14.ooo 
$180 
SIOO 

hr 416 
hr 208 
LS I 

vmple I2 
hr 96 

524.960 
520.800 
st*.wo 
52.1 b0 
29.600 
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ESTIMATED COSTS - ALTERNATIVE 4 
INTERCEPTION TRENCH. AIR STRIPPING. .&YD SOLL VAPOR EXTIUCTION 

C. Groudrtrtr Monifonin~ (30 yetin) 
sanspunp Labor (40 hr/yelr) 
Sampung Analysis (I 7 Monwing wells - 10% dupl) 
SUQWElOn 
Dan Evalrunon and Rcpomng 
Supplies md Mabxials 

UWT COST 

MO 
5180 
SlW 
I85 

SW3 

WANTI?? COST 

tr 40 $2.400 
sample 19 53.420 

t.r JO s4.ooo 
hr 120 SIOZW 
Is I f600 

TOTAL O&.)1 COSTS (30 ytan) s3.121,0w 

TOTAL CAPITAL SLND O&M COSTS 

,CONTINGESCY (35-A of Tolal Capital and O&M Cost51 

15.1623&t 

f1.806.898 

SUBTOTAL rhtrl ctipid and O&M co515 tind Coai~gtwy) 56.969.462 

USACE SIOH (8% Total Capiul md O&M Costs and Conmgmcy) 5557s57 

TOTAL ESTWATED PROGRAM COSTS I” s7scul.ooo 

NOTES: 
” ~scahon cnsrs are not mcludcd 
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ESTIMATED COSTS - ALTERNATIVE 5 
AIR SPARGING ASD SOIL VAPOR EXmCTION 0F”HOT SPOT ” AND NATURAL AlTENUATION 

UNIT COST UNIT QUANTTTY COST 

I. CAPITAL COSTS 

CAPITAL DIRECT COSTS 
A. Preparation WorWMob % Dcmob 

Mobilizanon & Demobdizanon 
Additional Momtonng Well Insnilanon 
Barrier Wall Excavanon lberwccn wetlands & dispo=i array) 
Bamcr Wall Installation ~bcrwecn wetlands & disposai m) 
Site Prcparanon (Clcanng & Grubbing) 

B. Soil Vapor Extraction 
‘Exrraction Well Installation I HDPE. 10’ length) 
Blower/Motor System (incl. hockout tank & insmtmcnQUon) 
Piping (4” HDPE) 
Insulation t’or Piping and Eaulpmcnt 
Pump (from knockout tanks to olscharge) 
HDPE Liner 
Vapor Exaacnon System installanon 
Elecmcal 

C. Air Spwging 
Sparging Well Installation I PVC. 42’ length) 
Compressor/Motor Systems I inci. insaumcnradon) 
Piping (Z” PVC) 
Insulation for Piping and Equipment 
Air Spargng System lnsuiiannn 
Electrical 
Treatment Building 

TOTAL DIRECT COSTS t-l-DC) 

CAPITAL INDIRE= COsfs 
A. Contractor’s Overhead and Protit (0% TDC) 
B. Engineering Design (25% TDC) 
C. Design Studies (25% TDC) 
D. Health and Safety (3% TDC) 

TOTAL INDIRECT COSTS 

TOTAL CAPITAL COSTS (To-1 Direct Costs + Tot4 Indirmr Costs] 

II. ANNUAL O&M COSTS 

A. Treatment System O&M (yeara I to 5) 
Operaoons Labor (8 hawk @ 52 wksl 
Supervision Labor (B hriwk 5 52 wkcs) 
Electrical Power (SVE) 
Elccmcal Power (Air Spargrng~ 
Elccmcal Power (Trcauncnt Building heating, lighting. e1c.j 
Maintenance (8 hr/month @ 12 months) 

B. Treatment System O&M (yurs 6 to 30) 
Operations Labor (8 hnmonth 9 12 months) 
Supervision Labor (8 hnmonth @ 12 montba) 
Elecmcal Power (SVE) 
Ekctrical Power (Air SpargmgJ 
Elecmcal Power (Trcauncnt Building hearing. lighring, cr.) 
Maintenance (8 hr/month @ 12 months) 

C. Grouadnattr Monitoring (30 ycrfl) 
Sampling Labor (40 hr/yFu) 
Sampling Analysis - VOCs (1: wells + 10% dupi) 

Sampling Analysis “’ (9 wells t IO% dupl) 

Sampling Analysis I” (9 wells t 10% dupl) 
Supcrviston 
Data Evaluation and Rcpomng 
Supplies and Materials 

s130.000 LS I s130.000 
s40.000 Wdl 2 580.000 

S2.67 sf 13,000 334.710 
53.20 sf 13,000 S41,600 

SI.785 acre 1.4 s2.499 

s1.500 WC11 20 530,000 
s13,400 LS I S13.400 
S13.65 If 880 s12.01z 
5259 1 LS 1 52591 
$500 Pump 1 ssoo 
54.05 SY 4,270 517,194 

S6.478 LS I 56.478 
St.591 LS I S2.591 

ft.650 WC11 80 5212.000 
s60.000 Ls I 240,000 

59.20 If I .920 $17.664 
512360 Ls 1 S12360 
545.933 I3 1 s45.933 
SZ2.966 LS I 522.966 

59s sf 200 $19,000 

$60 hr 416 $24.960 
SlOO hr 416 541.600 

S5500 LS 1 55.500 
s20.900 LS 1 520.900 
51200 Ls 1 f1300 
SIOO hr 96 59.600 

560 hr 
SIOO hr 

51.400 LS 
55350 LS 
51300 LS 
SlOO hr 

S60 
5180 
$360 
5145 
stoo 
SW 

5600 

hr 

sample 

SamplC 
hr 
hr 
Is 

S763598 

S381.799 
f190.899 
S190.899 
522.908 

S786.506 

51.550.103 

96 
96 
I 
1 

96 

SS.760 
S9.600 
$1,400 
s5250 
s1300 
59.600 

40 52400 
19 53.420 
IO S3.600 
10 s1.450 
40 s4.000 
160 S13.600 

I S600 
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ESTIMATED COSTS -ALTERNATIVE 5 
AIR SPARGING AND SOIL VAPOR EXTRACCION OF “HOTSPOT” AND NATURAL ATTENUATION 

UNIT COST UNIT QUANTI-IY COST - ‘TEM 

TOTAL O&M COSTS (30 yews) sz.211.150 

TOTAL CAPITAL AND O&M COSTS S3.761353 

CONTINGENCY (35% of Total Capital and O&M Costs) Sl316,439 

SUBTOTAL (Total Capitrl md O&M Costs nod Contingency) S5.077,692 

USACE SIOH (8% Total Capital and O&M Costs and Contingency) 

TOT+ ESTIMATED PROGRAM COSTS”’ 

S406215 

s5500,000 

NOTES: 
I’ Escalation COSLT are nor mcluded 
” Analysis for parameters which can Indicate blodegtadation oichionnated soivcnts (e.g.. NO,-nttrogen. SO+mogcn. 

NH,-ntuogen. total Kjeldahl ntuogen. rotal phosphorus, S04. soluble Iron, methane, erhanc. ethene, suitide. TOC. BOD ) 

” Bactena enumeration 
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ESTIMATED COSTS - ALTERNATIVE 6 
SOIL VAPOR EXTRACTION OF “HOT SPOT” 

ITEM UNIT COST UNIT QUANTITY COST - 

I. CAPITAL COSTS 

CAPITAL DIRECT COSTS 
A. Preparntion Work/Mob & Demob 

Mobilization % Demobilizanon 
Additional Montrormg Well lnstailanon 
Site Prcparanon iClcartng dr GrubbmgJ 

B. Soil Vapor Extractlen 
Extracnon Well Installanon I HDPE. 40’ length) 
Blower/Motor System (inci. knockout tank & insuumenranon) 

I Piping (4” HDPE) 
lnsulanon ior Piping and Equtpmmt 
Pump (from knockout tanks to discharge) 
HDPE Liner 
Vapor Extractton 3ysum Installation 
Electmal 

C. Eroundwrter Treatment 
Equalizanon Tank 
Ptping (HDPE1 
Water Heanng Units 
Air Heanng Units 
Air Stippmg Unit (inch. blower) 
Trcarmcnt Building 
InfIl~tton System (incl. pipmg, timngs. filters. emittcrsJ 
Infiltranon Piping Prcpanmon (punch holes in p~pcs. install finings. 
Intiltranon Pipmg Bedding 
Infilanon Piping insdlauon 

TOTAL DIRECI- COSTS (-i-DC) 

CAPITAL INDIRECT COSTS 
A. Contractor’s Overhead and Profit (50% TDC) 
8. Engineenng Design (25% TDC) 
C. Dcstgn Studies (25% TDCl 
D. Health and Safety (3% TDC) 

TOTAL INDIRECT COSTS 

TOTAL CAPITAL COSTS (Total Direct Costs + Total Indirect Costs) 

11. ANNUAL O&M COSTS 

A. Treatment System O&M (yea- 1 to 5) 
Opcrauons Labor (8 hriwk @ 52 wks1 
Supervtrion Labor (8 hr/wk @ 52 wks) 
Electrical Power (SVE) 
Elecmcal Power (Treaunenr Building hcanng. iighting, etc.1 
Maintenance (8 hr/month @ 12 months) 

B. Trertmtnt System O&M (yt*n 6 to 30) 
Operations Labor (8 hr/month @ 12 months) 
Superviston Labor (8 hdmonth @ 12 months) 
Electrical Power rSVE) 
Elccmcal Power (Treauncnr Building huting. lighting. etc.1 
Mamtenancc (8 hr/mcmth @ 12 months) 

C. Groundrater Monitoring (30 yam) 
Sampling Labor 140 hr&arJ 

Sampling Analysts - VOCs (17 wells + 10% dupl) 
Sampling Analysis (ri (9 wcils + 10% dupl) 

Sampling Analysis “’ (9 weils + IO% dupl) 
Supcrvlslon 
Data Evaluation and Repomng 
Supplies and Maunals 

I.130.000 LS 
540.000 well 
51.785 acre 

s3.000 
S26500 
513.65 
53.483 
s500 
s4.05 

5.8.706 
53,483 

well 
LS 
If 

LS 

pump 
SY 
LS 
LS 

512200 
92.70 

St524 
28306 

518.683 
$95 

514370 
53593 

s21 
S20 

rank 
If 

each 
each 
unit 
sf 
LS 
LS 
CY 
If 

560 
Sloe 

f5500 
SIG!00 
5100 

hr 416 
hr 416 
LS I 
LS 1 
hr 96 

S60 
5100 

51.400 
s1.200 
900 

hr 96 
hr 96 
LS 1 
LS 1 
hr 96 

SC50 
S180 

5360 
5145 
$100 
S85 

S600 

hr 40 
SamplC 19 
salrlplc 10 
sample 10 

hr 40 
hr 160 
IS 1 

I S130.000 
2 580.000 

1.4 S2.499 

10 S30.000 
1 S26dOO 

500 S6.825 
I S3,483 
3 51.500 

2,100 S8.505 
I S8,706 
1 53.483 

I 
1,400 

I 
1 
1 

200 
I 
I 

40 
500 

s12.200 
S3.780 
52524 
S8SO6 

518.683 
s19.000 
214.370 
53.593 
S840 

s 10.000 

1394.996 

S197.498 
S98.749 
598.749 
511.850 

$406.846 

S801.841 

524.960 
S41.600 
sssoo 
51300 
$9,600 

55.760 
S9.600 
S1.400 
SI.200 
59.600 

$2.400 
S3.420 
S3.600 
Sl.4SO 
54.000 

913.600 
5600 
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ESTKMATED COSTS -ALTERNATIVE 6 
SOIL VAPOR EXTRACTION OF “HOT SPOT” 

UNITCOST UNIT OUANTITY COST _ITEIMp 

TOTAL O&M COSTS (30 years) S1975.400 

TOTAL CAPITAL AND O&M COSTS $2.777241 

CONTINGENCY i3$% of Total Capital and O&M Costs) S972.1)34 

SUBTOTAL (Total Capital and O&M Costs and Contingency) S3.749276 

USACE SIOH (8% Total Capital and O&M Costs and Conongcnq) 1299.942 

TOTAL ESTIMATED PROGRAM COSTS”’ w000.000 

NOTES: 
“’ Es&anon cost arc not included 
“’ Analysis for parameters which can mdicarc biodegmdanon of chlonnaud solvents (e.g.. NO,-niuogen, NO+uuogcn. 

NH,-nitrogen. atal Kjeldahl mtrogen. total phosphorus. $04, soluble iron. methane. ethane. trhcne. sulfide, TOC, BOD ) 

“’ Bactcna enumtfaaon 
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