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Declaration of the Record of Decision 

Site Name and location 

Operable Units 3, 4, and 5 
Eielson Air Force Base, Alaska 

Statement of Basis and Purpose 

Eielson AFB 

This decision document presents the selected remedial actions and the no action decisions for 
Operable Units 3, 4, and 5 at Eielson Air Force Base, Alaska, chosen in accordance with the Compre
hensive Environmental Response, Compensation, and Liability Act (CERCLA), as amended by the 
Superfund Amendments and Reauthorization Act (SARA), the May 1991 Federal Facility Agreement 
Under CERCLA Section 120 entered into by the U.S. Air Force, the U.S. Environmental Protection 
Agency, and the State of Alaska, and to the extent practicable, the National Contingency Plan. This 
document also presents the decision that no further action is required for three other source areas at 
Eielson AFB. This decision is based on the administrative record for this site. 

The State of Alaska concurs with the selected remedies and the no action decisions. 

Assessment of the Source Areas 

OUs 3, 4, and 5 consist of 20 source areas that have been combined because of commonalities in 
contamination. These source ueas include solvent- and fuel-spill sites, fuel storage tanks, drum storage 
areas, asphalt-cement mixing areas, landfills, and a frre-training area. 

The OU 3 source areas are 

• DP44 
• WP45/SS57 
• ST56 
• SS6l 

Battery Shop Leach Field 
Photo Lab/Fire Station Parking Lot 
Engineer Hill Spill Site 
Vehicle Maintenance Building 3213 

The OU 4 source areas are 

• DP25 E-6 Fuel Storage Tank Area 
• ST27 E-ll Fuel Storage Tank Area 
• WP33 Wastewater Plant Effluent Infiltration Pond 
• SS35 Asphalt Mixing and Drum Burial Area 
• SS36 Drum Storage Area 
• SS37 Drum Storage Area 
• SS39/SS63 Asphalt Lake/ Asphalt Lake Spill Site 
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• ST58 
• SS64 

Old Quartermaster Service Station Site 
Transportation Maintenance Drum Storage Site 

The OU 5 source areas are 

• LF02 
• LF03/FT09 
• LF04 
• LF06 

Old Base Landfill 
Inactive Base Landfill/Fire Training Area 
Old Army Landfill and Explosive Ordnance Disposal Area 
Old Landfill 

Three additional source areas were assessed, using a screening process, and are included in this report. 

No Further Action Under CERCLA 

Ten source areas (ST27, WP33, SS36, SS37, SS39/SS63, SS64, LF02, LF04, and LF06) will 
receive no further remedial action under CERCLA because they present little risk to human health and 
the envirorunent. The no further action determination was based on a remedial investigation/baseline 
risk assessment and a sitewide draft ecological risk assessment. Although no further action is required, 
the groundwater at these source areas wi11 continue to be monitored as part of the Sitewide Program to 
confirm the results of the remedial investigation. Under a separate federal program, the Air Force has 
submitted a closure plan for the ordnance area at LF04 under the Resource Conservation and Recovery 
Act (RCRA). Section 3008(a). 

In addition, source areas LFO 1, WP32, and DP55 will receive no funher action because, based on 
existing information, they do not present an unacceptable risk to human health and the envirorunent. 
Data from these sites were compared to risk-based screening criteria (e.g., maximwn contaminant 
levels [MCLs], EPA guidance docwnents) to evaluate the hazards. If contamination at a site was below 
the screening level or the affected pathway was incomplete, no further action was required. These 
three source areas meet these requirements and, therefore, require no further action under CERCLA. 

Limited Action 

Groundwater. constituents in five of the source areas (WP45/SS57, ST56, SS61, and DP25) exceed 
maximum contaminant levels. These areas are isolated, have no significant contamination or inacces
sible residual contamination in the vadose zone, and are characterized by a stable plwne configuration. 
In the case of DP25, the plwne is limited to an active tank. fann. Action for these five source areas is 
limited to continued groundwater monitoring and ·restrictions on the use of the groundwater. 

Active Remediation 

The five source areas. DP44, SS35, ST58, and LF03/Ff09, will be actively remediated as 
described in the following section. 

In summary, actual or threatened releases and exposure of people to ha.zArdous substances from 
DP44, WP45/SS57, ST56, SS6!, DP25, SS35, ST58, and LF03/FI'09 within OUs 3, 4, and 5, if not 
addressed by implementing the response action selected in this record of decision, may present a 
substantial endangerment to public health, welfare, or the environment. 
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Descriptions of Selected Remedies 

Selected remedies for the 23 source areas fall into 3 categories: I) no further action under 
CERCLA, 2) limited action. and 3) active remediation. 

Cleanup alternatives will be implemented using a phased approach. where design data gathering 
and ongoing monitoring will continue to be evaluated to confirm the appropriateness of the selected 
remedy or. once a remedy is implemented, to determine the effectiveness of the technology. This 
phased approach will accommodate needed selected remedy or system modifications. 

For source areas where the selected remedy is limited action or active remediation, Air Force 
directives will restrict the use of groundwater until it meets federal and state standards. The Air Force 
will monitor the groundwater to evaluate contaminant movement and concentrations until compliance 
with state and federal regulations is attained. 

Source Areas Requiring No Further Action 

These 13 source areas (5T27, WP33. 5536, 5537, 553915563, 5564, LF02, LF04, LF06, LF01, 
WP32, and DP55) will receive no funher remedial action under CERCLA because they do not pose an 
unacceptable risk to human health or the environment. The groundwater at or near these sites will 
continue to be monitored as part of the Sitewide monitoring program, as appropriate, to verify that 
comaminam concentrations. if any, remain within acceptable screening levels. 

Sources Requiring Limited Action 

Five of the source areas (WP45/SS57, ST56. S$61, and DP25) will receive limited action 
including: 

• Institutional controls to prevent exposure to contaminated groundwater. In the event of base 
closure. any remaining comaminated sites will be addressed in accordance with CERCLA Section 
120. 

• Monitor the groundwater to evaluate contaminant levels and identify changes to contaminant plume 
configuration until remediation levels are achieved. 

• For groundwater at ST56, wellhead treatment using carbon adsorption or air stripping will be 
applied. as appropriate, to prevent human exposure to conwninants above regulatory levels. 

• If future developments in bioveruing technology make implementation practical at DP25, 
installation of a bioventing system will be re-evaluated at that time. 

Active Remediation 

Five source areas, DP44, SS35, STS8, and LF03/FT09 will be actively remediated. The major 
components of the selected remedies for each area are described in the following subsectioru;. The 
selected remedies for DP44 and STS8 use treatment to address the principal threat ci soil contamination 
that is posing a threat to groundwater through leaching. 
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DP44 • Batten· Shop Leach Field 

• Ins[JJlauon of a soil vapor extracuon 10 remove solvent contamination in soil that is posing a threat 
to groundwater through leaching. 

• Institutional comro!s to prevent exposure to contaminated groundwater. In the event of base 
closure, any remaining contaminated sites will be addressed in accordance with CERCLA 
Section 120. 

• Monitor the groundwater to evaluate contaminant levels and identify changes to contaminant plume 
configuration until remediation levels are achieved. 

SS35 - Asphalt Mixing and Drum Burial Site 

• Installation of a soil cover over the surface soil contamination to prevent direct contact by humans 
and animals and surface water runoff into Garrison Slough. 

• Removal of drums in the future, if it is determined that they are a continuing source of 
contamination. 

• Monitoring of surface water, sediments, and aquatic organisms in this area, as required to verify 
effectiveness of the cover, and monitoring of the groundwater to verify that levels remain below 
acceptable screening levels. 

STSS ~ Old Quartermaster Service Station Site 

• Installation of a bioveming system to remove fuels contamination in the soil that poses a threat to 
groundwater through leaching. This system may include air injection within the upper part of the 
groundwater table and smear zone to volatilize and promote biorem.ediation of the contaminants. 
The system may also include air extraction, if deemed appropriate. 

• Institutional controls to prevem exposure to contaminated groundwater. In the event of base 
closure, any remaining contaminated sites will be addressed in accordance with CERCLA 
Section 120. 

• Monitor the groundwater to evaluate contaminant levels and identify changes to contaminant plume 
configuration until remediation levels are achieved. 

LF03/FT09 - Inactive Base Land11111Fire TraiDiug Area 

• For the ponion of the landfill where disposal occurred befure 1980, RCRA Pan 264 is relevant and 
appropriate. Currently, no groundwater at the edge of the waste management area exceeds 
regulatory levels; the residual contamination poses a direct contact threat. A cover to address the 
direct contact threat will be installed and maintained in accordance with relewnt and appropriate 
requirements of Pan 264. Groundwater at the landfill will continue to be monitored, as 
appropriate, to verify that the contaminant concentrations, if any, remain within acceptable 
screening levels. 

• For the ponion of the landfill where disposal occurred after 1980, RCRA Pan 264 is applicable. 
The final cover will be constructed to: {1) provide long·term minimization of migration of liquids, 
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(2) function with m1mmum maintenance. (31 promote drainage and minimize erosion. (4) accom
modate settling and subsidence. and (5) have a permeability less than or equal ro the natural 
subsoils presem. Post-closure care. including maintenance and momtoring. will be conducted in 
accordance with 40 CFR 264.117 and 264.228(b). 

• lnsriwuonal controls will be implemented to restrict land use. In the event of base closure. any 
remaining contamination will be addressed in accordance with CERCLA Section 120. 

Statutory Determination 

The selected remedies protect human health and the environment, comply with federal and state 
requiremems that are legally applicable or relevant and appropriate to the remedial actions, and are cost 
effective. The remedies use permanent solutions and alternative treatment (or resource recovery) tech
nologies to the maximum extent practicable and satisfy the statutory preference for remedies that 
employ treatment that reduces toxicity, mobility, or volume as a principal element. 

Because these remedies will result in hazardous substances remaining onsite above health-based 
levels. reviews will be conducted at DP44. WP45/SS57, ST56, SS6I, DP25, SS35, ST58, and 
LF03/FT09 no less often than every 5 years after the initiation of the remedial action. in accordance 
with Section 121 (c) of CERCLA to ensure the remedies continue to provide adequate protection of 
human health and the environment. 
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Signature sheet for the foregoing Record of Decision for the final remedial action 
for Operable Units 3, 4 and 5 at Eielson Air Force Base, Alaska, between the 
United States Department of the Air Force and the United States Environmental 
Protection Agency, w1th concurrence by the State of Alaska 

ORBER. General, USAF 
\.....:=.::::.:::=,__-,r, Pacific Air Forces 
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Signature and Support Agency Acceptance of the Remedies for 
OU 3, 4, and 5 

KURTF~D~L 
Director of the Division of Spill Prevention and Response 
Alaska Departmem of Environmental Conservation 
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Signature and Support Agency Acceptance of the Remedies for 
OU 3, 4, and 5 · 

---~~---·-
CHUCK CLARKE 
Regional Administrator 
Region 10 
U.S. Envirorunemal Protection Agency 
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Eielson Air Force Base 
Operable Units 3, 4, and 5 

Record of Decision 

Decision Summary 

1.0 Site Name, Location, and Description 

Eielson Air Force Base (AFB) covers approximately 8000 hectares (19,700 acres), located along 
the Richardson Highway within the Fairbanks North Star Borough (FNSB) approximately 39 ian 
(24 mi) southeast of Fairbanks and 16 ian (I 0 mi) south~t of the city of North Pole, Alaska 
(Figure 1.1). Approximately 1477 hectares (3650 acres) are improved or partially improved and the 
remaining land encompasses forest, wetlands, lakes, and ponds. The base is bounded on the east and 
south by Fort Wainwright, a U.S. Anny installation, and on the west and north by private and public 
land. The public and private land adjacem to the base is zoned for general use. The approximate 
population of the FNSB, Fairbanks, and North Pole is 82,000, 32,000, and 1600. respectively. Other 
communities near Eielson AFB include Moose Creek, which abuts the northern border of the base, and 
the Salcha area, which abuts the southern border of the base. 

Eielson AFB is a major employer in the Fairbanks area. The base employs approximately 
3400 military persormel and 500 civilians. The total residential population of Eielson AFB is 5132. 
Residential and occupational populations are primarily concentrated in the developed portion of the 
base. The area is active in ongoing base functions, including work, school, and recreational activities. 
The base contains three elementary schools. one junior-senior high school, a child care center, and one 
medical-dental clinic. 

The base is located in the Tanana River Valley. Most of the base has been constructed on fill 
materiaL The developed portion of the base's topography is generally flat and somewhat featureless 
with elevations averaging about 168m (550ft) above mean sea level. The.undeveloped east and 
northeast sides of the base are as high as 343 m ( 1125 ft) above mean sea level. Two--thirds of the base 
is covered with soils containing discontinuous permafrost. 

Significant wildlife frequents Eielson AFB, and the base supports a variety of recreational and 
hunting opportunities. No threatened or endangered species live on the base. 

The developed portion of the base is underlain by a shallow. unconfined aquifer comprised of 61 to 
91 m (200 to 300ft) of loose alluvial sands and gravel overlying relatively low-permeability bedrock. 
The aquifer is characterized by high transmissivities and relatively flat groundwater gradients. 
Groundwater at the base is generally encountered at approximately 2.4 m (8 ft) below grade with 
seasonal fluctuations up to 0.5 m (1.5 ft). The groundwater generally ftows to the north-northwest, 
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wirh rhe direction of the flow locally influenced by surface water bodies (such as Garrison Slough and 
Hardfill Lake) and groundwater exrraction from the base supply wells. Groundwater is the only source 
of potable water ar the base and in the nearby communities. Potable water in the main base system is 
treated to remove iron and sulfide. Groundwater is the principal source for industrial, domestic, 
agricultural, and fire-fightmg purposes. 
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2.0 Site History and Enforcement Activities 

Eielson AFB was established in 1944. and military operations have continued to the present. 
During most of its history, Eielson AFB was a Lanker base for midair refueling of strategic bombers. 
The current mission of the base is to train and equip personnel for close air support of ground troops in 
an arctic environment. Eielson AFB operations include industrial areas, aircraft maintenance and 
operations, an active runway and associated facilities, administrative offices, and residential and 
recreational facilities. 

In carrying our iLS defense mission, the soils and groundwater at the base have been contaminated 
from the storage and handling of fuels and solvenLS, plus the operation of landfills. Initially, this con
tamination was evaluated under the U.S. Air Force Iruaallation Restoration Program (IRP). The 
4-phase IRP was initiated in 1982 with a Phase I records search to identify past disposal sites 
conLaining contaminants that may pose a hazard to human health or the environment. Under the IRP, 
the U.S. Air Force identified poremial areas of contamination at Eielson AFB. Potential source areas 
included old landfills, storage and disposal areas, fueling system leaks, and spill areas. 

Eielson AFB was listed on the National Priorities List (NPL) (54 FR 48184) on November 21, 
1989 by the U.S. Environmental Protection Agency (EPA). This listing designated the facility as a 
federal Superfund site subject to the remedial response requirements of the Comprehensive Environ
mental Response, Compensation, and Liability Act (CERCLA), as amended by the Superfund Amend
ments and Reauthorization Act (SARA). 

In May 1991, the U.S. Air Force, the State of Alaska, and EPA entered into the Federal Facility 
Agreement (FFA) Under CERCLA Section 120 (EPA et aL 1990), which established the procedural 
framework and schedule for developing, implementing, and monitoring CERCLA response actions. 
An additional goal of the FFA was to integrate the U.S. Air Force's CERCLA response obligations and 
Resource Conservation and Recovery Act (RCRA) corrective action obligations. Under the FFA, 
potential source areas were placed in one of six operable units (OUs), based on similar contaminant and 
environmental characteristics, or were included for evaluation under a source evaluation report (SER). 
Source areas in OUs 3, 4, and 5 and selected SER sites are shown in Figure 2.1. 
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3.0 Highlights of Community Participation 

After the signing the FFA (EPA et al. 1990) with the Smte of Alaska and the EPA, and the listing 
of Eielson AFB on the NPL. the U.S. Air Force began its Superfund clean up program. As part of this 
program, in accordance with CERCLA Sections ll3(k)(2)(8)(i-v) and 117. an extensive community 
relations program was mitiated to involve the community in the decision-making process. 

The community relations staff imerviewed 40 local residents and community leaders to develop 
plans to inform residents about the clean up activity at Eielson AFB. Follow-up interviews and 
questionnaires of more than 100 residents helped revise the conununity relations plan. An environ
memal clean up newsletter was created and mailed to anyone who wished to be on the mailing list. 
Fact sheets were prepared on various topics related to the clean up operations. Several times a year, 
articles describing significant clean up events were released to the base newspaper Goldpanner and the 
Fairbanks Daily News-Miner. Ali of these efforts are designed to involve the community in the clean 
up process. 

The remedial investigation/feasibility study (RI/FS) and baseline risk assessment (U.S. Air Force 
1995a, l995b, 1995c) and the Proposed Plan for Operable Units 3, 4, 5 and Other Areas ofEielson 
AFB (U.S. Air Force 1995d) were released to the public in May 1995. These documents were made 
available to the public in the administrative record and at an information repository maintained at the 
Elmer E. Rasmusen Library at the University of Alaska, Fairbanks. The selected remedies presemed 
in this record of decision (ROD) are based on information contained in the Administrative Record. 

The public cornmem period for the Proposed Plan was from May 18 to June 17, 1995. Coriunems 
received during this period are summarized in the Responsiveness Sununary in an attachment at the end 
of this ROD. Five verbal comments were received during the public comment period. No written 
comments were received. 

The public comment period, public meeting. and proposed plan for OUs 3, 4, and 5 were adver
tised four times in two local newspapers. The advertisements appeared in the Rlirbanks Daily News
Miner on May 18 and 30, 1995 and in the Nonh Pole Independent on May 19 and 26, 1995. In addi
tion, more than 3500 copies of this notice were added as an insert in the base newspaper, Goldpanner, 
and delivered to every home in the Eielson AFB housing area on May 19. Proposed plans were mailed 
to more than ISO people on the clean up mailing list on May 16. Flyers announcing the public meeting 
were placed on store bulletin boards in the Moose Creek and North Pole communities. 

A public meeting was held on May 31. 1995 in North Pole. Approximately 15 people attended the 
meeting, including representatives of the Air Force, EPA, ADEC and the public. 
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4.0 Scope and Role of Operable Units 

As with many Superfund sites, the problems at Eielson AFB are complex. Consequently, the FFA 
(EPA. et at. 1990) divided the potential source areas at Eielson AFB into six OUs and three SER 
groups, based on corrunon characteristics and contaminants. A final sitewide study is being conducted 
on human health and ecological risk. 

The grouping of potential source areas into OUs was based on similar source characteristics or 
concaminants. The OUs are: 

• 
• 
• 
• 
• 
• 

au 1 
au 2 
au 3 
au 4 
au s 
au 6 

Petroleum, Oil, and Lubricant (POL) Contamination 
POL Contamination 
Solvent Contamination 
Land Disposal of Fuel Tank Sludge, Drums, and Asphalt 
Landfills and Fire Training Area 
Ski Lodge Well Contamination . 

An Rl/FS was completed for OU 2 in November 1993 and for OU 1 and OU 6 in May 1994. A 
record of decision has been signed for each of these OUs. The sitewide OU is currently in the 
proposed plan stage. 

This ROD addresses OUs 3, 4, and 5. Each of these OUs contains various source areas. 

Five source areas with solvent contamination were designated under OU 3: 

• DP44 Battery Shop Leach Field 
• WP45 Photo Lab 
• SS57 Fire Station Parking Lot 
• ST56 Engineer Hill Spill Site 
• SS6! Vehicle Maintenance Shop 

Ten source areas that had land disposal of fuel tank sludge, drums, and asphalt were designated under 
aU4: 

• DP25 E-6 Fuel Storage Tank A= 
• ST27 E-ll Fuel Storage Thnk A= 
• WP33 Effluent Infiltration Pond 
• SS35 Asphalt Mixing and Drum Burial Area 
• SS36 Drum Storage Area 

• SS37 Drum Storage Area 
• SS39 Asphalt Lake 
• SS63 Asphalt Lake Spill Site 

• ST58 Old Quartermaster Service Station 
• SS64 Transponation Maintenance Drum Storage Site 

FINAL 4.1 September 1995 



E1e!son AFB 

Five source areas that are landfills were designated under OU 5: 

• 
• 
• 
• 

LF02 
LF03iFT09 
LF04 
LF06 

Old Base Landfill 
Inactive Base Landfill/Fire Training Area 
Old Army Landfill 
Old Landfill 
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The source areas in OUs 3, 4, and 5 contain soils contaminated with solvents, metals, and petro
leum psoducts at or near the source of contamination. Most of the contamination is in subsurface soils 
and the shallow groundwater. Much of the groundwater contamination is believed to originate from 
the sources in the soils through infiltration from precipitation. These 20 source areas pose various 
risks to human health because of the possibility for ingestion, inhalation, and dermal contact with 
contaminated soil and groundwater. The threat also exists for the environment with further migration 
of contaminants into the groundwater from contaminated soils and petroleum products floating on top 
of the water table. 

The purpose of this ROD is to prevent current or future exposure to the contaminated groundwater 
and soils, to reduce funher contaminant migration into the groundwater, and to remediate groundwater 
and soils. 

4.1 Source Evaluation Areas 

Through the source evaluation process (SER), 31 other source areas were evaluated. Based on the 
available infonnation, these areas were believed to have a low probability of posing a significant risk to 
human health and the environment. Of those source areas, 21 were addressed in the OU 2 ROD and 
recorded for no funher action. Seven of the source areas required further investigation~ they were 
removed from the SER process and included in OUs 3, 4, or 5. The remaining three source areas that 
were included in this process do not pose an unacceptable risk to human health and the environment, 
and are, therefore, recorded in this ROD for no further action. 

This group of SER sites was evaluated in a screening assessment to determine if each source poses 
a risk to human health or the enviromnent. The screening of contaminants compared the maximum 
concentiation of each contaminant detected in the source area to a risk-based concentration. This 
concentration was calculated using a conservative target risk that was based on EPA standard default 
exposure factors for a residential scenario. The target risks used for this conservative screening were 
chosen based on the lower end of the 1Q4 to to-6 risk range specified in the NCP. The assumption is: 
if no single sample exceeds a concentration representing a human risk concern, total exposure to the 
contaminant from the source area will not be of concern. Specifically, the area required no further 
action, if the maximum concentration detected \\'aS s to-6 cancer risk for water, s to-7 cancer risk for 
soil, and so.t hazard quotient. 

In addition, soil contaminant concentrations were evaluated to detennine the potential for 
contributing to groundwater contamination. Soil screening levels for the soil-to--groundwater pathway 
were determined, based on fate and transport modeling. in order to prevent exceeding the drinking 
water standards in the groundwater directly downgradient of the source area. 
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All of the sites were found to contain contaminants below screening levels (that is, maximum con
taminant levels [MCLs], EPA Region 10 guidance) or the affected pathway was incomplete; therefore, 
no funher action was required. These three sites are LFOI, WP32, and DP55 (Figure 2.1). 

The groundwater beneath Eielson AFB will continue to be monitored ac; part of the sitewide 
groundwater monitoring program. If it is determined that contaminant releases to the groundwater are 
originating from any areas recommended for no funher action, the potential source of contamination 
will be reevaluated. This reevaluation may include additional sampling or source characterization. 

A brief description and evaluation of each of the three no-action areas follows: 

• LFOl (Original Base Landfill and Drum Storage Area). The site is located between the 
Richardson Highway and Piledriver Slough. LFOI includes an abandoned landfill and a drum 
disposal area. The landfill was used throughout the 1950s and received domestic and base 
operations wastes, including garbage, lumber, metal, construction debris, and empty cans. Solvem 
wastes. waste oils, and paint residue were also reponedly disposed in the landfill. The landfill was 
covered with a soil cap in 1960, but some refuse is visible. No historical record of use exists for 
the drum storage area. In 1992, approximately 2500 rusting, open, and generally empty drums 
were removed from the area and disposed in the borough landfill. Several drums found to contain 
liquids were removed in accordance with appropriate laws and regulations by base Hazmat 
(hazardous material) personnel. 

The limited field investigation of this area included drilling two groundwater monitoring wells (one 
at the landfill and one at the drum storage area), digging seven soil pits down to groundwater at the 
drum storage area, sampling surface soils in a surface drainage that drains from the landfill to 
Piledriver Slough, and monitoring three existing wells near the landfill. Soil and groundwater 
samples were collected and analyzed for volatile and semivolatile organic compounds, pesticides, 
herbicides, and metals. Other than metals, none of the other compounds were detected in soil and 
groundwater samples. Metal concemrations did not exceed background levels. Site investigations 
and analyses of soil, groundwater, surface water, and sedimem show no contamination that poses 
an unacceptable risk to human health or the environment. 

• WP32 (Wastewater Plant Spill Ponds). This source area consists of two shallow earthen basins 
to which influent for the Wastewater Treatment Plant is diverted during wastewater incidents to 
avoid plant upsets or manage lagoon failures. The basins are normally dry. WP32 has been in use 
since 1970 for emergency disposal of wastewater. Major discharges include a one-time disposal of 
5000 gallons of silver-nitrate-contaminated water. Water contaminated with an unknown industrial 
chemical or solvent was discharged in 1975. This area is located within an area used for treatment 
of base wastewater. Current operation of this area as a spill pond is regulated under a State of 
Alaska wastewater disposal permit. / 

The limited field investigation of this area included digging two soil pits to groundwater, sampling 
soil and groundwater at the bottom of the pits, and sampling existing groundwater monitoring wells 
in the area. The samples were analyzed for volatile and semivolatile organic compounds, pesti
cides, and metals. Of all of the analyses, only one water sample from the bottom of a test pit 
contained a pesticide (chlordane) in excess of screening levels. Because the sample contained 
significant quantities of sediment, this sample was not considered representative of groundwater in 
the area. Site investigations and analyses of standing water, basin sediments, and groundwater 
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show no contamination that poses an unacceptable risk to human health or the environment. Future 
use of this area will be addressed within a wastewater disposal pennit from the State of Alaska. 

• DP55 {Birch Lake Recreation Area). This source area is a refuse pile adjacent to the mainte
nance yard at the Birch Lake Recreation Area administered by Eielson AFB. The refuse area has 
been used in the past to dispose of wastes generated in the maintenance and operation of the 
recreation area. This area has always been used [0 support the Birch Lake recreational mission. 
Minor amounts of fuel and vehicle maintenance supplies have been stored and disposed at the yard 
or in the surrounding undeveloped areas. Based on historical site use, materials used at the area 
might be small volumes of insecticides for mosquito control; solvents and degreasers for small 
motor maintenance and repair; paint, varnish. and wood preservatives; and small quantities of 
household refuse associated with the campground and picnic area. Based on the available ground
water data, site visits, and imerviews, no contamination exists at DP55 that poses an unacceptable 
risk to human health or the environment. 
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5.0 Summary of OU 3, 4, and 5 Site Characteristics 

Since 1988, comamination at the OU 3. 4. and 5 source areas has been investigated in detail. The 
sites were characterized as pan of the Air Force IRP (SAIC I989a, 1989b; HLAia! 1989, 1990). A 
field sampling program v.ras undertaken in 1992, designed to fill data gaps in the understanding of the 
20 source areas based on the previous investigations. The 1992 field investigations were conducted. as 
described. in the Operable Units 3, 4, and 5 Management Plan (U.S. Air Force 1992). Additional 
investigations were carried out in 1993 and 1994 to further refine the conceptual models for selected 
source areas. Environmemal samples were collected and analyzed, including soil, sediment, surface 
water. and groundwater samples. The analytes of interest list was comprehensive and included volatile 
organic compounds (VOCs). semi-volatile organic compounds (SVOCs), pesticides, polychlorinated 
biphenyls (PCBs), anions. and metals. The analytes and media sampled (groundwater, surface water, 
and soil) are summarized for each source area in the following text, and in Tables 5.1 through 5.15. In 
addition, a summary list of all soil sample analyses and most recent groundwater analyses is located in 
Appendix A. 

The results of the ecological sampling are included in a Ecological Risk Assessment as pan of the 
sitewide Rl/FS program. The Operable Units 3, 4, and 5 Remedial Investigation document (U.S. Air 
Force l995a) characterizes the source areas, so that risks to human health and the environment could 
be assessed in the Operable Units 3, 4, and 5 Baseline Risk Assessment (U.S. Air Force 1995b) and 
effective remedial alternatives could be developed in the Operable Units 3, 4, and 5 Feasibility Study 
(U.S. Air Force 1995c). 

5.1 Contaminants of Concern Identified 

The concentrations of the detected analytes were screened to assess their toxicological significance. 
Contaminants of potential concern were identified, based on the screening method suggested in the 
Supplemental Guidance for Superfund Risk Assessmems in Region 10 (EPA I99la). This method, 
called the risk-based screening approach, compares the maximum concentration levels detected at each 
source area to a risk-based screening concentration. The criteria for the screening, as given in the 
Region 10 supplemental guidance, are as follows: 

• List the maximum concentration of each chemical in each medium for each source area. 

• Compare the maximum concentration to risk-based screening concentration. 

• Eliminate the chemical if 

the maximum detection for water s I<J6 cancer risk screening value and so. I Hazard Quotient 
(HQ) screening value and 
the maximum detection for soil S 10-7 cancer risk screening value and SO. I HQ screening 
value. 

• Carry any chemicals not thus eliminated through the Baseline Risk Assessment. 

(a) Harding Lawson Associates. 
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Table 5.1. OP44, Laboratory Analyses 

Groundwater Soil 

Constituent Method 19881' 1 1990(b) 1992* 1994 1988"\il) 1990"(b) 1992" 1994 

Halogenated 
Volatile 
Organics 8010 X X X X .. X X X 

Aromatic 
Volatile 
Organics 8020 X X X X .. X X X 

Semivolatile 
Organic 
Compounds 8270 .. .. .. .. X - .. . . 

Total Petroleum 
Hydroc<irbons E418.1 .. .. .. .. X . . X .. 

Arsenic 7060 .. X .. .. .. .. .. . . 
Lead 7241 .. X .. .. .. .. .. . . 
ICP Metals 6010 .. X X .. .. - .. .. 

Common 
Anions E300 - X .. .. .. .. .. .. 

(•) HLA (1989). 
(b) HLA (1990). 
• Data used in risk assessmc:nL 
X = analyzed. 
.. = not analyzed. 
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Table 5.2. WP45, Laboratory Analyses 

I : 
-

Groundwater Soil 

Constituent Method 1988(aJ I99Q(bt 1992" l988"(a) 1990"(b ) 1992" 1994 

Halogenated volaule organic 8010 X X X -- X X X 
compounds 

Aromauc volatile organic 8020 X X X -- X X X 
compounds 

Semivolatile organic compounds 8270 -- -- -- X -- -- --
Tolal petroleum hydrocarbons E4!8.l -- -- -- X -- -- --
Arsenic 7060 -- X X -- -- X --
Lead 7241 -- X X -- -- X --

ICP metals 6010 -- X X -- -- -- --

Common anions EJOO -- X -- -- -- -- --
(a) HLA (1989). 
(b) HLA (1990). 
• Data used in risk assessment . 

ICP = inductively coupled plasma. 
X = analyzed. 

-- = not analyzed. 
-

Table 5.3. SS57, Laboratory Analyses 

Groundwater Soil 

Constituent Method 1992 1992 

Halogenated volatile organic compounds 8010 X X 

Aromatic volatile organic compounds 8020 X X 

Total petroleum hydrocarbons E418.1 - X 

Lead 7241 X X 

X = analyzed. 

-- = not analyzed. 
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Table 5.4. ST56, Laboratory Analyses 

Groundwater Soil II 
Constituent Method 1988 1990 1993 1994' 1988 1990 1993' 1994 

Halogenated volatile 8010/8020 x1•1 x<al X X -- -- X --
organic compounds 

Aromatic volatile organic 8010/8020 xu I x<•l X X -- -- X --
compounds 

Semivolatile organic 8270 -- -- X -- -- -- X --
compounds 

Total petroleum -- -- -- -- -- -- -- --
hydrocarbons 

Arsemc 7060 x(•J x<il X -- -- -- X --

L<ad 7421 -- -- X -- -- -- X --
ICP metals 6010 x<a) x<a) X X -- -- X X 

Conunon anions x<•J X"' -- -- -- -- -- --
!a) No method specified. 
• Data used in risk assessment. 
X = analyzed. 
-- = not analyzed. 
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Constituent Method 1989 

Purgeable halocarbons 8010 --

Purgeable aromatics 8020 X 

Volatile organic 
compounds 8240 --
Semivolatile organic 
compounds 8270 X 

Pesticides and 
polychlorinated 
biphenyls 8080 --
Herbicides 8150 --
Total petroleum 418.1 x<c) 
hydrocarbons AKIOI/102 --
Inductively coupled 6010 --
plasma metaJs scan 6020 --
Hnu HS 
Field gas 
chromatograph HS 

(a) Method 601 used. 
(b) Method 602 used. 
(c) Method 8015M used. 

• Data used in risk assessment. 
HS = headspace analysis. 
X "" anaJyzed. 
unk. "" unknown. 
-- = not analyzed. 

- ---

Table 5.5. SS61, laboratory Analyses 

Groundwater 

1991 1993 1994' 1989 

x(•) X X --
x(b) X X X 

X -- -- --

X -- X X 

X -- -- --
X -- -- --

unk. X -- x<c) 

-- -- X --
-- -- -- --
-- -- X --

HS -- -- liS 

-- -- -- liS 

--- -- ---- -- -

Soil 

1991 1993 

x(•) X 
x(l>) X 

X --

X --

X --
X 

unk. X 
-- --

X 
-- --
HS --

-- --

1994' 

X 
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-
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Table 5.6. OP25, laboratory Analyses 

Groundwater Soil 

Constituent Method 19881•1 1992 1993 19941 1988 1 ~ 

Halogenated volatile organic 8010 X X .. X X 
compounds 
Aromatic volatile organic 8020 X X .. X X 
compounds 

Volatile organic compounds 8240 .. .. X . . .. 
Total petroleum E418.1 .. .. .. . . X 
hydrocarbons 

Arsenic 7060 X X .. .. X 
Lead 7241 X X . X X X 
ICP metals 6010 X X .. .. X 
Common anions EJOO X X .. .. .. 

(a) SAIC (1988). 
(b) Nerney et al. (1994). 
• Data used in risk assessment. 

ICP = inductively coupled plasma. 
X = analyzed. 
.. = not analyzed. 

• 
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Table 5.7. ST27. Laboratory Analyses 

~sti<uont 
Groundwater Soil 

Method I987lal 1988(b) 1992. 1993 1988(bJ• 

Halogenated volatile orgamc 8010 X X X -- X 
compounds 

Aromatic volatile organic 8020 X X X -- X 
compounds 

Total petroleum E418.1 - -- .. -- X 
hydrocarbons 

Arsenic 7060 .. X X .. X 

Lead 7241 X X X X X 

ICP metals 6010 .. X X .. X 

Common anions E300 .. X X .. .. 

(a) Method spedtied. 
(b) SAIC !989b 
• Data used in risk assessment . 
X ~ analyzed. 
-- ~ not analyzed. 
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Table 5.8. WP33. laboratory Analyses 

Ground Water Surface Water Soil 
Analytical 

Parameter Method 1985tJ' 1986(b) J988(C) 199Q(d) I994(c)• l988(c) l99Qid) l99Q(d) 
-

Halogenated volatile SW-8010 X X X X X X 
rganic compounds 

Aromatic volatile SW-8020 X X X X X X 

rganic compounds 

olatile organic SW-8240 X 

ompounds 

emivolatile organic SW-8270 X 

ompoll?ds 

Pesticides/PCBs SW-8080 X 

otal petroleum E418.1 X 

hydrocarbons 

Arsenic SW-7060 X 

Lead SW-7241 X X X 

Mercury SW-7471 X 

ICP Metals SW-6010 X 

TCLP 601017000 X 
Total organic 415.1 X X 

carbon 

Total organic SW-9020 X 
halides 

Phenols SW-9056 X 

Oil & Grease 413.1 X 
Anions 300 X 
Phosphate 365.2 X X 
Nitrate/Nitrite 353.2 X X X X X 

NA Dot analyzed. 
(a) Dames & Moore 1985. 
(b) Dames & Moore 1986. 
(c) HLA 1991. 
(d) COE 1991. 
(e) USAF 1994b. 
• = Data used in risk assessment. 
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Table 5.9. SS35, Laboratory Analyses 

IC"(tuom 
-

Groundwater Soil 

Method 19881al 199Q(bJ 1992' 1988(a)• 199cJbl' 1992' 

Halogenated volatile organics 8010 
compounds X -- X X -- X 

Aromatic volatile organics 8020 
compounds X -- X X -- X 

Organochlorine pesticides and 8080 
polychlorinated biphenyls -- X X -- X X 

Semi volatile organic compounds 8270 -- -- -- -- X --
Total petroleum hydrocarbons E418.1 X -- X X -- X 

Arsenic 7060 -- X X X -- --
u,,ct 7241 -- X X X -- X 

ICP metals 6010 X -- -- X 

<•J HLA (1988). 
(b) HLA (1990). 
ICP = inductively coupled plasma. 
• = Data used in risk assessment. 
X = analyzed. 

-- = not analyzed. 

Table 5.1 0. SS36, Laboratory Analyses 

Groundwater Soil 

Constituent Method 1988(~) 1992' 1988(l)' 1992' 

Halogenated volatile organics compounds 8010 X X X X 

Aromatic volatile organics compounds 8020 X X X X 

Organochlorine pesticides and 8080 X - X -
polychlorinated biphenyls 

Total organic carbon E415.1 X -- - -
Oil and grease E413.2 X - -- -
Total petroleum hydrocarbons E418.1 X -- X --
Arsenic 7060 X X X --
Lo.ct 7241 X X X -
ICP metals 6010 X X X --
<•J HLA (1989). 
ICP = induCtively coupled plasma. 
• = DaLa wed in risk assessment . 
X = analyzed. 
-- = not analyzed. 

FINAL 5.9 September 1995 



OUs 3, 4, and 5 Record of Dec:1sion 

Table 5.11. SS37, Laboratory Analyses 

l Groundwater Soil ] 
Constituent Method 1988(~) 1992 1994" 1988b)" 1992. 

-
Halogenated volatile organic compounds 8010 X X X X X 

Aromatic volatile organic compounds 8020 X X X X --
Semi volatile organtc compounds 8270 -- -- X X --
Lead 7241 X X X X --
ICP/MS metals 6020 -- -- X -- --
lCP metals 6010 X X -- X --
(a) SAIC (1989). 
!CP .• = inductively coupled plasma. 
MS = mass spectrometer. -• = data used in risk assessment. 
X = analyzed. 
-- = not analyzed. 

Table 5. 12. SS39/SS63, laboratory Analyses 

Groundwater Soil 

Constituent Med!od 1988 (a) 1990 "' 1992 1988 ,.,. 1990 ,,. 1992 

Halogenated volatile organics 
compounds 8010 X X X X X X 
Aromatic volatile organics 
compounds 8020 X· X X X X X 

Organochlorine pesticides and 
polychlorinated biphenyls 8080 ·- X X X X X 

Semi volatile organic compounds 8270 - X X X 

Total petroleum hydrocarbons E418.! .. .. - X X X 
Arsenilf 7060 .. X X X ·-
Lead 724! X X X -
ICP metals 6010 X - X X - -
Common anions E300 - - X .. - -
(a) HLA (1989). 
(b) HLA (1990). 
ICP "" inductively coupled plasma. 
• = data used in risk assessment. 
X = analyzed. 
·- = not analyzed. 
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Table 5.13. ST58, laboratory Analyses 

--
Groundwater 

Constituem Method 1988 1992 1993 

Halogenated \'OiJ!ile 
organ1c compo:...:ds -- -- --
Aromauc volatile 
organic compounds 602/8240 -- X X 
Semivolatile organic 
compounds -- -- --
Total petroleum 
hydrocarbons 418.1 -- X --
Arsenic -- -- --
Lead 7421 -- -- X 

ICP meWs 200.7 -- X --
-

Common anions 300.0 -- X --
(a) Method 8020 used. 
(b) Method 239.2 used. 
• : data used in risk assessment. 
X : analyzed. 
-- - not analyzed. 

Table 5.14. 5564, Laboratory Analyses 

Groundwater 

Constituent Method 1988 1990 1993 1994 

Halogenated volatile 8010 -- -- -- X 
organic compounds 

Aromatic volatile 8020 -- X 
organic compounds 

Semivolatile organic 8270 -- -- X 
compounds 

Total petroleum -- -- -- -- --
hydrocarbons 

Arsenic 6020 -- -- X 

Lea<! 6020 - -- X 
ICP metals 601016020 -- -- -- X 
Conunon anions -- -- -- -
• data used in risk assessment. 

X : analyzed. 

-- : not analyzed. 
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Soil 

1988 1990 1993 1994 

-- - --

-- -- --

- -- -

-- -- --

-- - -- -
- -- --
-- - - -
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Table 5.1 5. LF02, Laboratory Analyses 

Groundwater Soil 

Constituent Method 1988 1990 1993 1994 1988 1990 1993 1994 

Halogenated volatile BOlO x1•1 xw X X .. .. X .. 
organic compounds 
Aromatic volatile 8020 x(a) X tal X X" .. .. X .. 
organic compounds 

Semi volatile organic 8270 x(aj .. .. X .. x<a) .. .. 
compounds 

Tocal petroleum AK 102 XI•! .. .. X . . x(•) .. .. 
hydrocarbons 

Arsenic 7060 XI•! .. X XI C) .. . . X .. 
Lead 7421 x(a) .. X x(c) .. .. X .. 
ICP metals 6010 xw .. X x(c) .. .. X .. 
Common anions 300 x(iJ .. .. X .. . . . . .. 
NOTE: Surface water was sampled in 1988 and 1990. 
(a) No method specified. 
(b) Method 8010 used. 
(o) Method 3010/6020 used. 
• ~ data used m risk assessment . 
X ~ analyzed. 
.. ~ not analyzed. 

Table 5.16. LF03/FT09, Laboratory Analyses 

Groundwater Soil 

Constituent Method J988 I) 1989'" 1992 1994 1988\i) 1989"'' 1992 

Halogenated volatile organic compounds 8010 X X X X X X X 
Aromatic volatile organic compounds 8020 X X X X X X X 
Organochlorine pesticides and 8080 X X -
pelychlorinated biphenyls 

Semivolatile organic compounds 8270 .. .. - X X X X 
Total petroleum hydrocarbons E418.1 .. - X X 
Nitrate E300.0 .. - X - .. -
Total dissolved solids E160.1 - X - - -
A=nk 7060 X - - X X --
Lead 7241 -- X X X X X -
ICP/MS metals 6020 -- -- -- X - - -
ICP metals 6010 X X - X X -
Common anions EJOO X X -- - -
(a) HLA (1989). 
(b) HLA (1990). 
ICP = inductively coupled plasma. 
MS ~ mass spectrometer. 
• ~ data used in risk: assessment . 
X ~ analyud. 
-- ~ not analyzed. 
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Table 5.17. LF04, laboratory Analyses 

Groundwater I Soil I 
Constituent Method !988131 1989(! !992 1988(3) 1989ibl 1992 

Halogenated volatile organics 8010 X X X X X X 
Aromatic volatile organics 8020 X X X X X X 
Organochlorme pestictdes and 
polychlorinated biphenyls 8080 .. .. .. X .. .. 
Semivolatile organic compounds 8270 X X .. X X X 
Total petroleum hydrocarbons E418.l .. .. .. X X .. 

Total dissolved solids E160.1 X X .. .. .. .. 
Arsenic 7060 X X .. X X .. 

Lead 7241 .. X X X X .. 
ICP metals 6010 X X X X X .. 
Common anions EJOO X X X .. .. .. 

(a) HLA (1989). 
(b) HLA (1990). 
• = data used in risk assessment . 
X = analyzed. 
.. = not analyzed. 

. ICP = inductively coupled plasma. 
RDX = cyclonite. 
TNT = trinitrotoluene. 
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Table 5.18. LF06, Laboratory Analyses 

Groundwater I Soil I s~~~~e I 
Constituent Method !988 1990 1993 1994. 1988 1990 1988 

--
Purgeable 
halocarbons 8010 X X X X -- .. X 

Purge able 
aroma1ic 
compounds 8020 X X X X -- ·- X 

Volatile organic 
compounds 8240 -· -- -- ·- X X --
Semivolatile 
organic 
compounds 8270 X -- X xca> X XCbJ X 

Pes1icides and 
polychlorinated 
biphenyls 8080 -- -- -- X -- -- --
Total petroleum 
hydrocarbon E418.l X ·- -- xcc) X X X 

Arsenic 7060 XldJ -- X x<cl -- -- x<d> 

Lead 7421 x<d> ·- X x<el - -- x<d> 

Mercury 7470 x<d> -- -- -- -- -- x<d> 

ICP metals scan 6010 X ·- X x<n - -- X 

Total dissolved 
solids E160.1 X -- -- X"' NA NA X 

Common anions E300 X ·- ·- X NA NA X 

Nitrogen E353.2 X -- -- x<h> NA NA X 

(a) Method 8070 used. 
(b) Soil boring samples only. 
(c) Method AK102 used. 
(d) Total and dissolved analysis performed. 
(e) Method 6020 used. 

<0 Method 6020/6010 used. 
(g) Method 160.1 used. 
(h) Method E3000 used. 
• = data used in risk assessmenl. 
X = Analyzed. 
-· = Not analyzed. 

!CP = inductively coupled plasma. 
NA = not applicable. 
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Metals (such as arsenic. manganese. mercury, chromium. and others) were slatistically compared 
to background meml concentrations established for the base (U.S. Air Force 1993a, 1993b). Meml 
concentrations were not found to be significantly different from background. Therefore, metals were 
not included in the contaminants of concern for the source areas. In the case of lead. any lead values 
exceeding the regulatory screening limit of 15 ttg/L in water were relained as a contaminant of con
cern. In addiuon, an effort was made to discriminate the contaminants of concern based on source. In 
particular. pesticides, such as DDT. chlordane. and dieldrin, are widespread in surface soil samples 
from OUs 3. 4. and 5. This widespread occurrence is believed to be the result of past sitewide spray
ing. Only at source area SS35 in OU 4 do soil concentrations clearly exceed those expected from 
spraying residues. Thus, except for SS35, consideration of pesticides has been referred to the Sitewide 
RJ/FS. 

Total petroleum hydrocarbons (TPHs) are discussed in the following sections and compared to 
Alaska State standards. No risk-based screening values are available for TPH, and, therefore, are not 
included in the contaminants of concern tables. The components of TPH (benzene, toluene, xylene, 
naphthalene, gasoline) are, however, included in the risk calculations. Concentrations of the 
contaminants of potential concern are summarized for each source area in the following text. 

5. 1. 1 Meteorology 

Eielson AFB is located in the continental climatic zone that covers interior Alaska. The climate is 
characterized by large diurnal and annual temperature variations, low precipitation, and low humidi[)'. 

Average summer temperamres range between 7 and 16"C (44.6 and 60.8"F). Average winter 
temperatures range between -26 and -13°C (-14.8 and -8.6"F). The extreme temperatures, since 1944, 
were 33 "C (91.4 "F) in June and -53"'C (-63.4 "F) in January. 

Average annual precipitation is 36 em (14.2 in.), which includes 180 em (70.9 in.) of snow. 
Average monthly precipitation ranges from 1.3 to 6.4 em (0.5 to 2.5 in.), and rainfall is generally 
highest in July and August. The average pan-evaporation rate is approximately 36 em (14.2 in.)/year. 

5.1.2 Soils 

The developed ponion of the base consists of three predominant soil types: sand and gravel fill, 
alluviwn, and loess. Operable Units 3, 4, and 5 source areas generally consist of sand and gravel fill 
and alluvium. All OU 3, 4, 5 source areas are located on the fiat (Q.- to 2-percent slope) alluvial plain. 
The soils are well~ed with moderate to high penneability (approximately 10·1 to 10·3 cm/s). A 
typical composite soil profile follows: 

Upper '2-3 m (6.6 to 9.8 ft): 
Sand to Sand with Gravel (SP-SW), brown to olive, moist, loose, some silt, 30 to 40 percent 
fine to coarse sand, 15 to 30 percent 3 to 5 em (1.2 to 2 in.) graveL 

2-3 to 20+ m (6.6-9.8 to 65.6+ ft): 
Sandy Gravel (GW-GP), brown to gray to black, wet, loose, 20 to 30 percent mediwn to 
coarse sand, gravelS+ em (2+ in.). 

LF04 and ST56 are located on upland areas east of the developed ponion of the base. Soils on 
these locations are thin loess overlying quanz-biotite schist bedrock that outcrops at many locations. 
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The organic content of the soils varies from one type 10 another. TaLa! organic carbon (TOC) was 
analyzed to quantify the organic content. TOC values from subsurface soil samples were used to calcu
late average percentage of organic carbon in the soil The average value obtained was 0.5 percent of 
the total weight of the soil. The wide variauon in measured TOC values resulted in a standard devia
tion of 7 percent. 

5.1.3 Background Soils 

Background soil samples were also sampled and analyzed as part of the 1991 OU 2 effort. A sum
mary of the soils encoumered during the August-September 1991 background soil sampling effort is 
presented in the Operable Unit 2 Remedial Investigation Report (U.S. Air Force 1993a). Soil descrip
tions include those from the U.S. Department of Agricuhure Soil Conservation Service (SCS) and from 
the Unified Soil Classification System. 

On the basis of review of the soil survey conducted by the SCS, as well as the investigation of 
adjacent Eielson-area soils (Dames & Moore 1986), the three major soil groups sampled should be 
sufficient to describe the background chemical characteristics for the Eielson AFB vicinity. These 
groups include background data on several metals. narurally occurring organic materials, and possible 
human-manufactured compounds (for example. pesticides and PCB). Background soils have been 
shown to comain metals at concentrations that exceed screening levels. DDT and other pesticides have 
been widely used at Eielson and are generally found across the site. 

5.1 .4 Permafrost 

Permafrost is discominuous in the Fairbanks area, representative of the southern boundary of the 
permafrost in cemral Alaska. Near Fairbanks, permafrost extends up to 60 m (196.9 ft) below land 
surface (bls) and may act as an impenneable zone, causing groundwater to move around pennafrost 
zones. The developed portions of Eielson AFB have little or no permafrost in the uppennost 9 m 
(29.5 ft) of the aquifer. 

5.1.5 Groundwater 

Only one aquifer is located within the main base. The unconfined aquifer consists of alluvial sand 
and giavel. It is 61- to 91.4-m (200- to 300-ft) thick and overlies crystalline bedrock (Birch Creek 
Schist). Within this unit, only the upper 18.3 to 27.4 m (60 to 90 ft) were characterized during this 
investigation. The aquifer was found to be relatively homogeneous between areas of investigation. 
The layering of materials indicates a greater horizontal than vertical permeability. All of the OUs 3, 4, 
and 5 source areas, except LF04 and ST56, are located in the flood plain of the Tanana River and are 
underlain by unconsolidated fluvial and glaciofluvial deposits that contain the uppennost unconfined 
aquifer. LF04 is located in an elevated area approximately 2 km (1.2 mi) east of the developed ponion 
of the base. The aquifer underlying this source area is apparently contiguous with the aquifer in the 
lowland area. However, a groundwater discharge boundary may be present at French Creek, which 
separates LF04 from the developed portion of the base. ST56 is located on Engineer Hill, north of the 
main developed portion of the base. The uppennost aquifer at ST56 is composed of fracture zones in 
the schist bedrock. 
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Since September !991. water levels have been measured periodically in a sitewide monitoring wet! 
network Measurements were made monthly from August 1992 through August 1993. and less 
frequently during other periods. Water table elevation contours are based on measurements made in 
September 199~ 

Groundwater is rhe only source of potable water used at Eielson AFB. This water is supplied by 
three large-capacity wells of 1000 to 2000 ga!Jmin capacity. The base water supply wells are com
pleted at depths averaging approximately 30.5 m (100 fc). Seven wells are designated to provide water 
to fight fires on the base and are designed for emergency use only. These wells are plumbed to the 
water supply system. In addition ro the base water supply wells, 41 private wells are within a 
4.8-km (3-mi) radius of the base, most of which are located downgradient of the base (north-northwest 
of the base) in or near the conununity of Moose Creek (Figure 1.1) and in agriculrural areas west of the 
base (HLA 1991) The city of North Pole is served by a small public water supply system, plus private 
wells. 

The magnitude of the horizontal gradient was calculated for the main base. The average horizontal 
gradient is approximately 0.001 ft/ft. Data from a pumping test, slug tests, and grain size analyses 
were used to estimate a h)'draulic conductivity of approximateJy 61 m (200 ft)/day. The direction of 
groundwater flow within the main base is north-northwest. Locally, groundwater flow is influenced by 
Garrison Slough, Hardfill Lake, and the pumping of base water supply wells. The direction of ground
water flow appears to be fairly constant year-round. LF04 is on a hillside about 2 ian (1.2 mi) from 
the developed portion of the base. At LF04, the ground surface and the 'N3.ter table elevations are 
approximately 20m (65.6 ft) higher than on the developed ponion of the base in the French Creek 
lowlands. The hydraulic gradient at LF04 is much higher than the gradient found in the lowland 
portion of the base. However, the hydraulic conductivity of the silty sediments is probably at least two 
orders of magnitude lower than the hydraulic conductivity of the gravel and sand in the low-land area. 
Flow directions and gradients within the bedrock aquifer at ST56 are not known. 

Water levels from nested wells were coffipared to provide infonnation about venical hydraulic 
gradients on the base. The shallow wells generally have a 6.1-m (20-ft) screen interval. beginning near 
the top of the aquifer, which is approximately 3m (10ft) below ground surface. The intennediate 
wells generally have a 3-m (10-ft) screen interval, beginning at approximately 9.1 m (30ft) below 
ground surface. Pressure head differences between the shallow and intennediate wells were smaller 
than the potential error of the instruments. Therefore, the vertical gradient is negligible. 

Seasonal changes in water levels were interpreted using a precipitation hydrography, snowpack 
data, and temperature data, primarily collected in 1991 and 1992. In general, the aquifer fluctuated 
unifonnly across the site, indicating that similar h~rogeological conditions exist in the upper 30.5 m 
( l 00 ft) of the aquifer at all source areas. Typically, the water taOie reaches its minimum elevation in 
November. During this period, the discharge from the aquifer to the Tanana River and its tributaries 
exceeds recharge. In April, the Mter table typically rises about 0.9 to 1.8 m (1 to 2ft) and a 
maximum is observed in the last week of May. This major recharge event coincides with the spring 
thaw, when runoff from the snowmelt is at a maximum. The water table drops relatively rapidly after 
the end of May. 

5.1 .6 Surface Water 

Three source areas in OU 3, 4, and 5 are adjacent to surface water bodies. LF03, SS35, and SS37 
are all adjacent to Garrison Slough. With the exception of a shan period of time during spring runoff, 
the surface water elevation in the slough is lower than the groundwater elevations, indicating the slough 
is a gaining stream that receives recharge from the groundwater during most of the year. 
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6.0 Nature and Extent of Contamination at Operable Unit 3 

OU 3 includes source areas DP44, WP45/SS57, ST56. and S$61. The source areas are primarily 
contaminated with solvents. The principal contaminants of concern for the OU 3 source areas include 
I) TCE and its associated degradation product DCE. and 2) benzene, toluene. ethylbenzene, and xylene 
(BTEX). Other substances detected less frequently and at lower concentrations (such as 1.1.1-
trichloroethane (1.1.1-TCA), tetrachloroethane, polycyclic aromatic hydrocarbons (PAHs), and lead) 
may be potential concerns. No vinyl chloride was detected in OU 3 source areas. 

6. 1 Source Area DP44 

Source area DP44 is located near the Large Aircraft Maintenance Hangar. As originally defined. 
DP44 included wastewater disposal leach field from the battery shop (Building 1141) and the area 
around Building 1138 between the runway taxiway and Flightline Avenue west of the North Street 
imersection (see Figure 2.1). DP44 was identified as a source area because, in the past, the battery 
shop and Building 1138 may have discharged waste into a leach field system within the area. How
ever, subsequent investigations have not confinned the existence of this leach field. Most of the 
contamination in this source area is located south of the hangar, and is probably related to past jet
engine maintenance activities in the hangar. Identified contaminants of concern are fuel-related 
compounds and solvents in groundwater and soil. 

6.1. 1 Soil Contamination at DP44 

Soil contaminants greater than EPA risk-based screening levels or background concentrations for 
DP44 are summarized in Table 6.1. Soil samples were collected and analyzed for the constituents 
shown in Table 5.1. A summary of soils data for source area DP44 can be found in Appendix A. 

Soil contaminants listed in Table 6.1 are PAHs that were found at maximwn concentrations in a 
surface soil sample collected during drilling of Well 44M03. This sample was collected in a gravel 
parking lot that contained fragments of asphalt. Because the parking lot is in close proximity to the 
runway, it was routinely maintained by spraying oil for dust suppression. The source of PAHs could, 
be from exhaust from vehicles parked in the lot, exhaust from aircraft on the nearby runway, or asphalt 
residue. These contaminants are highly sorptive and immobile. 

While solvent and benzene contamination was the reason for designating DP44 as a source area, 
the concentrations of these two constiruems did not exceed screening levels. Subsurf.lce concentrations 
of solvent and benzene were estimated to be sufficiently high to leach into the groundwater to yield 
concentrations that exceed groundwater screening levels. Therefore. even though solvent and benzene 
contamination in soils does not exceed screening levels based on direct exposure to the soil, it may be 
the source of groundwater contamination through the leaching pathway. 

In August 1994, 13 soil borings were drilled in the vicinity ofWeli44M04 to determine the extent 
and concentration of chlorinated solvents in soils south of the large aircraft maintenance hangar. 
Locations for the borings were determined using a soil-gas survey. The soil-gas survey indicated that 
contaminated soils extended to the west under the aircraft parking ramp. The borings were completed 
through the vadose zone to the water table, located at approximately 3 m (10 ft) below land surface in 
this vicinity. Samples were taken at three depth intervals, 0.6 to 1.2 m (2 to 4 fi), 1.2 to 1.8 m (4 to 
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Table 6.1. Surface and Subsurface Soil Contaminants Greater Than Screening levels, DP44 

Detecuon L!mil Analyzed/ Concentration Range Locauon of 
Chemical ("g/kg) Detected c"g/kgJ Maximum 

Anthracene 20 411 5500- 5500 44M03 

Benzoia)anthracene IO 4/3 200-48,000 44M03 

Benzo(a}pyrene 9 3/2 470. 18,000 44M03 

Benzo(b )fi uoranthene 30 4/3 460-210,000 44M03 

Benzo(g, h .i )pery lene 40 4/3 280- 14,000 44M03 

Chrysene 70 4/2 280 - 21,000 44M03 

Dibenzo(a,h)anthracene 50 411 6500-6500 44M03 

Indeno( l ,2,3-cd)pyrene 50 4/3 270- 15,000 44M03 

6 ft), and 2.4 to 3 m (8 to 10 ft) below land surface. The samples were analyzed for chlorinated sol
vents and BTEX compounds. TCE and total DCE results are illustrated in Figures 6.1 through 6.3. 
Low levels (less than screening level) of toluene were detected in some of the soil samples, as shown in 
Appendix A. 

6. 1.2 Groundwater Contamination 

Groundwater contaminants in samples collected from monitoring wells that are greater than EPA 
risk-based screening levels or background concentrations for DP44 are summarized in Table 6.2. 
Groundwater samples were collected and analyzed for the constituents listed in Table 5.1. A summary 
of the sample concentrations can be found in Appendix A. 

During field investigations at DP44 prior to 1994, benzene and TCE were found in the ground
water above their 5-J.tg/L maximwn contaminant levels (MCLs). Toluene, ethylbenzene, and xylene 
were also detected, but at concentrations below their MCLs. Benzene contamination above 5 ~g/L 
covered an area of approximately 3300 m1 (3947 yd1), with Well 44M02 displaying the highest 
benzene concentration. Groundwater probe data collected in 1988 indicated that benzene concentra
tions up to 4000 f.L81L existed near the top of the water table. Benzene concentrations detected in 1990 
had diminished fourfold since the 1988 sampling. By 1992 and 1994, benzene levels decreased to just 
above the MCL. For details on 1992 and 1994 benzene concentrations at DP44, refer to Figures 6.4 
and 6.5. The 1992 data were used in the risk assessment and are reponed in Table 6.2 and 
Appendix A. 

Two areas of TCE contamination were detected in the groundwater above the 5-f,LgiL MCL, 
including Weli44M03 and Well44M04, with 'ICE concerurations above 100 ~giL in Weli44M04. 
The two sites of TCE contamination appeared to be umelated and relatively limited, based on ground
water probe results, which showed no detectable TCE between the sites or at adjacent probes or wells. 
The distribution of contamination near Well 44M04 indicated the source of TCE may be upgradient of 
DP44. 

In August 1994, TCE and total DCE were still present in the vicinity of Well 44M04 in concentra
tions similar to previous years. These concentrations, as shown in Figures 6.6 and 6.7, were 109 ppb 
and 121 ppb, respectively. Results from the groundwater probe samples taken during the soil borings 
are also shown in Figures 6.6 and 6.7. They also show that chlorine solvent contamination extends 
away from Well 44M04 to the west under the aircraft parking ramp and to the north toward the hangar. 
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The dismbmions for TCE and DCE are slightly different. Vinyl chloride has never been detected in 
any of the groundwater samples from DP44 No groundwater samples are available from underneath 
the hangar. Wells 44M03. 44M07. and 44M08. to the north of the fo.angar, show low levels ofTCE 
and DCE contamination. The concentrations in all three wells are below MCLs. It is not known 
whether this contamination resulrs from a second low-level source or is the leading edge of a plume 
located underneath the hangar. The total area of TCE-comaminated soils is approximately 6500 m2 

(69,000 ft~) with a volume of 20,000 m3 (25.500 cu yd) containing an estimated 3.2 kg of TCE. 

All contaminants detected at DP44 were in aqueous form. No free.:phase solvent or fuel v.ras 
encountered. 

Table 6.2. Groundwater Contaminants Greater Than Screening Levels, OP44 

Detection Limit Analyzed/ Concentration Range Location of 
Chemical ("giLl Detected ("giLl Maximum 

Benzene 2 !512 3.7-5.3 44M05 

Trichloroethane [ [513 1.2 - 2500 44M04 

6.2 Source Area WP45/SS57 

The photo laboratory and dry well at Building 1183 were designated as Source Area WP45. Build
ing 1183 is located near the main taxiway along the west side of Flightline Avenue (see Figure 2.1). 
The operational hislOry of the dry well is not known. It was originally believed the dry well was the 
source of the solvent concentration found at WP45. However, in August 1992, two new wells were 
added upgradient from the dry well. Contaminant concentrations were higher on the two new wells 
than in the monitoring well downgradiem of the dry well. 

The dry well located at the west corner of Building 1183 has not been removed because removal 
would compromise the structure of the building. Standing groundwater in the well and sludge at the 
bottom of the well were sampled on April 1993, and the drain leading to the well was plugged with 
cement. Results indicated low levels of TCE in the water (3 p.g/L) and low levels of chromiwn 
(1.2 J.'g/L) and silver (1.9 p.g/L) in the sludge. Based on these results, the dry well appears to be a 
secondary source of groundwater contamination at WP45. The suspected primary source of contami
nation is currently believed to be a fanner maintenance shed that was located at the northwest comer of 
the fire station. Building 1206. No specific infonnation explains the cause of the source of con
taminants at WP45. The identified contaminants of concern are solvents in groundwater and soil. 

Source Area SSS1 is the area surrounding the fire station, Building 1206 (see Figure 2~ 1). SS57 is 
considered with Source Area WP45 because they are closely related and the groundwater contamination 
from the two sites overlap. Soils beneath the pavement in the parking lot of Building 1206 are con
taminated with fuel. The primary contaminants of concern in SSS1 are fuel-related compounds asso
ciated with spills of gasoline and jet propulsion fuel (JP-4) from fuel handling activities. 

An independent srudy of natural attenuation by Utah State University (USU) was conducted 
concurrently with the remedial investigation at WP4S/SS57. A meeting was held 6 July 95, during 
which USU presented their preliminary findings and modeling of site data collected at WP45/SS57. 
These findings are presented in Section 16.0, Explanation of Significant Differences. 
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6.2.1 Soil Contamination 

Soil contaminants grea1er than EPA risk·based screening levels or background concentrations for 
WP45 are summarized in Table 6.3. No soil contaminants above EPA risk·based screening levels or 
background concemrations were identified for S$57. Soil samples were collected and analyzed for the 
constituents listed in Tables 5.2 and 5.3. A summ~ry of the sample concentrations for WP45 and 5557 
is found in Appendix A. TCE is the only contaminant listed in Table 6.3 that was detected in subsur· 
face soils. The other contaminants, all PAHs, were found only in surface soils. This is consistent with 
the fact that the site is adjacent to the runway where jet exhaust containing PAHs is deposited. 

Table 6.3. Surface and Subsurface Soil Contaminants Greater Than Screening Levels, WP45 

De1ec1ion L1nu1 Analyzed/ Concentration Range Location of 
Chemical <•glkg) Detected ("glkg) Maximum 

Trichloroethane 1 7/2 3300 • 12,000 45SB08-B 
Anthracene 1 17/4 88-921 45SS05 
Benzo( a)anthracene 0.1 22/18 0.2 . 536 45SS05 
Benzo(a)pyrene 0.1 22/17 0.2. 500 45M02 
Benzo(b )fluoranlhene 0.1 22/17 0.3 • 464 45SS05 
Benzo(g,h,i)perylene 0.4 22115 0.5 • 530 45M02 
Dibenzo(a,h)anthracene 0.1 17114 0.4-60 45SS05 
lndeno( I ,2,3-cd)pyrene 0.3 22115 0.3. 530 45M02 

TCE and BTEX were detected only in soil boring 455808 (completed as monitoring well 
45MW08) during 1992. The results indicated that TCE and BTEX concentrations in the soil increased 
with depth at WP45. Results from soil samples collected at SS57 during the same field season indicate 
that BTEX contamination is localized at soil boring 575802 and decreases wlth depth. 

6.2.2 Groundwater Contamination 

Groundwater contaminants greater than EPA risk-based screening levels or background concen
trations for WP45 are summarized in Table 6.4 and for S$57 ifi Table 6.5. Groundwater samples were 
collected and analyzed for the constituents listed in Tables 5.2 and 5.3. A summary of the sample 
concentrations for WP4'5 and SS57 is found in Appendix A. 

TCE (7200 "giL) was found in groundw.uer samples at concetUr.ltions that exceed drinking water 
standards. The extent and concentration of TCE in groundwater is presented on Figure 6.8. TCE 
groundwater contamination covers an area of nearly 20,000 m2 (almost 5 acres). The size of the TCE 
plume is relatively constant, but the maximum concentration of 7200 #'8/L in Well45MW08 has never 
been confirmed with additi~nal samples. TCE concentrations could be lower since the original analysis 
because snow removed from the tarmac was disposed on the area immediately west of the welL Infil
trating melt water may have dispersed and diluted the TCE in the groundwater. DCE, a decomposition 
product of TCE, has also been found at several locations within the TCE plume at concentrations up to 
77 ~giL (Figure 6.9). Traces of DCE ( < 1 ~giL) have been found in the emergency fire well, Supply 
Well C, located approximately 45.5 m (ISO ft) upgradient of the dry welL Benzene was detected in 
groundwater samples from WP45 in concentrations exceeding drinking water standards in 1988, 1989, 
and 1992. Based on the findings of the 1992 investigation, the benzene observed in the groundwater at 
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Source Area WP45 may have migrated from Source Area SS57 and is nor included in discussions of 
WP45. Vinyl chloride has nor been detected in groundwater samples collected from either WP45 or 
5557. 

Groundwater samples from SS57 show concentrations of benzene (530 JLg/L) and toluene 
(1900 J.l.g/Ll that exceed drinking water standards. The benzene is plotted in Figure 6.10. DCE was 
detected in three groundwater samples with a maximum concentration of 73 J.l.g/L. 

All contaminants detected at WP45 and SS57 were in aqueous form. No free-phase solvent or fuel 
was encountered. 

Table 6.4. Groundwater Contaminants Greater Than Screening Levels, WP45 

Detection Limit Analyzed/ Concentration Location of 
Chemical ("g/L) Detected Range ("g/L) Maximum 

Trichloroethane I 12/8 1.3 - 370 45MOI 
-

Table 6.5. Groundwater Contaminants Greater Than Screening Levels, 5557 

Detection Limit Analyzed/ Concentration Range Location of 
Chemical ("g/L) Detected (!<giL) Maximum 

1,2-Dichloroethylene 0.5 3/1 5.3-5.3 57SB02 

Benzene 2 3/2 5-530 57SB02 

Toluene 2 3/1 1900- !900 57SB02 

An independent study of natural attenuation by Utah Water Research Laboratory (UWRL), Utah 
State University. has been conducted concurrently with the remedial investigation at WP45/SS57. A 
meeting was held 6 July 1995, during which UWRL presented their preliminary findings and modeling 
of site data collected at WP45/SS57. The soil and groundwater contamination exists at this site in the 
form of low-level sorbed species and dissolved contaminant mass. Currently, no evidence of residual 
dense non-aqueous phase liquid (DNAPL) is present within a source area at the site; it also does not 
appear that any residual fuel material exists in the fonn of light nonaqueous phase liquid (LNAPL). 
The contamination is adsorbed and contained or in a dissolved phase and not accessible for source 
removal or treatment. UWRL focused its study on evaluating the current extent of the dissolved TCE 
plume, investigating evidence of TCE degradation existing throughout the site in the fonn of anaerobic 
dechlorination intennediate products, and evaluating the likelihood of biological mediated reactions, 
based on mass balance estimates and known stoichiometric relationships for these anaerobic 
transformation processes. 

UWRL field data collection confirmed earlier findings reponed by PNL. Low levels of soil 
contamination ( < 1 ppm TCE in all samples), an apparently contained groundwater plume (panicularly 
benzene), no free product, and no vinyl chloride detected through DCE was present. New findings 
include funher evidence of TCE anaerobic dechlorination with ethylene and large distribution of DCE 
product, significantly lower BTEX than previously reported, and rapid transponation of conwninants 
in the immediate vicinity of monitoring well45MW08 (suspected source area). 
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The relative rate and extent of contaminant migration was evaluated through the use of a 
conventional 3-dimens!Onal advective/dispersive groundwater model that incorporates groundwater 
flow. contaminant sorption. and contaminant degradation to describe the downgradient movement 
within the shallow aquifer over time. Model parameters that were not available or measured at the site 
were estimated using representative literature values. 

The results of the UWRL study suggest that groundwater movement from this site is relatively slow 
(approximately 18 m/yr [59 ft/yr] pore water velocity, with approximately 6 m/yr [20 ft/yr] retarded 
TCE groundwater velocity based on measured field data). Additionally, with approximately 9 kg 
(20 !b) of TCE mass apparently lost in the aquifer over a 2-year monitoring period, it appears that TCE 
degradation is occurring at a first order degradation rate of approximately 0.00027\d (0.027%/d), 
yielding a TCE half life of approximately 7 years. With these values of contaminant velocity, 
apparent degradation rate, and an estimated source configuration based on model calibration, the 
remaining source of TCE contamination is predicted to be exhausted in another 7 years, with the 
subsequent groundwater plume generated from this source being attenuated within the aquifer to below 
regulatory limits of 5 p.g/L within 70 years, and within approximately 500 m (1640 ft) of the source. 

6.3 Source Area ST56 

ST56 (Engineer Hill Spill Site) is an active munitions storage and maintenance compound about 
4.8 km (3.0 mi) north-northeast of the main pan of the base (Figure 2.1). This compound is a secured 
area with a fence and guardhouse. Identified contaminants of concern are solvents, particularly 
tetrachloroethane (PCE), and fuel-related compounds in the ground within the hill. The original source 
of the contamin~tion could not be found. Groundwater sampled in the lowland surrounding Engineer 
Hill and surface water and sediment in Lily Lake were not contaminated (see Figure 6.11). 

The subsurface geology at ST56 consists of paleozoic quartz-mica schists, phyllites, and quanzite. 
The bedrock is characterized by a fracture pattern with a distinct orientation and low transmissivity. 
The supply well was pump-tested during the Rl, giving a hydraulic conductivity value of 0.09 m/day. 
This number suggests an extremely slow transport velocity for any contaminant in the deep aquifer. 
Permafrost has been encountered at approximately 12 m (37 ft) bls. 

6.3.1 Soil Contamination 

Two soil samples were collected near the wooden crib in which wastewater from Engineer Hill was 
discharged (see Figure 6.11). The samples were analyzed for VOCs, SVOCs, and total metals. No 
soil constituents exceeded EPA risk·based screening levels or background concentrations. 

6.3.2 Groundwater Contamination 

The only groundwater contaminant greater than EPA risk-based screening levels or background 
concentrations for ST56 was PCE, as shown in Table 6.6. Groundwater samples were collected and 
analyzed for the constituents listed in Table 5.4. A summary of the sample concentrations can be 
found in Appendix A. 

Inspection of the Engineer Hill compound, during June 1993, revealed no evidence for large use or 
release of solvents or petroleum products. No stressed vegetation, oily sheens, unusual odors, refuse, 
drums, or stained soil were observed at ST56. The septic-system leach field, at the bottom of the hill, 
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has eroded and is exposed. Water flows. at low discharge. imo the road. The water has no distinctive 
odor or color. The septic-system leach field problem will be addressed with the State of Alaska under 
18 AAC 72 Waste Water Disposal regulations 

Starting in 1986. groundwater samples were collected on a quarterly basis from the water supply 
wells at ST56. From 1986 on, a variety of organic compounds have been detected. The most con
sistently detected analyte in the wells has been PCE. No free-phase solvent contamination has been 
observed. In 1990. a new well was brought online and was similarly contaminated. Since 1991. ST56 
has been supplied with drinking water, brought to the site and stored in tanks. One of the two supply 
wells has been shm down. Currently. groundwater point of use is restricted to toilets, boilers. and 
sinks with warning signs posted indicating the water is not for drinking. 

Table 6.6. Groundwater Contaminants Greater Than Screening Levels, ST56 

Detection Limit Analyzed/ 
(~g/L) Detected 

0.5 512 

6.4 Source Area 5561 

Concentration Range 
(,giL) 

13.8-25.1 

Location of 
Maximum 

WAD 

SS61 is in the center of the developed portion of the base, just north of the water treatment plant 
pond on Garrison Slough, and is on the east and south sides of the Vehicle Maintenance Shop (Build
ing 3213), as shown in Figure 2.1. The shop was originally built in 1954 and expanded in 1992. The 
shop has been used solely for vehicle maintenance. Waste oils, solvents, and water from maintenance 
activities were passed through an oil-water separator. The oil fraction was recovered for reuse. The 
wastewater was discharged to two dry wells located at the south end of the building. Identified con
taminants of concern are fuel-related compounds and solvents in soil and groundwater. The source of 
the contamination appears to be one of the dry wells. During construction of the addition to Build-
ing 3213, both dry wells, along with surrounding contaminated soil, were removed, and the wastewater 
piping from the building was reconfigured to discharge to the sanitary waste system. 

6.4.1 Soil Contamination 

Currently, soils in the inunediate vicinity ofWeli61MW02 at SS61 are contaminated with TCE, 
cis-1,2-dichloroethylene, and BTEX. These soils provide some continuing source of groundwater con
tamination, but because wastes were discharged directly into the groundwater via the dry well, it is 
likely that most of the source for the plume is already in the groundwater. 

No soil contaminants greater than EPA risk-based screening levels or background concentrations 
were identified for SS61. Soil samples were collected and analyzed for the constituents listed in 
Table 5.5. A summary of the sample concentrations for SS61 is found in Appendix A. 
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6.4.2 Groundwater Contamination 

Groundwater concaminams greater than EPA risk·based screening levels or background concen· 
trarions for SS61 are summarized in Table 6.7. Groundwater samples were collected and analyzed for 
the constimems listed in Table 5.5. A summary of the sample concentrations for WP45 and SS57 is 
found in Appendix A. 

The analyrical results of groundwater samples collected from the three wells drilled near SS61 
indicated that groundwater on the north side of the building addition is free of petroleum con· 
tamination, but groundwater near the eastern dry well (near Well 6IMW01) is slightly conlaminated 
with TCE (1 .ug/L) and petroleum constituents, such as benzene (2.8 ~J.g/L), toluene (6.8 .ug!L), ethyl· 
benzene (3.6/lg/L). xylene (26/lg/L), and 1,2-dichlorobenzene (18 IJ.g/L). These concentrations are 
all less than their corresponding MCLs. These results are consistent with the fact the soil contained no 
or low concentrations of these same constituents. Groundwater near Well61MW02 contained 

Table 6.7. Groundwater Contaminants Greater Than Screening Levels, SS61 

Deteclion Limit Analyzed/ Concenualion Range Location of 
Chemical (pg/L) De1ected (pg/L) Maximum 

Benzene 2 3512 2.1-2.8 61MW01 

Gasoline 120 32/4 400.2000 61-PS-3A 

Trichloroethane (TCE) 1 35/lS l - 1100 61-PS-3A 

significantly higher concentrations of TCE (78 .ug/L), toluene (250 p.g/L), and xylene (290 ~J.g/L). 
TCE clearly exceeded the MCL of 5 p.g/L Because of the dilution required to measure these 
concentrations, the reporting detection limit was increased from 0.5 p.g!L to 50 p.g/L for both benzene 
and tetrachloroethane. Concentrations of these two constituents was reported as <50 p.g/L 

In 1994, lead was detected at concentrations above screening levels in water samples collected from 
wells 61MWO!, 61MW02, and 61MW03. Concentrations in unfiltered samples ranged from 
15.2 ~J.g/L to 40.4 ~J.g/L, as reponed in Appendix A. It is believed that these lead concentrations are 
due to fine·grained sediment in the samples, because all unfiltered samples had a turbidity of > 100 
NTU. Only one of the filtered samples contained lead (22 .3 iJ.&IL) at greater than the screening level 
of 15 llg/L Lead in the other two samples decreased to 1.5 .ug/L and less than one p.g!L after 
fihering. The lead detected at SS61 is believed to be associated with the soil and, therefore, immobile. 

The data led to an additional investigation of the area, using the microwell technique (Nerney et a1. 
1994). In this investigation, 20 microwells were placed around the Vehicle Maintenance Shop and in 
the grass field across Division Street. north of the shop and dawngradient of the dry wells. 

The results indicate that groundwater just north of the original Vehicle Maintenance Shop is con
taminated with TCE and cis-1.2-dichloroethylene at concentrations greater than their MCLs. 5 p.g/L 
and 70 ~g/L, respectively (Figures 6.12 and 6.!3). Petroleum conwnination is also indicated by the 
presence of TPH-G (Figure 6.1 0), but no specific BTEX compounds were detected in excess c:i their 
MCLs. Based on the assumption that sources for these contaminants are the dry wells on the south side 
of the building. a contaminant plume appears to extend from the dry well near Well 61MW02, beneath 
the building, to approximately Division Street. A1 that point, contaminant concentrations full below 
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MCLs, but they can still be detected for another several hundred meters south, extending beneath the 
grass field across Division Street. The lateral spread of the plume is limited to the footprint of the 
original vehicle maintenance building. 

All contaminants detected at SS61 were in aqueous form. No free-phase solvent or fuel was 
encounrered. 
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Figure 6.9. WP45, Total Dichloroethylene in Groundwater (August 1992) 
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Figure 6.10. WP45, Benzene in Groundwater (August 1992) 
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7.0 Nature and Extent of Contamination at Operable Unit 4 

This section discusses the namre and extent of groundwater and soil contamination identified at the 
Operable Unit 4 (OU 4) source areas DP25. ST27. WP33. SS35. SS36, SS37, SS39/SS63. ST58, and 
5564. 

7.1 Contaminants of Concern 

OU 4 consists of a series of past-practices source areas that were characterized by drum disposal, 
asphalt-cement handling, road-oil mixing, and sludge disposal operations. Therefore, a variety of 
contaminants would be expected at these source areas. Because of the nature of the operations, most of 
the contaminant sources would be expected to be of relatively low volumes (such as drums). However, 
two of the reponed sludge disposal areas, DP25 and ST27, are located within active fuel storage tank 
complexes, where large volumes of petroleum hydrocarbons are handled. 

Any number of chemical components could have been stored in drums. Solvents and fuel hydro
carbons were sometimes used at asphalt-cement handling areas for cleaning and diluting the asphalt 
cement. Waste oils and fuels were used in road oiling operations. Chemicals that have been detected 
in previous work at these sites include pesticides (panicularly DDT and its decomposition products 
ODD and DOE); lead and chromium (from paint); total petroleum hydrocarbons (TPHs) and polycyclic 
aromatic hydrocarbons (PAHs) from asphalt cement; benzene, toluene, edlylbenzene, and xylene 
(BTEX) from fuels and solvents; and chlorinated hydrocarbons from solvents. Compounds that might 
be expected, but were not detected in significant quantities, include polychlorinated biphenyls (PCBs) 
and ketones (paim solvents). 

7.2 Source Area DP25 

OP25, the E-6 Fuel Storage Tank Area, (shown in Figure 2.1) is located north of Quarry Road, 
adjacent to the E-ll Fuel Storage Jank Area, ST27. Six 4. 78-million liter and two 800,000 L above
ground tanks are enclosed by a fence in a 210- by 340-m (229- by 372-yd) area. A single 16 million
liter above-ground tank is enclosed by a separate fence to the east of the main tank farm area. The fuel 
storage tanks were installed, with their underground-piping and wives, in 1955 or 1956. Unti11992, 
the E-6 Tank Farm was used for storage of JP--4 jet fuel. Beginning in 1992, the" tanks were convened 
to iP-8 fuel storage. The main fuel-product line feeding the tanks runs along Quarry Road. Weathered 
sludge from periodic cleaning of fuel tanks 'Na5 buried in shallow trenches between the fuel storage 
tanks untill980 (CH2M Hilll982). The sludge consisted p.-rily of water. rust. dirt. and fuel. The 
trench or burial areas have never been located, despite a search of aerial photographs and old records 
in 1992. In 1987. a pipeline fuel spill of JP-4 reportedly occurred along Quarry RDad adjacent to the 
source area. 

The potential sources of contamination in DP25 are spills and leaks from the fuel storage tanks and 
their associated piping within the E-6 POL (petrolewn, oil, and lubricants) Storage Area. The major 
contaminants of concern expected from fuel spills would be BTEX and lead. AdditionaUy, the sludge 
from periodic cleaning of the tanks could be a source of lead contamination. 

FINAL 7., September 1995 



Eielson AFB OUs 3. 4, and 5 Record of Dec1s1on 

7 .2. 1 Soil Contamination 

Soil samples were collected from soil borings and analyzed for the constituents listed in Table 5.6. 
Soil contaminants greater than EPA risk-based screening levels or background concentrations for DP25 
are summarized in Table 7 .I. A summary of the sample concentrations can be found in Appendix A. 
Because DP25 is an active tank farm, the area is considered industrial. The 870,000 JLg/kg of lead 
(Table 7 .1) at DP25 does not exceed the EPA industrial action level of 1,000,000 JLg/kg. 

Table 7 .1. Surface and Subsurface Soil Contaminants Greater Than Screening Levels, DP25 

Detection Limit Analyzed/ Concentration Range 

~I Chemical (•glkg) Detected <•g/kg) M' 

Dieldrin I 1511 8-8 25' 

Heptachlor Epoxide I IS/2 l.4 - 250 25TP01 

Lead NIA 65!65 1800- 870,000 25SD-1 

PCB-!254 (Aroclor) 54 14/2 172-613 25TPOI 

BTEX constituents are curiously absent from soils at DP25, possibly because the water table is 
shailow at this site, often within two feet of land surface. Leaks in tanks or buried pipelines would 
have released fuel directly into the groundwater. Soils would be contaminated at the leak site or 
distributed in a layer over the area covered by the floating fuel. Because these latter soils are near land 
surface. volatile constituents such as the BTEX compounds could evaporate. 

7.2.1.1 Floating Fuel. No floating fuel \V3S detected at DP25 in 1986. but was detected in 
measurements made from 1988 through 1993. During this period of time, fuel thicknesses in the 
monitoring wells ranged from no floating fuel to 0.33 m (Table 7 .2). The floating fuel samples from 
these wells were identified as JP-4. The greater thickness of product in Well B-15 in June 1992 may 
have been related to the increased recharge from spring snowmelt. No floating fuel has been detected 

Table 7.2. JP-4 Floating Fuel Thickness, OP25 

Measurement (m) 

Monitoring May-June 1992 Aug-Sept 1992 April 1993 
Well Oct 1988 SAIC Oct 1988 HLA uSAF<•) PNUCH2M Hill PNL 

B-1 ND ND 0 ND ND 

B-4 <0.006 0 ND 0.003 ND 

B-15 0.10 0.03 0.33 0.03 Sheen 

B-18 0.02 0 ND 0 0.003 

53M01 ND 0 ND 0 ND 

HLA : Harding Lawson Associares. 
ND : not detennined. 
PNL : Pacific Northwest Laboratory. 
SA1C : Science Application International Corporation. 
USAF : U.S. Air Force.(a) 

(a) Iriformal communication with Julie L. Stringer, May-June 1992. 
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in measurements at Well 53M01, which is situated within the reponed site of a 1987 JP-4 spill from a 
pipeline break along Quarry Road. 

7 .2.2 Groundwater Contamination 

Groundwater contaminants greater than EPA risk-based screening levels or background concentra
tions for DP25 are summarized in Table 7.3. A surrunary of the groundwater sample concentrations is 
presented in Appendix A. Groundwater samples were collected from soil borings and analyzed for the 
constituents listed in Table 5.6. 

Significant lead concentrations were detected in 1988 groundwater samples from wells inside the 
main fence and ranged from 291 to 362 f.l&IL (see Figure 7 .1). Outside the main fenced area, lead 
concentrations that exceed the maximum contaminant level (MCL) of 15 J.L&IL were detected in 1988 in 
three wells located west of the tank farm and in lWO wells east of the tank farm. Lead results varied 
from 1988 through 1993 somewhat erratically but were generally lower in 1993 (Figure 7.2) than in 
1988. Lead also appeared to decrease in the downgradiem wells. The lead distribution appears to have 
expanded between 1988 (Figure 7 .I) and 1993 (Figure 7 .2) only because of the additional monitoring 
locations in 1993. The source of the lead plume in the monitoring wells to the west of the facility is 
not known, as lead is expected to be less mobile in groundwater than BTEX. One of the unlocated 

- sludge pits could be the source of this contamination. 

In 1988, BTEX was detected in groundwater at a number of the wells within the fenced areas of the 
tank farm. Significant benzene concentrations in groundwater at the wells in the main fenced area 
ranged from 46 to 290 p.g/L, with the concentration of benzene near the large tank to the east reading 
7900 J.Lg/L. Toluene concentrations in three wells in the main tank. fimn area ranged from 1200 to 
34,000 ~-tg!L; near the large tank, the concentration was 24,000 J.Lg/L. Based on these data, the appar
ent extent of the VOC plumes appeared to be limited to the fenced area, as shown in Figures 7.3 
and 7.4. 

BTEX was also detected at high concentrations (900 to 4700 l'g/L) in 1988 in groundwater at Well 
53MO I near the reponed 1987 pipeline fuel spill. A hydrocarbon identification test of the groundwater 
sample showed the source of the contamination to be motor gasoline. although the spill was reponedly 
JP-4 fuel. VOCs were fairly low ( < 10 mg/kg) in the adjacent soil, indicating that most of the product 
had already volatilized or migrated to the groundwater. 

The results from 1992 show that BTEX contamination stilJ existed at DP25 for the nw monitoring 
wells sampled inside the bermed. areas; concentrations have decreased by about a f3ctor of 3 between 
1988 and 1992. These observations, coupled with the essentially static amount of floating product 
since 1988, indicate the source of contamination at this site may have already ceased. Groundwater 
samples collected in April 1993 from downgradient wells indicate that contamination from DP25 has 
not migrated, in significant concentrations, beyond the bermed walls surrounding the tank fimn (see 
Figure 7 .5). Data from a microwell study in 1994, also indicate that BTEX corua.m.ination is stiU 
confined inside the E~ tank fann berm (Nerney et al. 1994). No contamination was detected in any of 
the microwells nonh of DP25. No evidence exists that any contaminants, except lead, have spread 
beyond the bermed and fenced area of the facility. 
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Table 7.3 Groundwater Contaminants Greater Than Screening Levels, DP25 

Detectton Llmit Analyzed.' ConcentratiOn Range Location o 
Chemical (~JgiL) Detected ("giL) Maximum 

Benzene 5 38111 20. 1700 258-18 

Lead 5 38/18 5. 7 . 60 258-17 

Toluene 5 3819 36 - 8900 258-18 

7.3 Source Area ST27 

ST27, the E-ll Fuel Storage Tank Area, (shown in Figure 2.1) is a fence-enclosed complex of five 
fuel tanks on the south side of Quarry Road approximately 600 m (654 yd) southeast of Hardfill Lake. 
At present, the E-11 Tank Farm is used for storage of jet fuel (JP-4 until 1992, now JP-8). The 
8.72 million-liter above-ground tanks were installed in 1972 and are cleaned at 3· to 6-year intervals. 
Before 1980, the sludge from cleaning operations, composed of water, rust, din, and fuel, \VaS buried 
in shallow trenches within the storage area. The trench burial areas have never been located, despite a 
search of aerial photographs and old records in 1992. Since 1980, the sludge has been drummed and 
shipped off-base for disposal. 

The potential sources of contamination in ST27 are spills and leaks from the fuel storage tanks and 
their associated piping within the E-ll POL Storage Area. The major contaminants of concern 
expected from fuel spills would be BTEX and lead. Additionally, the sludge from periodic cleaning of 
the tanks could be a source of lead contamination. 

7.3.1 Soil Contamination 

Soil samples were collected and analyzed for the constituents listed in Table 5.7. No soil 
contaminants above EPA risk-based screening levels or background concentrations were identified for 
ST27. A summary of the soil sample concentrations is presented in Appendix A. 

7 .3.2 Groundwater Contamination and Floating Fuel 

Groundwater contaminants greater than EPA risk·based screening levels or background concentra
tions for ST27 are sununarized in Table 7.4. GroUndwater samples were collected and analyzed for the 
constituents listed in Table 5. 7. A summary of the groundwater sample concentrations can be found in 
Appendix A. No ftoating product was found at ST27 during survey> in 1987. 1988, and 1992. In 
addition, all of the 1992 VOC and BfEX analyses were below detection at all of the wells in and 
around ST27 (see Figures 7.3, 7.4, and 7.5.} None of the well samples, either within or downgradient 
of ST27, has shown any evidence of POL contamination. These tanks were installed in 1972 and have 
been maintained periodically since that time. It appears that these tanks have better integrity than those 
at STIO and DP25, and no fuel leaks have occurred at this site. 

A number of the wells within the source area boundary did show low levels of lead contamination. 
In June 1992. one well (B-13) showed a significant lead concentration (120 p.g/L). The high lead 
results for Well B-13 were not confirmed when the well was resampled on 1993 (Figure 7.2). 
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Table 7 .4. Groundwater Contammants Greater Than Screening levels, ST27 

Detection Limit Analyzed/ Concentration Range Location of 
Chemical ("giL) Detected ("giL) Mouimum 

Lead 5 1519 5.4-120 278-13 

7.4 Source Area WP33 

WP33, the effluem infiltration pond, is a 7.7-hectare (19-acre) unlined pond into which aeated 
liquid effluem from the wastewater treatment plant is discharged. It is a major ponion of the existing 
Wastewater Treatment Plant at Eielson AFB (Figure 2.1 and 7.6). The plant is on a separate access 
road from Central Avenue, about 0.5 km (0.3 mi) nonheast of the main gate. The pond has been in 
use since l979. 

The wastewater treatment plant, buih in 1953, currently treats most of the base domestic and 
operations wastewater. Some operations waste streams are treated by 12 distributed oil-water 
separators. The average daily flow rhrough the plant in 1982 was 3400 m3/day (900,000 gaUday) 
(CH2M Hill 1982). Before 1973, primary treatment was effected through three clarifiers and two 
sludge digesters. The plant was expanded in 1973 to include secondary treattnem at two aeration 
lagoons and a chlorination system. Until 1979, effluent was directly discharged to Garrison Slough 
under a National Pollution Discharge Elimination System permit (No. AK-002089-3). This permit 
requires routine monitoring of discharge waters for sanitary sewer parameters, chemical oxygen 
demand, and oil and grease. These parameters were frequently above normal, indicating unauthorized 
POL disposal or releases. 

Wastewarer entering the plant may have included wastes generated by spent solvents, deicers, and 
degreasers from shops and other repair facilities disposed of into storm drains, accidental discharges of 
these and other industrial chemicals, and photo shop and laboratory waste reagents from sinks and floor 
drains. The wastewater may also have included contaminated wash-down waters from runways, drive~ 
ways, and roads; fire training pit discharges; dust.suppressive oils; excess herbicides; pesticides; PCB; 
wood preservative containing solutiom; spillage; and a variety of household and office supplies 
discharged through sanitary sewer outflows. 

The infiltration pond, WP33, is engineered to discharge groundwater to the vadose zone, thereby 
disposing of treated wastewater effluent. According to conversations with Eielson AFB staff, the pond 
appears to be increasing in volume, evidenced by the increase in pond surface area over the last several 
years. This increased area would suggest that siltation of sediment or organic material has created a 
less penneable substrate. Groundwater monitoring data indicate that WP33 has not impacted the 
grounchvater quality in the area. Nevertheless, historical data suggest the pond sediments may be 
contaminated from past practices. It is possible that furure changes in the hydrology of the site or the 
operation of the ponds could expose pond sediments. No soil or groundwater contaminants greater 
than EPA risk-based screening levels or background concentrations were identified for WP33. A 
sununary of the groundwater sample concentrations for WP33 is presented in Appendix A. Ground
water samples were collected and analyzed for the coostiruents listed in Table 5.8. 

FINAL 7.5 September 1995 



Eielson AFB OUs 3, 4. and 5 Record of DeCISion 

7.5 Source Area SS35 

5535, the Asphalt Mixing and Drum Burial Area. (shown in Figure 2.1) is located in the central 
part of the base adjacent to Cemral Avenue. about 0.3 km (0.2 mi) south of the Water Treatment Plant. 

SS35 was used as a mixing area from the early 1950s m the late 1960s. Asphalt cement was mixed 
m a tank and then used for road maintenance. Commingled waste oils and solvents were mixed with 
contaminated fuels and used for road oiling to control dust. Approximately 200 empty asphalt-cement 
drums were reportedly disposed of along the banks of Garrison Slough (CH2M Hill 1982). A ground 
tour of the site showed no evidence of the empty drums or the areas saturated with asphalt cement. It 
\vas speculated the drums might have been removed for proper disposaL The area was also apparently 
used for pesticide mixing and pesticide equipment cleaning operations. 

The source area currently is inactive and covered with mowed grass. The only indications of past 
activities are several areas where asphalt cement and gravel are visible at the surface. 

A number of potential sources of contamination at SS35 have been identified, including surface 
spills of asphalt cement, waste oils, solvents, contaminated fuels, and pesticides from the asphalt
cement mixing operations; pesticide mixing and cleaning operations; residual materials in buried 
drums; and metaL concrete rubble. and demolition debris remaining in the source area. Soil and 
groundwater samples were collected (see Figure 7 .7) and analyzed for the constituents listed in 
Table 5.9. 

Geophysical studies have been conducted at SS35 to identify potential locations of buried drums 
and other materials. During the 1988 geophysical investigation, two anomalies (anomaly areas A and 
B) indicating possible buried drums were identified (HLA 1989). The first anomaly (A) was a 23- by 
69-m (25.2- by 75.5-yd) area identified in a location adjacent to Garrison Slough, roughly corres
ponding to an ~cavation area identified on historical aerial photographs. The area did not appear to 
have large numbers of buried drums, but does contain smaller areas concentrated with drums. The 
second anomaly (8), oriented nonhwest to southeast near Garrison Slough, may be an abandoned 
utility, such as a drainage culvert. Two small areas containing asphalt cement were present on the 
ground surface in this area, and aromatic and chlorinated hydrocarbons were detected near the center 
of the linear anomaly (B) in a soil gas survey. 

It was concluded that metal debris and/or asphalt-cement drums had been disposed ri in the trench 
(HLA 1989). The linear anomaly (B) is referred to as the trenched area. 

A geophysical survey in 1990 identified a third anomaly (C) in the nonhero pan of the source area 
extending about 38.1 m (41.7 yd) along the pond shoreline. Partially buried concrete rubble and 
demolition debris were visible in the brush and trees at the shoreline. It \\'35 concluded the area 
contained buried metal, concrete, and other demolition deb•ris. 

The contents of any drums buried at SS35 are generally unknown .. In 1989, a number of drums 
were uncovered during the connection of BuildiflS 3460 to the utilidor. The burial site of the drums 
was located approximately 60 m (66 yd) east of anomaly area C, near the junction of the utilidor from 
Building 3460 with the Central Avenue utilidor. The contents of one drum uncovered at this time were 
analyzed for VOCs and semi volatile compounds (SVOCs) and metals. Its analysis is reported in 
HLA (1990). The compounds detected would be expected to be present in waste oils used in road 
oiling operations or waste solvent mixtures. 
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7.5.1 Soil Contamination 

Soil contaminants greater than EPA risk-based screening levels or background concentrations for 
SS35 are summarized in Table 7.5. Surface soils, subsurface soils, and sediments from Garrison 
Slough were collected and analyzed for the constituents listed in Table 5.9. A sununary of the sample 
concentrations for SS35 is presemed in Appendix A. 

DDT and its deri varives were found in almost all surface and subsurface soil samples collected in 
the 1988 and 1990 investigations. The highest concentration observed was 396 mg/kg in a surface soil 
sample collected at 35SS03, located within anomaly area A near Garrison Slough. High DDT con
centrations in surface soil were also observed at 35M01 (32.1 mg/kg), 35M02 (1.6 mg/kg) and two 
surface soil locations. In all cases, DDT concentrations were higher than the ODD and ODE concen
trations. DDT was less than 1 mg/kg in all subsurface soil samples tested. Heptachlor was found in all 
soil samples tested in 1990 at concentrations less than 1 mg/kg. Chlordane was found in four of seven 
soil samples collected in 1990 at levels up to 260 JL&Ikg. 

One sediment sample from the slough (35501) was tested for pesticides in 1988. It was located 
near the inlet of the pond Garrison Slough forms adjacent to the source area and showed 0.4 mg/kg of 
ODD. DDT concentrations were lower. ar 0.097 mg/kg. In 1990, a sediment sample (62504) was 
collected from the·slough adjacent to SS35 just upstream of the pone!. In that sample, DDT and DOD 
were 62.4 and 58.6 mg/kg, respectively. 

Surface soil samples from SS35 in 1992 were analyzed for PCBs (such as Aroclor), pesticides, and 
lead. The results from the PCB analyses were at or belO'N the detection limits reponed by the ana
lytical laboratory for soil samples. A sununary of these sample concentrations is presented on 
Appendix A. 

The surface soil samples from SS35 in 1992 contained detectable concentrations of 4,4'-DDT and 
derivative products 4,4'·DDD and 4,4'-DDE (Figures 7.8 and 7.9, respectively). The concentrations 
were highest for the soil samples taken from anomaly area B. The lowest concentrations of 4,4'-DDT, 
4,4'-DDD, and 4,4'-DDE were measured in samples from anomaly area C along the pond shoreline. 
It is estimated that SS35 contains 765 m3 (1000 cu yd) of contaminated soil covering a 1500 m2 

(16,000 ft2} area. 

Table 7.5. Surface and Subsurface Soil Contaminants Greater Than Screening Levels, SS35 

Detection Limit ADalyzcd/ ConcentraliOD IWJ&e Location of 
Chemical (pglkg} Defected (pg/kg} Maximum 

4,4'-DDD I 23/18 0.4-58,500 3SSS03 

4,4'-DDE N/A 23121 0.09- 19,000 3SDIROS 

4,4'-DDT 20 23122 4-3%,000 3SSS03 

Aldrin I 4/1 6.2-6.2 3SM01 

A1pha-BHC 10 8/1 17 • 17 3SDIROS 

Chlonbne 2 23/8 3-410 3SDIR06 

Heptachlor Epoxide N/A 8/1 13 - 13 3SDIROS 

FINAL 7.7 September 1995 



Eielson AFB OUs 3, 4, and 5 Record of Dec1sion 

7.5.2 Groundwater Contamination 

Groundwater contaminants greater than EPA risk-based screening levels or background concentra
tions for SS35 are sununarized in Table 7.6. Groundwater samples were collected and analyzed for the 
constituents listed in Table 5.9. A sununary of the sample concentrations for SS35 is presented in 
Appendix A. In 1992, the measured concentrations of PCBs and DDT and its derivative products 
4,4'-DDD and 4.4'-DDE were at or below their reported limits of detection. 

Table 7 .6. Groundwater Contaminants Greater Than Screening Levels, SS35 

Detection Limit Analyzed/ Concentration Location of 
Chemical ("g/L) Detected Range ("g/L) Maximum 

1 ,2-Dichloroethane 0.5 12/1 3.2-3.2 35GP03 

4,4'-DDT 0.1 13/2 0.14-0.16 35GP02 

Benzene 2 12/l 3.5-3.5 35GP03 

Beta-BHC 0.05 13/1 0.05-0.05 35GP01 

- Groundwater samples from SS35 in 1992 were also analyzed for several other pesticide and organic 
contaminants. The concentrations of these compounds in all groundwater samples that were analyzed 
in August-September 1992 from SS35 were detennined to be at or below the limits of detection. 
Groundwater probes installed in the area showed some BTEX, chlorinated solvent, and lead contami
nation. 1,1 dichloroethylene ( 1,1 DCE) was found in 17 of 33 groundwater probes, including 6 probes 
with concentrations exceeding the drinking water standard. 1.1 DCE was not detected in the deeper 
monitoring wells. Lead was detected at concentrations ranging up to 68 p.g/L, but this is likely due to 
high turbidity of the samples. None of the water samples collected in 1992 from the eight monitoring 
wells contained lead in excess of the 15 ILBIL screening level. 

7.6 Source Area SS36 

SS36. a drum storage site, is located in the central ponion of the base, east of Industrial Drive and 
south of the base power plant (see Figure 2.1). 

SS36 was used as a mixing area for asphalt cement and the road oiling operations from the 
late 1960s to the mid-1970s. In 1982, approximately 100 drums containing materials, such as 'IWSte 
oils, hydraulic ftuid, diesel, JP-4, Stoddard solvent, and methyl ethyl k<tonc, were stored in this area. 
At that time, none of the drums were observed to be leaking; however, evidence of petroleum
contaminated soil and a pool of petroleum-contaminated water appeared near the mixing tank used for 
asphalt cement -and waste oils. A number of laboratory analyses were performed on groundwater and 
soil samples from SS36 and the coru;tituents are listed in Table 5.10. None of the available references 
indicate that drums may have been buried at SS36. 

A paint spill in the northeast corner of the area was reponed in 1989 (SAIC 1989a). The soil 
contaminated from the paint spill was removed in 1992. The paint spill was the source of the high lead 
and chromium values in this area. The drum storage location and paint spill area are identified on 
Figure 7.10. 
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7.6. 1 Soil Contamination 

No soil contaminants above EPA risk-based screening levels or background concentrations were 
identified for SS36. A surrunary of the sample concentrations for SS36 is presented in Appendix A. 
One surface soil sample showed a lead concentration of 7800 mg/kg which is significantly above the 
EPA action level for lead in soil. However, this sample was collected directly from the paint spill area 
prior to removal of the soil. 

7 .6.2 Groundwater Contamination 

No groundwater contaminants above EPA risk-based screening levels or background concentrations 
were identified at SS36. Groundwater samples were analyzed for the constiwents listed in Table 5.10. 
A surrunary of the sample concentrations for SS36 is presented in Appendix A. 

BTEX and TCE were detected in a soil gas survey and in 14 groundwater probes installed at SS36. 
However, no volatile compounds were detected in the 1992 groundwater samples collected from three 
monitoring wells. One groundwater probe showed a lead concentration (44 ILg/L), above the EPA 
action level for lead in drinking water. However. the groundwater probe samples were used as site 
screening measurements, and are less accurate than the analysis of groundwater samples from the 
monitoring wells. 

7.7 Source Area SS37 

SS37, the Drum Storage/Asphalt Mixing Area, is located approximately 90 m (98.4 yd) east of 
Building 4333, just east of Flightline Avenue, between Quarry Road and Chena Street (as shown in 
Figure 2.1). The site was used as a mixing area for road oiling operations and a mixing area for 
asphalt cemem from the mid-1970s to 1986. Some drums of miscellaneous liquid wastes were stored at 
the source area. Their contents included waste oils. diesel fuels, jet fuels (IP-4), and Stoddard solvent 
(PD-680). The drums have since been characterized. manifested, and disposed through the base 
hazardous waste handling facility. None of the drums were observed to be leaking during the IRP 
Phase I investigation; however, the ground surface appeared to be stained with petroleum, oil, and 
lubricam (POL) (HMTC 1986). None of the available references indicate that drums may have been 
buried at SS37. An area south of the storage area was used for fire-training exercises from 1976 to 
1981. A number of laboratory analyses were perfonned on groundwater and soil samples from SS37. 

Source area investigations in SS37 were conducted in 1984 (Dames & Moore 1985), in 1986, 
1987. 1988 (SAIC 1989b). and in 1992 and 1994 (U.S. Air Force, 1995a.b.c). U.S. Air Force (1992. 
Tables 10.2 through 10.5) sununarizes analytical results from all sampling events. 

7. 7. 1 Soil Contamination 

No soil contaminants above EPA risk-based screening levels or background concentrations have 
been identified for SS37. Surface and subsurface soil samples were collected and analyzed for the 
constiwents listed in Table 5 .11. A summary of the sample concemrations for SS37 is presented in 
Appendix A. 
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7. 7.2 Groundwater Contamination 

Benzene at a concentration above drinking water standards was detected in monitoring Well 37-2 in 
1986 (26 t-'g/L) and in Well37-3 in 1987 (15 t-'g/L) (SAIC 1989a). All four wells at source area SS37 
were sampled in 1992 and benzene was detected in all of the wells, with two of the wells showing 
concentrations above the MCL (10 and l3 ,ug/L). Traces of free-phase product were found in one well 
in February 1992. but were not confirmed in the summer of 1992. 

By 1994, concemrations of all groundwater contaminants had decreased to below EPA risk-based 
screening levels or background concentrations at SS37. Groundwater samples were collected and 
analyzed for the constiments found in Table 5.11. A summary of the sample concentrations for SS37 
can be found in Appendix A. 

7.8 Source Areas 5539 and 5563 

Asphalt Lake (SS39) and the adjacent Asphalt Lake Spill Site (SS63) are located approximately 
2 lcm ( 1.2 mi) south of the Eielson AFB main gate. The two areas are separated by a gravel access 
road. Five groundwater monitoring wells (39M01 through 39M05) exist at SS39, and one groundwater 
monitoring well (53M02) lies approximately 100m (109.4 yd) southeast (cross-gradient) of SS63. 

Asphalt Lake was used as a disposal area for barrels and drums of asphalt cement after runway 
construction in the 1950s. As these containers deteriorated and leaked, a layer of asphalt cement up to 
45 em (17. 7 in.) deep in places covered an area of approximately 4000 m2 (1 acre). Besides the 
physical hazard imposed by the asphalt cement, the primary contaminants of concern were PAHs, 
which were a component of the asphalt cement. During May and June 1992, the asphalt cement, 
barrels. approximately 2500 drums. 91.750 m3 (120.000 cu yd) of petroleum contaminated soil. and 
other debris were removed. A layer of fill din approximately 2m (6.6 ft) deep was placed over the 
excavated area in June 1992. No record is shown for disposal activities at SS63. 

7.8.1 Soil Contamination 

The onJy soil contaminant to exceed EPA risk-based screening levels or background concentrations 
at SS39 was DDT. as reponed in Table 7. 7. A summary of the sample concentrations for SS39 can be 
found 4t Appendix A. Soil samples were collected from pits. soil borings. and ground surface soil and 
analyzed for the constituents found in Table 5.12. Sample locations and diesel kerosene sampling 
results are presented on Figures 7.11 through 7.14. 

Table 7. 7. Surface and Subsurface Soil Contaminants Greater Than Screening Levels, SS39 

Detection Limit Analyzed/ Concenuation Location of 
Chemical (pglkg) Detected Range <•g/Jcg) Maximum 

DDT I 26/15 1-437 39SB02 
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7 .8.2 Groundwater Contamination 

No groundwater contaminants above EPA risk-based screening levels or background concentrations 
have been identified for 5539/63 Groundwater samples were collected and analyzed for the 
constituents listed in Table 5.12. A summary of the sample concentrations for SS39/63 can be found in 
Appendix A. 

7.9 Source Area ST58 

ST58, site of the old Quanermaster service station. is located on the northwest corner at the inter· 
section of Division Street and Wabash Avenue (Figure 2.1). The service station covered approximately 
400 m' (478 yd2). 

The Quanermasrer service station was operated from 1970 to 1988. The service station was a 
source of petroleum products for private vehicles operated by Eielson AFB personnel and their 
dependents until 1975, and for Eielson AFB vehicles only after 1975. The service station used four 
95-m3 (25 ,000-gal) above-ground storage tanks, containing leaded and unleaded motor gasoline 
(MOGAS) and diesel. Two barrels of motor oil were stored at the service station for customer use. 

Eielson AFB staff removed the above-ground storage tanks and above-ground piping in August 
1988. Underground piping was left in place. During removal, workers noted evidence of product 
releases. No analytical work was performed. The surface was covered with a meter (a yard) of fill 
after the above-ground storage tanks and piping were removed (Liikala and Evans 1995}. No spills 
have been reponed at ST58. However, the pipeline that supplied fuel to ST58 was suspected of leaking 
at the intersection of Industrial Drive and Division Street, east of ST58. In 1993, apprOximately 
532 cum (700 cu yd) of fuel-contaminated soil \\135 removed from the area most highly contaminated 
for a composting demonstration and replaced with clean fi.IJ material. 

Motor gasoline (MOGAS) and diesel stored and used at the Quartermaster service station appears 
to have been spilled or leaked from the piping and diesel tanks. Some of the volatile components of 
petroleum products released at the surface may have evaporated. The less volatile components 
probably seeped into the soil. The less volatile contaminants may have adsorbed to the soils or been 
dissolved in surface infiltration and carried to the groundwater. Fuel from large spills, if any occurred, 
may have moved through the vadose zone and formed a floating layer on the water table. Because the 
primary potential source of contamination (fuel storage ranks) has been removed, the potential source is 
now any residual contamination in the soil that could be released to the groundwater. Additional 
volatilization could occur, if the area is excavated. 

Potential contaminants of concern are fuel-related organic compounds (BTEX) and lead. A variety 
of laboratory analyses for geotechnical and chemical parameters have been performed using different 
methods. Investigations of the site were carried out In 1991 (Shannon & W~son 1991). In 1992 
(Shannon & Wilson 1992). In 1993 (U.S. Air Force 1994b), and In 1994 (U.S. Air Force. 1995a.b,c). 
Chemical analyses are summarized in Table 5.13. 
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7 .9. 1 Soil Contamination 

Two soil-gas survey methods were used during June 1993 to identify heavily contaminated soil for 
use in an ex sim remediation demonstration. Soil samples were collected from 17 test pits, using a 
backhoe. and analyzed for VOCs. TPH-G. TPH·D. and lead. 

The most contaminated soils were found in the central part of ST58 at the 1- to 1.7- and 2.7- m 
3·m (4- to 5.5· and 9- to lO~ft) sampling imervals. Soils were contaminated with benzene and TPH 
{gasoline) in significant concentrations, as shown in Table 7.8. This soil was subsequently excavated 
for a composting demonstration. Significantly lower BTEX concentrations were found in the 0.1-m 
{0.5-ft) samples (for example, benzene, 52 1-L&Ikg to detection limit). No chlorinated hydrocarbons 
were detected in any of the samples (Liikala and Evans 1995). 

Table 7.8. Surface and Subsurface Soil Contaminants Greater Than Screening levels, ST58 

Detection Limit Analyzed/ Concentration Range Location of 
Chemical (1-'g/kg) Detected (pg/kg) Muimum 

Benzene !0 51126 12. >90.100 SE/5 ft 

TPH-G 30,000 60/9 26,000- 19.900,000 7E/5 ft 

Source: Li1kala and t:.vans. 1995; p. 3.21. 

7.9.2 Groundwater Contamination 

Groundwater contaminants greater than EPA risk-based screening levels or background concentra
tions for ST58 are summarized in Table 7.9. Groundwater samples were collected and analyzed for the 
constituents listed in Table 5.13. A summary of the sample concentrations for ST58 can be found in 
Appen~ix A and in Liikala and Evans (1995). 

Investigations conducted during the fall of 1991 and winter of 1992 indicated that benzene 
concentrations in the groundwater downgradient of source area ST58 were greater than the drinking 
watet:; standard. Toluene. ethylbenzene. and xylene were also detected. 

In April1993. groundwater samples were collected from the same wells. Benzene concerurations 
abovi the drinking water standards were again found in several locations. Toluene and total xylenes 
were also detected. Gasoline-range petrolewn hydrocart)ons at a concentration of 200 ,ug/L were 
detected in one well. Diesel-range petroleum hydrocarbons. ranging in concentrations from 0.1 to 
99 ,ug/L, were detected in 9 of 12 wells. Samples were analyzed for lead and it was found in 
concentrations above the EPA action level (15 ,ug/L) in aU of the source area wells. 

A follow-on investigation was conducted in the fall of 1994. Lead and benzene concentrations in 
the groundwater remain above the drinking water standard. The extent of benzene and lead 
contamination is shown in Figures 7.15 and 7.16. 

AU contaminants detected at ST58 were in aqueous form. No ftoating product was encountered, 
but it is likely that past fuel releases resulted in transient product plumes that have since dissipated after 
the service station was closed and the buried supply pipeline removed from service. 
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Table 7.9. Groundwater Contaminants Greater Than Screening Levels, ST58 

De1ection Limit Analyzed/ Concemration Range Location of 
Chemical (1-Lg/L) Detected (,giL) Maximum 

Benzene 5 13/6 3.7 -180 58MW08 

Gasoline 2000 14/l 261,000-261,000 58MW09 

Le•d 5 14113 35- 180 58MWI2 

7. 1 0 Source Area SS64 

SS64, the Transportation Maintenance Drum Storage Area, is located in the center of the developed 
portion of the base, just north of the Water Treatment Plant pond on Garrison Slough, on the west side 
of the Vehicle Maintenance Shop (Building 3213) (Figure 2. 1). SS64 and an area south of Building 
3213 (officially part of SS61) were used for an unspecified number of years as a storage and staging 
area for drums containing hazardous materials and waste. Drums collected from routine base 
operations and cleanup were stored at this area until they were shipped for disposaL 

In 1986, the EPA found 550 208-L (55-gal) drums labeled methanol, paint v;aste, lacquer, 
thinners, oils, acids, and asphalt at SS64. These drums were in poor condition and leaking. In 1987, 
the EPA reported that additional drums had been brought to SS64 since the 1986 survey. Approxi
mately 160 drums were labeled as paint materials, and 300 drums were labeled as solvents including 
methyl ethyl ketone and cyclohexylamine. Six 322-L (85-gal) overpack drums were labeled as PD-680 
solvent and paint thinner. Other inspection reports indicated that drums that were in other source areas 
during previous compliance inspections had been transferred to SS64. In 1989, the approximately 900 
drums from SS64 were disposed of by base Hazmat personnel. At that time, stained soils were 
excavated and removed from SS64. 

7. 10. 1 Soil Contamination 

The drums stored at SS64 leaked and were the source of soil contamination. The locations of the 
leaking drums are not known, but they are asswned to have been located randomly, each producing a 
discontinuous spot of contamination. The contents of drums leaked onto the soil and then either 
evaporated, leached into the subsurface via precipitation, or remained on the surface soils as stains. In 
1989, the last drums were removed, eliminating that source. At that time, surface spills were cleaned 
up. contaminated soil removed, and the area was graded and gravel added to prepare it as a parking 
lot. Because of the graveling and grading activities at SS64, surface .soil sampling was not performed. 
Because contaminated soils were removed in 1989, subsurface soil sampling was not performed. 

7.10.2 Groundwater Contamination 

Groundwater contaminants greater than EPA risk.·based screening levels or background concentra
tions for SS64 are summarized in Table 7 .10. Samples were collected and analyzed for the constituents 
listed in Table 5.14. A summary d the sample concentrations for SS64 is presented in Appendix A. 

The objective of the sampling was to check groundwater beneath the area where drums were stored 
for constituents that were contained in the drums. Groundwater was sampled to detennine if dnun 
contents reached the water table. 
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The only comaminams of concern that were detected were TCE, tetrachloroethene. and trans-
1.2-dichloroethene. These constituents were detected only in Well 64MW0l. in the downgradiem 
position. at concentrations less than MCLs. but greater than the risk-based screening levels. Because 
of the close proximity of SS61 where elevated concentrations of these constituents were detected, this 
measurement may indicate that groundwater in this area is impacted by SS6L 

Table 7.10. Groundwater Contammants Greater Than Screening Levels, 5564 

Detection Limit Analyzed/ Concemration Range Location of 
Chemical (~g/L) Detected (,giL) Maximum 

Tetrachloroethene (PCE) 0.5 412 0.82. 1.7 64MWOI 

Trichloroethene (TCE) 0.5 412 0.6. 2.7 64MWOI 
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8.0 Nature and Extent of Contamination at Operable Unit 5 

This section discusses the nature and extent of groundwater and soil contamination at source areas 
in Operable Unit 5 (OU 5). OU 5 includes LF02, LF03, LF04; and LF06, which are landfills. FT09, 
a former fire-training area, is located on LF03 and included in OU 5. 

8.1 Contaminants of Concern 

The contamination detected and characterized at the OU 5 source areas is primarily a result of 
land disposal practices. In addition, contamination caused by the burning of aviation fuels is present at 
FT09. Contaminants of concern in groundwater at LF03/FT09 include the volatile organic compounds 
(VOCs) benzene and vinyl chloride. Contaminants of concern in soil include total petroleum hydro
carbons (TPHs) and polycyclic aromatic hydrocarbons (PAHs) resulting from the incomplete combus
tion of fuel used in fire-training exercises. Contaminants of concern at LF02 and LF06 include 
metallic and nonmetallic elements. 

8.2 Source Area LF02 

LF02 is an abandoned. approximately 6-acre (2.4 hectares) landfiJI located about 0.8 km (250 ft) 
northwest of the intersection of Manchu Road and Gravel Haul Road on the banks of French Creek. a 
1ributary of Moose Creek (Figure 2.1). LF02 is about 122 m (133 .4 yd) west r:i Bear Lake, a 370-m' 
(3980-ft2) surface water body. A gravel road provides access from Gravel Haul Road. LF02 
boundaries were located through a surface electromagnetic survey (HLA 1989). The minimum 
distance from the site to French Creek is about 6 m (6.6 yd) (Frgure 8.1). 

LF02 was used as the primary base landfill from 1960 to 1967 and received domestic and base 
operations waste. Refuse was burned from 1960 until 1964, when this practice was discontinued. 
Burial of refuse continued until 1967, when the landfill was closed and capped. Capping material 
included soil and fiy ash from the base power plant. The cap was graded and has been maintained 
since closure; it appears to be in good condition in the center of the landfill. At the edges, debris is 
scattered on the surface, including miscellaneous household items, paper trash, metal and glass 
fragments, scrap lumber, and construction debris. The area has been used as a snow removal disposal 
area. and for at least 9 months of the year. a layer of scraped snow and ice overlies the cap. This snow 
layer is piled 6- to 9-m (20. to 30-ft) deep on the margins of the landfill and somewhat less near the 
center. During annual breakup, the snow melts and an unknown amount of water infiltrates the 
landfill. 

8.2. 1 Soil Contamination 

No soil contaminants were present in LF02 soils in excess of EPA risk-based screening levels or 
background concentrations. A sununary of sample concentrations is.presented in Appendix A. Soil 
samples were collected and analyzed for the constituents listed in Table 5.15. 
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8.2.2 Groundwater Contamination 

No groundwater contaminants were present in excess of EPA risk-based screening levels or 
background concentrations. Groundwater samples have been collected and analyzed for the 
constituents listed in Table 5.15. A summary of sample concemrations is presented in Appendix A. 

8.3 Source Area LF03/FT09 

LF03 is located east of the south end of the runway and north of the refueling loop (see Fig-
ure 2.1). FT09 is located within the west-central part of LF03. LF03 and FT09 are approximately 
39.5 hectares (98.8 acres). LF03 was used as the main base landfill from 1967 to 1987. The landfill 
received household garbage. scrap lumber and metal, construction debris, concrete slabs, empty cans 
and drums from flightline industrial shops, and possibly waste oils, spent solvents, and paint residues 
and thinners. The six trenches on the east side of the landfill received most of the waste after 1980. 
The landfill excavation reportedly extended below the water table. The landfill boundaries were 
established by geophysical surveys perfonned by HLA in 1988 and 1989. Potential sources of con
tamination include the leaching of landfill debris by groundwater, and subsurface soil and groundwater 
contamination by leaks from buried drums or cans. Because of the large number of potential 
contaminant sources on a landfill. samples were analyzed for a variety of constituents, as shO\VD on 
Table 5.16. 

Fire-training exercises at Fr09 occurred from 1955 to 1989 and involved burning waste oils, 
contaminated fuels, and spent solvents. Procedures used during the most recent exercises involved 
saturating the ground with approximately 20,000 L of water, applying fuel, burning the fuel for 
30 seconds. and extinguishing it with foam. A mixture of 2000 to 4000 L of clean JP-4 and up to 
800 L of contaminated JP-4 was used in these exercises. Fire-training exercises were conducted at 
least twice per month. Expected contaminants from FT09 include fuel-related compounds (BTEX) and 
chlorinated solvents. The mock jet was removed in 1994. A new lined fire training facility is 
curremly under construction. 

8.3. 1 Soil Contamination 

Soil. contaminants greater than EPA risk-based screening levels or background concentrations for 
LF03/FT09 are swrunarized in Table 8.1. A S1UiliiiMy of sample concentrations fur LF03/FT09 is 
presented in Appendix A. Soil samples were collected and ana.lyzed for the constituents listed in 
Table 5.16. 

Sample results delineated several areas of soil with TPH concentrations greater than 100 mg/kg. 
An area of surlilce contamination approximately 30 by 60 m (98.4 by 196.9 ft) was delineated near a 
mock-up jet fighter used for fire-training exercises. An area of subsurface contamination was identified 
west of the mock-up jet, at a depth of approximately 1 to 2m (3.3 to 6.6 ft) bls, which is just above 
the water table. The subsurface TPH contamination may be the result of fire-training activities (such as 
spilled fuel) or leakage from landfiJI debris. 

As a result of the TPH survey, samples were collected adjacent to the former site of the mock-up 
jet. PAHs were detected in all of these samples at concentrations ranging from 75 to 410 mglkg. The 
greatest number of PAHs was detected in surface soil sample 03SYS05, at the west end of the mock·up 
jet. In addition. kerosene was detected in all but one sample. Naphthalene and 2-methylnaphthalene. 
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Table 8.1. Soil Contaminants Greater Than Screening Levels, LF03/FT09 

Detection Limit Analyzed/ Concentration Range Location of 
Chemical (~g/kg) Detected (pg/kg) Maximum 

1.2 Dichloroethylene 100 1011 300 - 300 03M02 

Benzo(a)anthracene 660 912 84- 181 03SYS05 

Benzo(a)pyrene 660 9/3 79.1-200 03SYS05 

Benzo(b)fluorantbene 660 9/3 83 • 250 03SYS05 

Benzo(gbi)pery lene 660 911 200-200 03SYS05 

Indeno( 1,2.3-cd)pyrene 660 911 200.200 03SYS05 

Kerosene N/A 10110 48 . 1.590,000 03SS09 

which are commonly found in JP-4 fuel, were detected in two samples. The presence of these 
compounds may be attributed to incomplete combustion of fuel used in fire-training exercises. 

8.3.2 Groundwater Contamination 

Groundwater contaminants greater than EPA risk-based screening levels or background concentra
tions for LF03/FT09 are sununarized in Table 8.2. A summary of the groundwater sample concentra
tions is presented in Appendix A. 

Table 8.2. Groundwater Contaminants Greater Than Screening Levels, LF03/FT09 

Detection Limit An>lyzedl Concentration Range Location of 
_ Chemical (pg/L) Detected (pg/L) Maximum 

1,4-Dichlorobenzene 10 7912 64.82 03M08 

Benzene 1 22/4 1.7-20 03M08 

Tetrachloroethane (PCE) 0.5 2211 53.53 03M08 

Trichloroethane (TCE) 0.5 22/6 0.64. 150 03M08 

Vinyl chloride 0.5 2215 0.54 • 17 03M08 

Sampling results. prior to 1994, indicated the presence of VOCs in groundwater at LF03/FT09 (see 
Figure 8.2). Leakage from a subsurface lP-4 fuel pipeline approximately 76 m (83 yd) upgradieru of 
Well 03M13 had been cited as a possible source of benzene contamination; however, no toluene, 
ethylbenzene, or xylene were detected in samples with the highest benzene concentrations. No floating 
product was encountered. The presence of benzene without the other fuel-related VOCs is charac
teristic of the leading edge of a plume from an upgradient source because benzene is more mobile than 
the other constituents. Another possibility is the benzene plume may have originated from a source in 
the fire-training area. Solvents were also deteCted in groundwater at LF03, prior to 1994. 

Groundwater sampling results in 1989 delineated plumes of trichloroethane (TCE) near Well 
03M08 and vinyl cbloride near Well 03MOI. TCE was no1 d- in samples collecled downgradiem 
of Well 03M08 and, lherefore, is probably caused by a localized leak from landfill debris. The plume 
appeared to have originated near Well 03M01 and extended to the north. toward Garrison Slough. 
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These solvents were most likely denved from leaking comainers of spent solvem in the landfill Low 
concentrations of solvents were also detected in the 1992 groundwater samples. 

By the time of the sampling event in August !994. benzene and chlorinated solvents were below 
MCLs (and in many cases below detection limits) in all wells in LF03/FT09 and SS37, except for 
Well 03M08 (see Figures 8.2 through 8.5). This well contained relatively high concentrations of a 
number of contaminants (see Table 8.2), including 4-methyl phenol (p-cresol). dichlorodifl.uoromethane 
(Freon-11), and trichlorofluoromethane (Freon-12). Analyses were not reported for Well 03M08 in a 
previous investigation by HLA (1989) because of analytical difficulties. Well 03M08 was nor sampled 
in 1992. This well is located in the eastern portion of LF03 in the area of the waste trenches, which 
were used after 1980. 

Contaminated groundwater from LF03/FT09 has not migrated beyond the landfill boundaries. 

8.4 Source Area LF04 

LF04 is located approximately 5 km (3 mi) east-northeast of the south end of the runway (see 
Figure 2.1) and covers an area of greater than I 00,000 m~ (24. 7 acres) (HLA 1989). LF04 reportedly 
received general refuse, small quantities of waste oil and spent solvents, and possibly small amounts of 
munitions and spent cartridges. A number of labora[Qry analyses were performed on groundwater and 
soil samples from LF04. The Army originally used the sire to store ammunition in bunkers. Access to 
LF04 is currently restricted because of its designation as an emergency ordnance demolition area, 
where small munitions are incinerated in a burning kettle. Geophysical surveys conducted by HLA in 
1988 and 1989 established the approximate boundaries of the landfilL 

No significant surface or subsurface contamination has been detected at LF04. Small areas of TPH 
have been detected at concentradons of less than 250 mg/kg. No TNT or RDX compounds, resulting 
from ordnance activities, have been detected. Under a separate federal program, the Air Force has 
submitted a closure plan for the ordnance area at LF04 under RCRA, Section 3008(a). 

8.5 Source Area LF06 

LF06, the old landfill, is located near the central power plant just south of the power plant cooling 
pond on the eastern side of the main developed portion of Eielson AFB {Figure 2.1). The landfill is 
approximately 348m (1000 ft) north of Hardfill Lake (Figure 8.6). From 1959 to 1963, LF06 was 
used as a secondary landfill to the original base landfill (LF01, used in the 1950s) and the old base 
landfill (LF02, used from 1960 to 1967). The landfill has been covered with a loose sand cover that is 
maintained by periodic grading. 

LF06 reportedly received large construction and metal debris and smaller quantities of general 
refuse (such as wood. empty drums, and paint coinalners) from the ftightline industrial shops (CH2M 
Hill 1982). Because most of the base refuse would have been disposed at other sites, only small 
quantities of waste paint, thinners, and spent solvents were assumed to have been present as drum 
residuals at LF06. Also, other liquid wastes, such as spent solvents, would likely have been disposed 
only in 1959, because beginning in 1960, refuse disposed of in LF02 was first burned and then buried. 
Therefore, only small quantities of these wastes are assumed to have been disposed in LF06. 
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8.5.1 Soil Contamination 

No contaminants were present in LF06 soils in excess of EPA risk-based screening levels or 
background concentrations. A list of analyses for samples collected at LF06 is presented in 
Table 5.18 

8.5.2 Groundwater Contamination 

The results of a 1994 investigation confirmed the findings of previous investigations; the landfill 
does not appear to be adversely impacting groundwater in the vicinity. No VOC, SVOC, pesticide, 
PCB. or TPH constituents were detected in groundwater samples from the four wells sampled. 

No contaminants were present in LF06 groundwater in concentrations in excess of EPA risk-based 
screening levels or background concentrations. A list of analyses for groundwater samples collected at 
LF06 is presented in Table 5.18. A summary of sample concentrations is found in Appendix A. 
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9.0 Summary of Operable Unit Risks 

9.1 Human Health Risks 

The objective of the baseline risk assessment <BLRAl was to characterize the current and potential 
threats to human health and the env1ronmem The results helped establish remedial action objectives 
necessary to develop remedial alternatives in the feasibility studies (National Contingency Plan 40 CFR 
300). The BLRA evaluated risks at Eielson now and imo the future. Consistent with EPA guidance, 
the BLRA assumes that without cleanup measures. the identified source areas will remain in their 
present states of contamination. 

The Alaska Department of Environmental Conservation (ADEC). U.S. Air Force. and the U.S. 
Environmental Protection Agency {EPA l have agreed to follow the guidelines for federal fadlities 
under Comprehensive Environmental Response. Compensation. and Liability Act (CERCLA or Super
fund). 40 CFR Part 300. Section 120. The health risk assessments are based on the following EPA 
guidance: 

• Risk Assessment Guidam:e for Superfund. Volume l. Human Health Evaluation Manual, Part A 
(EPA 1989ai 

• Exposure Factors Handbook (EPA 1989b) 

• EPA Region 10 Supplemental Risk Assessment Guidance for Superfund (EPA I99la) 

• Standard Default Exposure Factors (EPA 199lb) 

• Guidance on Risk Characterization for Risk Managers and Risk Assessors (E~A 1992). 

9. 1.1 Source Evaluation Report Areas 

Contamination within the Source Evaluation Report (SER) sites. LFOl, WP32, and DP55, was 
analyzed by a conservative screening risk assessment that compared the maximum concentration of 
each contaminant detected at the source area to a conservative risk-based concentration using EPA 
standard default exposure factors for a residential scenario. The target risks used for the conservative 
screening were chosen based on the lower end of the lo-' to IQ-6 risk range specified in the NCP. This 
screening approach assumes that if no single sample exceeds a concentration represeming a human 
health risk concern, total exposure to the contaminant from the source area will not be of concern. 
Based on this assumption. no further action is required for areas where maximum concemrations 
detetted were :s;; 10·6 cancer risk for water. :s;; IO·' cancer risk for soil, and sO. I hazard quotient. No 
contamination at source areas LFOI. WP32. or DP55 exceeded the screening levels; thus, further risk 
assessment was pot necessary for these SER areas. 
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9. 1.2 Operable Unit 3, 4, and 5 Source Areas 

As presented in the three preqous se;:uons of this ROD. the OUs were grouped according to their 
use and the chemical comammams detected· 

• OU 3 -~ cleanmg and mamrenance of equipmem (DP44. WP45. ST56. SS61). refueling (SS57) 

• OU 4 --pesticide swrage and mixing <SS35). mixing and s!orage of asphalt (SS35, SS36, SS37, 
SS391SS63. SS64l. fuel tank fanns iDP25. ST2h auto refueling (ST58). was1e effluent ponds 
(WP33) 

• OU 5 --former landfill areas. mcluding a fire-1raining area (LF02, LF03/FT09. LF04, LF06). 

9.2 Site Data, Screening, and Identification of Contaminants of 
Potential Concern 

The envirorunema! data used in the BLRA was collected in the CERCLA Remedial Investigation 
and Feasibility Smdies (RI/FSSI (SAIC 1988. !989b: HLA 1989. 1990. 1991: U.S. Air Force 
I993a,b,c). Fuel- and solvent-related organic chemical contamination of the groundwater and soil was 
found at specific source areas that resulted from the dispensing or use of 

• petroleum. oil. or lubricants 
• industrial (cleaning) solvents (electronic and ocher equipment repair) 
• paim products 
• asphalt cement materials 
• acids and bases (With storage batteries) 
• other miscellaneous contaminams. 

U.S. Air Force sampling results collected in 1991 and 1992 established background concentrations 
for inorganic chemicals in soil and water media. The elevated concentrations of inorganic chemicals in 
soil and water, including arsenic and manganese. are considered intrinsic in the Fairbanks region and 
are not considered to relate to base activities. Nevertheless, risks were determined for all measured 
chemicals that are not considered to be conunon laboratory contaminants (such as, acetone, chloro
form. methylene chloride. and phthalates). 

The BLRA used data collected in 1992 to 1994 for groundwater, and data from 1986 to 1994 for 
soils and other media. Groundwater data collected before 1992 is not considered to be representative 
of current conditions. Concentrations of contaminants in the soils are not believed to have changed 
significantly between 1986 and 1994. 

For some source areas and for several media, it was necessary to estimate chemical concentrations 
using fate/transport modeling. either because samples were not collected or because concentrations at 
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poims of human contact (exposure) were nor available. For example. specific chemicals in garden 
vegetables were not measured. but have been estimated from appropriate soil concentration data. 

Table 9.1 lists all comaminams of potential concern that were analyzed with the mean. maximum. 
and reasonable maximum exposure (R.ME) concentrations that were used in the assessment. Data 
provided in Table 9.1 include the values taken as half the detection limits. The RME value is either the 
upper 95th confidence Interval (CI) of the mean or the maximum value, if the CI exceeded the maxi· 
mum concentration value. If measured concentration data were not available, the RME values were 
estimated using modeling, as described in the BLRA. The RME value was used in the BLRA to esti· 
mate human intake of contaminants for risk assessment. The exposure point concentration (the upper 
95th confidence interval on the mean or the maximum value. as appropriate) is the maximum concen· 
tration value that is expected for human contact. 

All positively identified chemicals were screened to determine whether their concentrations and 
toxicity potentials exceeded EPA-established risk levels (EPA 199lb). Any chemicals with maximum 
concemrations that triggered cancer risk levels greater than one in 10-6 for water or one in I o-7 for 
soils. or noncancer hazard quotients (HQs) greater than 0.1 are presented in Tables 9.2a and 9.2b. 
Screening levels were set below toxicity thresholds to ensure the combined actions of chemicals are 
neither excluded in the calculations nor underestimated in the determination of net adverse health 
potentials in humans. 

The chemicals of potential concern that result from the screening by source area and media are 
presented in Table 9.2a for carcinogens and Table 9.2b for noncarcinogens. The classes of chemicals 
detected in OUs 3, 4, and 5 were fuel-related [benzene, toluene, ethylbenzene, and xylene (BTEX), 
kerosene, and lead]; residuals from asphalt paving [kerosene, polycyclic aromatic hydrocarbons 
(PAHs)]; pesticides: chlorinated cleaning solvems; and paint-related compounds. 

The screening process described previously allowed for identification of contaminants of concern 
above the EPA-established risk levels. This screening process was not used, however, to limit the 
number of contaminants carried through the quantified risk assessment; all of the contaminants listed in 
Table 9.1 as contaminants of potential concern were retained for funher risk evaluation. All data was 
available in electronic form; therefore, it was a more straightforward process to run all data through 
the computerized spread sheets than to revise the database and remove contaminants that do not 
comribme significantly to the total risk. 

9 .3 Exposure Assessment 

9.3.1 Conceptual Site Model 

An exposure assessment evaluates the potential for human contact with chemicals of concern 
present at, or migrating from, a source area. At Eielson, human exposures occur as a result of contact 
with organic chemicals (including pesticides, asphalt, and fuel mixtures) and inorganic chemicals. 

The goal of the assessment is to appropriately combine the exposure point concentrations with land 
use/population scenarios to calculate chemical intake or dose due to human contact with contaminants. 
The calculated doses were then combined with toxicity data to characterize health risks. 

FINAL 9.3 September 1995 



Eielson AFB OUs 3, 4, and 5 Record of Dectston 

Chemicals may migrate along pathv.a.ys from sources to points of human contact (such as expo
sure). Included as part of the pathway assessment are the contaminant sources, the envirorunemal 
media (such as soils. groundwater. and air). the routes of contact (such as oral ingestion, dennal con
tact, and inhalation). and the contact itself. If contact is not made. exposure does nor occur and the 
pathway is nm complete. The completed pathways of concern at specific source areas within the OUs 
were evaluated quantitatively to provide numerical estimates of potential exposures, which were then 
used to estimate human health risks. 

The exposure cases or scenarios evaluated for a given source area depend on the populations 
potentially exposed and on the current and potential land use at Eielson. In this assessment, a 
residential scenario is evaluated to consider potentially exposed ftuure users who could spend 30 years 
on-site. This scenario, which includes children. who may be the most sensitive subpopulation to be 
exposed, is generally the most conservative case. The residential exposure scenario is evaluated for 
OUs 3,A. and 5 to determine potential risks in the unexpected event of base closure. The current land 
use as a military base is not expected to change in the foreseeable future. Other populations of concern 
are current military and civilian workers; and ccnunercial workers who could be exposed in the future, 
if the bise is converted to civilian use. 

The conceptual model of pathways and exposures evaluated for current use, future use, and 
recreational scenarios is outlined in Figure 9. l. 

9.3.2 Exposure Factors 

To ensure consistency in the risk assessment process, the EPA's Superfund program has developed 
smndard default exposure factors for selected exposure pathways. Standard default factors are con
sidered the most appropriate exposure parameter values for risk calculations, and EPA stipulates they 
should be used in BLRAs. unless alternate or site-specific values are clearly justified by supporting dam 
(EPA 199la, 1991b). The rationale for each standard default value is discussed in Human Health 
Evaluation Manual. Supplemental Guidance: Standard Default Exposure Factors (EPA 199la), and the 
values are listed in Region X guidance (EPA 1991b). However, the Eielson location near the Arctic 
Circle required the use of site-specific factors to compemate for extended periods with snow cover and 
frozen ground. In addition, to accommodate a possible subsistence lifestyle, the assessment considered 
the ingestion of fish caught adjacent to two source areas (SS3S and SS37), vegetables potentially grown 
at the source areas evaluated for future residential use, and other site-specific parameters. Table 9.3 
lists both the EPA default and the Eielson site-spedfic exposure factors used in the assessment. When 
the exp_g,sure factors are applied to standard risk equations, intake factors are calculated; the table 
includeS'' these results. When the intake factor is multiplied by exposure point concentratioru;, a dose is 
calculated. Specific doses are used with toxicity factors (for each chemical) to estimate human health 
risk. 

Chronic exposure periods (9-, 12-, 25-, or 30-year durations) lhat typify high-end recreational and 
average residential and worker exposures provide information for assessing human cancer risks and 
other chronic adverse effects. Cancer risks are coru;idered for 70-year lifetimes. A 3-year exposure 
period is used for the current at-risk child in a recreational setting, and a 6-year exposure period is 
used for a child in a residential setting. These periods are comistent with the typical on-base stay of 
military personnel and dependents. At the levels of contamination existing in the source areas, acute 
poisoning and other short-term effects are considered unlikely. 

The potential current- and future-use exposures assume above-average intake of contaminants that 
are used to calculate chemical (contaminant) intake by humans. Whether the contaminants are 
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measured from field sampling data or estimated using fateftranspon modeling, the upper 95th con
fidence limit on mean (Gilbert 1987) R.\1E concemrations represents conservative exposures expected 
for a site under current or future conditions. Non-detect values were assigned a concentration of one
half the detection limit (EPA I99lb) and future-use exposures were based on the surface soil or the 
subsurface soil RME. whichever is larger. 

9.4 Evaluation of Lead Contamination 

Lead contamination was identified at source areas DP25, ST27, and ST58. Source area DP25 is 
the E-6 Fuel Storage Tank area. ST27 is a fuel-storage rank farm, and ST58 is the site of the old 
Quartermaster Service Station. which has been removed. 

Exposure to inorganic lead is treated separately from: other contaminants for purposes of deter
mining protective levels. In July 1994, EPA issued OSWER Directive# 9355.4-12, Revised Interim 
Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities to establish an approach 
to determine protective levels for lead in soil. This directive identifies the Integrated Exposure Uptake 
Biokinetics (IEUBK) model as the most appropriate and applicable method for assessing and managing 
risks from lead in soils (Bennett 1990: EPA 199lc, 1994a). 

The EPA guidance set residential and industrial screening levels for lead at 400 mg/kg and 
1000 mg/kg, respectively. The screening level serves as an indicator that additional study may be 
appropriate. With the exception of one soil sample in 1986 of 870 mg/kg at DP25, the E-6 Fuel 
Storage Area, soil lead levels found at all sites reviewed at Eielson AFB are below the 400 mg/kg 
screening level. The E-6 Fuel Storage Area is an industrial area and lead levels do not exceed the 
industrial screening level. No funher study is necessary, given that special circumstances are absent. 

Presently, no MCL exists for lead. In lieu of an MCL, EPA has established a lead action level of 
15 p.g/L for water. Groundwater lead levels found at the sites reviewed at Eielson AFB were com
pared to this action leveL Based on this screening, lead was identified as a contaminant of concern in 
groundwater for source areas DP25, ST27, and ST58. 

9. 5 Toxicity Assessment 

Where available, the EPA-authorized chemical-specific toxicity factors are the reference values 
used to express cancer risk levels and noncancer effects. The available factors, listed in Integrated 
Risk Information System (IRIS) and Health Effects Assessment Summary Tables (HEAST). have been 
corrected for exposure times, animal-ro-man extrapolations, and others. Potential cancer risks are 
quantified through the use of dose-response slope factors. The cancer potency or risk is characterized 
as an upper-bound estimate, meaning the true risk to hwnans is not likely to exceed the estimate and 
may even be lower (EPA 1989a). The reference dose (RfD) is used to evaluate toxic effects from 
noncarcinogens and estimates the maximum daily exposure to human populations that is not likely to 
result in an appreciable risk of adverse effects. The critical toxicity values used for the major 
20 contaminants of concern are shown in Table 9.4a. Table 9.4b shows the additional toxicity factors 
that were needed in the risk assessment for screening of chemicals and risk quantification. 
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9.6 Risk Characterization 

The carcinogenic risk from exposure to a chemical is described in terms of the probability thar an 
exposed individual will develop cancer over a lifetime_ This value is a function of the estimated 
chronic daily Intake (dose) and rhe slope factor for the chemicaL The slope factor converts the 
estimated dose, averaged over a 70·year lifetime of exposure. to a risk for an individual (EPA 1989a): 

Cancer risk =- Dose x SF 

where 
risk = n excess probability (such as 2 x J0·3) of an individual developing cancer as a 

consequence of chronic exposure 

Dose = chronic daily intake averaged over 70 years. in mg/kg · day 

.SF = slope factor. in mg/kg · day 

(9.1) 

The estimated can:inogenic risks from each contaminant and path\Vay are added to determine total 
additional risk resulting from site-specific contamination. This additional risk is above the rate of 
cancer in the United States from all causes which is estimated to be as high as 1 in 4. The National 
Contingency Plan (40 CFR 300) defines accepmble risk from Superfund site as additional cancers due 
to site-specific contamination in the range of 1 chance in 10,000 (1 x 10"") to 1 chance in 1,000,000 
(1 X 10-6). 

The risk of noncarcinogenic effects from contaminant exposure is expressed in tenns of the hazard 
quotient (HQ). The HQ is the ratio of the estimated average daily dose (ADD) (for an appropriate 
period of exposure) to the RID. The HQ for chronic effects is expressed by the follOINing equation: 

HQ ~ADD/RID (9.2) 

where 
ADD = average daily dose (in mg/kg · day) 

RID = reference dose for chronic exposure (in mglkg ·day). 

An HQ that is greater than 1.0 indicates a potential for adverse health effects. Although the 
incidence or severity of those effects is likely to increase as the HQ increases, the dose·response rates 
can differ among contaminants and health effects. Thus, an HQ value of 1.0 does not define a sharp 
distinction between no effects and adverse effects, but rather a transition to the potential for adverse 
effects. 

Exposures to a single conwninant from different pathways, or exposures to multiple contaminants, 
can act cumulatively to produce adverse health effects, even if all individual exposures are below RID 
values. Therefore. a hazard index is calculated by sununing HQs across contaminants and pathways. 
A hazard index that exceeds 1.0 indicates a potential for adverse health effects, under the assumption 
that risks are additive across chemicals and pathways. 
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A sununary of cancer risks and noncancer effects is found in Table 9.5. For each source area. the 
summary table shows the probable cancer nsks that are expected to be greater than a rate of 1 in 
1.000,000 or noncarcinogenic effects with a HI greater than 0.1. In these tables. organic and inorganic 
chemical risks have been summed. according to EPA guidance (EPA 1989a). 

A breakdown of the routes of contaminant intake, the environmental media. the chemical, and the 
corresponding risk or effect level for all positively identified chemicals is shown in Tables 9.2a and 
9.2b. These tables idenufy the conlaminants of concern for each pathway along with its corresponding 
risks. The cumulative risks presented in Table 9.5 are somewhat higher than the cumulative risks 
presented in Tables 9.2a and 9.2b, which include only positively identified contaminants, because all 
contaminants analyzed are included in Table 9.5, regardless of whether they were detected. In Table 
9.5, nondetect values were assigned a concemration of one·half the detection limit (EPA 199lb) and 
future use exposures were based on the surface soil or the subsurface soil RME. whichever is larger. 

Cancer risks: In OU 3, the cancer risks at source area DP44 shown in Table 9.2a result from soil 
exposure to benzo(b)ftuoranthene. benzo(a)anthracene. and dibenzo(a,h)anthracene. while groundwater 
exposure resulrs from contact with trichloroethane. Benzene in the groundwater is the major contri· 
butor at SS57. At SS6l. pentachlorophenol, trichloroethane. and gasoline are the.risk comributors. 

In OU 4, exposure to the groundwater via ingestion and inhalation arise from contact with benzene. 
At source area SS35, dermal exposure to DDT drives risks. The inadvenent ingestion and inhalation 
of traces of gasoline in the groundwater at ST58 provides elevated cancer risk probability. 

At OU 5, l.l..ctichloroethylene, vinyl chloride, 1,4..ctichlorobenzene, and trichloroethane may 
result in cancer risk from exposure to soil and groundwater media at LF03. 

Noncancer risks: Table 9.2b shows noncancer risks that metals contribute are most of the 
noncancer risks at Eielson AFB. However, because they are assumed to be at background levels anC 
not from Eielson sources, inorganic chemical are not considered as risk drivers. With the exception of 
DDT at source area SS35, all of the following noncancer OU 3, 4, and 5 exposures result from use of 
the groundwater. 

In OU 3 at DP44, trichloroethane may cause adverse effects from drinking the groundwater. At 
WP45, ingestion of trichloroethane in the groundwater may cause ill effects. At SS57, toluene is the 
major contributor to noncancer effects. At SS61, trichloroethane contributes the bulk of the 
contaminant load. 

For OU 4, the DDT levels at SS35 approach a HQ of 1 to become the major risk source. 

At the OU 5 source area LF03, the major organics, trichloroethane and tetrachloroethylene, sum to 
less than 1. 

9. 7 Uncertainty Evaluation for the Human Health Risk Assessment 

The calculated exposures and risks are based on numerous assumptions and parameter estimates 
that are themselves uncertain. These uncertainties affect both exposure estimates and toxicity values. 
Overall. the calculated exposures and upper-bound risks for the defined adverse effects are unlikely to 
result in underestimates; however. true risks could be lower than those calculated. Some assumptions 
and uncertainty factors associated with the BLRA include the following: 
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• The numerical estimates. based on standard EPA default and sire-specific exposure factors for 
potential exposure and risk development for a quamitaove risk assessment. cannot be precise 
values Therefore, the uncertainty in the risk estimates is an important consideration. particularly 
for the E1e!Son sub-Arctic climate. Some risks. based on standard defaults, may be overestimated, 
despite compensation for locarion~specific factors. 

• The baseline risk assessment presumes media concentration will prevail over time at their current 
levels. This assumption does not account for any natural biodegradation of contaminants with 
time. At LF03. most recent contaminant concentrations are considerably lower than the previously 
measured values. In this iru;tance. it is likely that groundwater risks have been overestimated. 
Conversely, if the groundwater contaminant concentrations increase in the future due to additional 
leaching from a remaining source. the groundwater risks may be underestimated. 

• At WP45, the maximum TCE concentration in groundwater has not been confirmed on resampling. 
This could be due w the disposal of snow on the area, resulting in the dispersal and dilution of 
groundwater TCE. Therefore, this value was nor included in the risk assessment. If the value was 
included. the risk at WP45 due to TCE in groundwater would be SE-4, doubling the total risk at 
WP45/SS57. 

• Several of the basic assumptions used ro develop appropriate exposure scenarios at Eielson AFB 
have little or no uncertainty associated with them. The existence of elevated concentrations of 
some contaminants within the various source areas is not in question, because these contaminants 
have consistently appeared in sampling studies. including data collected since 1986. Also, little 
uncertainty exists that specific source areas are contaminated by mixtures of aviation and motor 
fuels, cleaning solvents, and pesticides. even if the full extent of the contributions of each chemical 
is not completely defined. The primary land use in the source areas is military/commercial, a fact 
not expected to change in the foreseeable furure (unless the base is closed). As a result, a worker 
exposure scenario is considered highly appropriate for current and future risk characterization at 
Eielson AFB. 

• Exposures and risks to individuals (at a given source area) will differ because of different 
behavioral patterns, or genetic differences and sensitivity among individuals. Consequently, in 
addition to the uncertainty associated with a given estimate of risk for a particular population 
group. an underlying distribution will be present (on the risk level) that reflects alternative paten~ 
ti~ly exposed populations. 

• Exposure point concentrations are reasonably certain for measured data. However, concentration 
dara for sediments, surface water, and fish (for locations and chemicals not sampled in 1994) were 
modeled. The modeled data may be uncertain; for the Eielson region, it is difficult without site
specific fate/transport data to judge whether the resulting exposure point concentrations 
overestimate or underestimate risks. 

• The background sampling for metals is thought sufficient to show that, with the exception of lead, 
these metals did not result from Air Force activities. For example, considerable infonnation exists 
to verify that arsenic, which occurs at elevated concentrations throughout the region, is respomible 
for elevated risk rates near Fairbanks from the ingestion of groundwater. Sources of lead have 
been identified on the base; unfiltered lead concentrations were used to for comparison to current 
action levels. 

• Toxicity factors associated with the 20 risk-driver chemicals shown in Th.ble 9.6 are based on 
scientific information with measurable uncertainty. In contrast, many of the other toxicity factors 
used in the screening process have an unknown degree of uncertainty. Most of the carcinogenic 
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chemicals considered to be risk drivers are class A (sufficiem evidence of carcinogenicity in 
humans), B (probable evidence), or C (limited evidence for humans). The uncenainty associated 
with the risk driver chemicals is not considered to either overestimate or underestimate risks. 

• Some uncertainty may exist in the determination of the risks associated with human exposure to 
fuels. Although tmal petroleum hydrocarbons (TPHs) were measured. their risk was not estimated 
because they are fuel mixtures and not pure chemicals. Consequently, they lack the toxicity factors 
needed for risk analyses. Usually the BTEX chemicals (benzene, toluene, ethylbenzene, and 
xylene) are considered surrogates for TPHs. thus allowing for the estimation of fuel·related risks. 
The EPA has estimated pre! iminary factors for the gasoline, diesel. kerosene, and jet fuel mixtures, 
but these factors may not be applicable to the weathered fuel frequently found at Eielson AFB. 
Even though these preliminary factors have been withdrawn, they were used in the assessment. 
Surrogate and preliminary data that do not necessarily apply to the contamination found at Eielson 
Air Force Base were used to calculate fuel-related risks; this may result in overestimated or 
underestimated risks. 

9.8 Environmental Risks 

Table 9.6 summarizes the terrestrial habitat types and their primary wildlife species on Eielson 
- AFB. 

No endangered or threatened species are resident to Eielson AFB. The American peregrine falcon 
(federally endangered) breeds within 50 miles of the base and the Arctic peregrine falcon {federally 
threatened) migrates to within 50 miles of the base. Bald eagles {federally threatened) are occasionally 
sighted on Eielson AFB. 

No acute ecological risks were identified for source areas in Operable Units 3, 4, or 5. With the 
exception of SS35, the .Asphalt Mixing and Drum Burial area, these areas do not appear to be acting as 
sources of surface v.-ater or sediment contamination. PCBs and pesticides, panicularly DDT, were 
found in soil at source area SS35, which is located adjacent to Garrison Slough. Elevated body 
burdens of DDT were found in fish caught near SS35. Cumulative ecological risks at Eielson AFB are 
currently being evaluated under the Sitewide program. Preliminary conclusions indicate that SS35 may 
present reproductive risks to birds and mammals from ingestion exposure to PCBs and DDT. The 
Sitewide biological risk. assessment addresses ecological risks from all areas on base. 

9.9 Summary of Source Area Disposition 

The nature and extent of contamination and its corresponding risk., as well as the potential future 
use of a given source ·area, were evaluated to determine which source areas required development of 
cleanup alternatives in the Feasibility Study. A summary of the dispositions for source areas is 
presented in Table 9. 7. 
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Table 9.1. Contaminants of Potent1al Concern. Media, and Concentration Ranges 

Ma:umum Reasonable 
Soun::e Marn~ Average Value Maximum 
Area Analyu: Measu(l':d CAS Number Code Units V>Joo Detected Exposure 

Operable Unil 3 

Groundwater 

DP-'4 Banum 7~0-39·3 """' ugiL 133.3 200 200 

"'"' Benzene 7]-43-~ w.., ug/L 1.5 l.3 2.12 

DP44 Calcium 7440-70-2 w.., ug/L 38350 l900o l900o 

"'" Chlonde 16887..00-6 w,., "<iL 1567 2300 2300 

"'" C is-1.2 ·diChJomethylene 156-59-2 Water ug/L 28.24 260 61.8 

"'" Fluonde 7782-41-4 .,.., ug/L 83.33 100 100 
DP44 h·Chlomfluombenzene ppp.pp.p .,.., "<iL 10.06 12 10.74 

DP44 lro' 439-89-6 .,.., ug/L 4137 6400 6400 
. DP44 Magnes1um 7439-95-4 w.., ug/L 8017 121100 121100 
, DP44 Manganese 7439-96·5 ""•' ug/L 2635 4600 4600 

·" DP44 Ni!r.ne 14797-55-8 ""•' ug/L 300 700 700 

DP44 p-('hJorofluorobenzene QQQ-QQ-Q w.., giL 9.413 10 9.764 

DP44 PotaSSIUffi 7440-()9-7 w.., ug/L 2283 3400 3400 
DP44 Sodium 440-23-5 w.., "<iL 36!7 l600 l600 

"'" Sulfate 12808-79-8 ""•' giL 9417 16000 16000 

"'" Tetr.~chloroethylene 127-18-4 w.., giL 0.2821 0.7 0.3391 

"'" T~ans-DCE 156-60-5 Wa~er jUi!L 1.429 ,_, 2.0!11 

DP44 richloroethene O<ll-6 Water ~U~IL 182.5 2l00 498.3 

Surface Soil 

DP" 2·MethylnaphthaJcnce 1·57-6 

~· "'"' 193.3 ,,. llO 
DP44 Al:enaphthenc 3-32-9 Soil rus'ka: 970 2900 2900 

"'" ~Accnapkuhylenc 08-96-8 Soil 163.3 "" 480 
DP44 A.lurrunum 429-90-5 Soil """ 8.47e+06 1.39e+07 1.39e+07 

DP44 Anthrac:.enc 120-12-7 Soil "i" li40 llOO llOO 
DP44 Antimony 440-36-0 !""' "'i" 4167 iOOO 81100 
DP44 Sanum 7440-39·3 Soil '"' !.24c+05 1.63e+05 I.63e+05 

DP44 Benzo(a)anthn.ccne 156-55·3 Soil - 16080 ~ 4i000 

DP44 Scnzo(a)pyrene 0-32-8 Soil '"' 6158 liOOO liOOO 

DP" Scnzo(blfluoraruhenene 05-99-2 Soil "" """' 2.10e+05 2.10e+05 

. P44 Benzo(g,h,i)perylene 191-24-2 \Sci! " "" 1«100 1«100 
DP44 odmium 440-43·9 Soil ... 827 906 906 

• DP44 plcium 440-70-2 f'O" '"' 5.61e+06 J.l0e+07 1.10e+07 

DP44 blorofo= 7-66-3 Soil ""' 16.02 170 41.24 

DP44 hiQnUum 440-47·3 I"'" ""'" 21700 27<00 27400 
DP44 .,..... 18-01-9 f'O• - 7023 211100 21000 
DP44 Cobalt 440-48-4 il 8413 13700 13700 
DP44 opp<C 7440-,._, !5<'il )'11/Jca: 21Y70 36l00 36l00 
OP44 Dibenzo(a.h)allthraccoe 3-70-3 Soil ful/kl 2183 """ 6lOO 
DP44 Dibenzofuran 132-64-9 f'oil 770 2300 2300 

DP44 Fluoraothenc 116-44-0 Soil ... 16350 <900o 49000 

DP44 Fluorene f86·73-7 Soil " 1277 3800 3800 

DP44 lndeoo( 1.2 ,3-cd)pyreDe 193-39-5 Soil itg illl llOOO llOOO 

DP44 lro' 439-39-6 Soil ikl 1.53e+07 2.$8e+07 2.$8c+07 

DP44 ""' 439-92·1 fSoil "'i" 28800 47900 41240 
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Table 9.1. (cant' d) 

Maumum Rea!mnab!c 
Sour~;c Mamx A~erage Vol" Maximum 

A"' Analy~e MeHured CAS Number Codo Units Value Detected Exposure 

DP44 Mag:nes1um 7439-95-4 Soil "'"' 4.27c+06 7.t2e+06 7.J2e+06 

DP" Manganese 7439·96-5 "'' uglkg 2.6le ... o5 4.45e+05 4.45e+05 

DP<4 Mei.hylcncchloride 75.{19-2 ,,, ug/kg 12<4 111100 2884 

DP44 Naphl.halcne 91-20-3 Soil '"' 296.3 880 880 

DP" N1ckcl 7440-GHJ ,,, ug/ka: 19070 341100 341100 
DP44 Phcnani.hrene 85-01-8 Soil ug/kg 12340 371100 371100 

DP44 PotaSSIUm 7440.{19 7 S.<l "'"' 7.90e+05 9.40e+05 9.40c+05 

DP4' Pyrenc 129-00-0 Soil ug/kj: 10690 321100 321100 

DP4' Sodium 1440-23-5 "'' uglkg 2.93e+05 4.10e+05 4.J0c+05 

""" cuachloroei.hylene 127-18-4 oil '"' 0.4222 I.S 0.7426 

"'" Toluene 108-88-3 Soil "''" 5.61 I 34 12.26 

OP44 TPH TPH Soil ug/kj: 7.40c+05 7.00e+06 1.24e+06 

""" Vanadium 7440-62-2 Soil "'"' 32630 54100 54100 

""" Zinc 7440-66-< Soil "''" 7%00 1.46c+05 1.46c+05 

Subsurrau Soil 

""" 2 -Methylnaphthalcncc 1-51..(; Soil ''" 30 30 30 ... Accrophcnonc 8-86-2 "'' "''" 18.86 100 25.51 
DP44 Alummum 7429-90-5 S.il "''" 6.63c+06 6.6Se+06 6.65e+06 

DP44 Banum 7440-39-3 Soil '" 1.13e+05 1.13c+05 J.l3c+05 

DP44 Benzo(a)anthracene 56-55-3 ,SOil """' 200 200 200 

DP44 Benzo(a)pyrene 50-32-8 Soil "'"' 390 390 390 

DP44 Benzo{b)fluoranthenenc 205-99-2 Ooil ''" 460 460 460 

"'" Bcnzo(g.h.i)pcrylcne 191-24-2 Soil glkg 280 280 280 
DP44 8Js(2-i:thylhcxyl)phtbalate 117-81-7 Soil """' 21.95 90 33.04 
DP44 Bury! benzyl phddaiC 85-68-1 "'" "'"' 11.05 60 20.57 

DP44 alcium 440-70-2 """ ua:/tg 4.4&+06 .48c+06 4.48c+06 

DP44 hromium 440-47-3 "'' "' 11200 11200 11200 

01'44 hryscnc 18~1-9 "'" .. 280 280 280 
OP44 ""' ......... "'" '"' 6490 6490 6490 

OP44 '""" -S0-8 ~· "''" 13900 13900 13900 

OP44 FluoraRlhenc 0644<1 fSoO '"' no no 770 
OP44 lndcno( 1.2,3-cd}pyrenc 193-39-5 

""" "' 270 270 270 
P44 lroo 439-89-6 

~· "' 1.15c+07 l.l5e+07 1.15e+07 

OP44 Kerosene 18008-2()..(j fSoO ""' 335.6 510 412.1 

fl>P44 """ 439-92-1 

""" ""' 
,.,, <6700 12140 

OP44 .......... 7439--95-4 "'" "" . 3.56o+06 3.56o+06 3.56c+06 ... ~· 439--96-5 ... - 2.15c+O$ 2.1Se+OS 2.1Se+OS 

I""" [Mcebylenc chloride S-09·2 "'' i'''"' 1700 1700 1700 

01'44 NopluiW= 1-2().3 fSoO """' 17.37 80 22.32 

OP44 Nickel ~-0 

""" 1''"' 14300 14300 14300 

01'44 ""'"''"""" 5~1-8 ... - 530 ,,. SJO 

01'44 -m 440-09-7 fSoO '"' 6.05e+OS 6.0$e+05 6.0Se+OS 

01'44 , .... 12,_. ""' '"' 400 400 400 

OP44 - 440-23-5 fSoll "' 2.~5c+05 2.5~+0$ 2.S5e+OS 

OP44 oa.l di!soiYed solids s ... "'"' 94.49 97.5 97.06 

OP44 0111. pcaolcum h)'di'OCIItbons ''" C"'' I''"' 1.99c+O$ 7.20e+06 4.53c+05 
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Table 9.1. (cont'dl 

Ma.<.zmum Reasonable 
Source Mam.<. Aven~ge Yalue Ma.<.1mum 
Area Analyte Measured CAS Number Cod< Units Value Detected E.<.posure 

DP44 Vanad1um 1440-62·::!. ''" uglkg 24400 24400 24400 

DP4 Zmc 7440-66-{l Soil ug/kg 28700 28700 28700 

Ground,.·at~r 

WP45 1.1.1-Tncllloroethane i[-55-6 "'"' ug/L 0.2708 0.5 0.)08) 

WP45 1.2-D•cllloroethane 107-06-2 "'"' ug/L 0.2792 0.6 0.))/{l 

WP45 1.4-Dtchlorobenzene 108-88-3 "'"' ug/L 0.9232 I I 

WP45 Banum 7440-39-3 "'"' ug/L 89.5 140 140 

WP45 Calctum 7440-70·2 "'"' ug/L 46500 53000 53000 

WP45 Chlonde . 16887 -00-{l "'"' ug/L 4550 6200 6200 
WP4S C•s-1.2-dichlomethene 156-59-2 "'"' ug/L 11.52 47 19.92 . 
WP4S Ethyl benzene 67-664 "'"' ug/L 0.00385 0.00385 0.00385 

WP45 Fluonde 7782414 W.•c ug/L ISO 200 200 

WP45 h.Chlorofluorobenzene ppp.pp.p 
"'"' ug/L 9.35 II 10.22 

WP45 I roo 7439-89-6 "'"' og/L 215 420 420 

WP45 Magncszum 7439-95-4 W.•c og!L 8800 11000 11000 

WP45 Manganese 7439-96-5 "'"' giL 12<>2 2400 2400 
WP45 Nit111te 14797-55-8 Water ug/L 4050 6600 6600 
WP45 p·Chlorot!uorobenzene QQQ-QQ-Q """' ug/L 9.283 to 9.93 

WP45 Potassium 440-09-7 W.o. og/L 2950 3000 3000 
WP45 odium 440-23·5 "'"' ~IL 

..,.. 4800 4800 

WP45 Sulfate 12808-79-8 "'"' ug/L 11150 14000 14000 

WP45 mns·DCE 156-60-5 """' og/L 8.4 39 14.73 

WP45 ncilloroethene 9-ol-6 "'"' ~IL 11.n 370 140.9 

WP45 VanadiUm 7~2-2 "'"' ~IL 102., 190 190 

Surface Soil 

WP4S At:enaphtllcne, soil 3-32·9 Soil "'"' 361.1 "' 398.4 

WP45 Alununum 1429-90-5 Soil ,../ .. 7.74e+06 8.83e+06 8.83e+06 

WP45 ~thmcene. soil 12()..12-7 Soil glq 109.1 921 219.6 

WP45 Anumony 440-36-0 ""' ,.., .. 4825 8900 8608 

WP4S Banum 7440-39-3 Soil ,../ .. 1.06e+05 1.50e+05 1.42e+05 

WP45 Benzo(a)anduacene 5{1.55-3 Soil ualk&: 15.3 536 130.9 

WP45 ,Benzo(a)pyrenc 0..32-8 Soil ,../ .. 98.45 500 161.3 
WP45 Benzofbltluomnlhcne 05-99-2 ilk& 96.61 464 151.8 . 
WP4S BelliO{g,h,i)perylene 191·24-2 Soil gl'& 111.1 530 176.8 

WP45 BemD(k)fluoraathene 07-()8-9 Soil lq 42.74 286 75.71 

WP45 is(2~tbylhexyl)pbtbaiare 117-81-7 Soil I'& 200 650 "' WP45 """"""" 44043-9 i'<>il .. 1126 2810 2479 

WP45 picium 440-70..2 Soil "' 5.11e+06 7.16c+06 6.96c+06 

WP4S hromium 44047·3 il "11'1 13220 14900 14650 
WP45 Chry5ene 18~1-9 i'<>il tq 104.3 627 169.9 

WP45 Cobalt 440-411-4 ~I glq 80" 9730 9.573 

WP45 opper 440-5<).8 Soil "' I6no 18300 18170 

WP45 Dibenzo(a.h)anlblaeene 3-70-3 .. il "' !.5.78 60 24.99 

UWI'" Dietbylpbthala~ ~' Soil "'Il .. 75 210 180.9 

WP45 Fluon~nthene f"'':"'"'-0 !'Oil "~~"' 251.1 1810 420.6 
WP45 Fluorene 186-'3·7 !Soil /kg 1.165 60 13.46 
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Table9.1. (cont'dl 

Maxunum Reasonable 
Source ~amx Average Value Max unum 

An:a Analy~e .\1easun:d CAS Number Code Uruu Value Dc~ecred E:..posun: 

WP45 lndcno( l.:.J·cd)pyrene 193-39-5 SOli uglkg 81.3 530 ]4{)_7 

WP45 !roo 7439-89-6 Soli ug/kg l.35e+07 1.45e+07 1.45e+07 

WP45 Lead 7439-92-1 Soil ug/Jq: 10250 !8900 14670 

WP45 .\1agnes1um 7439-954 Sod gll::g 4.24e+06 5.02e+06 4.91e+06 

WP45 Manganese 7439-96-5 Soil ugilq: 2.65e+05 4.03e+05 3.75e+05 

WP45 Mereu!')' 439-97-6 Soil ug/Jq: 207.2 3172 464.< 

WP4S N1ckel 7440-02-0 Sot! uglkg !6400 !8500 18500 

WP45 Phenanlhrene 5-{JJ-8 "' ug/kg 246.5 1290 385.7 

WP45 Powslllm 440.()9-7 IS'' ug/kg 6.86e+05 8.07e+OS 8.07e+05 

WP45 Pyrene 129-00-0 "'' ug/kg 487.7 mo 843.9 

WP45 Sod tum 7440·23-5 Soil ug/kg 3.0Je+05 3.35e+05 3.30e+05 

WP45 Tetnchlomethylenc 127-18-4 Soil ug/kg 206.8 620 620 

WP45 Trichloroclhcne 9-01-6 "'' ug/kg 1100 )300 JJOO 
wP4l Trichloroftuoromelhane 5-694 Soil "''kg !60 320 177.5 

WP45 Vanadium 7440-62·2 "'' ug/kg 28750 32900 32530 

WP45 Xylenes (lOcal) 1330-20-7 "'' g/kg 1102 )300 )300 

WP45 Zinc 7440-66-6 Sci! "''kg 38580 46800 45630 

Subsurface Soil 

WP45 Aluminum 7429-90-5 oil 'glkg 5.86c+06 .86e+06 5.86c+06 

WP45 Banum 440-39·3 "'' "'kg 64100 64100 64100 

WP45 Cadmium 440-43-9 "'' ug/kg 3280 3280 , .. 
WP45 Calcium 440-70-2 ~il "''kg 3.95e+06 3.9Se+06 3.95e+06 

IWP45 hrom.ium 444).47-3 "'' "'kg 11600 11600 11600 

WP45 Cobalt 440-48-4 ~' "' 6780 ., .. 67SO 

WP4l ''"" 
..,._,. .. 

"'' "'kg !6800 16800 !6800 

IW"' Ethy1bcnzene 100-41-4 "'' ug/kg 193.2 770 645.6 

wP4l !roo 439-39-6 "'' "'/kg 1.27e+07 1.27e+07 1.27e+07 

WP45 '""" 439-92-1 Soil glkg '"' 7810 7810 

WP4l Mq:nesium 439-9S-4 "'' "Sfkg 3.82e+06 3.82e+06 3.82e+06 

wP4l M""""'" 439-96-5 I"' ug/k&; 2.Ue+05 .15e+OS 2.1Se+OS 

WP45 NICkel ......, .. "'' ,..,kg 15400 15400 15400 

WP4S .. ....., ...,..,_, 
Soil .. ,kg 6.14e+05 6.14e+OS 6.14e+05 

wP4l Sodium 44().23·5 ~' /kg 2.6Se+OS .65e+05 2.65e+05 

OWl'" Teaacbloroelbylene 127-18-4 "'' ,..,kg 62.69 lSO 209.6 

UWP45 r_Ioluene 108-88-3 ' kg 275.8 1100 922.2 

uwP" richloroetbeDe 79-01-6 "'" "'/kg 3000 12000 10060 

IIWI"' 'hnadium 440-62·2 "'' - 29400 2'>400 29400 

uwr4S Xylenes (lOili) 1330-20-7 oil - Jl.52 - ,.,. 
!WP4S "" ......... "'' "'kg 39200 39200 39200 

n~uadwater 

I'T" jAluminum 429-90-5 ~"""' IL 1086 1470 1470 

STS6 nellie 440-38-2 ~""'' L IO.OS 14.7 14.7 

ST56 Boriwn 440-39-3 ' IL 382.5 .... .... 
STS6 alcium 440-70-2 ~""'' IL l.OSe+05 1.13c+OS 1.1Je+0.5 ,. 

"''" 440-4S-4 """' IL 11.6 13.7 13.7 

gs>_>6 c"""' 7440-50-8 .... , IL 2<1.2 27 27 
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Table 9.1. (cont'd) 

Maumwn Reasonable 
Source Matnx Average Value Maxunum 
Are• Analyu: Mea5ured CAS Number Codo Uruo Value De~~d Eltposu~ 

ST56 I roo 7439-89-6 Warn ugiL 6200 8890 8890 
ST56 Lead 7439-92.! Water ug/L 7 I \0.5 10.5 

ST56 Magnestum 7439-95-4 w..., ug/L 2%00 31300 31300 

ST56 Manganese 7439-96-5 w..., ug/L 1710 2290 2290 

ST56 Ntckel 7440.()2.() W..•c g/L 18.65 20.4 20.4 

ST56 Pol.lS.ILUffi 7440.()9-7 w..., ug/L ""' 10300 10300 

ST56 Sod tum 7440-23-5 w..., ug/L 18300 22600 22600 

I~'" Terrachloroethylene 121-18-4 Wa~r ug/L 4.767 13.8 13.8 

ST56 Trich.loroethene 79..()1-6 w..., ug/L 0.3 0.4 0.4 

ST56 Vanadtum 7440-62-2 W.•c ug/L 13.3 19 19 

- ST56 Zinc 7440-66-6 ... , ug/L 38.75 46.2 46.2 
... Groundwalcr - 5557 1.2 -Dichloroethane 107-06-2 ... , "8/L 1.933 S.3 S.3 

5557 Benzene 171-43-2 w.., g/L 178.7 SJO SJO 

5557 CtS·I ,2-dicllloroethylene ~~56-59-2 ... , g/L 25.37 73 73 

5557 Ethyibenzcne 100-41-4 w.., ug/L 60.67 180 180 

5557 "'' 7439-92·1 ... , ""L 5.867 9.3 9.3 
5557 Tetrachloroethylene 127-18-4 w. •• ,.,L o.s I I 

5557 Toluene 108~8-3 W.•c g/L 634 1900 1900 
5557 ylcncs {IOta!) 11330-20-7 w.., g/L 335 1000 1000 

fS_urlaee Soil 

li=' Benzene 1-43-2 Soil ~!kg 1.4 2.2 2.2 

55!17 Ethyibcn.zene 100-41-4 Soil ~ .. 8669 26000 26000 

55!17 ""' 7439·92-1 Soil "'"" 4200 4200 4200 
5557 f1b1uene 108-88-3 Soil ""kg 12670 38000 38000 
5557 XyJenes (10181) 1330-20-7 Soil "''kg soooo 1.50e+05 1.50e+05 

Subswfa« Soil 
5557 EthylbenzcDC 1~1-4 Soil ,,kg 800.7 2400 2400 

SS57 ""' 439-92-1 Soil 
"'"" 

3900 3900 3900 

I!=' oluenc 108-88-3 ""il ~kg S39 1600 1600 

~~~=' Xylenes (una!) 1330-20-7 Soil "'"8 2768 8300 8300 - Ground.Wlltu 

""'"' SS61 1.2-Dithlom~ 5-50-l !Witr ~L 15.82 so 30.S4 
I 

"' SS61 -Methylnapblba.lene 1·51-6 IWI~r """ 9 16 16 
I Metbyipbenol , ....... , 

"' ~!L 8.667 16 16 

5561 """""'"m 429-90-5 

_, 
~L 13200 2<4200 24200 

5561 """' 440-38-2 J"UU ~ 44.13 81.2 81.2 

SS61 Borium 440·39-3 ., 
7~:7 

,,.. 1340 

li=' -~ 
1-43·2 '"'"" ~L 2.606 so 5.661 

1\5561 !IJeryUium 440-41-7 """' ~L 0.9333 1.8 1.8 

J~S61 is(2-ethylhexyl)phthalae 117-81-7 """' ~L 6.7 10.1 10.1 

li=' BucylbenzylpJttllalu j:-68-7 ""'" "!L <4.033 ' s 
pi pctmium 44043-9 """' L 0.7 1.1 I. I 

I """"' 4<().70-2 '"'"' L 88130 96800 96800 
SS61 Chromium 440-47-3 Wuo' ilL 31.6 56.1 56.1 

S61 is-1.2-Dic:hlorocthene 156-59-2 

_, 
""" 342.2 3200 619.3 
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Table 9.1. (cont'dl 

Ma:umum Reasonable 
5oun:e Mamx Average Value Max unum 
Are• Analyre Measured CAS Number Codo Uru• Value Derecred Exposure 

5561 Cobalt 744048-4 Water ug/L 41.87 84.8 84.8 

5561 Copper 7440-50-8 "'"' ug/L 602 69.8 69.8 

5561 Dl-n-butylpbth~lare S4-74-2 w.., ug/L 4.267 5 5 

5561 DHl·OCtylplltbalate 117-84-0 "'"' ug/L 2.533 5 5 

5561 Etb~lbcnzcne 100--41-t "'"' ug/L 3.247 so 6.281 

5561 Gasoline 8006-61-9 "'"' ug/L 213.4 2000 364.6 

5561 I roo 7439-89-6 w.., ugiL 65770 t.24e+05 1.24e+05 

5561 lsopborone 78-59-1 "'"' ug/L 5.561 6.7 6 7 

5561 Lead 7439-92-1 Water ug/L 28.8 40.4 404 

5561 M.p-xylene MPXYLENE5 "'"' giL 102.5 290 290 
5561 MagneSIUm 7439-95-4 w. •• ug/L 23300 264110 26400 
5561 Manganese 439-96-5 "'"' ug/L 5727 8820 8820 

5561 n-N nrosodipbcnyl~mtne 86-30-6 "'"' ug/L 4.233 5 5 

5561 Naphdlalene 1-20-3 w.., "l!IL 18.33 38 38 

5561 Jekel 440<12-<l "'"' giL 81.83 "' "' 5561 o-Xylcne 5-47-6 "'"' giL 19.77 50 50 

"" Pcnttcbloropbcnol 87-86-S w,., ug/L 17.43 " " 5561 Pbenantluene 85-01-8 W.mc ugiL 3.9 5 5 

5561 Potassium 44().()9-7 "'"' giL 8517 974() 974() 

5561 Sod1um 7440-23-5 w.., ugfL 16470 236110 236110 
SS61 Toluene 108-88-3 """' "l!IL 8.947 250 24.5 

5561 rans-1.2-dichloroc!hcne 156-60-S w. •• ua:/L 16.68 140 26.46 

561 Trichlometbcnc (TCE) 9-<ll .. I"'"' "'IL 72.87 11110 160.6 

5561 Vanadium 440-62-2 w. •• "'IL 98.2 165 165 
5561 ylcnes (lOIII) 1330-20-7 """' IL 5.972 " 8.66 
5561 z"" ~ "'"' JIL 196 340 340 _ ... 
S561 Aluminum 429-90-5 f"'' ,.., .. 2.93e+06 2.93e+06 2.93c+06 

SS61 -= 440-38-2 I"'' ,.., .. 2700 2700 2700 
5561 Barium 440-39-3 ... olq 386110 386110 386110 
SS61 Calcium 440-70-2 Soil olq 1.97e+06 t.97e+06 1.97c+06 

5561 Cbromtum 440-47-3 I"'' glq 8100 8100 8100 
5561 Cobalt .......... Soil - 4100 4100 4100 
5561 "''" 

..._,... Soil "'"' 12400 12400 12400 
5561 lroo 439-89-6 rso• """ 5.21)e+06 .20e+06 5.20e+06 

S561 

'""" 
439-92-1 rso• "'"' 5100 5700 5700 

S561 fMIIQC5ium 439-95-4 f"'' lq 1.65e+06 1.65e+06 1.6Se+06 

pi ......,., 439-96-5 rso• lq 1.0Se+()j I.OX+05 I.O!Ie+05 

SS61 Nickel ....,.., rso• lq 10300 10300 10300 
561 """"""" ~2-2 f"'' "" 15000 15000 15000 

SoU 
5561 1.1.1-Tricbloroetbane 1-55-6 ll "' 1.023 4.3 1.673 

5561 1.1-Dicbloroeltww 5·34-3 f"'' .. 1 .. 0.8045 2.7 l.173 

S61 1,1-Dichloroetbcne 5-35-4 Soil - 0.3227 0.76 0.4042 

SS61 1.2-Dichlorobenzcne 5·50-1 ll .. 474.2 6600 1027 
561 1.3-Dichlombenzcnc S41-73-l Soil IUSfka 473.4 6600 1027 
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Table 9. 1. (cont' d) 

Mutmum Reasonable 
Source Mamx Average Value Maxtmum 
Are• Analrre ~1easured CAS Number Cod< Uruo Value Detected Exposure 

SS6J 1.-l·Dichlorobenzene 106-46-7 Soil ug/kg 473_7 6600 1027 

5561 2- .\!cthylnaphthalene 91-57-6 Sod ug/kg 2001 13000 4251 

556! Alummum 7429-90-5 Soil ug/kg 5.53c+06 8.48c+06 6.54e+06 

SS61 Arsen~.: 7440-38-1 SoLI g/kg 4373 11900 6412 

S561 Banum 7440-39-3 Sod "I" 1.65e+05 7.05c+05 3.lle+05 

SS61 Benzene 7!-43-2 Sod ug/kg 5.636 l8 12.23 

SS61 Calc1um 7440-70-2 Soil ug/kg 307c+06 5.45e+06 3.80c+06 

SS6J Chlorobenzene 108-90-7 Soil ug/kg 7.185 100 15.72 

5561 Chloroform 67-66-3 Soli uglkg 0.7636 24 1.08 

5S61 Chrormum 7440-47-3 Oil ~" 10260 14400 11750 

. 5S6! Cobalt 7440-48-4 Soil ug/kg 3718 4600 4247 

5561 Copper 7440-50-8 Soil glkg 20670 45900 27700 

. SS61 Ethylbenzcne 100-41-4 Soil ugfkg 2.041 6.2 3.275 

SS61 Fluorene 86-73-7 Soil !U'/I:g 954.8 6600 2003 
SS61 1mo 7439-89-6 Soil ug/l:g 8.48e+06 1.03e+07 J.03e+07 

5S61 lsophorone 78-59-1 "'" glkg 1728 10000 3555 

S561 Lead 7439-92-1 Soil ug/l:g 7SOO 19500 10820 

5561 M.p-xylcne MPXYLENES Sod glkg 15.45 110 34.77 

SS61 Magncs1um 7439-95-4 Soil uglkg 3.05e+06 5.28e+06 3.72e+06 

SS6! Manganese 439-96-5 il g/l:g 1.35e+05 1.96e+05 1.60e+05 

SS61 Methylene chlonde 75-09-2 Soil "''" 0.8909 2.3 1.217 
5S6! Naphthalene 1·20·3 Soil ug/kc 4003 35000 9716 

SS61 Nickel 440-02.() Soil ~I" 10060 12400 11300 

SS61 o-Xy1cnc 5-47-6 Soil 'I" 1.073 " 1.579 

SS61 Phenanthrene 85~1-8 Soil "''" 1173 6600 2328 

SS61 'R:uachlomethylenc (PCE) 127-18-4 Soil "'"' 29.03 140 53.72 

SS61 Toluene 108-88-3 Soil ~/kg 14.24 100 31.75 

5561 nms-1 ,2 -dichlorocthcnc 156-6(1.5 Soil "I" 0.8318 2.9 1.236 

SS6! Trichlorocdlcnc (ICE) 9<>1-6 Soil ~I kg 50.82 250 95.78 

SS61 TrichlomHuommcth&ne , ..... Soil """' 0.75 2.3 1.049 

. 5561 Vanadil.lm 440-62·2 Soil ,,!kg 17050 22200 19100 .. SS61 Zi<K ........ Soil """ 23420 "900 ,,.,. 
~ Groundwall!r -SS6l·sp Cis-1.2-dichlorocthene 156-59-2 JWater WL 1285 3200 2376 

SS6l-sp Ethylbenzc:nc 1100-41-4 ~· ~IL 2.114 '-' 3.308 

SS6l-sp Gasoline 1-9 I"'"' giL 647.1 2000 1288 
SS61·sp rans-1,2-dichloroclbylcne 156-60·5 w.." !'IlL 21.9 56 38.69 

SS6l-sp ricblorocmtnc 79~1-6 ''''" OIL 310.4 1100 ... , 
SS61·sp ylencs (lOcal) 1330-20-7 -· 12.57 " 23.7 

!CJperable Ullit 4 

Grouadwalu 

DP2S -Methyl-2-pcruanonc 108-10-1 w. •• "'IL 27.39 78 30.7 

!DP2S -":clOne 7-64-1 -· WL 43.64 100 57.98 

DP2S Acc10nc -· I'IIL 12.66 100 17.66 

DP2S rsenic 440-38-2 ''''" 'Ill 16.75 31 31 

DP2S Barium 7440-39-3 ''''" ~IL 150.3 210 210 
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Table 9.1. (cant' d) 

Maxtmum Reasonable 
Source Matrill Average Value MalllffiUm 

A•• Analyu: Measured CAS Numl!cr C<>do Units V<J" Df;rccrcd Ellposure 

DP25 Beru:ene 7143-2 Wm ug/L J7l.7 1700 "' DP25 Calc tum 7440-70-2 '"'"' ug/L 63670 77000 77000 

DP2S Chloride 16887-00-6 '"'"' ug/L !550 1700 1700 

DP25 Cts-1.2-dich.loroeth.cnc 156-59-2 "'"' giL 0.5667 1.1 0.6907 

DP25 Copper 7440-50~ w..., "'/L 21 28 28 
DP2S EthylOenzenc 10041-4 "'"' ug/L 21.44 ISO 51.72 

OP25 Fluoride 7782-41-4 .,.., ug/L 300 400 400 

DP2S h.-Ch.Jorol\uoroberu:ene PPP-PP-P """' ug/L 11 11 II 

DP2S I roo 439-89-6 .... , ug/L 7820 16000 16000 

DP2S Lo>l 7439-92-J "'"' WL 12.88 60 18.25 

DP2S Magnesium 439-95-4 .... , g/L 14000 17000 17000 

DP2S Manganese 7439-96-5 .,.., ug/L 3167 6600 6600 

"'-' ~cth.ylcncdlionde 5-09-2 .... , ~!L 7.958 " IJ.OS 
DP2S Nlm.IC 14797-55~ ..... , "'!L 301) 400 400 
DP2S p-Chlorol\uorobc~Uenc QQQ-QQ-Q .... , ug/L 11 11 11 

P2S f'olliSSIUffi 440-09-7 "'"' ~/L 3900 4500 4500 

DP2S Sodium 7440-23-5 .... , 8iL 5267 7000 7000 

OP25 Sulfa~e 12808-79-3 """' 'IlL 11550 220110 22000 

DP2S Toluene 108-88-3 "'"' ~!L 527.2 8900 1214 

DP23 Toea! OIJanic carb flOC """' .. /L 1000 1000 1000 

DP23 H-diescl TPII-D \\a~~:r jug/L 2000 11000 3171 

DP23 rrYH-guoline TYH-G """' ~!L 2893 19000 5335 

DP23 Xylcn« (10ca]) 1330-20--7 1-' .. /L 431 3400 748 

DP23 zmo 44<><6-6 "'"' !'J/L 42.67 " " Surlau Soil 
DP23 Bc!Winc 1-43-2 Soil ~kg 410 410 410 

DP2S DOT, pp· P:'::29-3 "'" 1.533 5.7 3.244 

DP2S Dieldrin 60-57-1 I"'" oikJJ 1.15 8 4.269 

DP23 Endosuifao, a 115-29-7 "'" .. 2.833 9 '-"" 
DP2S Ethyl~nc 100-41-4 " .. 615.9 3000 1278 

DP23 Hepcacblor cpoxidc 1024-$7-3 "'" ... 0.65 L4 0.9523 

DP2S LW 439-92-1 "'" .. , .. '"" 23300 3936 
DP2S PCB-1254 (uoclor) 11097~1 " 

,. 172 117.8 

DP25 olu"" 1()8.88-3 "'" """ 1034 3100 3100 

DP2S ITPII ITPII "" ~"~'" 1.07c+05 ,,89c+O:S 3.01c+05 

P2S lenes (llHill ,1330-20-7 " "" 15000 13710 ... .,, ODE, pp' n-s,-9 
"'" l"likJJ 

0.6667 2 0.9767 

P2S OT,pp' ,,_, 
"'" ~ 2.667 17 6.023 

DP2S tclbyl Clbcr 60-29--7 
I"'" -

144.4 300 227.1 .,, Ethylbcnzeoe 100-41-4 I"'" """ 56.61 190 87.67 

DP2S Hepcachlor cpo1idc 1024-$7-3 "" ~tq "-" 230 "-" DP2S LW 439-92·1 "" ~'" 1.31e+OS 8.70e+o:5 3.71c+OS .,, PCB-ll!i4 (Atoclor) 11097-69--1 "" - 92.11 613 213.2 

P2S I''" "'" - 66570 2.89c+M 1.40e+OS 

P23 Xylcnes {mal) p440-<6-6 I"'" .. , .. 47.78 110 62.24 
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Table9.1. ~cont'dl 

Max unum Reasonable 
Source Matnx Average Value Maxunum 

A"' Analy~ .\feasured CAS Number Code Urn• v.~,. Oececacd Exposure 

GroWidwacer 

ST27 Ar.;emc 7440-38-2 Waacr ug/L 14.77 30 20.36 

ST27 Banum 7440-39-J "'"' ug/L 219.8 590 38! 

51'27 Calcium 7440-70-2 "'"' ug/L 467jO 56000 jQ880 

51'27 Chlonde 16887-00-6 Wacer ug/L 1233 1400 1400 

51'27 Chrom1um 7440-47-3 Wau:r ugiL 11.38 2J 13.98 

51'27 Cobalc 440-48-4 "'" ugiL 12.15 32 17.96 

s-m Copper 7440-50-8 "'"' ugiL 96 430 188.8 

51'27 Fluoride 7782-41-4 "'"' ug/L 166.7 200 200 
ST27 h·ChloroHuorobcnzcne PPP-PP-P Wacer ug/L 9.4 II 10.04 

51'27 !roo 7439-!19-6 "'" ug/L 9012 23000 13730 

51'27 Lead 7439-92-1 "'" ug/L 16.62 120 31.09 

ST27 Magnescum 7439-95-4 Wacer 'giL 11140 15000 12770 

51'27 Manganese 7439-96-5 Water ug/L 3385 12000 5807 

!27 Nickel 7440-Q2-Q "'" ug/L 2j.5 82 41.31 

sm Nurace 14797-55-8 "'"' giL 533.3 1100 !100 
ST27 p-Chlorofluornbcnune QQQ-QQ-Q """' g/L 9.757 10 9.985 

5r.7 Potassium 7440-09-7 "'"' ug/L 3038 3900 3343 

ST27 SodiUm 7440-23-5 W.O< "giL 4538 >600 ,,., 
ST27 Sulfate 12808-79-8 """' ug/L 11270 15000 15000 

usm ToW o rpruc earn. flOC w.., "'lL sooo sooo 5000 

ST27 \Uadium 7440-62-2 W.O< "'lL 24.5 9J 42.5 

ST27 Zinc ,....,_.._. 
"""' giL 106.2 400 188.7 

Surfact Soil 

ST27 Benzene 71-43·2 >oil g/tg • • • 
ST27 "'' 439-92-1 Soil /tg 6590 37600 9281 

ST27 Toluene 108-88-3 ~il "'!kg 17 17 17 

Subsurface Soil 

!1ST'' L<•d 439-92-1 Soil "1/tg 7SOO 8000 8000 
Groundw.uer 

WP33 AJumi!lum 429-90-S """' "'lL 593.3 969 969 

wPJ3 "~ 440-38-2 ~' og/L 14.67 18.2 18.2 
WP33 fbrium 440-39-J """' ""L 230.7 333 335 

~- WP33 alcium 440-70-2 ~"""' L 6987<1 94400 94400 

WP3J """' 440-S0-8 """' /L 12.n " " WP33 I= 439--89-6 I""" L 3640 4360 4360 

WPJJ l<od 439-92-1 ~' og/L 3.85 3.9 3.9 

WPJJ jMqncsium 439-95-4 """' "1!/L 12820 16000 16000 
WP33 439-96-5 "'"' og/L 6297 '"0 '"" wPJ3 Nickel 440-02-0 ~' og/L 20.9 20.9 20.9 

WP33 Polluium .....,.,_, ., oiL 11250 14000 !4000 
WP33 Sodium 440-23·5 I"'"' Og/L """ 36900 36900 

UWJ"3 '"' 
....,..... 

"""' og/L 34.23 <0.9 40.9 

GII'OUDIIwater 

"' 1.2-Dichloroclhane 107-06-2 ~r fU&IL 0.4958 3-21 0.9374 

"' .4'-DDE p2-55-9 W.er jua/L 0.03231 0.12 0.04533 
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Table 9.1. (cont'd) 

Mvamum Reasonable 
Soun;e Matn~ Average Value Maxunum 
A~• Analyte Measured CAS Number Cod< Uni!S """ De!l:tll!:d B:posurc 

SS35 .4'-DDT 50-29·3 w.., ugtL 0.06538 0.16 0.08405 

SS35 Benzene 71-43-2 ... , giL 1.208 3.S 1.582 

SS35 Beta-BHC 319-85-7 Wall!:r g'L 0.02692 0.05 0.03035 

SS35 Cts-1.2-dichloroethylcnc 156-59-2 Wa&er ug/L 0.55 1.l 0.6398 

SSJ5 Gamma-BHC (hndane) .58-89-9 ... , ug/L 0.02846 O.o7 0.03463 

SSJS Lead 7439-92-1 "'"' ug/L 11.62 " 21.14 

SSJ5 Toluene 108-88-3 ... , ua:/L 1.192 3.3 1.536 

"' Xylcncs (rota]) 1330·20..7 ... , "i/L 3.075 9.4 4.108 

Surface Soil 

SS35 -Mcdlylnaphlhalenc 91-57-6 oil '"' 5210 21000 17610 

SSJ5 4.4'-DDD 2·54-3 Soil ug/kg 437.8 S100 1076 

SSJS .4'-DDE 2-SS-9 Soil ugtq 2731 19000 5711 

SJS ,4'-DDT 0-29-3 Soil ug/kg 4304 49000 10430 

SS35 lpha·BHC 19_.... Soil glkg ., 17 9.342 

SS35 Aluminum (sed) 7429-90-5 Soil ug/kg 7.06c+06 9.25c+06 9.25c+06 

SSJ5 Banum (sed) 7440-39-3 Soil "''" "000 1.10c+05 l.l0c+05 

SSJS Beryllium (sed) 7440-41-7 Soil ,, .. "" 1010 1010 

SJS Bcta-BHC 19-85-7 f""1 ~ .. 4.227 10 5.165 

SSJ5 Clodmtum (sed) 7440-43-9 Soil .. , .. 969.8 2040 2040 

SS35 Calcium (sed) 7440-7()..2 Soil """ 3.99e+06 5.66e+06 5.66e+06 

SJS blonhne 57-74-9 Soil "'" 60.46 410 119 

SSJ5 hromium (sed) 440-47-3 !Soil "'" 12680 16400 16400 

SS35 obalt (sed) ..... ~ I"'' glkg 6837 8170 8170 

SS3S oppcr (sed) 440-.50-8 Soil ""' 18830 ""' ""' SSJS Endosulfan I 115-29-1 Soil ug/q '·" 31 14.41 

SSJS EndriD 2-20-8 I"' - 6.815 20 10A3 

IISSJS GaiNN·BHC Oindancl 8-89-9 !Soil "''" 141.9 1100 401.3 

SSJS Hepgcblor 644-11 I"'' ~""" 3.791 ' 4.922 

SS35 HcptKblor cpo;~;idc 1024-57-3 Soil '" 27.88 30 30 

S3S Iron (sed) 439-89-6 Soil J/lqJ 1.40e+07 ].8le+07 1.82c+07 

SS35 Lud 439-92-1 Soil '" ""' 1.20r:+05 47110 

SS35 Magnesium (sed) .,..,.. Soil "''" 4.17c+06 .38c+06 S.38c+06 

SJS Manpnesc {sed) 439-96-S Soil "'" 2.63c+OS: 3.38c+05 3.38e+05 

SSJS N-~ 1-20-3 I"'' ~""" 911.2 3600 3020 
SSJS Nic:KI (sed) 440-02-<1 ""' - 15930 19900 19900 

IISSJS 

~ '"'' 440-09-7 Soil - 6.42c+05 7.68e+OS 7.68e+OS 

' , ... , 440-23·5 Soil ""' l.89c+OS 3.68e+05 3.011c+05 

USS3S 1'H I"' 22380 .BOc+t)j 47240 

I~"' \\nadiwn {sed) ~-2 l"'il .. ,.,30 "soo moo 
li=' fZiDc (sed) ......... I"'' "' 41400 S4100 S4100 

Soil 
SJS -Methylnaplnbalcnc 1-57-6 il '" 31 70 S421 

SSJ5 f"""" 09-<10-2 .. , "' 1.92> 6.2 5.218 
SSJS Ahuniwm (sed) 429-90-S Soil J/lqJ 9.3Se+06 1-19e+07 1.19e+07 

IISSJS Barium (sed) 440-39-3 j><>il '" 1.85c+OS: 3.88e+OS 3.S4e+OS: 

II'-'" BcryUium (sed) 440-41-7 Soil "" 150.5 1030 1030 
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Table 9.1. lcont'd) 

Ma.~;unum Reasonable 
Source Mamx Avelll.!!e Value Maxunum 

Are• Analy~e ~ea5ured CAS Number Cod• Uru• value De!llcted Exposure 

I!SSJ5 BHC. ''" 319-85-7 ,,, ug1l::g 0.825 1.8 ].59 

SS35 CalCIUm IStdl 7440-70-2 Sot! ugtkg 6.7'k+06 I 14e+07 I 13e+07 

535 Clllordane 57-74-9 ,,, ugtl::g 76.94 269 !47.8 

SS35 Cllrom1um (sedJ 7440-47-3 "'' ugtiQl 15880 2!300 20630 

SS35 Cobalt tsedJ 7440-48-4 Sot! ug/kg 8270 !1200 10590 

SS35 Copper tsedl 7440-50-8 Sot! ug/kg 24550 33000 33000 

SS35 DOD. pp' 12-54-8 S01! ug/kg 6819 58500 18840 

SS35 DOE, pp' 72-55-9 oil ug/IQl 2196 9710 4272 

SS35 DDT. pp' 50-29-3 Soil ug/kg 64680 3.96c+05 1.46e+05 

SS35 Fluordnthene 206-44--0 Soil ug/kg 33 70 57.45 
' SS35 Heptachlor 76-44-8 Sot! ug/kg 0.52 0.6 0.5626 

SS35 Iron IScdl 7439-89-6 Soil ugtkg 1.71e+07 2.40e+07 2.30e+07 
. 

SSJS Lead (sed) 7439-92-1 "'' ug/kg 11370 45100 19760 

535 Mqnestum (sed) 7439-95-4 Soil g/kg 4.93e+06 6.42e+06 6.2~+06 

5535 Manganese (sed) 439-96-5 Soil ug/kg 4.25c+OS 9.00e+05 8.02e+05 

5535 Ntckel tsedl 7440-02-0 "'" ''"' 19750 24900 24900 
5535 Phenamhrene 85-01-8 Soil ''"' 18 30 24.4 

5535 Ptlmssium (Sed) 7440-09-7 "'' ug/kg 7.57e+OS 9.34e+05 9.22e+05 

5535 Pyrenc 129-00-0 oil ... 26 70 49.45 

5535 Sodtum (sed) 7440-23-5 Soil ug/kg 3.47e+OS .65c+OS 4.48e+05 

5535 TPH H Soil "'"' 90310 7.93e+05 1.66e+05 

5535 Yanadium (sed) 4A0-62-2 pi<>il uglkg 33220 ,.,.. 38500 

535 tnc (sed) .....,..... Soil g/kg ""'0 73<00 69780 

GnHIJldwalcr 

5536 Barium 7440-39-3 "'"' 'Ill 210 330 330 
5536 alcium 440-70-2 ~"""' IL l.Oic+05 1.60c+05 1.60c+05 

5536 I roo 7439-89-6 "'"' IL 10230 19000 19000 
5536 Magncstum 7439-95-4 [WOe• 19330 26000 26000 

5536 Manpnesc 439-96-.S "'"' L 2600 ..... ..... 
5536 PoQssium 4A().I)9.7 -· VL 4333 4900 4900 
5536 Sodium 440-23-' "'"' ug/L 7067 8300 8300 

• 536 z;.o .....,..... -· .. IL 7.333 12 12 . 
Surface Soil 

!ISS" ..... p439-92-1 jSoil 
""'"' I 

5273 7000 5824 

ub$uriact SoU 

5536 """"' 7440-38-2 Soil """ 24000 24000 2<000 

5536 "'""' 440-39-3 Soil "'"' ...... 62000 62000 
5536 Jleryllium 440-41-7 Soil "'"' 566.7 ,..,. ,..,. 
S36 """" 440-70-2 jSoil ~"'" .J.5e+06 .4Qrc+06 2.40c+06 

5536 Chromium 440-47-3 il - 5.7Ie+03 1.70c+06 1.70e+06 

5536 oball 4<10-43-4 p;<>il ""' 4000 4000 4000 
0536 oppcr ..... ,... Soil "" 33670 83000 83000 

536 DOD, pp' 2·54-1 Soil /kg " " " 5536 DOE, pp' [7~~55-9 p;<>il '" 80 80 80 

ss" DDT, pp' po-29-3 Soil .. , .. 240 240 240 
5536 ·~ 439-89--6 Soil g/kg 6.35e+06 7.60c+06 7.60c+06 

September 1995 9.20 FINAL 



OUs 3, 4, and 5 Record of Oectsion Eietson AFB 

Table 9.1. icont'd} 

Ma:w.unum Reasonable 
Source Matnx Ave ~age Value Maxunum 

A"' Analylf: Measured CAS Number Cod< Uruo Value Detei:~d Exposurc 

SS36 Lead 7439-92-1 "'" "'"' 2.61e+06 7.80c+06 7.80c+06 

SS36 Magnestum 7439-95-4 Soil ug/kg 2.05e+06 2.30c+06 2.30e+06 

SS36 Manganese 7439-96-5 Soil ug/kg 99000 l.20e+05 1.20e+05 

SS36 NLCkcl 1440-o2-o Soil "'"' 20670 45000 45000 

5536 Potasstum 7440-09-7 Soil ug/kg 3.80c+05 4.40c+05 4.40e+05 

SS36 Sclcntum 782-49-2 Soil '"' 600 600 600 

S36 Sodtum 440-23-5 Soil ... i .. 2.70e+05 2.90e+05 2.90c+05 

SS36 Vanadium 440-62-2 Soil ug/kg 11000 13000 13000 

SS36 Zo~ 7440-06-6 Soil "'"' 4<1670 9«100 9«100 

Groundnter 

SS37 Aluminum 7429-90-5 """' "'iL 141.6 387 334.5 

SS37 Allentc 7440-38-2 .... , ,,JL 25.98 56.7 .50.12 

SS37 B.anum 440-39-3 "'"' &iL 162.8 207 207 

SS37 Bts(2-ethylhexyl)ptt.thala!l!l 117-81-7 """' "'IL 3.86 ' l 

SS37 Calctum 440-70-2 "'"' "'/L 48280 l0400 l0400 

SS37 Chromium 440-47-3 """' iL 2.25 2.7 2.7 

537 obalt 7440-48-4 "'"' "'iL 0.8 1.1 1.1 

SS37 Cop~r ..,_, ... 
' 8iL 3.475 9 1.8)5 

SS37 !roo 439-89-6 

_, 
"i/L ,,,, 17000 16000 

SS37 Lud 439-92-1 """' "'Il L22S 3.< 2.931 

537 Magnesium 7439-9.5-4 """' "'IL 11020 11<00 11<00 

SS37 M"""""' 439-96-5 '"'•' giL 1782 "'0 
,,. 

SS37 Nickel ...,., .. v.;., "i/L 2.05 3.3 3.069 

SS37 PotaSSium ....,..,., 
"'"' "'IL 3<98 3620 3620 

"'" Sodium 440-23-5 ..... , giL 5720 19SO 7471 

SS37 m 440-31-5 """'' iL 1.85 2.2 2.2 

537 10m! dissolved solids ,-. "'lL 60320 2.40e+05 1.04e+05 

5537 Vanadium 440-62·2 ,...., "'IL 1.615 <.6 3.993 

"" "" """""' 
,...., iL 8.475 15.3 13.95 

Surrace SoU 
SS37 -Buamone 8-93-3 f'Oil "'"' 145.3 1300 588.7 

IF>" 2-Methylnaphthalme 1-57-6 !'oil 479l 30000 ,.,, 
'" """""'"" 120-11-7 f'Oli """ 2<0 240 240 

SS37 Bcnmic acid I'U'.<J f'Oil '"' 66 66 66 

553?: 18.01-9 430 430 430 

5537 ......... 131-64-9 Soil - 313.3 440 440 

ftSS37 l"hYI- 100-41 ... 

""" "'"' 117.!1 4200 2198 
1 ............ !'oil '" 510 510 

nss37 -~ jll6-73-7 f'Oil - ,.,_, 3100 2631 

II''" ""' 439-92-1 i'oil - 11010 .!iOc+OS 19200 

II""' Napbthal~ 1-10-3 a "'"' 3l67 12000 6948 

IISS37 o-Xylene 5-47-6 f'Oil - 38.67 42 42 

115537 ............. 5.01-8 l'o• '"" 1188 2500 2500 

IE' """'! 108-95-1 pou "' 30.l " " nss31 .,~~ 12!>.<JI).() f'Oil '"" 
,,. 640 640 

lfS537 Toluene 108-88-3 i'oil 426.1 3l00 .... ! 
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Table 9.1. (cont'dJ 

Ma:umum Reasonable 
Sour.:e Mamx Ave111gC Value Ma:umum 

IW,f 
Analyte ~easured cAs Number Cod< Uru" Value Detected Exposure 

Tnchloroetllene 79..{)).6 rul ugtkg 2 3 2.614 

Xylenes HOta!) 1330-20-7 ''" ugtkg 3!58 24000 8078 

Subsurface Soil 

SS37 1.1.1-Tnchloroetllane 11-55-6 ''" ug/kg 72 72 72 

SS37 2-Butanone Jmek) 78-93-3 ''" ug/kg 17 17 17 

ssn 2-Methylnapbthalene 91-57-6 Soil uglkg 8!i95 26000 22390 

SS37 ,4'-DDT 50-29-3 Sot! ug/kg 10 10 70 

5531 BenzOl a )anth!llcene 56-.S5-3 "'" uglkg 210 210 210 

SSJi Be~a-BHC 319·85-7 Soil ugfkg 5 5 5 

S37 Chrysene 218..()!·9 "'" g/kg 290 290 290 
... SS37 Drbenzofuran 132-64·9 ''" ug/kg 544.5 1000 1000 
~ SS37 Ethylbenzene 100-41-4 "'" "" 11640 43000 29460 

SS37 Fluolllnthrene 206-44..(! Soil ug/kg 98.5 290 250.9 

SS37 Fluorene 86-73-7 Soil glkg 63).!i 1200 1200 
SS37 L<•d 7439-92-1 Soil ug/kg 26510 1.80c+05 43!i20 

SS37 ."iaphlhalene 91-20-3 "'" ug/kg !i633 12000 12000 
SS37 Phenanthrene 8!i..QJ-8 Soil "''" 153.8 410 303.8 

SS37 Pyrene 129..()()..() p<>il "''" 116.!i 360 308.7 

537 Toluene 108-88-3 Soil "''" 16690 79000 49950 

SS37 Trichloroelhene 79..01-6 Soil ug/kg 2.667 ' 3 
SS37 Xylenes (lOIII) 1330-20-7 "" fiikg !il790 2.10e+O!i !.24e+O!i 

Groundwaler 

5539/63 Barium 7440-39·3 "''" "'IL 138.3 210 195.4 

SS39163 CalcJum 440-10-2 ...... "''L 41010 51000 51000 
' 5539/63 Copper 1440-50-3 

"""'' .. IL 14.33 36 23.07 

5539163 !roo 439-89-6 ...... giL 3835 9100 6648 
SS39163 Magnesrum 7439·95-4 ...... giL 847S ilOOO ilOOO 

539163 anganese 439-96-5 ...... 'lliL 1768 3300 2661 
SS39163 Porassium 44()<19-7 "'"' ug/L 2942 3800 3800 
SS39t63 Sodium 440-23-5 ...... ~L 3492 4600 4000 

- 5539/63 Toll! orpniC carb. flOC - .. IL 5000 sooo sooo 
5539/63 Zinc ,,~ w.., filL 12.67 32 21.38 .. 

Sdrface Soil 

539/63 2-Melhylnaplllhalene 1-57-6 Soil ~kg 85.59 1200 207.2 

5539163 !Aluminum 7429-90-!i >oil """ 4.59e+06 7.26e+06 6.82e+06 

lfSS39/63 Banum 44().39-3 Soil '~~" 6921!0 92000 92000 
539/63 BeryUiwn 440-41-7 il 1'!'" ..... "0 "0 

5539/63 BHC, beat 19-85·7 >oil "''" 0.875 2 1.7.57 

5539/63 """"""' 440-43 .. Soil "''" 692.9 1080 1080 
5539/63 atcium 440-70-2 >oil """ 2.06e+06 3.72e+06 3.39e+06 

5539163 hlordane 51-14-9 Soil .. . ...,, 2 1.151 
539/63 hromium 440-47-3 Soil .. 134'0 32300 20340 
539/63 obalt 440-48-4 Soil "' "1!0 8250 77V7 

5539/63 Copper _,... Soil .. !'""' 22100 22100 

539/63 ODD. pp' ,.,... Soil .. ,,. 37.74 "' 67.33 

539/63 DOE. pp' 2-55-9 >oil t"'" 10.19 127 20.61 
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Table 9.1. lcont' d) 

Mnunum Reasonable 
Soun:e MaLriX Average Value Maximum 

A•• Analy!e Measured CAS Number Cod< Units Value De~ec~d Exposure 

SS39163 DDT. pp 50·29·3 Soil ug/kg 28.5 437 64.26 

SS39/63 Endosulfan. a 115-29-7 So1l ug/kg 0.875 2 1.757 

SS39163 Endnn aldehyde 742!-93-4 Sod ug/kg 0.87S 2 1.757 

SS39163 Fluorene 86-73-7 SoLI ug/kg 93.53 680 186.2 

SS39163 !roo 439-89-6 ''" ug/kg 1.00e+07 1.53e+07 1.43e+07 

SS39163 Jsophornne 78-59-1 So1l uglkg 779.7 llOOO 2113 

5539163 Kerosene 008-20-6 Soli ug/kg 570.4 3900 1132 

SS39163 '"' 7439-92-1 Soil ,., .. 7870 11500 11500 

SS39163 Magnes1um 7439-95-4 Soil ug/kg 2.80e+06 4.34c+06 4.1lc+06 

SS39/63 Manganese 7439-96-5 '" """ 2.00e+05 .86e+OS 2.73c+OS 

SS39163 Naphthalene 1-20-3 fSoil ug/kg 69.71 '"' 163.6 

SS39163 N"kel 440..()2.() Soil ,., .. 11120 16700 15540 
SS39163 PotaSSIUm 7440-()9-7 Soil ug/kg 4.36e+05 5.44e+05 5.44e+05 

SS39163 Sod1um 744()..23-5 "'" ,, .. L88e+05 2.86e+05 2.66e+OS 

SS39163 Total petrOleum hydrocarbons TPH Soil ug/kg 8.74e+O.S L78c+07 1..52c+06 

SS39/63 Vanad1um 744()..62-2 Soil ug/kg 17950 26900 254>0 

S39/63 z,~ 440-66-6 Soli ug/.q 32700 45200 4.5200 

Subsurface Soil 

539/63 Atununum 429·90-5 Soil ,., .. 8.99c+06 1.04c+07 1.04c+07 

5539163 Ancmc 744()..38-2 " .,., .. 5093 .. ., .. ., 
5539/63 Barium 440-39-3 jSOil ug/ka; 89170 99200 99200 
5539/63 Bcrylhum 440-41-7 ~il ,., .. 987.3 1450 J4j(J 

5539/63 Cadnuum 440-43·9 Soil "'"' 753.5 12., 1290 
SS39163 Calcium 744()..70.2 Soil uatka: 3.60e+06 4.28c+06 4.28c+06 

SS39163 hlordane 7-74-9 Soil ,, .. 4 II II 

IS:.i39/63 Chromium 440-47-3 Soil - 16300 18700 18700 

539163 Cobalt 440-48-4 Soil , .. 8287 9390 9390 
SS39163 '""" 440->0-8 il , .. 18120 21900 21900 
SS39163 ODD. pp' 2->4-8 ~il /kg 58.4 262 167.4 

539/63 DOE, pp' 2-55·9 Soil .., .. 12.9 S6 36.03 

S539163 DDT. pp' 0.29-3 il , .. 97.4 3S6 244.1 

~39/63 Endosulfan. a 115-29-7 ~il "'"' 5.667 16 16 

5539/63 Endrin aldehyde 421-93-4 fSoil .., .. 17 "' j(J 

5539163 !roo 439-89-6 ll , .. 1.78e+07 2.06e+07 2.06e+07 

SS39/63 Koro- 8008-20-6 fSoil "'"' 
,,... 82000 21690 

'-'39/63 fLud 439-92·1 
~· - 11640 1<000 1<000 

539163 439-95-4 il - 4.83c+06 5.45e+06 5.451!:+06 

11""""63 ......,. .. 439-96-:5 fSoil """' 2.3le+O.S .84e+OS 2.84e+OS 

!SS39163 Nicki:! 44(1-02-0 fSoil - 11000 20100 20100 
539163 Pocassium 440-09-7 f"il ""' 6.54e+05 7Jl5e+05 1.0Se+OS 

5539163 Sodium 44()..23-5 fSoil ,.. 3.3Sc+OS 3.89c+OS 3.89c+OS 

539163 ollll petroleum bydrocarboas TPH 
~· /kg 6.4!le+06 .10e+08 1.67e+07 

5539/63 """'""" 440-62·2 f"il , .. 33000 moo 37100 
5539163 Zln< ~ fSoil "" 47130 SiiOO SJIOO 
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Table 9.1. (cant' d) 

Max1mum Reasonable 
Source Matm; Avenge Value Max unum 

A•• Analy~<: Mea~ured CAS Number Cod• UOH5 Value Detec~ed Exposure 

Groundwater 

ST58 J.-Melhy! -2 ·pentanone !08-!0-1 Water ug/L 29 77 36.13 

ST58 Benzene 7 [ -43-2 '"'"' ug/L 29.35 180 57.81 

ST58 OiCSCl 8334-30-5 '"'"' ug/L 8312 99000 21810 

ST58 Garolme 8006-61-9 '"'"' ug/L 20920 2.60e+05 56430 

ST58 ,..,, 7439-92-1 Water ugiL 76.5 180 103.8 

STS8 Methylene cllloride 75-09·2 '"'"' ug/L 2.7 9 3.641 

ST58 Toluene 108-88-3 '"'"' ug/L 13 .I 140 31.94 

ST58 Xylcncs (total) 1330-20-7 '"'"' ug/L 71.46 830 184.3 

Grou:nd1111ter 

SS64 Alummum 7429·90·5 """' ug/L 1230 1460 1460 

SS64 Arsemc 7440-38-2 w.., ug/L 10.1 13.1 13.1 

SS64 Bar1um 7440-39-3 '"'"' ug/L 21l 230 230 

SS64 Bls(2-ethylhcxyl )phthalate 117-81-7 """' ug/L 3.967 ' ' SS64 CalCium 440-70-2 """' ug/L 54770 55100 55100 

SS64 Cobalt 7440-48-4 """' ug/L 7~ 7 .s 7S 

SS64 Copper 440-50-8 '"'"' giL 24.3 36.1 36.1 

SS64 Di-n-butylphthalate 84-74-2 '"'"' ug/L 3.133 3.6 3.6 

SS64 !roo 7439-89-6 w.., giL 5727 mo 777p 

SS64 L"d 439-92-1 W.•• "'IL 8.467 12.8 12.8 

SS64 Magnesium 439-95-4 """' giL 13200 13300 IJ300 

SS64 Manganese 439·96-5 "'"' :'IlL 3347 5770 S770 

SS64 NICkel 744().02..() fW'"' .. IL 9.9 11.8 11.8 

SS64 SodiUm 440-23·5 "'"' "'IL 5437 >780 5780 

SS64 cuachloroethylcne (PCE) 127-18-4 """' giL 0.9233 1.7 1.7 

SS64 Tnns-1.2-dic:bloroethcnc 156-60-5 w.., "'IL 0.8667 1.6 1.6 

S64 Trichloroethcne (TCE) 9..()1-6 I"'"' giL 1.067 2.7 2.7 

SS64 Vanadium 4<0-<2-2 .... , "'IL 7,., 7.7 7.7 

SS64 ZID< 44()<;6-6 "'"' giL 23.3 23.4 23.4 

O~ral:tle Unit S 

GroiiiMI-ter 

LF02 Alununum 429·90-5 ...... , ug/L 5245 "'" 8570 

LF02 Antunony 440-J6.0 """' :'IlL 5.325 19.8 16.68 

LF02 A=~ 44()..38-2 .... , .. IL 120.1 29S 2.57 .6 

LF<l2 Barium 44()..39-3 """' .. IL 238.6 392 392 
LF02 <.;&U:ium 440-70.2 ... , .. IL 49520 S6400 S6400 
LF02 hloride Chloride .... , giL '"' 16000 16000 
LF02 bronuum 440-47-3 ' IlL 14.9 19.9 19.9 

LF02 """'" 440-S0-8 .... , ~L 38.48 55.9 53.71 

LF02 Di-n-burylphlbalae lfl4-74-2 [W>o. .. IL 1.75 2 2 
LF02 I roo 43949-6 ""'"' :'IlL 31600 606110 ,..,., 
LF02 '-"" 439-92-1 fW'"' IL 11.57 18.3 18.14 

LF02 Mqnesrum 439-95-4 rw.o•• IL 17000 23200 22960 
F02 """""2 439-96-5 I"'"' IL ,,., ,...., 

'"" LF02 Melhylene cblonde 5-09-2 """' L 0.7 17 1.103 

LF02 N1ckel 440-02-0 """' .. IL 22.9 229 22.9 
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Table 9.1. lcont'dl 

Mall unum Reasonable 
Source Matnll Average Value Muimum 
A•> Anaty~e Measured CAS Number Cod• Units 'Value Detected EJtposurc 

LF02 PotaSSIUnl 7440..()9-7 w.., giL 9250 11400 11400 

LFO~ SodiUm 7440-23-S Wa~er ugtL 13690 22400 21150 

LF02 Sulfa~<: Sulfa~~: Wau:r ug/L 11450 39000 33200 

LFO~ Toluene 108-88-3 Wm ug/L 0.7833 2.2 1.354 

LF02 Total d1uotved solids I'"' "'"' ug/L 2.38e+OS 3.10e+OS 3.10c+05 

LF02 Trans-1.2-dlcldorocthenc IS6-60-5 "'"' ug/L 0.65 1.4 0.9523 

LFO! Vanad1um 7440-62-2 Wau:r "IL 21.17 35.2 33.93 

LF02 z,~ 7440-66-6 "'"' ug/L 90.6 126 118.6 

GroundWlltcr 

LF03/FT09 1.1.1-Trichloroethane 11-55-6 ... , ~L 0.175 ' 1.169 

LF03!FT09 1.1-Dichlorocthane 75-34-3 "'"' ug/L 2.125 33 4.935 

LF031FT09 1.2-Dichlorobcnzcne 5-50-1 ..... , filL 9.462 "O 21.86 

LF03/FT09 1.4-Dachlorobcnzcne 106-46-7 "'"' ug/L 10.91 2,. 23.82 
LF03/FT09 .4'-DDD 72-54-8 ..... , giL 0.058 0.21 0.07183 

LF03/FT09 -Methylphenol 106-44-5 w.., ug/L 314.8 6200 850.3 

LFOJ/FT09 Alummum 7429-90-5 Warr:r ug/L 8136 37800 12340 

FOJIFT09 Arsenic 7440-38-2 "'"' "<IL 34.05 100 44.46 

LF03/FT09 Barium 440-39-3 ...... , "IL 358.9 1070 449.1 

LFOJ/FT09 Benzene 71-43-2 .... , giL 1.695 20 3.374 

LFOJ/FT09 Bis(l-cthylhcJtyl)phthalaiC 117-81-7 ..... , "L 20.83 "0 42.61 

LFOJIFT09 rom1de romidc .... , filL 80 480 117.8 

LF03/FT09 admtum 440-43-9 .... , filL 1.276 11.7 2.424 

LFOJIFT09 alc1um 440-10-2 ., "!'_" 90040 5.84e+05 I.J5e+05 

LF03/FT09 Chloride hloride ... , "IL 11270 99000 20300 
LF031FT09 Chrom1um 7440--47-3 .... , giL 20.34 31.8 24.2 
LF03fFT09 Copper 7440-..... 1-' "''L 62.77 2" 88.05 

1f--F031FT09 i-n-butylp!.tbab.IC 84-74-2 """' "IL 17.09 "0 38.29 

LF03/FT09 Dichlomdi11uorometbane S-71-8 ..... , giL 33.44 .,0 89.54 

LRlllfT09 Diclhylphthalarr: -2 """' filL 17.06 Jj0 38.26 
LF03/FT09 Echylbcnzene 100-41-4 "'"' IL 2.485 38 '-72 
LFOJ/FT09 !roo 439-89-6 - L '""' 5.4~e+05 1.5Se+05 

LF03/FT09 Lad -439-92~1 

_, 
IL 23.65 61.9 31.57 

LF03fFT09 fM.p-xylene PXYLENES 
_, 

filL 2.0>1 .. 6.56 

~elfwm 
439-954 .... , filL "'"" , .. 24910 

"""K -439-96-5 
_, I"J'L ,., 7420 3279 

lbyleDe chloride S-09-2 W..Cr jU&IL 12.98 ,. 34.5-4 

ophdul= 1-20-3 ""'"' """-
17.06 ,. 38.26 

u-uJ/FT09 ickcl 440-02-0 Wier __IVIIL 38.28 ,._, 49.96 

LRlllfT09 jO-Xylenc 5-47~ """' IL 2.995 " '-""' LRlllfT09 """"' 108-9.5-2 "'"' 17.25 ,. 38.43 

LRlllfT09 Pocauium 440-09-7 - /L 10060 46600 U610 
LF03/FT09 jSOC!ium 440--23-.5 

_, 
"'IL 16440 9Jj00 24630 

LFOJ/FT09 jSulfae '""'"' ""'" fill 9792 22llOO 11720 

LF031FT09 euac:hJornclhylene (I'CE) 127-18-4 I""" I'J'L ,_ ... 
" 1.448 

LF031FT09 [Toluene 10&-88-J ""'"' filL 23.58 460 63.29 
LF03/FT09 OQl dissolved solidl s ""'"' filL .5.02c+OS .601:+06 8.77e+05 
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Table 9.1. (cant' d) 

Muunum ~asonable 
Source Mamx AVCI3ge Value Max unum 

'"' Analv!C! .\leasured CAS ~\'umber Cod< Uni!S Value Detected Exposure 

LF03:Ff09 Tn~hloro~tllen~ 1TCE1 79-Ul-6 Via~r ug/l 7.993 1>0 20.92 

LFQJ.FTIJQ Tr"hlorol1uurometllane 75-69-4 Wa~r ug/L 1.125 13 2.206 

LF03·FT09 \"anad1um 7440-62-2 Water ug:L 20.79 43 29.89 

LF031FT09 Vm>l ~lllonde 75-01-4 w.,., ug/L 1.209 17 2.6~ 

LF03/FT09 Zmc 7440-66-6 Water ug/L 142.8 1030 241.3 

Surface SoU 

LF03/FT09 1.1. J -Tncbloroethane 71·~~-6 Soil ug/kg 50.~ 240 89.11 

LF03/FT09 1.1-Dicllloroethylene 75-35-4 "''1 ug/kg " 300 120.8 

LF03iFT09 2-Methy ]naphthalene 91-57-6 Sod ug/kg 748.9 4100 1~28 

LF03iFT09 4-Methylphenol 106-44-5 Soti ~ .. 205.8 600 281.6 

LF03/FT09 Accnaphthene 83-32-9 Soil ug/kg 164.5 330 229.3 

LF031FTW Alummum 7429-90-S Soti ug/kg 6.94e+06 2.66c+07 1.08e+07 

LF03!FT09 Arsen" 7440-38-2 "' ug/kg 4207 12300 6088 
LFOJ;FTQ9 Banum 7440-39-3 So1l ug/kg J.26e+OS 2.70c+06 7.60e+05 

LF03/FT09 Benzene 71-43-2 Soil ug/kg 26.3 6S 34.18 

LF031FT09 Benzotatamhracene 56-SS-3 Soil "''" 216.8 1>00 354.6 

LF03/FT09 Benzo(aJpyn:nc 50-32-8 "'" ug/kg 216.3 1700 :!70.7 

LFOJIFT09 Benzo{b]ftuoranthcnc 10~-99-2 Soil ug/kg 271.4 330 330 
LF03/FT09 Benzo(ghiJperylene !91-24-2 Soli """ 232.6 1400 360 
LF03/FT09 Benzolk Jfluoranthene 207-QS-9 Soil "'"' 242.9 2100 430.~ 

LF031FT09 Beij·lllum 440-41-7 Soti ua:/kg 757.3 1725 lOIS 

LF03/FT09 Bls(2-ethylhexy[) phthala~ 117-81-7 Soil "''" 209.4 1700 3!6 
LF03/FT09 Butylbcnzylphthalate 8~-68-7 Soil "''" 181.4 330 24S.4 

LF03/FT09 Cadm1um 440-43-9 Soti ug/kg 344.4 1280 '" LF03/FT09 Calcium 7440-70-2 Soil glkg J.09c+07 5.6Se+01 2.00e+07 

LF03/FT09 Chrom1um 7440-47-3 "'" g/kg 17~0 3S700 22780 

LF031FT09 Chrysenc 218-01-9 
~· 

ug/kg 252.5 2300 "6.3 
LF03/FT09 Coball 440-48-4 Soil '"' 10310 3071JO 14340 

LF03tFT09 <>pP<< 7440-S0-8 Soil "''" 28090 85100 40910 
LF031FT09 Dl·n-butylphthalalrl ~~74-2 Soti oglkg l7S 330 240.S 
LF03/FT09 Di-n-octylpbthala~ 117-84-0 Soil "''" 206.1 330 257.1 

LF03/FI'09 Dibenz[a.h]anthncene 3-70-3 Soti "'"' 189.2 400 253.2 

_ LF031FT09 Dtethyl phthataoe ...... , 
>oil '""" 

181.7 330 246.1 

LF03/FT09 Ethylbcnzene 100-41-4 Soil "''" .. 100 " LF031FT09 Fluoranthene 06-44<! Soti """ 380.8 4>00 781.7 . 
LF03/FT09 lndenof1.2.l·ed)J!YRine 193-39-S >oti ug/IQI 240.3 1>00 37S.2 

LF03/FT09 hoo 7439.a9--6 Soil glkg 1.72e+07 .20<+07 2.23e+07 

LF03/FT09 Kerosene 8008·2<>< Soil """' 16970 l.IOe+Qj 39720 
LF03fFT09 l.ud 439-92-1 Sod """ ""0 1.32e+OS 21900 
LF03/FT09 Magnesium 439-95-4 Soil "''"' S.40e+06 1.48e+07 7.2&e+06 

LF03/FT09 Manganese 439-96-S ~il "'"" 3.01e+OS .2Se+OS 3.77e+OS 

LF03/FT09 Mem~ry 439-97--6 Soil "'"' 46.76 160.6 83.93 

LF031FT09 Methylene chloride S$2 il "''" 160 4400 1632 

LF03/FT09 Molybdenum 439-98-7 >oil "''" 2137 ""' 3422 
LF03/FT09 Naphthalene 1·20-3 Soil """ 431.6 1l00 ""·' LF031FT09 N~etel 440-<12.0 Soil ua:tkg 22S90 64300 30890 
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Table 9.1. (cont'd) 

Maxunum Reasonable 
Source Mam~ Average Value Maxunum 

'"' Analyte Measured CAS Number C<><l< Um!S Value Detected EJ.posure 

LFOJIFT09 Phenanthrene 85-01·8 Soli ug/kg 214.8 2200 412.5 

LF03 1FT09 PotUSIUm 7440-Q9-7 "' uglkg 9.80e+OS 3.45e+06 1.~+06 

LFOJ/FT09 P~ rene 1~9-()()-Q Soil ug/kg 263.2 2400 475.9 

LF03iFT09 odiUm 7440-23-5 Sot! ug/kg 6.04e+OS 2.71e+06 L0ie+06 

LFOJ/FT09 Thall tum 7440-28-o Sod ug/kg 13130 29400 18290 

LFOJIFT09 Toluene 108-88·3 Sot! ug/kg 119 470 !90.5 

LF03!FT09 TPH TPH Soil ug/kg 1.97e+05 4.90e+06 4.16e+05 

LF03/FT09 Trichlomethene 79-QI-6 Sotl ug/kg 34 160 60.04 
F03!FT09 Trichlorulluommethane 1~-694 Soil ug/kg 121.5 S40 206.7 

LF031FT09 Vanadium 7440-62·2 Soil g/kg 42!90 1.55e+05 64870 

LF03/FT09 Zinc 7440-66-6 Soil ug/kg 41510 J.68e+05 70740 

Subsurfaet SoU 

LF03/FT09 Acenaphthene &3-32-9 Sod "''" 14.17 60 32.64 
LF03/FT09 Alummum 7429-90-S Soil "''" &.95e+06 2.4le+07 l.33e+07 

LF03/FT09 Arscntc 440-3&·2 Soil ug/kg 4088 ssso 5886 

LF031FT09 Banum 7440-39-3 SoU ''" 2.14i=+OS 1.31e+06 5.56e+05 

LFOJ/FT09 Berylltum 7440-41·7 Soil """ 694.1 !220 951.4 

LFOJ/FT09 Cadmium 7440-43·9 Soil ug/kg 479.9 788 711.4 

LF03/FT09 alctum 744().70-2 Soil "''" l.S7e+07 6.54e+07 2.94e+07 

LF03/FT09 Chromium 7440-47-3 C.Oil '"' 21620 47800 29190 

LFOJIFT09 Cobalt ......... Soil '"'' 11100 17300 13170 

LFOJ/FT09 Copper 7440-50-a oil '"' 33460 61400 42SOO 

LF03/FT09 ODE. pp" 2·55-9 Soil ''"' I 2 2 

LFOJ/FT09 !DDT. pp' po-29-3 Soil "'"' 2 ' ' LFOJ/FT09 !roo 439-89-6 Soil ''"' 1.79e+07 2.58e+07 2.06e+07 

LFOJIFT09 Kerosene ~-2()-{j Soil '"' 2.51e+05 l.S9c+06 5.8Ie+05 

LF03/fT09 "' .. 7439-92-1 oil '"' 7236 11800 8727 

LF031FT09 Magnestum 439-95-4 Soil "'"' 5.&2e+06 8.02e+06 6.78e+06 

FOJ/FT09 -- 439-96-S f'Oil "'"' 2.92e+05 .2Se+M 3.60e+05 

LF03/FT09 Methylene chloride 5-09-2 Soil "''"' m.5 2200 , .. 
LP03/fT09 Molybdenum 439-98-7 f"'il ''"' 166.5 ""' 2602 

LFOJIFT09 Nickel ......,.., f'Oil """ 24650 44100 """' LP03/FT09 Poanium 440-09-7 Soil ''"' l.lle+06 3.74e+06 1.92e+06 

LF031FT09pooium 440-23-5 f"'il "'"' .48e+OS 6.50e+<H 5.1Se+OS 

Rl3/Fro9 0111 dissolved so.lids IDS Soil """' 90.87 97.4 93.14 

LF031Fro9 oal peuolcum hydrocarbons TPH Soil "''"' <f.66e+M UOe+07 1.20e+06 

LP03/FT09 Vanadium .....,_2 Soil ~q """' 1.42c+OS 78640 
LF03/Fro9 Zio< 440-66-6 

""'" '"''"' 46600 68200 585Hl 

Grouadwaltr 

LFOJ·sp l,I·Dicbloroccbane 5-34-3 ..... "'lL 33 33 33 

LPOJ-sp 1.2-Dicblorobe~U~me 5-S0-1 ..... 'IlL . 137 250 2SO 
LFOJ·sp I ,4-Dk:hlorobcnte:ne , ...... 7 r>""• "8iL 166 2SO 2SO 
LF03.., -Methylpbcnol ,~, Waer J'P"L 6200 6200 6200 

LFOJ·sp lumimlm 429-90-5 \\lot• '8/L 333 333 333 

LF03·sp """" 440-38-2 -· .. IL '·' '·' 5.4 

!LHJ3·sp Banum 44().]9-3 I"'"' 'IlL "' "' "' 
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Table 9.1. (cant' d) 

Source ~:: 
Average Value Mu~m 

Are> Analyte Measured CAS Number Uruu Value De~cu:d Expo5un: 

143-2 W.« 20 20 20 

' W>« '"- 19 !9 

c""""' 
,_, W>« l'L 

l ... , :>L 99000 99000 99000 
20- 207 '" COP!"' ... , VL 20.2 20.2 20.2 

' l ' 175-7!-8 w.., ~g/L "0 650 "~ 
l l ... , I"''L " " "II 

!roo "'"' :/L 
wo J"'« l'L u u ll 

I"""' iL .. .. .. 
' 7439-954 I""•' ~giL 49900 49900 49900 

I"""' I"''L 74<0 '"" "'"II 
75-Q9-2 I"'"' og/L ,. 2>0 2SO 

i:"<iCkel 27. ZC. 27.2 

l "4'-'> I"'"' "'lL " 47 " Phoool 1'08-95-2 I"""' :/L 250 250 250 

I"'"' /L 46600 

""""" So<,om I"'"' iL ""'" """' 91,00 

I fPCEI I 1_, og/L " " " I"'"'~ I"'"' I""L ""'I ... ""II 
Too:, I 1 solids TDS I"'"' log/L 

79-<Ji-6 ,. ISO ISO 
75-694 .... , I"''L " IJ " Vioyl ohlondo 7S-<l14 ... , Og/L 17 17 

249 _249 249 

~F04 '~'"' I"'"' ;L 120 120 120 

[LF04 _ 1221 

""" 
1900 

:LH/4 ,_, l'L 2.0 4.1 4.1 

ILF04 - ;L ..,.. "'"'" [LF04 - iL ""I zoo zoon 
ILF04 Cob•: """' :IL 69.33 120 12011 

1'-':"'_ 143. 
[LF04 I'"'"' iL 1700 1700 1700 
LF04 I"'"' 1"8/L 

IL"". I""' I"'"' I""L 
[LF04 ,'-'"' -· !iL " 2S " LF04 

[LF04 """' l'L """ '"" '""'I 
ILF04 Nickel 

== """' I"'IL 186.7 330 330 

~"". 
_,_, 

ILF04 I'"'"' I"''L mw 10000 10000 

[LF04 So<hom I"'"' [oi!L 46330 67000 67000 

~ ,,,.. .. j_WOOI I"''L '~J "00 2700JI 
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Table 9.1. (cont'd) 

Ma:oamum Reasonable 
Soun:e MamJt Ave111ge Value Muunum 
Are. Analyte Measured CAS Number Codo Units "'"' Detected Exposure 

LFO< Total d1ssoh·cd sohds TDS Water ug1L 820 1000 \000 
LFw \ianad1um 7440-62-2 Wa~er ug/L 141.7 350 350 
LF04 Zmc 7440-66-6 w..-. ug/L 276.7 S\0 S\0 

Surface Soil 

LF04 2 ·Mcthylnaphthalene 1-57-6 Soil ug/kg 63.75 210 178.5 

LFW Banum 440-39-3 Soil ug/kg 4.09c+05 1.60e+06 7.89c+05 

LF04 Beryllium 7440-41-7 "'' ug/kg 306.2 \400 602.3 

LF04 B1s( 2-cthylhcxyl !phthalate 117-81·7 Soil ug/kg 36.25 70 62.72 

LF04 Calc1um 7440-70-2 Soil uglkg 7.3le+06 l.l0e+07 8.74<:+06 

LF04 Chrom1um 440-47-3 Soil uglkg 18880 23000 21240 

LFO< Cobah 7440-48-4 Soil ug/kg 7250 9000 8109 

LF04 Copper 7440-50-8 Soil uglkg 30110 """" 35540 

LFO< lro" 7439-89-6 SQil ug/kg 1.60e+07 1.80e+07 1.72c+07 

LFO< Magncs,urn 7439·95-4 Soil ug/lcg 4.35e+06 5.60e+06 4.87c+06 

LFO< Manganese 7439-96·5 "'' ug/kg 3.06e+05 3.70c+05 3.30c+05 

LFO< Nickel 7440-02-0 Soil ug/kg 18250 26000 210<0 
LFO< PotaSSIUfll 7440-09-7 ,, g/kg L79e+06 2.10c+06 1.95c+06 

LF04 SodJUnl 440-23·5 Soil oglkg 4.85c+05 5.80e+05 5.37e+05 

LFQ.l TPH TPH Soil "''" 59390 3.70e+OS 92110 

LF04 VanadLum 7440-62-2 Soil ug/kg 35120 46000 39800 

LF04 Zmc 440-<6-6 Soil r>V" 59880 I.OOe+OS 71850 

Subsurface Soil 

LF04 2.4-DmltrnfDiucne 121-14·2 Soil glkg n.s 120 120 
LF04 Bls(2·ethylhexyl)phthalate 117-81·7 Soil r>V" 46.43 \90 72.36 

LF04 Dt-n-butylpltthalall!l 84-74--2 Soil ug/kg 503.1 6300 1127 

LF04 n-N itmsodlpllcnylarmnc 86-30-6 Soil ug/q 140 S30 445.9 

LF04 TPH ,rfH oil glkg 60970 .14c+05 98420 

Groundwater 

LF06 AlumLnum 429.()0.5 "'"' "'IL 607S 9360 9360 
LF06 Arsenic 440-38-2 "'"' giL 31.6 38.3 38.3 

LF06 Banum 440-39-3 

_, 
IL 185.2 384 372.1 

LF06 Bls(l-ethylhcxyl)phlhalar.e 117-81-7 "'"' "'IL 4 ' s 
LF06 Cadm1um 44()..43-9 w.., ~IL 0.62S I 0.9191 

F06 alc1um -70-2 "'"' ~IL 65420 73600 73600 

LF06 Chloride bloride ,_, 
~IL 2900 <700 -LF06 Chmmium 7440-47-3 1Wu:r IL \8 20,2 20.2 

LF06 opper -S0-8 IWa11:r L S9.6S 82.\ 82.1 

LF06 Di·n·butylphthalall!l 84·14-2 ,_, IL 2.S ' 4.538 

LF06 Oicthylphthalate 84-66-2 "'"' r"'L 4.75 ' ' LF06 Ethylbcnzcnc 100-41-4 w.., IL 0.87$ 2 1.151 

LF06 lro• 439-89--6 

_, 
IL 166SO 2\SOO 21280 

LF06 L"d 439·92·1 

_, 
L 11.45 23.1 23.1 

LF06 Mqnesium 439-95-4 ,..., IL 16820 21200 ll:ZOO 

LF06 """"" 439-96-5 

_, 
IL 20\8 2790 26SS 

LF06 Nickel ....., .. _, 
.,.tl 30.9 31.8 31.8 

LF06 Potassium 44<><>9-7 w.., ~IL S440 S440 S440 
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Table 9.1. (cant' d) 

M~~unum Reasonable 
Source Mam~ Average Value Ma~imum 

Are• Analyle Measured CAS Number Cod< Units Value De~ected Exposure 

LF06 Sod1urn 7440-23-5 "'"' ug/L 8875 9S20 9520 

LF06 Sulfa1e Sulfate Water ug/L 11080 18000 17640 

LF06 Total dissolved solids OS "'•' ug/L 2.S0e+05 2.70e+05 2.70e+05 

LF06 VanadiUm 7-W0-61-2 ... , ug/L 22.92 30.1 30.1 

LF06 Zuu: 744(1-66-6 w.., ,,/L 68.62 ... .. .• 
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Table 9.2a Cancer Rrsks for Source Areas in OUs 3, 4, and 5 

Ft•lure Current Future 
Future Typ~eal Future Current Playing Playing 

Hazard Quot1ent ii IJ 1()0 "11h ruundm~ Worker Res idem Resident Worker Child Child 
-

Operable L 1111 :0 

DP44 l1ng~'IIOII '"''I ChwmiUIIl ~ < < < < -- --

\lanpn~>~ < < 0 J35 < -- -
-\nthra,cnt < < < < -- -
Jn0rganic Sum 0 0185 0.0369 0 144 0.0185 -- -

Inhalation ~oil Chr(lminm 6 0.108 0.108 0.157 0.108 - -· 
,\fanganesc < < < < .. .. 
Inorganic Sum O.J 17 01!7 0.17 0 117 .. -

lngesuon GrounU11 au:r Manganese 9 139 25.2 < - -

Trichloroerhene 0.81~ 1.25 2.27 < .. -
Omanic S11m 0 812. 1.25 2.27 - - -
lnorgamc Sum 9 13.9 25.2 - - -

Demml Ground"ater Manganese 0.184 019 0.257 < - -
Trichloroethene < < < < - -
Inorganic Sum 0.184 0.19 0.257 - - -

WP45 Ingestion Soil Chrom1um 6 < < < < - -
Manganese < < O.Jl4 < - -
vanadium < < < < - -
Anthracene < < < < .. -
Trichloroelhene < < < < - -

Jnorganec Sum 0.016 0.0319 0.124 0.016 - .. 
Inhalation Soil Chromium 6 < < 0.0696 < - -

Manganese < < < < - -
IOO!Janic Sum 0.0542 0.0542 0.0789 0.0542 - -

lngcsuon Groundwater Manganese 4.69 7.25 13> < - -

\Snadium 0.206 0.319 O.S78 < - -
Trichloroelhene 023 O.JSS 0.644 < - -
Organic Sum 0.23 0.3SS 0.644 - - -
Inorganic Sum ,, 7.57 13.7 - - -

Dermal Groundwater Manganese 0.0959 0.0991 0.134 <- - -
\\lnadiunl < < < < - -
TrichloroetbcM < < < < .. -
Inorganic Sum 0.127 0.131 0.177 - - -
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Table 9.2a. (cont'dl 

future Current Furure 
Fuhm: T;.p1cal Future Current Playing Playing 

Hazard Quoucm li 0 I 00 "ith rounding Worker Resident Resident WorKer Child Child 

limo ~~nge>tiOil Ground"ater Arsen•c 0 -l?Q 0.7-l I l' < .. -
Manganes~ "' 6.92 !2 5 < .. -
Tetrachloroethenc ' < < < -
Inorg-anic Sum .f.96 766 13.9 .. - -

Dennal Groundwater Arsenic 0 0568 0.0587 0.0795 < - -

Manganese ().0913 0.0945 0.128 < - -
Tctrachlorot:thene ' < < < - -
Jnorg-amc Sum 0.148 () 153 0.208 - - -

ssS1 Ingestion Groundwater Toluene 0 0929 0.143 0.26 < - -
Organic Sum 0.0929 0.143 0.26 - - -

1nhalauon Groundwater Toluene 0 465 O.SI I 0 651 < - -

01-!!anlc Sum 0 465 0.511 0.651 - - -
. 

SS61 Ingestion Soil Arsenic < < < < - -

Barium < < < < - -
Chromium 6 < < < < .. -
Manganese < < < < - -
\anadium < < < < - -
Trichloroelhcnc < < < < - -
Inorganic Sum 0.0122 0.0244 0.0947 0.00663 - -

Inhalation Soil Chromium 6 0.101 0.101 0.147 0.0695 - -
Manganese < < < < - -

-· Inorganic Sum 0.108 0.108 0.158 0.0742 - -.. 
SS61 Ingestion Groundwa~r Arsenic 2.65 4.09 7.42 < - -

.•. 
Barium 0.187 0.289 0.525 < - -
Beryllium < < < < - -

I \cad_mium < < 0.0603 < - -

Chromium 6 0.11 0.169 0307 < - -
Manganese 17.3 26.6 48.3 < - -
Vanadium 0.179 0.277 0.502 < - -
Pentachlorophenol < < < < - -
Gasoline < < < < - -
T richlorocthcne 0.262 0.405 0.735 < - -
Organic Sum 0.288 0.445 0.808 - - -
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-~----------------------------===~ 

Table 9.2a. lcont'd) 

. 
F ulur~ Current Furure 

Fuwr~ T~ P•~al Future Current Playing Playtng 
Hazard \)unll~nl {! r, IIJ(J "1111 roundl!l~ \\nr~er Restdent Res•dem Worker Chtld Child 

!1 1\UP,!.alltc ~ Ulrl ~0 ~ J I 5 5 7.2 .. .. ·-. 
Oerm~l (,rllull<h' ater Arsen,,- t) 31~ 0 3~~ 0 ~)9 < .. -

Bartum < < < < - ·-
Ber..-llium < < < < -· -

CadnllUrll < < < < - -· 

Chromium (J 0.07~ 00764 0.104 < - -
Manganese 0.352 OJ64 0.493 < - -
V..nadoum < < < < .. .. 
Pentachlorophenol 0.302 0 203 0.422 < ·- -
Trichloroethene < ' ' ' - -
Organic Sum 0.302 0.203 0.423 .. - -
Inorganic Sum 0.773 0.798 !.08 - - -

SS6l-sp Ingestion Groundwater Gasohne O.(){i31 0.0974 0.177 ' - -
Trichloroethene 1.08 1.67 3.03 ' - -
Organic Sum 1.15 I .77 321 .. - -

Operable Untt ~ 

DP2S lngesuon Groundwater Arsen"tc 1.01 1.56 2.83 ' - -

Manganese 12.9 19.9 362 ' - -
Toluene 0.0592 0.0914 0.166 ' - -

O!¥anic Sum 0.0592 0.0914 0.\66 - - -
Inorganic Sum 13.9 2U 39 - - -

Inhalation Groundwwer Tolueru: 0.296 0.325 0.414 ' - -
OfJanic Sum 0.296 0.325 0.414 - - -

Dcnnal Groundwater Arsenic 0.12 0.124 0.168 ' - -
Manganese 0.264 o.2n 0369 ' - -
Toluene < < ' < - -

Inorganic Sum 0.383 0.396 O.B7 - - -
Ingestion '*sctables Heptachlor epoxide ' < 0.0672 ' - -

Dieldrin < < ' < - -

Tolueru: < < < < - -
Organic Sum - - 0.0677 - - -

sm Ingestion Groundwater Arsenic 0.665 1.03 1.86 ' - -
Chromium 6 ' ' 0.0767 ' - -
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Table 9.2a. (cont'dl 

Future Current '""" fuwrc T•pical Future Current Playing Playing 
Hazard Quot1ent i1 0 100 \\llh roundin~ \\orl.:er Resident Resident Worker Child Child 

Copper < 0.0771 0 14 < - -
\fanganese 11 4 17 5 31.8 < - -
Inorganic Sum I~ I 18 i 33.9 .. .. -

Dermal Grotmdll ater Ar~emc 0 Oi88 0 0814 011 < - -
Chromium 6 < < < < .. -
Copper < < < < - -
Manganese 0 232 0.24 0.325 < - .. 
Inorganic Sum 0 33 0341 0.462 .. .. -

WPJJ Ingestion Groundwater Arsemc 0 593 0.916 166 < - -
Manganese 17.3 26.7 48.5 < - -
Inorganic St~m 17_9 276 50.2 - - -

WP33 Dermal Groundwmer Arsenic 0.0703 0.0726 0.09&4 < - -
Manganese 0.354 0 365 0.495 < - -
Inorganic Sum 0 424 0.438 0.593 - - -

SS35 Ingestion So1l Beryllium < < < < - -

Chromium 6 < < < < - -
Manganese < 0.0627 0.244 < .. -
Chlordane < < < < - -

DDT 0.0572 0.114 0.444 < - -
Heptachlor epoxide < < < < - -
Aldrin < < < < - -. 
Organic Sum 0.0582 0.116 0.451 0.00492 - -
Inorganic Sum 0.0323 0.0644 025 0.0139 - -

... 
Inhalation Soil Chromium 6 0.081 0.081 0.118 0.0644 - -

Manganese < < < < - -
lnOf!!anic Sum 0.0974 0-0974 0.142 0.0713 - -

"""'" Soil Beryllium < < < < - -
Chromium 6 < < < < - -
Manganese < < 0.0529 < - -
Chlordane < < < < - -
DDT 0.356 0.499 0.964 < - -
Heptachlor epoxide < < < < - -
Aldrin < < < < - -
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Table 9.2a. lcont'd) 

r uture Current Furure 
fu•ur~ Typrcal Futur~ Current Pia~ ing Playing 

Hanr!l Qu0trent " !I IO!J nrth rcundrn~ \\or~er Resrdent Resident Worker Chr!d Child 

Urganr._ '>urn ll _;~~ II 508 0.98 0 0306 -- -
lnor~JniC ~um I) 0201 IJ 0181 0 05--14 0 00867 -- --

Ingest ron \i:g.ctable:. Ber.llrum ' ' ' ' -- --
~1anganese < ' ' ' -- --
ChiMdane < ' ' ' -- -
DDT ' ' ' ' -- -

Heptachlur epo.\ide ' ' < < -- -
Ah.lrin < < < < -- -
Organrc ~um -- -- 0.0582 -- -- -

Ingestion <;hcllflsh Berc-llrum ' < ' < - -
Manf!anesc ' < < < -- -

Chlordane < < ' < -- -
DDT ' ' < ' -- -
Heptachlor epoxide ' < < < -- -
Aldrin < < < < - -
Organk Sum -- -- -- - 0.104 0.0814 

SS36 Ingestion Soil Arsenic < < 0 122 < - -
Beryllium < < < < - -
Chromium 6 0.0666 0.133 0.517 < - -
Manganese < < < < - -
DDT < < < < - -
Inorganic Sum 0.0871 0.174 0.675 - -- -

Inhalation Soil Chromium 6 1.79 1.79 2.6 < - -
Manganese < < < < - -
Inorganic Sum 1.79 1.79 2b - - -

Dermal Soil Arsenic < < < < - -
Beryllium < < < < - -

Chromium 6 < 0.0581 0.112 < - -
Manganese < < < < -- -
DDT < < < < - -
Inorganic Sum 0.0542 0.076 0.147 -- - -

Ingestion Groundwater Manganese 8.61 IJJ 24.1 < - -
!nof!!anic Sum 8.61 JJ_J 24.1 - - -
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Table 9.2a. (cont'd) 

Future Curren! Future 
Future Tvpical Future Current Playtng Playing 

Hazard Quou~nt 'il 0 I ()I) "11h rounding \\'orl.:~r R~s1dent Resident Worker Ch1ld Child 

SS36 Dermal Ground\\ater Mang_an~sc (J 176 0.182 0 2~6 < -- -
InorganiC ~um 0 176 (J 181 0.2~6 -- -- --

OrganiC Sum -- -- -- -- 0.104 0.0814 

SS37 Ingestion Groundwater Arsemc [ 63 2.52 --1.58 < -- --

Chromium 6 < < < < - --

Manganes~ 5 07 782 14.2 < -- --

lnNgani' Sum 6.7 104 188 -- - --

~rmal Groundnat~r Arscni' 0.194 0.2 0 271 < - -
-

Chrom1un1 6 ' < < < -- -
Mangan~s~ 0.103 0.107 0.145 < - -
Inorganic Sum 0.301 0.311 0.421 -- - -

SS39/63 lngest10n Soil Arsenic ' < < ' -- -

Beryllium < < < < - -
Chromium 6 < < < < - -
Manganese ' < 0.0863 < - --
DDT < < < < -- -
Inorganic Sum 0.0181 0.0361 0.14 0.0118 -- -

Inhalation Soil Chromium 6 0.111 0.111 0.162 0.111 - -
Manganese < < < < - -

Inorganic Sum 0.[ 17 0.1 I 7 0.17 0.117 - -
Ingestion Groundwa~r Manganese Sl 8.03 \4.6 < - --

Inorganic Sum '-' 8.03 14_6 - - -
.,_ 

Dermal Groundwater Manganese 0.106 0.11 0.149 < - ---
l~anic Sum 0.\06 OJ! 0.149 - - -

STS8 lng«tion Groundwa~r Gasoline 2.76 4.26 7.73 < - -
Organk sum 2.76 426 7.73 - - -

SS64 Ingestion Groundwater Arsenic 0.427 0.659 L2 < - -
Manganese 11.3 17.4 31.6 < - -
Tetnlchlorocthene < < < < - -
Trichloroethene < < < < - -
Inorganic Sum 11.7 18.1 ,. - - -

Dl:rmal Groundwater Arsenic 0.0506 0.0523 0,0708 < - -
Manganese 0.231 0.238 0.323 < - -
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Table 9.2a. lcont'd) 

Future Current Future 
f'un~re Typ1cal Future Current Playing Playing 

HalanJ Qm'tt~•ll ,; !) IOtl \11(11 roun\Jrtl\!. \\-orker Resident Re~ident \\Orkcr Child Child 

fctracliiNl'~thene < < < < .. -
Tmhlowethene < < < < .. .. 

lnorpmc ~um 0 ~81 0:!.9 0.393 .. - -
Operabk L'nn 5 

LF02 fllgCSIIOil C.muml\later ;\r.;emc '" ll 236 < - .. 
Chromium 6 < 0.0601 0.109 < .. -
Mangan~se 2.86 4.41 8 < .. .. 
lnorgamc Sum 11.3 17.5 31 7 .. .. -

Dermal Gmundwa1er Arsemc 0.997 !.03 U9 < .. -
Chromium 6 < < < < .. -
Manganese 0.0583 0.0603 0.0816 < .. -
lnorgamc Sum 1.08 l.J2 I .51 .. .. -

LFOJIFT09 lngcsuon Soil Arsenic < < < < - -
Barium < < < < .. -
Ikryll'•um < < < < - -

Chrommm b < < < < .. -
Manganese < < 0.115 < .. -
1.1.1-Trichloroethane < < < < - -

Kerosene < < < < - -
1.1 Dichloroethylene < < < < - -
Trichloroethcne < < < < - -
lno!Jl!anic Sum 0.0221 0.044 0.171 0.0218 - -

LF031FT09 InhalatiOn Soil Chromium 6 0.268 0.268 OJ9 0>09 - . -
Manganese < < < < - .. 
IIIO'l!llnic Sum 0.286 0.286 0_416 0.227 - -

Dermal oil Arsenk < < < < - -
Barium < < < < - -
Ikryllium < < < < - -
Chromium 6 < < < < - -
Manganese < < < < - -
I .I. I -Trichloroethane < < < < - -
Kerosene < < 0.0959 < - -
1.1 Dicllloroethylenc < < < < - -
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Table 9.2a (cent' d) 

Future Current Future 
Future Tvf'•Cal Future Cum:nt Playmg Playing 

Hazard Quotient (I 0 I 00 "ith rounding Worker Resident Resident Worker Child Child 

Tnchlomethene < < < < - -

Organ1c Sum 0 0355 0.0497 0.0959 0.00245 -- --

lngeslloll Ground" ater Arsemc I ~ 5 2.24 4.06 < -- -
Bar1um 0 06~7 0.0969 0.176 < -- -
Chrom1um 6 < 0 0731 0.133 < - -
Manganese 6 42 9.91 18 < -- -
1.1 .I-Trichloroethane < < < < - -
I A·Dichlorobcnzene < < < < -- -
Tetrachloroethene < < < < -- -

Trichloroethene < 0.0526 0.0954 < - -
Organtc Sum 0.0418 0.0645 0.117 - - -
Inorganic Sum 7.98 12.3 22.3 - - -

Dermal Ciround\,ater Arsenic 0.172 0.178 0241 < -- -
Barium < < < < - -
Chromium 6 < < ' < - -

Manganese 0.131 0.[)5 0.183 < - -
1 ,1.1 ·Trichloroethane ' ' ' ' -- -
l ,4-Dichlorobenzene ' ' < ' - -
Tetrachlorocthenc ' ' ' ' - -
Trichlorocthenc ' ' ' ' - -
lnorgnmc Sum 0.336 0347 0.47 - - -- Ingestion \egetablcs Beryllium ' ' ' ' - -

" 
Mangii1CSC ' ' ' ' - -
I, I, l· T richlorocthanc ' ' < ' - -
Kcro$CnC ' ' 0.06&8 ' - -
1.1 Dichlorocthylcnc ' ' ' ' - -
Trichloroclhcnc ' ' ' ' - -
Organic Sum - - 0.0695 - - -

LF03·sp Ingestion Groundwater Arsenic 0.176 0.272 0.493 ' - -
Cadmtum ' 0.0574 0.104 ' - -
Chromeum 6 ' 0.0625 0.113 ' - -
Manganese 14.5 22.4 40.7 ' - -
l ,4·Dichlorobenzenc ' ' ' ' -- -
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Table 9.2a. (cont'dl 

hnur~ Current Future 
hlll'f~ J: p1cal Fmure Current Playmg Playing 

Hanrd Ou<lli~IH •! 1! ](HI \IIIII ruund1ng. V.·orker Res1dent Res1dem Worker Child Child 

T~tr .teh lor0~thene (j (1:' 18 008 0 1-15 < .. .. . 
-, nchl<'foethenc 0 ~-15 () 3i8 0 685 < .. .. 
Organic Sum 0 299 0.462 0.839 - .. .. 

Inorganic Sum '" 21.8 '" .. .. -

Oem1al (,round,latcr :\rsen1c ' < < < .. .. 
Cadm•um < < < < - -
Chromurm r, < < < < .. -
~1angancs~ 0 297 

0 '" 
0 415 < - -

I A-Dichlorobenzene < < < < - -
Tetrachloroethcne < < < < - -
Trichloroethenc < < < < .. -
Inorganic Sum 0.348 0.359 0.487 - .. -
Organic Sum .. - 0.0695 - - -

LF04 lngesuon -'>Oil Barium < < < < - -

Beryllium < < < < .. -
Chromium 6 < < < < - -
Manganese < < 0.1 < .. -
Nickel < < < < .. -
Vanadium < < < < .. .. 

Inorganic Sum 0.0171 0 0341 0.132 0.0171 - -
lnhalauon Soil Chrom'1um 6 0.111 0.111 0.162 0.111 - -

Mangane5e < < < < - -

Inorganic Sum 0.12 0.12 0.175 0_12 - -
Ingestion Groundwater Arsenic 3.91 6.04 ll < - -

Barium 0.265 0.41 0.744 < - -
Beryllium < < < < - -
Chromium 6 0 391 0.604 II < - -

Manganese 10.8 16.6 30_1 < .. -
Nickel 0.161 0.249 0 452 < .. -
Vanadium 038 0.587 1.07 < - -
lnNganic Sum 15 9 24.5 445 - - -

Dermal Groundwater Arsenic 0.464 0.479 0.649 < - -
Barium < < < < .. -
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Table 9.2a. (cont'dl 

Fmure Current Future 
f'mure T~pn;al Future Current l'la}lng Pla)ing 

Hazard Quoucnt iJ 0 100 '"th roundm\! \~or~er Res1dent Res1dent Worker Child Child 

Be~ lhun1 < < < < .. .. 
Chrom1un1 6 0 ~f;~ 0272 0 369 < .. .. 
~anganese 0 ~~ 0.22i O.JOS < .. -

'lickel < < < < .. -
vanadium IJ 0567 0 0586 0.0794 < .. -
lnorg:an1c Sum 101 I .05 1..12 .. - -

LF06 Ingestion Ground" ~ter Arsenic I 25 l.9J " < - -
Chrontlum 6 < 0 061 0.!11 < - .. 
Manganese 52 8.03 14.6 < - -
ln~>rgamc Sum 649 lO !8.2 - .. -

Dermal Groundwatn Arsenic 0 148 0-I~J 0.207 < - -

Chromium 6 < < < < - -
Mmtganese 0.106 Oil 0.149 < - -
lnorg:ank Sum 0.281 0.29 0.393 - - -

Note:: the < symbol denotes values less than 0 I with round-off_ 
the - symbol means that the computation does not apply 
A "future typical resident'" exposure is tOr 275 days per year and a "future resident'" exposure "ts for 350 days per ye 
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OUs 3, 4, and 5 Record of DeCISIOn Eielson AFB 

Table 9.2b Noncancer Health Effects for Source Areas ·m OUs 3, 4, and 5 

Fut111~ Current Future 
Can,er R1sk ,-, k-li/0 Ill \IJI~I 1_1 k-!)~ Ill !->011 \\Jib Ftltllfc· hp•cal Future Cum:nl Playtng Playmg 

rc>tii\Jin~ \lor~er Res.dem Resident Worker Child Child 

Operabk L"nll ·' 

0?44 Ingestion ..,,,,, lknzoiJip)rcne 9.18e-O~ 661e-07 8.58e-D6 9 l&e·Oi < < 

llenzN b lllunramllene 1.07e-05 7 71e-06 0.0001 I 07e-05 < < 

Bcnzo(~.h.•Jper; lene 7 14e-o· 5.1-le-07 6 67c-06 7.14e-D7 < < 

-\nthracenc ' < 3 66~-07 < < < 

ChrYsene < < J.00c-D7 ' ' ' 
D1benz1 a./1 Jamhracene 3 :ne-06 2.3~-06 ).!Oe-05 J.32e-06 ' ' 
Jndennt J • .;._;_,dlpyrcne 7.65e-07 55ie-07 7.15e.Q6 7.65c-07 ' ' 
lknzta)anthracene 2.45e-06 1.76e-06 2.29e-05 2.45e-06 < ' 
Organic Sum 1.89e-05 J.36e-05 0.00018 1.89c.05 - --

lnhala!lon S01l Chromtum 6 9.00e-07 315e.07 I .58e-06 9 OOe.(l7 ' ' 
Anthracene ' ' ' < ' ' 
Inorganic Sum 9.00e-07 3.2Se.07 USe-06 9.00e-07 - -

Dennal Soil lknzo(a)pyrenc 5.7Jc.Q6 2.89e-O<i I .8Se-05 S.73e.06 ' ' 
Benzo( b)Huoranthene 6 68e.Q5 3.37e-OS 0.00022 6.68e.OS ' ' 
Benzo(g.h.i)perylene 4.46e-06 2.25e-06 J.44e-05 4.46c-06 < < 

Antllraccnc 2.45c-07 J.:!Jc-07 7.91e.07 2.45c-07 ' ' 
Chi) sene 6.68e-08 ' 2.16c-07 6.68c-08 ' ' 
Dibcnz(a,h)anthraccnc 2.07e-05 1.04e-05 6.69e-05 .l.07c.OS ' ' 
Jndcno{1.2.J.cd)pyrenc 4.77e-06 2.4le-O<i J.54c-05 4.77c-06 ' ' 
Benz(a)anthraccne I.SJe-05 7.71e-Q6 4.94e-OS J.SJe-05 ' ' 
Organic Sum 0.00011 S.96c-OS 0.00038 0.00012 - -

Ingestion Groundwa1er Benzene ' < 7.19c-07 ' ' ' 
Tr1clllorOCthene 1.91e-OS 1.06c-05 6.41e-OS ' ., 

' 
Organic Sum 1.93e-OS 1.07e-OS 6.48e-OS - - -

Inhalation Groundwater Benzene 2.1Sc-06 8.5\e-07 3.60e-06 < ' ' 
Trichloroetltene 0.0001 4.14e-05 0.00018 ' ' ' 
Organic Sum 0.00011 4.12c-05 0.00018 - - -

lngcstioo \tgetables Bcnzo(a)pyrene ' ' 7.lle-07 ' ' ' 
Benzo(b JHuoranthenc ' ' 8.29c-06 ' ' ' 
Benzo{g.h.ilpct:o"lcne < ' 2.77e-07 ' ' ' 
Aothracene < ' 2.60e-07 ' ' ' 
Chrysene ' < ' < ' ' 
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Table 9.2b. lcont'dl 

Future Current Furure 
Can~er Ri>k " Ie-lJA rn \\nter ~ i<·il' rn Sorl 1\Uh Future T;picnl Future Current f>laymg Playing 

roundrllg \~orker Res!dem Resrdent 'Worker Child Child 

Drbenzt a.h J~mhracene < < ~ 68e-06 < < < 

Jndenoll.2.3-cdtp; r~ne < < 3.30e-07 < < < 

Benz(~tanrhracen~ < < 3.50e-06 < < < 

Organrc Sum -- -- l Sle-05 -- - -
WP45 lng:estton Sur I ll~nzo( h lfluoranthenc < < 715c-08 < < < 

Benzo(g.h.r)perylene < < 8.44e-08 < < < 

,\nthracene < < < < < < 

Dtbenz( a.h )anthracene < < I 19~·07 < < < 

In de no( 1.1.3-cd)pyrene < < 6.72e-08 < < < 

BenztaJanthracenc < < 6.l4e-08 < < < 

flenzo(nJp~ rene < < 7 .67c-08 < < < 

Tnchloroethenc < < 7.25c-08 < < < 

O!Janic Sum 6.10e-08 4.39e-08 5.70e-07 S.57e-08 - -
Inhalation Soil T ridlloroethene 8.7Se..08 < 1.53e-07 8.75e-08 < < 

Organic Sum 8.7Se-08 J.l6e..08 l.S3e..Q7 8.7Se-OS - -
Inhalation Soil Chromium 6 4.00e-07 1.44e-07 6.99e-07 4.00e..07 < < 

Anthracene < < < < < < 

Trichloroethene < < < < < < 

Inorganic Sum 4 OOc-07 1.44c-07 6.99e-07 4.00c-07 -- -
Dermal Soil Benzo(b)fluoranthenc < < l.Sbe-07 < < < 

Benzo(g..h,i)perylcne HJe-08 < I.Slc-07 S.6Je-08 < < 
< 

A•""""' < < < < < < 

·-· 
WP45 Dibenz(a,h)lntht3Une 7.96e-08 < 2.57e-07 7.96e-08 < < . 

lndeno( 1.2.3-cd)pyrene < < 1.4Se-07 < < < 

BenZ(a)anthracene < < 1.35e-07 < < < 

Benzo(a)pyrene 5.12e-08 < L66e-07 S.l2e-08 < < 

T richloroethene < < I.S7e-07 < < < 

Dfganic Sum 3.80e-07 1.92e-07 1.2Je-06 J.48e-07 - -
Ingestion Groundwaltr T richlorocthene 5.4le-06 J.Ole-06 l.&le-05 < < < 

1.2 Dichloroethane < < < < < < 

Organic Sum S.Sle-06 3.07e-06 I.SSe-05 - - -

Inhalation Gmundwiller Trlchloroelhcne 2.96e..Q) 1.17e..QS 4.9Se..QS < < < 

1.2 Dichloroethane ].06e-06 < 1.77c-06 < < < 
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Table 9.2b. (cont'dl 

Furure Current Fururc 
Cancer Risk ' k-Ill> 111 \\Jter ,/ lc-IJ- m ~1111 \lUll FtUure T: piCa! Furure Currem Playing Playing 

rc>undln~ Worker ResJdenl Res idem Worker Child Child 

Organic Sum J.Obe-05 I ~le-()5 5 IJe-05 .. - .. 
lngest1C'n \i::getabks Benzolb IHuoranthene < < < < < < 

Benzotg.h.i )pery!ene < < < < < < 

.-\nthraeene < < < < < < 

Dihenz( a.h )an!hracene < < < < < < 

lndeno( 1.:!.3-cd)pyrene < < < < < < 

B.:nz(a)anlhracene < < < < < < 

Benzo(aJpyrcne ' ' < < < < 

Trichloroelhene < < 8.07e-07 < < < 

Orgamc Sum - - 8.64e..Q7 - - -
ST56 Ingestion Groundwater Tetrach!oroclhene 2.50c..Q6 I.J9e-06 8.40c..()6 < < < 

Ol¥antc Sum 2.50c..Q6 IJ9e-06 8.40e..Q6 - - -
Inhalation Groundwarer Terrachloroclhene 9.6Se-07 < !.6le-06 < < < 

Organic Sum 9.65e..Q7 J.82e..()7 1.61e-06 .. - -
SS57 Ingestion Groundwa!er 1.2 Dicllloroelhanc 1.68c-06 9.)61:..()7 5.64<:-06 < < < 

Benzene 5.36c:..Q5 2.98e-05 0.000\8 < < < 

Organic Sum 5.53e..QS 3.08e..QS 0.00019 - - -

Inhalation Groundwarer U Dichloroelhane 1.69e..Q5 6.68e-06 2.82c..QS < < < 

Benzene 0.00054 0.00021 0.0009 < < < 

Organic Sum 0.00055 0.00022 0.00093 - - -
Dennal Groundwater 1.2 Oichloroethane < < < < < < 

Benzene 2.15e-06 S.20e-07 3.62e-06 < < < 

Organic Sum 2.161:-06 S.21e-07 3.63e-06 - - -
SS61 lnhalaJ:ion Soil Arsenic l.68e-07 6.08e-08 2.95e-07 7.10e..()8 < < 

Chromium 6 8.46e-07 J.0Sc..Q7 1.48e-06 5.8ie..07 < < 

Trichloroethene < < < < < < 

""""" < < < < ' ' 
Inorganic Sum l.Ole-06 J.66e..07 1.78e-06 6.52e-07 - -

Ingestion Groundwater Beryllium 2.70e-O~ LS0e..05 9.06e..QS ' ' ' 
Pentachloropltenol L05e..05 S.82e-06 3.5\e..QS ' ' ' 
Gasoline 2.17c-06 UOc-06 7.26e-06 < ' < 

Trichloroclhene 6.18e-06 3.44t-06 2.07c..QS ' ' ' 
Benzene 5.74e..Q7 < 1.92e-06 < < < 
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Table 9.2b. (cant' d) 

' I Futurt Current Future 
Cancer Rrsl- (_r le-nil 111 \lar~r (r I ~-(1- m ~c'rl "rrb F Ulllrt 11·ptcat Future Current Playing Playmg 

mundrng Worh~r Resrdent Resident Worker Chrld Child 

Or<;anr<; Sunr I <1~..--0~ I 08e-O~ 6 50e-O~ -- -- --
lnorganrc ~rrm 2 'lk·O~ I .50e-IJS q 06e-05 -- -- --

lnhalallr)n Ground11ater (,asolinc ~ 17e-O~ & 62e-06 3 6-te-05 < < < 

Trrchlomerhene 3 38~·1J5 l.}le-{)5 3.6Se-o5 < < < 

lknzene · 5.He-06 2.:!7e-06 9 60e-{)6 < < < 

Orgam• Sum 6.12e-05 2.43e-05 0 0001 -- - --

5561 Dermal Groundwater Beryl hum 939e-07 < t.58e-{)6 < < < 

Pentachlorophenol 0.00039 9_J8e-05 0.00065 < < < 
. 

Tnchlorocthene < < < < < < 

Benzene < < < < < < 

Organic Sum 0.00039 9_J9c-05 0.00065 -- - --

lnorganrc Sum 9.39e-{)7 I 98e.Q7 J.58e.Q6 - - -
5561-sp Ingestion Ground11ater Ciasolino: i 65e-06 425e-06 2.57e-OS < < < 

Trrchlorocthcne 2.55c·05 !.42c-OS 8.55e-05 < < < 

O~anicSum 3.3Je.05 1.84e-05 0.00011 - - -
Inhalation Groundwater Gasoline 7 .66e-OS 3 04e.05 0.000() < < < 

Trichloroethene 0.00014 5.52c-OS 0.00023 < < < 

Organic Sum 0.00022 8.S6e-OS 0 .. 00036 - -- -
Operable l'nit ~ 

DP25 Ingestion Soil Aroclor 12541PCB) l.J Se-07 8.25e-08 I .07e-06 6 JSc-08 < < 

Heptachlor epoxide 5.08e-08 < 4.74e-07 < < < 

. ·-
Dieldrin < < < < < < 

0Ko?O 

Benzene < < < < < < 

- Organic Sum I .7le-07 1.23e-07 J.60c-06 6.97e-08 - -
Inhalation Soil Benzene < < 6.20c-08 < < < 

Organic Sum 3.54e-08 1.28e...()8 6.20e-08 3.S4e...()8 - -
D<~ol Soil Arodor 1254 (PCB) 7 I Se-07 3.6le-07 2Jie-06 3.96c-07 < < 

Heptachlor epo.~ide 3.17e-07 1.60c...()7 !.02e-06 < < < 

Dieldrin < < 9.63e-08 < < < 

Benzene < < < < < < 

Organic Sum 1.07e...()6 5.38c-07 3.45e-06 4 Be-07 - -
Ingestion Ground wafer Benune 3.29e-05 1.83e...()5 0.0001! < < < 

Organic Sum 3.2~-05 I 83e-05 0.0001 I - - -
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Table 9.2b. (cont'dl 

-· ' 
fU!ure Current Future 

Can~er Rt>J.. ,, 1~-ro(, '"\\mer,-, k-01- •n ~UII "llll future T~ p1cal Future Current Playmg Playing 
,,,undttH! Wor~cr Res1dent Resident ",l,orker Child Child 

llnhalat'<"' Ga•lltH..l11ater Ocnl~n~ 0 00033 0 00013 0.00055 < < < 

Org~n1c Sum 0 tJ0033 0 00013 0 00055 .. .. -
Dermal Ground\\ater Benz~ne 1 . .32e-06 < 2.:!:!e-06 ' < < 

Org.ank St•Ol I 32e-06 3 19e-07 1.22e-06 .. .. .. 

Ingestion \egetables Aroclor 1:!5-f (PCB) ' < 9 I Oe-08 < < < 

Hepta~lllor epoxide ' < 3.40e·06 < < < 

Dieldrin < < !.l:!e-07 < < < 

Benzene < < 1.22e-07 < < < 

Orgamc Sum .. .. 3 73e-06 - - .. 

SS35 lngesuon Soil Ber;.llium 3 IOe-07 2 23e-07 2.89e-06 3 04e-07 < < 

Beta-BHC < < < < < < 

Chlordane < < 1.26c-07 < < < 

Alpha-BHC < < < < < < 

DDD 3 ! Se-07 2.27e-07 2.95e-06 < < < 

DDE 1.36e-07 9.77e-08 ! .27c.Q6 !.36c-07 < < 

DDT 3.47e-06 2.S0e-06 3.24e-05 2.47e-07 < < 

Heptachlor epmude < < !.78e-07 < < < 

Aldrin ' < 5.86e-08 < < < 

Organic Sum 3.96e-06 2.8Se.Q6 3.70e-OS 4J6e-07 - -
!oorganic Sum J.IOe-07 2.23e-07 2.89e.()6 3.04e-07 - -

SS35 Inhalation Soil Beryllium < < < < < < 

Chromium 6 6.77e-07 2.44e-07 !.19e.Q6 S.JSe-07 < < 

Beta-BHC < < < < < < 

Chlordane < < < < < < 

Alpha-BHC < < < < < < 

DDT < < 6.%e-08 < < < 

Heptachlor epo)(idc < < < < < < 

Aldrin < ' < < < < 

Organic Sum 4.03e-08 1.45e-08 7.0Se-08 3.24e-o9 - -
Inorganic Sum 6.84e-07 2.47c-07 \.20c-06 S.4Se-07 - -

Ik=ol Soil Beryllium 1.93e-07 9.74c-08 6.24e-07 1.89e-07 < < 

Bcta·BHC < < < < < ' 
Chlordane 8.39e-08 < .7lc-07 6 74c-08 < < 
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Table 9.2b. (cont'dl 

F U!Uf~ Current Future 
Cancer R11l.: " 1~·'16 til \,l~tcr & 1(-11~ in 5-cl!l 1\Jlh Fuwrc 1c-p!CJI f-uture Current Playmg Playing 

rounJmg 1\orkcr Restdent Resident \\orker Child Child 

c\lpha-BHC c < 8 JOe-08 < < < 

DOD 1 Q7e-1!6 "1.9k07 6 36e-06 I IJe-07 < < 

DOE 8A6e-O~ 4 27e-07 2_74e-06 8 46e-07 < < 

DDT 2.J6e-05 I 09c-05 7_00e-05 !.54e-06 < < 

1-kptnchlor epo.xidc I [9e-07 601c-08 J.85e-07 l 19c-07 < < 

,-\[dnn < < L27e-07 < < < 

Organ•c Sum 2A7e-05 I 25c-05 8 O<k-05 2.72c-06 -- --

lnorgank Sum I 93:-07 Q 74e-08 6.24c-07 1.89c-07 -- --

Ingestion Ground,\ater l:leta-BHC < < 638:-07 < < < 

DDE < < < < < < 

DDT < < < < < < 

Benzene < < 5.36e-07 < < < 

1.2 Dichlorocthane < < 9.98e-07 < < < 

Organic Sum 8.0\e-07 4.45e-07 2.6~-06 - - -
Inhalation Groundwater Benzene l.60e-06 6.JSc-07 2_68c-06 < < < 

1.2 Dichloroethane 2.98c-06 I ISc-06 4_98c-06 < < < 

Organic Sum 4.5Se-06 I Sle-06 7_66c-06 - - -
Dermal Groundwater Bcta-BHC < < < < < < 

DOE I J7e-06 < J.96e-06 < < < 

DDT < < 7.48c-07 < < < 

Benzene < < < < < < 

1.2 Dichloroethane < < < < < < 

Organic Sum 1.62c-06 3.9le-07 2.72c-06 - - ---
Ingestion \tgctablcs Beryllium < < < < < < 

Beta·BHC < < < < < < 

Chlordane < < 5.72c-08 < < < 

Alpha-BHC < < 5.65e-08 < < < 

DOD < < 2.03e-07 < < < 

ODE < < < < < < 

DDT < < 2.26c-06 < < < 

Heptachlor cpoxide < < 1.28c-06 < < < 

Aldrin < < < < < < 

Organic Sum -- - J.92e-06 - - -
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Table 9.2b. {cont'd) 

I Future Current Furure 
Cancer R1>~ '' 1 ~-•I(, m \\'Jter ii k-0- 1n S.;.ol t\ith Futur~ T~ptcal Future Current Playing Playing 

rl'undmg \\nr~er Rts•dent Res1dent \\or~er Child Child 

SS35 ln~nuun '>HriJ~""Jtcr !kr;illulll < ' < ' < 

RetJ-BHC ' < < < < ' 
Chlordane ' ' ' ' ' < 

Alpha-BHC ' < < < ' < 

DOD < < < < < < 

DDF < < < < < < 

DDT ' < < < < < 

Heptachlor epo~1de < < < < < < 

.-\ldnn ' < < < < < 

Inorganic Sum -- -- - -- 3.!5e-06 2.50e-06 

!ngesuon Shellfish Be~ Ilium ' < < < < < 

Beta-BHC < < < < < < 

Clllordane < < < < < < 

Alpha-BHC < < < < < < 

DOD < < < < < < 

DOE < < < < < < 

DDT < < < < < < 

Heptachlor cpoxide ' < < < < < 

Aldrin < < < < < < 

Organic Sum - - -- - 7.69e-06 2.40c-05 

lnorga11ic Sum - - - - 7.7lc-07 .4Sc-06 

SSJ6 Ingestion Soil Beryllium 4 2le-07 J.OJc-07 3.93e-06 < < < 

DDT < < DJc-08 < < < 

()rga11ic Sum 5 .70e-{)9 4.10e..(l9 SJ3e-08 -- - -
lnof!anic Sum 4.21e-07 J.OJc-07 3.93c-06 - - -

Inhalation Soil Arsenic 7.69c-08 < I.JSc-07 < < < 

Be!}· Ilium < < < < < < 

Chromium 6 ].49e-05 S.JSc-06 2.6lc-05 < < < 

DDT < < < < < < 

Inorganic Sum I.SOe-0.5 SAle-% 2.63c-05 - - -
Dennal Soil Beryllium 2.62c-07 1.32c-07 8.49e-07 < < < 

DDT < < I ISe-07 < < < 

Organic .\um J.S6e-OS l.SOe-08 l.ISc-07 -- - --
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Table 9.2b (cant' d) 

Future Currem Future 
Can~er Ris~ " I~-' Ill 10 \I ~~~r <! lc.i)~ 111 Sclll \\llh Futur~ T\prcal Future Currem Playrng Playing 

rNmdmg \l.or~er Resrdem Resrdem Wor~er Child Child 

lllf'fPIIIC ~urn 1.62e-07 1 32e-o~ 8 .49e-07 ~~ ~~ ~~ 

·-
lng~sti<'" \eg~t.rblc, fleJ"\ Ilium < < 5.04e-08 < < < 

001 . < ' < < < 

lnurganrc Sum ~~ ~~ 5 04e-08 .. ~~ ~~ 

lne>rg:anic Sum ~~ ~~ .. 
·~ 3. I Se-06 1.50e-06 

Organrc Strm - .. ~~ - 7.69e-06 2.40c-05 

lnorgamc Sum - - ~~ 

·~ 7.71e-07 2.45e-06 

SS37 Ingestion Soil Benz\ a)ant!lraccnc < < t .ooe-07 < < < 

Orgamc Sum !.07e-08 7_7Je-09 I.Ooe-07 - ~~ -
Dermal Soil B~nztaJanthracene 6 68e-08 ' 2.!6e-07 < < < 

Organrc Sum 6.68e-08 3.37c-08 2.16e-07 ~~ - -
SS3916J Ingestion Soil Beryllium 4.36e-07 J.l4e-07 4.07e-06 2 25e-07 < < 

DDT < < 5.42e-08 < < < 

DOD < < < < < < 

Organic Sum 8.60c-09 6.!9e-09 S.OJe-08 2.66e-09 - -
lnorgamc Sum 4.36e-07 J.l4e-07 4.07e-06 2-25c-07 - -

Inhalation Soil Arsenic J_07e-07 < I .87e-07 < < < 

Beryllium < < < < < < 

Chromium 6 9.30e-07 3.35e-07 1.6Je-06 9.30e-07 < < 

DDT < < < < < < 

Inorganic sum 1.05e-06 3.71e-07 l.SJe-06 9.35e-07 - -
SS39163 Dermal Soil Beryllium 2.72c-07 U7c-07 8J9e-07 1.4\e-()7 < < 

• DDT < < 1.17e-07 < < < 

DDD < < 5.65e-08 < < < 

Organic Sum 5.36e.08 2.7!e-08 1.73e.07 J.66e.Q8 - -
Inorganic Sum 2.72e-07 1.37e-o7 8.79e-07 1.41e-07 - -

Ingestion \tgetables Beryllium < < 522c-08 < < < 

DDT < < < < < < 

DOD < < < < < < 

Inorganic Sum .. - 5.22e.08 - - -
STS8 Ingestion Groundwater Benzene 5.85e-06 3.25e-06 1.96e.05 < < < 

Gasoline 0 00034 0.00019 0.00112 < < < 

Orgamc Sum 1 o.00034 0000\9 0 (}(ll\4 - .. -
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Table 9.2b. lcont'dl 

F1J1IIfC Currem Future 
Cancer R1sh " k-116 In \\a\CT ~~ k-0~ m S01l "lth Fmure T; p1cal Future Current Playing Playmg 

flllllldln~ \\orker Res'Klent Resident Work~r Child Child 

!nhrllat''"' Gi<'""d"at~r fknl~nc 5 86e-05 2_32e-05 9.8lc·05 < < < 

Gasoline 0 00335 0_00 133 0.00561 < < < 

Orgamc Sum O.OOJ~l 00013~ 0.00571 -- -- --

SS6-I Jngesuon Ground11ater Tetracbloroethene < < I 03~·06 < < < 

Tnchloroethene < < < < < < 

Organic Sum -t.llc-07 2.29c-07 I .JSe-06 - - -

lnhalai!On Groundl\ater Tetraehlorocthenc < < < < < < 

Triclllorocthcnc 5.66e-07 < 948c-07 < < < 

Organtc Sum 6.85e.Q7 2.71e-07 1.15e-06 -- - -
Operable Untt 5 

LF031FT09 Jngestton Soil Ber; Ilium 3 07~-07 2.21e--07 2.86e-06 3.07c-07 < < 

Benzo{g.h.i )perylene < < I. 72e-07 < < < 

!JenzO{k)fluoranthem~ < < < < < < 

Benz(a)anthracenc < < 1.69e-07 < < < 

Bcnzo(a)pyrene < < 1.77e-07 < < < 

Oibenz(a.h)anthracene 1.29e..Q7 9.l9c-08 l.l\c-06 1.29e-07 < < 

Jndeno( 1.2.3-cd)pyrene < < J.79e-07 < < < 

Bcnzo( b)fluoranthenc < < 1.57c-07 < < < 

I .1.1-Trichloroethane < < < < < < 

Benzene < < < < < < 

1.1 Oichlorocthylene < < < < < < 

Trichloroc!hcne < < < < < < 

Organic Sum 2-lSe-07 1.~-07 2.13e-06 l28e-07 - -
loorganic Sum 3.07e-07 l.lle-07 l.86e-06 3.07c-07 - -

Inhalation Soil Benzene 5.10c-07 1.84e-07 8.92c-07 S.IOe-07 < < 

I. I Dichlorocthylcne 0.00253 0.00091 0.00443 0.00253 < < 

T richlorocthene 2.20e-07 7.94e-08 3.8Se-07 2.20c-07 < < 

Organic Sum 0.00253 0.00091 0.00443 0.00253 - -
Inhalation Soil Arsenic [.71e-07 6.17e-08 2.99e-07 1.7le-07 < < 

Beryllium < < < < < < 

Chromium 6 2.24e-06 8.07e-07 3.9lc-06 L74c~6 < < 

Benzene < < < < < < 

1.1 Diclilorocthylcnc < < < < < < 
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Table 9.2b. jcont'dl 

-
Fuwre Current Future 

Cancer R'1sk '! le-llh on \\atcr i! k-0~ on Soil With Future Typtcal Future Cum:nt Playing Playing 
rounding Worker Residem Resident Worker Child Child 

TroCilloroeth~n<' < < < < < < 

lnorgan1c Sum 2 ~Je-06 8 ~se-07 .< 2~e-06 L93e-06 -- -
Dcnnal Soil Beryllium I 91e-07 9 65e-08 6 l&e-07 l.91e-07 < < 

ll enzo( g..h.1 )perylene I ISe-07 5 78e-08 3.71e-07 USe-07 < < 

Benzol k )ft t1oranlhene < < < < < < 

Benz(atanthracene I 13e·07 5.70e-08 3.6:ie-07 1.13e-07 < < 

Benzo(a)p}rene USe-07 5.96e-08 J.82e-07 l.JSe-07 < < 

-
Dibenz( a.h)anthracene S.O:ie-07 4.06e-07 2.60e-06 8.05e-07 < < 

. 
lndeno( 1.2.3-cd)pyrene I. I 9e-07 6.02e-08 3-86e-07 l.l 'k-07 < < 

Benzo(b Jfluoranthene I .05e·07 S JOe-08 J.40e-07 I .OSe-07 < < 

LFOJ!FT09 I l.I·Trichloroethane < < < < < < 

Benzene < < < < < < 

1.1 Dichloroethylenc < < I .02e-07 < < < 

Trichloroethene < < < < < < 

Organic Sum 1.42e·06 7.!8e-07 4.60e·06 1.42e-06 - -
Inorganic Sum 1.91e-07 9.6Se-08 6.18e-07 1.9le-07 - -

Ingestion Groundwater 1.1.1· Trichloroethane < < 7.84<:-07 < < < 

1.4-Dichlorobenlene 1.99e-06 l.lle-06 6.68e-06 < < < 

Benlene < < 1.14e-06 < < < 

Tetrachloroethene I.JSe-06 7.S2e-01 4.53e-06 < < < 

T richloroethene 8.02e-07 < 2.69e-06 < < < 

- Vinyl chloride 1.76e-OS 9.71e-06 5.&9e-OS < < < 

·- Organic Sum 2.23e-OS 1.24<:-0S 7.47e-OS - - -
-·· 

Inhalation Groundwlller "'-' 3.4le-06 I.JSe-06 S.10e-06 < < < 

Tetnu::hlorocthene 5.20c-07 < 8.70c.(l7 < < < 

Trichloroethene 4.36e-06 1.73e-06 7.30e-06 < < < 

Vinyl chloride 2.79e-05 l.lle-05 4.67e-05 < < < 

Organic Sum 3.62e-OS 1.43e-OS 6.06e-OS - - -
"'~· Groundwater 1.1.1-Trichloroethane < < < < < < 

I .4-Dichlorobenlene J.9Je-06 8.8Se-07 6.60c-06 < < < 

Benzene < < < < < < 

Tetrachloroethenc < < < < < < 

Trichloroethene < < < < < < 
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Table 9.2b. lcont'dl 

I f·uturc 
Fulur~ Current Future 

Cancer R1s~ " ~~-,,h "' 1\at~r '-' k-il~ In .,,,d \\l!h T~p1cal Future Current Pla>·mo Playmg . , 
roundm'l- V. ,,rt-.~r Resident Resident Worker Child Ch!ld 

\in~ I dil,,nd~ < < ' < < ' 
OrganK '-.11111 --11•--1e-!l6 <J 12e-07 6 78~-0ii .. .. . . 

IngestiOn \egetables jjenlllilnl ' ' " ' ' " 
lk11l0(f'.h 11per:;lene " " ' " < " 
B~nzoi k Jfluoranthcne ' ' ' < ' < 

Ren71 a !anthracene < ' ' < < < 

Benzo(a]pyrenc ' " < < < < 

Dibcnzt a.h tanihraccne ' < 1.82e-G7 < < " 
lndeno( 1.2.3-,d)pyrene " < < < < < 

Benzo( b 111 uoranthene ' < < ' < < 

I I.I·Tnclll<:~rocthane ' < < < < < 

Benzene < < < < < < 

1.1 Dichloroethylene < < I .08e-{)6 < < < 

Trichloroethene < ' < ' ' < 

OrganiC Sum .. .. 1.38e-06 - - -

Organic Sum 2.28e-07 1.64e-{)7 2.13e-06 2.28e-{)7 - -
Inorganic Sum 3.0k·07 2.2Je.07 2.86e·06 3.07c-07 .. -
Organic Sum 0.00253 0.00091 0.00443 0.00253 - -

Inorganic Sum 2.43e-06 8.75e.Q7 414e-06 1.93e.Q6 - -
Organic Sum 1.42e-06 7.18e-07 4.60e-06 ]_42e.Q6 - -
Inorganic Sum 1.9le-07 9 65e-08 6.18e-07 1.9\e-07 .. -

LF03·sp Ingestion Groundwater Benzene 2.02c-06 l.IJe-06 6.79e-06 < ' ' 
1.4-Dichlombenzcne 2.09e-OS 1.16e-05 7.02e-OS ' ' < 

Telrllchloroethcne 9.62c-06 S.JSc-06 3.22e-05 < ' ' 
Trichloroethene S.76e-06 3.20e-06 1.93e-05 ' ' < 

Vin~l chloride 0.00011 617c-05 0.00038 ' ' ' 
Organic sum 0.00015 8.40e-OS 0.00051 - - -

Inhalation Groundwater Benzene 2.03e.OS 8.03e-06 3.39e.QS ' ' ' 
Tetrachlomcthene 3.70c-06 1.47c-06 6.20e-06 ' ' ' 
Trichloroethene 3. I 5e.05 1.25e.OS S.27e-05 ' ' ' 
Vinyl chloride 0.00018 7.06e-OS 0.0003 ' ' ' 
Organic Sum 0.00023 9.26e-OS 0.00039 - - -

LF03-sp D<m• Groundwater Benzene < ' ' ' ' ' 
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Table 9.2b. (cont'dl 

I 
f \Jtur~ Current Future 

Cancer Ri;k '! t~-!'6 u\ \later a le-O~ Ill \tHI \\ilh fuwre T' p<cal Future Current Playing Playing 
ftlUn<.illl'! \\,Jrker Resident Restdem Worker Child Child 

t_~-O,d,lwob~nzenc ~ 12e·11' 9 JIJe-Ob 6.93e-05 < < < 

Tctrach 10r,,cthene < < ; 61e-07 < < < 

Tnchloroerhene < < < < < < 

Vin; I d1l0nd~ < < < < < < 

Organic Sum -t 19e·05 9 -t6e-tl6 7.04e-05 -- -- --
Org_~nic Sum -- -- I J8e-06 - - -

LF04 Ingestion ,')o1l fkrylllum Ule-07 I JOe-07 1.69e-06 l.S.Ie-07 < < 

lnnr~amc Sum l.Sie-07 1.30e-{)7 1.69<:-06 I.Sk-{)7 -- -
Inhalation Soil Beryllium < < < < < < 

Chromium 6 9.29e-07 3 35e-07 1.6Je-{)6 9.29c-07 < < 

lnof!!amc Sum 9J4e-07 3.37c-07 l.63e-06 9.34e-tl7 - -
Dermal Soil Ber;.·llium I !Je-07 5.69<:.()8 3.65e-07 l.IJe-07 < < 

lnorgamc Sum I.IJe-07 5.69c-08 3.65e-07 l.ile-07 - -

IngestiOn Groundwater Bcr;.lhum 7.20e-05 4 OOe-OS 0.00024 < < < 

Inorganic Sum 7 .20e-tl5 4 00e-{)S 0.00024 - -- -
Dermal Groundwarer Ber;.·llium 2.SOc-06 5.28c-07 42le-06 < < < 

Inorganic Sum 2.50c-tl6 5 2k-tl7 4.21e-tl6 -- - -
Nore: the < symbol denotes values less than I E-06 with round-otT 

the-- symbol means lhat the computalion does not app.lr. 
A "future typical resident" exposure is for 275 days per year and a "future resident" exposure is for 350 days per ye 
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Exposure 
Route 

Soil/Dust 
Ingestion 

Sediment 
lnge&tion 

Groundwater 
lngcttion 

Surface-Water 
Ingestion 

V egctable Ingestion 

Fiah 
IRJcM:ion 

Dermal Contact wl 
Groundwater 

(baching) 

Dermal Contact wl 
Surface Water 

Dermal Contact w/ 
Soil 

-- -

Ave. Time 
(or 70'o) 

Scenario (Y') 

Current Worker 25 
Future Worker 25 
Future Reajdent 30 

Furure Typ. Rea-. • 
Current Recreation 3 
Future Recreation 12 

Future Worker 25 
Fururc Rcaident 30 

Future Typ. Rea. • 
Current Recreation 3 
Future Recreation 12 

Future Rettdent 30 

Currenl: Recreation 3 
Future Recreali.on 12 

Future Worker 25 
Pulllre Resident 30 

Future 1)p. Rea. • 
Current Recreation 3 
Fulllre Recreation 12 

Current Worker 25 
Future Worker 25 
Fulllre Residenl: 30 

Future Typ. Res. • - --

Table 9.3. Summary of Exposure Factors 

Body 
Weight Frequency Duration 

(kg) Contact Rate (day/yr) (y<) 

70 SO mg/day 100 25 
70 SO mglday 100 25 

1sno 200/100 mg/day 146 6/24 

70 100 mg/day 100 9 

17.6 200 mg/day 30 3 
22.6 200 mg/day 30 12 

70 I Uday 250 25 
70 2 Llday 350 30 
70 1.4 Uday 275 9 

17.6 0.5 Uday 60 3 
22.6 O.S L/day 60 12 

70 17.7 g/day 60 30 

17.6 300 g/day 30 3 
22.6 300 glday 30 12 

70 0.17 hr/day 250 25 
tsno 0.17 hr/day 350 6124 

70 0.12 hrlday 275 • 
17.6 2.6 mg/cm1 30 3 
22.6 2.6 mglcm1 30 12 

70 I mg/cm1 100 25 
70 I mg/cm1 100 25 

IS no I mg/cm1 146 30 
70 0.6 mg/cm1 146 9 

----- - - -

Surface 
Area 

(cm1
) 

NAib) 

NA 

NA 

NA 

NA 

NA 

20,000 
20,000 
20,000 

2,7SO 
2,7SO 

3,120 
3,120 
5,000 
5,000 

Intake Fal'lors'"' 

Cancer Nun-canco:r 

6.99 x w-• 1.9611.\0 7 

6.99 x ro• ].96 X 10 1 

6.53 x. ro-7 1.52x!O' 
5.03 x 10 1 ).91 X ]Q I 

4.0o x ro• 9.34 x ro· 7 

!.25 x w· 7 7.27 11. JQ I 

0.0035 0.0098 
0.0117 0.0274 
0.0019 0.0151 

0.(){102 0.0047 
0.0006 0.00)6 

1.78 X 10'1 4.16 X 10-j 

6.00 X 10-S 0.0014 
1.87 x to-• 0.()()]1 

0.119 0.0333 
0.020 0.0466 
0.0033 0.02S8 

0.0014 0.0334 
0.0045 0.0260 

4.36 x w-6 1.22 X 10 1 

4.36 x to-6 1.22 x w-1 

1.41 X \0'1 3.30xl0s 
2.20 X 10-6 1.71 X ]0 1 

; 

' 

0 
c • 
w 

• 
> 
0 
u 
~ 

~ 

" 0 
0 
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0 

0 
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0 
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Table 9.3. (contd) 

-

Avc.Time Body Surface lnt:ok.: Fa~tnrs'bl 
Exposure (or ?ot•l Weight Frequency Duration An~a ...... Scenario (y<) (kg) Contact Rate (day/yr) (y<) (cm1) Cancer Nun-cancer 

Dermal Contact w/ Current Recre.tion 3 17.6 1.5 m1fcrrl 30 3 4,800 2.JI X IQ I 4.93 J( 10' 

Sediments Future Rccre~~tion 12 22.6 t.S mg/cm2 30 12 4,800 6.ss x to 1 3.84 J( 10. 

Inhalation Future Worker 2S 70 20 m1/day 250 25 0.0699 0.196 
Daily!<D Contact w/ Fub.Jrc Resident 30 70 20 rr!J/day JSO 30 0.117 0.215 NA 

Groundwater Future Typ. Ru. • 70 20 m'lday 27S 9 0.0277 0.274 
Volatiles 

Cui'Tellt Worker 2S 70 20 m'fday 100 25 0.028 0.0783 

Inhalation Contact w/ Future Worker- 2S 70 20 m1/dly 100 25 
NA O.Q28 0.0783 

Soil Particles Future Resident 30 15170 20 m1/day 146 30 0.049 0.114 
FuiUre Typ. Ret. 9 70 20 m1/day 146 9 0.0101 0.0783 

Sources: EPA 1991b, thie ltUdy. 
(a) The value 70 ia uaed to calculare the intake term for the 70-year cancer case; other values are ulled for the noncano:.:cr ex.posures. 
(b) Intake facl0n1 muhiplied timee exposure point concentntion tenn& yield dose for risk characterization. Units for intake factors are kg/kg·day (soil.~. sedimenl~, soil 

particlee, ve&etablea &Ad fiah), Utg·day (groundwater and surface water), and m111r.g·day (volatile chemicals from the groundwater and surface water). 
(c) NA - not applicable. 
(d) The inhalation of eroundwater volatilca i& daily, not only. for bathing or showering. 
Note: A chemical-epeci6c permeability factor il needed to calculate intake for dennal contact with surface water and groundwater. 
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OUs 3. 4. and 5 Record of Dec1sion Eielson AFB 

Table 9.4a. Cancer and Noncancer Critical Toxic1ty Factors for Major Contaminants 

Cancer R1sk Noncancer 

Oral Inhalation Oral Inhalation 
Chemical CAS No. (kg-day/mg) (kg -day I mg) (mg/kg-day) (mg/kg-day) 

\hlatile Organic Compounds 

Benzene 71-43-2 2. 90£-021
"

1 2.90£-02(.1.) 

1,4-Dichlorobenzene 106-46-7 2.4E-02<bl 2.3£-QJUI 

1.2-Dichloroethane 107..06-2 9. !OE-02 1 .~. 1 9.10£-02~> 1 2.86£-QJ(Cl 

Dichlorodiftuoromethane 75-7!-8 2.00£-QJUI 5.7£-02(.1.1 

Tetrachloroethylene 127-18-4 5.2£-Q2(cl 2E-03(cJ l.OOE-OztaJ w<dJ 

Toluene 108-88-3 2.00£-0I(a) 1.14E-Ol(a) 

Trichloroelhene 79-01-6 l.IOE-021d1 6£-QJ(c) 6£-0J(C) 

Vinyl chloride 75-01-4 1.90E+OO<bJ 3£-0l(b) 

Xylenes (total) 1330-20-7 2.00E+oo<aJ 

Semivolatile Organic Compounds 

Benzo(b)fluoranthene 205-99-2 7.3£.-0l(cJ 6.1£-0J(c) 

Benzo(a)pyrene 50-32-8 7 .JOE +()()('~l 

4-Melhylphenol 106-44-5 S.OE-OJ<bJ 

Pesticides 

Beta-BHC 319-85-7 1.80£+()0(') t.80E +W•J 3.00£~(b) 

DDD 72-54-8 2.40£-0Jil) 

DDT 50-29-3 3.40£-Qj(l) 3 .40£-0 r<al 5 .OOE-04(il) 

In organics 

Arsenic 7440-38-2 1.75E+OO(b) l.5E+OI<01> 3.00£-04(il) 

Barium 7440-39-3 7 .OOE-02<'l 1.40E-04<bl 

Chromium 6 7440-47-3 4.10E+Ot<•> 5.00E~J3(l) 

Copper - 7440-50-8 3.70E-02<bJ 

Manganese 7439-96-5 5.00E-03<a> 1.40E-05taJ 

NOTE: Spaces indicate that risk W:tors are not available. 
In general, the risk numbers are listed with higher precision than is given in IRIS or HEAST. 
Toxicity values without references were estimated from available values. 
(a) EPA 1993c, 1993d, 1994b, 1995. 
(b) HEAST (EPA 1994a, !994b). 
(c) EPA 199Sa. 
(d) Even though the toJticity factor has been withdrawn from IRIS, it has been used in the risk assessment per 

EPA Region X recommendation. 
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Table 9.4b. Cancer and Noncancer Toxicity Factors for Other Than Major Contaminants 

EPA 
Cancer R1sk Non~ancer 

Chemical \Ve1ght of Ornl lnhalanon Ornl lnhalauon 
(~bruan 15 J995t CAS No. f,·,dence lkg-day,mgl .. , (kg-daylrngl .. , 1mg1kg-day) .. , ( mg/kg -day) !&• 

1. 1.1-Tnchloroethane 1!-55-6 D Withdnwn Under review 

1. I .2.2-Tetrachloroethane 7<J-3.<-5 c 2.00.:-01 2.6e-02 Under rev1ew Empcy 

1.1.2-Tnchlornethane 19.00-5 c 5.70e-02 5.7e-02 4.00e-03 Under review 

1.1-Dichtornethane 75-34-3 c In.adequa1e lnadequa~ I.OOe-01 (b) Under rev1ew 

1.1-Dichlornethene 15-354 c 6.00e-01 t.2e+OO 9.00c-03 Under revieW 

1.2-0tchloroethene 1Toml1 ~40-59-0 9.00e-03 (b) 

J.2·0iCbJOroethcne. CIS 156-59-2 D Inadequate lnadequa~ Under Review Unavailable 

1.2-Dtchloroethene. u-an~ 156-60-5 Empty Empcy 2.00e-02 Unavailable 

1.2-Diililoropropane 78-87-5 " 6.80e-02 (bl Empcy 1.30e-02 (b) 4.00e-03 

2-ButaOOne 78-93<; D Inadequate lnadequa~ 6.00e-Ol I.OOe+OO 

~-Hcurione 591-78-6 Under rev1ew Under review Empcy Empcy 

-Methyl-2-pemanone 108-10-1 Empty Empty Withdrawn Under revtew 

Acetone 67-64-1 D Inadcqua1e Inadequate l.OOe-01 Empcy 

BromodicbJoromethane 75-27-4 82 6.20c-02 Empcy 2.00e-02 Empcy 

Bromoform 75-25-~ 82 7.90e-03 3.9e-03 2.00e-02 """'· Bromomethane 74-83-9 D Inadequate lnadequaa: 1.40c-OJ 5.00e-OJ 

~arbon Disulfide 15-15-0 Empty Empcy l.OOe-01 Under review 

~rbon Tetr:achlonde 56-23-5 82 I .JOe-01 5.Je-02 7.00e~ Empcy 

ChJorobcnzenc 108-90-7 0 Inadequate Inadcqua1: 2.00e-02 Under review 

Chloroform 67-66-3 82 6.JOe-03 8.1e-02 I.OOe-02 Under review 

Chlornmelh:me 74-87-3 c l.JOe-02 (b) 6.3e-03 (b) UDder review UDder m-iew 

i~-1.2-DichloroerJtene 156-59-2 0 Inade-qu.ue ......... I.OOc-02 (b) Empcy 

is-1,3-Dichloropropene 542-15-6 82 lt101dequa~e lnadequ.a~e l.oo.-<14 2.00c-02 

D!bromochloromethane 124-48-1 c """"""" Empcy 2.00c-Q2 Empcy 

EihyJbenzene 100-41-4 0 Empty Empcy t.OOc-01 LOOe+OO 

!MelhyJcne Chlonde 75-09-2 82 7 . .50e-03 1.6e-03 6.00e-Q2 Under m-iew 

Styrene - 100-42·5 u. ""' u."" 2.00c-OI l.OOe+OO . 
1.2,4-TriCiilorobenzene 120-82-1 0 Empcy I.OOc-()2 Under m-lew 

1.2-Dich!Orobcnzene 95-S0-1 9.00c-G2 

1.3-Dichlorobcnzene S4J-7J-1 0 Empcy UDder review Empcy 

1.4 .5-Trichlorophenol 95-9!5-4 UDder review I.OOc-01 -.4.6-Tri~hJorophenol 88-06-2 82 l.IOe-02 '.0..()2 """' """"""" .4-Dtchlorophenol 120-83-2 Empcy J.OOc~ Empcy 

.4-DimethyiphenoJ 105-67-9 Empcy l.OOc-02 

.4-Diruaophenol 51·28-S Empcy 2-00e-OJ ..._. 
2.4-DinllrolOJuene 121-14-2 Empcy l.OOc-03 -,6-DinitrolOiuene 606-20-2 Empcy l.OOc~ (b) Empcy 

--cworonaphthalene 91-57-8 Empty Empcy S.OOc-02 Empcy 
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Table 9.4b. (cent' d) 

EPA 
Cancer R1sk Noncancer 

Chemical \lie1ght of Ornl lnhalauon Ornl lnhalauon 
(fcbruaf} I~ !995 ~ CAS l'o. Ev,dencc (kg--daylmgJ .,, (kg--daylmg) "'' (mglk.g--day) "'' (mg/k.g-day) "' 

-Chlorophenol 95-57-8 Emp~ S.OOe-03 Empry 

·Mc!hylphenol 95-4;8-7 c Emp~ ~.00e..{J2 Inadequate 

~-Nitroanilinc 88·74-.4 Empry Under rcv1cw Empty 

3 .3 · -DLchlorobenzldinc 91-94-1 ., 00<!..()1 Empty Inadequate 

,6-0Lmtro-2 -melhylphenol 534-52-1 Under Rev. 

-Bromophenyl·phenylethcr 101·5~-3 Inadequate Inadequate 

-Chiaro-3-methylphcnol 59-50-7 2.00c+OO (b) 

.Chlomanihnc 106-47-8 Empry 4.00c.{l3 Empty 

-Nitroanihnc ]()()..{J!-6 """"""" Inadequate 

-Nitrophcnol JOO..{J2-7 Empty Under review Inadequate 

Acenaphthene SJ-32-9 D Under rev1cw 6.00c..{J2 Empcy 
Anth12eene 120·12-7 D Inadequate 3.00e.QI Under review 

Bcnzo(a Janthr:accne 56-55-3 " 7.3c.QI (b) Empcy Under review 

Bcnro(g,h.i)pcrylcrw: 191-24-2 D Empty Empcy Empty Empcy 
enzo(k)tluolll!llhenc 207.{18-9 B2 7 .3e.Q2 (b) Empcy Empcy Empcy 

BenzoLC Acid 65-85-o D Empcy 4.00c+OO Empcy 
Benzyl alcohol 100·51-6 3 .OOc.QJ (b) 

b•S(2-Chloroct.mu.y Jmc!hanc 111·91-1 D Inadequate Empcy Empcy 
bis(2-chlorolsopropyllethcr 39638-32-9 c 7 .00c.Q2 (b) 3.5c.Q2 (b) 4.00e.Q2 (b) Empcy 
BiS(2-Chlorocthyl)ethcr 111--44-4 c l.lc+OO (b) 

is(2-ethylhcxyl)phlhalate 117-81-7 B2 1.40c-02 Empcy 2.00c.Q2 Empty 

l&utylbcnzylphth.alatc 85-68-7 c lnadcqua~ 2.00e.()J Empcy 
hrysenc 218.(}1-9 B2 7.3c.()3 (b) lnadcqua~ Empcy 

Di-n-butylphth.alaa: S4-74-2 D lnadcquaJt: I.OOe-01 .... ,... 
Dl·n-octylpbthalatc 117-84-0 Empcy Empcy 2.00c-()2 (b) Empcy 

ibcnz(a.h)antht:accnc 53-70-3 B2 7.3c+00 (b) Empcy Empcy Empcy 

Dibcnzofuran 132-64-9 D Empcy --· UDdcr~icw 

Oicthylphthalaa: 114-<6-2 D Empcy 8.00c-OI Empcy 
Dimcthylpbthalate 131·11-3 I.OOc+OI (b) 

Fluoranthcne 2~ D ,...,_. 4.00c.Q2 Under n:vicw 

Fluorene 86-73-7 D Empcy 4.00c~ Empcy 

~cxachlorobcnmnc 118-74-1 82 1.60c+OO 1.6e+OO UDdcr~icw ... _. 
HcxacbloroburadicDc 87-68-3 c 7.80e-02 7.7c-o:z -~ Empcy 
Hcxacblorocyclopcmadicnc n-47-4 D Empcy 7.00e-03 Empcy 
lile.u.chlorocthanc 67-72-J c l.40e-02 1.4c-02 1.00c.()3 Undcr~icw 
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Table 9.4b. (cont'dl 

·-
EP . .O. 

Cancer R1~k Noncancer 

Chemical V.~1ght of Om I !nha!auon Ornl Inhalation 
(February ; 5 19951 CAS :-.io Ev1d~nce (kJ!·daylmg) Rof (kg-<by/mg) Rof (mg/lr::g-<la~) Rof (mg/lr::g-day) "' 

lndeno( I .. ..!.3-cdl[l)'tent 193-39-~ Bl 7 )e-01 lbi Empry Empry Empty 

isopborone 78-59-l c Empr} 2.00e-OI Inadequate 

/'.' -N Jlroso-01-n-propy laffilne 6..!1-64-7 Bl 7.00c-+-00 Empey Empry 

N -N l!roso-Dimethylanune 62-75-9 82 5.!0e+Ol 5.1e..-Oi Empey Under ~u:w 

1'0 -N itrosod 1phenylamme 86-30-6 82 4.90t-{)3 Empry Empey Empty 

1'-'itrobenzene 98-95-3 D Empty 5.00c-04 Under rev1ew 

Pentachlorophenol 87-86-5 82 1.20e-01 Empry 3 .. 00c-02 Under revJcw 

Phenanthrene 85-01-8 0 Inadequate Empey Under rev1cw 

Phenol 108-95-~ D .. Empty Empry 6.00e-Ol Inadequate 

Pyrenc ·- 1~9-00-0 D Inadequate 3 .. 00e-02 Under n!view 

trans-1.2-Dichloroethene 156-60-5 Empty Empty 2 .. 00e-02 ..,. 
rans-1 ,3-0Jchloropropcne 542-75-6 82 lnadequare lnadcquaiC J.OOe-04 2.00c-02 

Vinyl Acei31C 108-05-4 Under n:v1ew Uncler n:vicw l.OOc+OO fb) 2.00c-01 

,4'-00E 12-55-9 62 J.40c-01 Empry Empey Empey 

ldnn 309-00-2 62 1.70c+01 1.7c+Ol JJJOc-05 Empo 
Alpha-BHC 319-84-6 82 6 .. 30e+00 6.Jc+OO ..,. ..,. 
\Chlordane 57-74·9 82 1.30c+00 l..Jc+OO 6.00e-05 Under n:view 

Oelta·BHC 319-86·8 D Empty Empey Empey Empey 
Dicldnn 60-57-1 82 1.60e+OI 1.6e+OI 5.00e-05 Empry 
Endosulfan 1 115-29-7 6.00c-03 Empey 

""""" 72-2().8 D 3.00e-04 EmPO 
I<Jamma-BHC 319-89·9 Empry ..,. J.OOe-04 Under~icw 

eptach.lor 76-44-8 82 4.50e+00 4.5c+OO S .. OOe-04 Empry 
Hcpa.chlor Epo;~~;idc 1024-57-3 82 9.10c+OO 9 .. ie+OO 1..30e.(l5 Empey 

Mcthoxythlor 72-43·5 0 ..,. ..,. 5 .. 00e.(l3 """"'~· 
PCB-1016 (Aroclor 1016) 12674-11·2 Empey Empey 7,00e.(l5 Empey 

PCB-12ir 1336-36-J 82 7.70e+00 Empey 
PCB-1248 (Aroclor !248) 12672-29-6 Empey Empey - Empey 
PCB-12~4 (Aroclor 1254) 11097-69-1 Empey Empey 2.00e..OS Empey 

,,4,5-T 93-76-5 ...,. Empey l.oo.o:l Empey 
.4 .. 5-TPCSilve;~~;) 93-72-1 0 Empey ..,. I.OOe-03 ..,. 
,4-D 94-75-7 Empey Empey l.oo.o:l ..,. 
.4-08 94-82·6 Empey Empey 8.00e-03 Empey 
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Table 9.4b. tcont'd) 

EPA 
Cancer R1sk Noncancer 

Chemtcal V."e1ght of Ool lnhalauon Ooi l.nhalanon 
rFebrua~· 15. 1995· CAS ~o. E"1dence {k~·daylmgJ .,, lkg-daylmgl "'' (mgfkg-dayJ .,, lmgtkg-day) ., 

Dalapon 75-99-0 Empty• Empl}' 3.00e-02 Emp!y 

D1camba l9t8-uo-9 Emp!y Em pry 3.00e~2 Empty 

Dtchloroprop 1~0-36-5 Emp1y Empl}' Under rt:Vlew Empty 

Dinoseb 88-85-7 D Empty Emp" L00e-Q3 Em"' 
MCPA 94-74-6 Emp~ Empzy 5.00e-04 Empry 

MCPP 93-65-~ Em pry Empry l.00e-Q3 Emp!Y 

o.u.phene 8001-35-2 82 J.IOe+OO Lle+OO Empey Empey 

luminum 7429-90-5 Empry Empey Under review Empey 

~ 74-10-36-0 Empey Empey 4.00e-04 Empey 

7440-41-7 82 4.30c+00 8.4e+OO S.00e~3 Empcy 

adouum 7440-43-9 81 Empry 6.Je+OO S.OOe-04 Under rt:Vtew 

obalt 7440--18-4 Empey Empl}' Under review Empty 

'-'•' 7439-92-1 82 Inadequate Inadequate No threshold Empey 

Mercury 74)9-97-6 D Inadequate Inadequate 3.00e-04 lb) Under rtview 

Nttkel 7440.02-Q No1 evaluated No1 evaluall=d. 2.00e-02 Under rtview 

Selemum 7482-49-2 D lnadequaiC. lnade.qua~e !UlOe-QJ Empey 

Silver 7440-72-4 D lnadequaa:, Jnadequa&c SJlOe-03 Empey 

~Ilium (aceQICJ 56H8-8 D Inadequate rn.dequatc 9.00e-os Empey 

Vanadium 1440-62-2 Empey Empey Under review Empey 

Zinc 7440-66·6 D Inadequate Inadequaa: J.OOe..()J Empey 

Diesel (as Kerosene) 68334-30-5 Empey Empey 2.00e-02 HlOe..()J 

Gasoline 8006-61-9 c 1.70e..()3 l. 7e..()3 2.00e.01 Empey 

P-4 JP-4 8.00e.02 

Note: Unless rekrtru:ed otherwise, the factors and tnfonnation are from IRlS2, February l99S. ,,, HEAST 1994 
bl EPA Region III Risk-Based Concenmtions: R.L. Smith C01f31/05l. 
~ote: • Empey 1s an IRIS ~enn that suggesu scientific data II!: W::king for deeennination of animal or human risk. 
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Table 9.5. Estimated Potential Reasonable Maximum Exposures in OU 3. 4, and 5 Source Areas 
at Eielson A1r Force Base for Organic Chemical Contaminants and lead 

\\.Orker Playing Child Residential 

Currem Current Future Typical 

Source Risks Future Risks Risks FuiUre Risks Future Risks Risks 

Are• Cancer j HI"' Cancer HI Cancer HI Cance~j HI Cancer HI Cancer j HI 

Operable Unit 3 

DP44 IE-04 < JE-04 0.8 < < < < 8E-04 2.3 IE-04 !.3 

WP45 < < 4E-05 0.2 < < < < 7E-05 0.6 2E-05 0.4 

ST56 < < JE-06 < < < < < IE-05 < 2E-06 < 
SS57 < < 6E-04 0.6 < < < < IE-OJ r.o JE-04 0.7 

5561 < < 5E-04 r.o < < < < 8E-04 1.8 IE-04 I. I 

Operable Unit 4 

DP25 SE-07 < 5E-04 0.4 < < < < 8E-04 0.7 2E-04 0.4 

ST27 < < < < < < < < < < < < 
WP33 < < < < < < < < < < < < 
SS35 JE-06 < 4E-05 0.4 < < SE-06 0.2 IE-04 1.5 2E-05 0.6 

SS36 < < < < < < SE-06 0.2 < < < < 
SSJ7 < < < < < < < < < < < < 
SS39163 < < < < < < < < < < < < 
STS8 < < 4E-03 2.8 < < < < 7E-OJ 7.7 2E-03 4.3 

SS64 < < IE-06 < < < < < JE-06 < SE-07 < 
Operable Unit 5 

LF02 < < < < < < < < < < < < 
LFOJ/FT09 JE-03 < JE-m O.I < < < < 5E-()J 0.3 9E-04 0.1 

LF04 < < < < < < < < < < < < 
LF06 < < < < < < < < < < < < 

HI*--= Hazard Index. Note: Hazanf Index (HI) is the sum of the noncancer effects. 
Note:- "Future Typical Risks" are calculated the same as "FutuR Risk.s" excep( that the contac( rate, 

frequency and duration of exposure, and intake factors are lower for the futuR typical resident. 
Note: < means either that the cancer risk is less than SE-7 or less Ulan 0.1 for noncanc:er effects. 

September 1995 9.60 FINAL 



OUs 3, 4, and 5 Record ol Dec•s1on Eielson AFB 

Table 9.6. Terrestr1al Habitat Types and The1r Pnmary Wildlife Species on Eielson AFB1" 1 

Habitat TypeiCommunH: Type Area (acres) Wildlife Species 

Black spruce forest 8.678 Black bear. manen, moose, 
red squirrel, and spruce 
grouse 

WhHe spruce forest 1.457 Black bear, manen, red 
squirrel, and spruce grouse 

Birch forest ( dbh > 2". 15-65" 3.062 Black bear, captors, red 
rail squirrel, and ruffed grouse 

Birch (dbh 0-l", 8-15' tallJ 81 Moose and snowshoe hare 

Balsam poplar forest 1,286 Beaver, moose, raptors. and 
snowshoe hare 

Willow shrub 517 Moose and snowshoe hare 

Old burn (small white spruce. 295 Moose and snowshoe hare 
birch and willows) 

Marsh (some ponded water) 131 Moose and waterfowl 

Grassland/mown Unquantified Canada geese, hare, v.oles 

12 lakes(bJ 315 Beaver, moose, and waterfowl 

50 ponds(bJ 246 Beaver, moose, and waterfowl 

Designated werlands1c1 10.202 Beaver, moose, and waterfowl 

Streams 25 miles Beaver 

(a) Table adapted from U.S. Air Force (19930, except c. 
(b) One lake and 6 ponds are narural; the remaining lakes and ponds are borrow pits (HLA 1990). 
(c) Taken from HLA (1990). 

Table 9.7. Actions Evaluated for Source Areas 

Source Evaluation Operable Unit 3 Operable Unit 4 Operable Unit 5 
Action Sites Source Areas Source Areas Source Areas 

No funher LFOI none ST27 LF02 
cleanup action WP32 WP33 LF04 
/long-term DP55 5536 LF06 
Monitoring 5537 

5539/5563 
5564 

Limited Action none WP45/SS57 none none 
ST56 
5561 

Cleanup none DP44 DP25 LF03/FT09 
Required 5535 

ST58 
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10.0 Description of Alternatives- OU 3 

This section provides a concise description of the remedial action objectives and remedial alter· 
natives evaluated for each source area in OU 3. The feasibility study (FS) provides information on the 
assumptions and calculations used in the development of the alternatives and the cost estimates for the 
ahernatives. 

10.1 Remedial Action Objectives 

Remedial action objectives (RAOs) were developed to specify actions and contaminant levels 
necessary to protect human health and the environment. RAOs define the contaminants of concern, 
exposure routes and receptors, and remediation levels, which are defined as acceptable contaminant 
levels for each exposure route. The primary RAO is protection of ground water. 

The RAOs fur the source areas within OU 3 are: 

• At DP44, prevent the continued migration of TCE into the groundwater at concentrations that 
present a risk to potential future groundwater users. 

• At WP45/SS57, prevent the continued migration of TCE and benzene into the groundwater at 
concentrations that present a risk to future groundwater users. Subsequent sampling indicates 
that little contamination remains in the unsaturated zone (see Section 16). 

• At ST56, supply drinking water, apply wellhead treatment, as applicable, prevent use of 
groundwater that exceeds state or federal drinking water standards. 

• At SS6l, determine if an additional source of contaminants exists on the nonh side of the 
building and if so, prevent the continued migration of TCE into the groundwater at 
concentrations that present a risk to future groundwater users. 

• At all source areas, prevent human exposure to groundwater contaminated above the drinking 
water standards and restore the beneficial uses of the aquifer. 

The goal of the Superfund approach is to return usable groundwaters to their beneficial uses within 
a timeframe that is reasonable, given the particular circwnstances of the site. Reasonable restoration 
time periods may range from very rapid (one to five years) to relatively extended (several decades). 
Location, proximity to population, anticipated future land use, and mobility of the contaminant plume 
are factors considered when determining an appropriate restoration timeframe. 

The use of: (1) natural attenUation with institutional controls, (2) source reduction through treating 
soil contamination to prevent additional contaminant leaching into the groundwater, and (3) ground
water pumping and treating were considered viable options for addressing groundwater contamination 
at Eielson AFB. For source areas within OUs 3, 4, and 5, the following site specific conditions were 
considered when determining reasonable restoration timeframes: 

• Contaminant plwnes in this relatively homogeneous aquifer do not appear to be spreading or 
are decreasing in size. 
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• Biodegradation, dispersion. dilution. or adsorption appear to be effectively containing or 
reducing the size of the contaminant plume. 

• Areas impacted by the contamination are relatively small with little likelihood of extended 
exposure to groundwater anticipated. 

• Future land use as a military installation is not anticipated to change in the foreseeable future. 

10.2 Remedial Action Components 

The sources areas comprising OU 3 (DP44. WP45/SS57, ST56, and SS61) contain groundwater 
and soils contaminated with VOCs. SVOCs, and metals. Subsurface treatment of the groundwater at 
ST56 was not evaluated in the FS because of the complex hydrogeology of the fractured bedrock; the 
limited extent of the contamination in a remote, restricted area of the base; and the reliability of 
available-institutional controls to restrict the use of the contaminated water. The alternatives to address 
the remaining source areas are assembled from one or more of the following remedial action 
components: 

• No Action 

Components to Address Groundwater Contamination 

• Institutional Control and Groundwater Monitoring 
• Groundwater Extraction and Treatment 

Components to Address Soil Contamination 

• Soil Vapor Extraction (SVE)/Bioventing 
• Soil Excavation 

The no action alternative does not address the RAOs established for each source area. It represents 
the baselil)e risk without institutional controls or active remediation. The institutional controls and 
groundwater monitoring alternative prevents the use of contaminated groundwater, but does not include 
active remediation. The other components provide a range of control with varying timeframes to 
achieve the·RAOs. Because it is difficult to remove all of the residual contamination and EO reduce 
groundwater contam.inaru concentrations below state and federal water quality standards, even with 

~ groundwater extraction and treatment, it is expected that all of the alternatives would require long-tenn 
management of the area. 

The five remedial action components are described in the following paragraphs. Following this 
discussion, the components are assembled into remedial action alternatives for each of the source areas. 
Cost for the alternative for each source area is included in 'Dlble 10.1. 

10.2.1 No Action 

Under this approach, no action is taken to remove contaminants from the soils or the groundwater. 
Evaluation of the no action approach is required by the NCP to provide a baseline against which other 
alternatives can be compared. Under the no action alternative, no remedial measures are implemented 
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Table 10.1. Costs of Remedial Alternatives for Source Areas In OU 3 

Source Area Alternative Description Costs 

Capital 30-yr O&M Total 

DP44 No Action $0 $0 $0 

Groundwater Monitoring/Institutional $5,300 $134,700 $140,000 
Controls 

Soil Vapor Ext-raction/Groundwater $1,300,000 $300,000 $1,600,000 
Monitoring/lnstimtional Controls 

Soil Vapor Extraction/Groundwater $2,100,000 $1,500,000 $3,600,000 
Extraction and Treatment/ Institutional 
Controls 

WP45/SS57 No Action $0 $0 $0 

Groundwater Monitoring/Institutional $5,300 $174,700 $180,000 
Controls 

Soil Vapor Extraction!Bioventing $660,000 $540,000 $1,200.000 
Groundwater Monitoring/Institutional 
Controls 

Bioventing/Excavation!Groundwater $11,000,000 $0 $11,000,000 
Monitoring/Institutional Controls 

Soil Vapor Extraction/Bioventing $1,900,000 $3,700,000 $5,600,000 
Groundwater Extraction/Institutional 
Controls 

Bioventing/Excavation/Groundwater $12,000,000 $4,000,000 $16,000,000 
Extraction!lnstillltionaJ ContrOls 

SS61 No Action $0 $0 $0 

Groundwater Monitoring/Instirutiooal $5,300 $154,700 $160,000 
Controls . 

Soil Excavation/Groundwater $540,000 $160,000 $700,000 
Monitoring/Institutional Controls 

Groundwater Extraction and $1,300,000 $1,800,000 $3,100,000 
Treatment/Groundwater 
Monitoring/Institutional Controls 

with no long-tenn review, monitoring, or controls. Contaminants would degrade and disperse through 
natural auenuation. No direct costs are associated with the no action alternative. 

1 0.2.2 Institutional Controls and Groundwater Monitoring 

Institutional controls are used to prevent current and future human exposure to contamination 
remaining at the source areas at concentrations above health-based risk levels and federal and state 
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standards. Specific controls include restrictions limiting access to the source areas and administrative 
controls w limit groundwater and future land use_ Access restrictions, including such measures as 
permanent markers. are used ro prevent direct human exposure to contaminants. Groundwater restric~ 
tions are implemented by placing wrmen notification in base policies prohibiting the use of con~ 
taminated groundwater. In addition, all existing and any new wells located in or near the contaminated 
portion of the aquifer shall be locked to prevent unauthorized use. 

The administrative controls for limiting future land use include placing written notification of these 
remedial acdons in the base land use master plan. The notification shall prohibit any activity that 
disrupts aspects of the engineered controls. A copy of the notification is provided to any prospective 
transferees of the property and is included in any transfer documents, including deeds, in the event that 
the Air Force released control of the affected propeny. The Air Force shall provide EPA and the state 
wuh written verification that notification(s) have been implemented. 

1 0.2.3 Groundwater Extraction and Treatment 

Groundwater extraction was evaluated for source are_as DP44, WP45/SS57, and SS61 as a way to 
potentially accelerate aquifer restoration. The number and location of ex:traction wells, as well as 
estimated times to achieve cleanup, are discussed in Sections 10.3, 10.4, and 10.5. 

VOCs and SVOCs in the extracted groundMter would be removed using physical/chemical treat~ 
ment, such as air stripping and activated carbon. Due to the high metals levels naturally found in the 
groundwater at Eielson AFB, metals removal may be necessary prior to treating the water for site~ 
specific contamination. The need for air emission controls would be evaluated and implemented in 
accordance with the Clean Air Act (42 USC 7401). Treated groundwater would be discharged to 
Garrison Slough in accordance with federal ambient water quality criteria, 18 AA.C 70, and 
18 AAC 72. 

10.2.4 Soil Vapor Extraction/Bioventing 

A combination of SVE and/or bioventing was evaluated for source areas DP44 and WP45/SS57. 
This alternative enhances bioremediation and volatilization of contamination in the vadose zone for 
SVE/bioventing and in the smear zone for bioventing. For WP45/SSS7, the system could be operated 
in the air:injection or air withdrawal mode with wells screened across the water table. Although air 
emissiori.fontrols would be installed in accordance with the Clean Air Act, if needed, the system would 
be designed and operated to minimize the need for air emission controls. 

Based on assumed contaminant concentrations and expected removal rates, it is estimated the SVE 
system would operate from 1 to 3 years (6 months/year) to meet soil RAOs· for TCE and related 
compounds in the vadose zone. SVE may be enhanced with air injection or capping. For bioventing, 
estimates of treatment times are provided in specific alternatives incorporating this component. 

10.2.5 Soil Excavation 

Excavation of contaminated soil from source areas WP45/SS57 and SS61 and out-of-state disposal 
was evaluated. Soil excavation would be conducted during one summer construction season. Con
taminated soils would be removed from the ground surface to the top of the saturated zone. Using a 
field screening technique, clean soils would be segregated from contaminated soils. The excavated area 
would then be backfilled with clean material. 
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10.3 Source Area DP44 

Site conditions of source area DP44 followed by the remedial action alternatives are discussed in 
this section. 

1 0.3.1 Site Conditions 

The primary concern at source area DP44 is TCE in the groundwater. However, 
tetrachloroethylene. benzene, and cis·l,2·DCE (a TCE breakdown product) were also found in the 
groundwater. In addition. TCE was found in the subsurface soil along the edge of and beneath the 
tannac south of the Hangar (Building 1140). 

The primary pmential exposure pathway for source area DP44 is from the future unrestricted use of 
contaminated groundwater. Therefore. contaminants in groundwater and the risk from continued 
leaching of contaminants to groundwater are of primary concern. 

10.3.2 Remedial Alternatives 

Four alternatives have been developed to address the contaminated soil and groundwater at source 
area DP44. The four alternatives are listed in Table 10.2. 

A description has been developed for each of the four alternatives identified for source area DP44. 
The descriptioru; identify the technologies, describe the representative process options, and present the 
assumptioru; that provide the basis for the analyses of the alternatives. 

Table 10.2. Primary Components in Alternatives for Source Area DP44 

Alltrnative Soils Components Groundwater Components 

I. No Action None None 

2. Institutional Controls None Nanual attenuation, groundwater monitoring, 
/Monitoring institutionaJ controls 

3. SVE SVE with carbon adsorption, Natural attenuation, groundwater monitoring, 
optional extension of cap institutional controls 

4. SVE/Extraction of SVE, optionaJ extension of cap High·mc extl3ction, metals precipiwion, air 
Groundwalef stripping,' discharge 10 Garrison Slough, 

institutionaJ controls, groundwater monitoring 

Alternative 1-No Action 

The no-action alternative was evaluated as discussed in Section 10.2.1. 

Alternative 2- Institutional Controls/Groundwater Monitoring 

This alternative is a limited action alternative consisting of two components. 

Based on currently observed concentrations in the soil and groundwater, it was estimated that TCE 
may continue to leach into groundwater for more than 10 years. Trichloroethane-contaminated soils 
could continue to act as a contaminant source to groundwater, especially during periods of snO'N melt. 
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Within the groundwater. biodegradation. dispersion. dilution. and adsorption appear to be effectively 
containing and degrading the contamination. Because of this continuing source of release and the 
probability that groundwater concentrations will remain above federal and state standards for an 
extended period of rime. a long-term groundwater monitoring program and institutional controls are 
mcluded as part of this alternative. 

Instirutional controls and groundwater monitoring would be implemented. as discussed in Sec
tion I0.2.2, ro restrict groundwater use. prevent human exposure to contaminants at concentrations 
above state and federal standards. and maintain an accurate definition of the area of contamination. 

Alternative 3- SVE 

The SVE alternative includes the following remedial action components. 

Urider this alternative, SVE would be used to reduce the concentrations of TCE in the subsurface 
soils along the edge of the runway on the southeast side of Hanger 1140. This area is the suspected 
source of the TCE contamination found in groundwater at nearby Well 44M04. It is assumed that 
approximately six vertical extraction wells on a 18.3-m (60-ft) spacing would be installed to remove 
comaminated soil vapor from the assumed 76- to 84-m (250- by 275-ft) target area. 

Seven passive air injection wells were assumed to be installed below the surface of the existing 
tarmac to provide improved air flow through the vadose zone, and to prevem short-circuiting from the 
southern edge of the target area. Due to the relatively short distance from the surface to the con
taminated vadose zone. and the narrow zone of contamination, a portion of the unpaved target area 
would be capped as part of the operation. 

The groundwater would not be actively remediated. The contaminants would be allowed to 
disperse and degrade narurally. Within the groundwater, biodegradation, dispersion, dilution, and 
adsorption appear to be effectively containing and degrading the contamination. If a significant volume 
of TCE is remaining in the vadose zone, the natural attenuation of the TCE in groundwater would 
benefit from the remedial activities designed to address the contaminant source. 

The TCE in the vadose zone would be removed through SVE, and the chlorinated VOCs in 
groundWater would be allowed to attenuate through natural processes. The continuing source from the 
vadose ~ne soil will be treated by SVE in 1 to 3 years. Because it is probable that groundwater 
concentrations will remain above federal and state standards for an extended period of time, a long
term groundwater monitoring program and iristirutional controls was included as pan of this 
alternative. 

Institutional controls and groundwater monitoring would be implemented, as discussed in Sec
tion 10.2.2, to restrict groundwater use, prevent human exposure to contaminants at concentrations 
above state and federal standards, and maintain an accurate definition of the area of contamination. 

Alternative 4 - SVE/Extract 

The SVE/Extract ahernative inchides the following remedial action components: 

SVE. Soil vapor extraction (SVE) would be implemented as discussed in Alternative 3. 
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Groundwater Extraction and Treatment. These actions would be implememed in an auempt to 
accelerate aquifer restoration. A single groundv.'3.ter extraction well would be operated at 30 gpm to 

increase the speed of aquifer restoration Extracted groundwater will be treated as discussed in 
Section 10.2.3. 

Based on modeling projections. the groundwater extraction and treatment system proposed under 
this alternative would need to operate for at least 10 years. Year-round operation is assumed. 

The TCE in the vadose zone would be removed through SVE, and the chlorinated VOCs in 
groundwater would be reduced through extraction. 

The continuing source from the vadose zone soil will be treated by SVE in 1 to 3 years. Because it 
is probable that groundwater concentrations will remain above federal and state standards for an 
extended period, a groundwater monitoring program and institutional controls was included as part of 
this alternative. 

Institutional comrols and groundwater monitoring would be implemented, as discussed in Sec
tion 10.2.2 and Alternative 3. to restrict groundwater use, prevent human exposure to contaminants at 
concentrations above federal and state standards, and maintain an accurate definition of the area of 

- contamination. 

10.4 Source Area WP45/SS57 

10.4.1 Site Conditions 

The primary concern at source area WP45/SS57 is the presence in groundwater of TCE and 
benzene above drinking water standards. However, a breakdown product of TCE. cis-1,2-DCE, and 
tetrachloroethylene (PCE) were also found in the groundwater. TCE was found in the subsurface soils 
at Well 45M08. 

The primary potential exposure pathway for source area WP45/SS57 is from the future unrestricted 
use of contaminated groundwater. Therefore, contaminants in groundwater and the risk from 
continued leaching of contaminants to groundwater are of primary concern. 

1 0.4.2 Remedial Alternatives 

Six alternatives have been developed to address both the contaminated soil and groundwater at 
source area WP45/SS57. The six alternatives are listed in Table 10.3. 

A description has been developed for each of the six alternatives identified for source 
areas WP45/SSS7. The descriptions identify the technologies. describe the representative process 
options. and present assumptions that provide the basis for analyses of the alternatives. 

Alternative 1-No Action 

The no action alternative is evaluated as discussed in Section 10.2.1. 
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Table 10.3. Pnmary Components in Alternatives for Source Areas WP45/SS57 

Alternative Soils Components Groundwater Components 

1. No action None None 

2. lnsmutional Controls , None Natural attenuation, groundwater monitoring, 
Groundwater institutional controls 
Monitoring 

3. In situ SVE wtth carbon adsorption, Natural attenuation, groundwater monitoring, 
bioventing institutional controls 

4. Remove Removal of TCE·contaminated Natural attenuation, groundwater monitoring, 
soil, bioventing institutional controls 

5. In suu/Extract SVE with carbon adsorption, Extraction, metals precipitation. air stripping, 
bioventing discbaxge to Garrison Slough. institutional 

controls, monitoring 

6. Remove/Extract Removal of TCE·contaminated soil Extraction, metals precipitation, air stripping, 
with offsite disposal, bioventing discharge to Garrison Slough, institutional 

comrols, monitoring 

Alternative 2- Imtitutiona1 Controls and Groundwater Monitoring 

This alternative is a limited action alternative. No action will be taken for subsurface soil. The 
primary components are briefly outlined in the following paragraphs. 

Institutional controls and groundwater monitoring would be implemented, as discussed in Section 
10.2.2, to restrict groundwater use, prevent human exposure to contaminants at concentrations above 
federal and state standards, and maintain an accurate definition of the area of contamination. Fire well 
C is located in the middle of the TCE plume, but only trace concentrations of DCE have been detected 
in the well. The well is connected to the potable water supply on base and a slight chance exists that it 
.could introduce solvem contamination into the water supply. Institutional controls also apply to use of 
this well to prevent using the contaffiinated groundwater in a manner that would pose an unacceptable 
risk to human health and the environment. 

Res~lts of a recent Utah Water Research Laboratory (UWRL) srudy at WP45/SS57 concluded that 
the remaining source of TCE contamination is predicted to be exhausted in approximately 7 years. No 
evidencc;.:is present of residual dense non-aqueous phase liquid (DNAPL) and it also does not appear 
that any residual fuel material exists in the form of light non-aqueous phase liquid (LNAPL). The 
contamination is adsorbed and contained or is in a dissolved phase and not readily accessible for source 
removal or treaunerit. The data indicate that natural processes are expected to achieve remediation 
within the same relative timeframe as that predicted for active remediation. 

Within the ground\Wter, biodegradation, dispersion, dilution, and adsorption appear to be 
effectively containing and degrading the contamination. Because of the continuing source of release 
and because groundwater concentrations are currently above swe and federal standards and are 
expected to remain at those levels for an extended period of time, a long-term groundwater monitoring 
program and iruaitutional controls would be implememed under this alternative. 
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Alternative 3-ln Situ 

The in situ alternative includes the following remedial action components: 

SVE SVE would arrempt to reduce the concentrations of TCE in the subsurface soils, where 
accessible. in the area of the old maintenance shop off the northeast comer of the fire station. This 
area is rhe suspected source of the TCE contamination found in the wells downgradiem from this area. 

The extraction and treatment system is discussed in Section 10.2:4. It was assumed the SVE 
system would use five vertical extraction wells on an approximately 18.3-m (60-ft) spacing to remove 
contaminated soil vapor from the assumed 37- by 37-m (120- by 120-ft) target area. The area is 
curremly planted in grass and would not be capped as part of the operation. 

Based on assumed concaminant concentrations and expected contaminant removal rates, it is 
estimated the SVE system would have to operate in this area for I to 3 years (6 months per year) to 

meet the soil cleanup levels for TCE and related compounds in the V<i.dose zone. -

Bioventing. Bioventing would be used to treat any residual BTEX-contaminated soils beneath the 
fire station parking lot. This area is the suspected source of the benzene and toluene found in the wells 
downgradiem from this area. 

Conceptually, the bioventing system was assumed to include 20 vertical injection wells o-n 
approximately 15-m (50-ft) centers to provide oxygen to the assumed 61-m by 76-m (200- by 250-ft) 
contaminated zone to enhance- in situ degradation. The air injection rate would be based on achieving 
an optimal number of pore-volume exchanges per week to stimulate microbial degradation of the BTEX 
compounds. No extraction wells would be used as pan of the bioventing system, and no attempt would 
be made to capture the injected air for treatment. The system -.wold operate year-round. 

It was previously estimated the bioventing system \Wold have to operate year-round in this area for 
2 to 4 years to meet the soil cleanup levels for BTEX compounds. Based on recent UWRL findings, it 
appears that levels of BTEX are significantly lower than previously reported and that little residual 
BTEX contamination exists in the vadose zone. 

As described in Section 10.2.4, the groundwater would not be actively remediated. The TCE and 
BTEX plumes in the shallow groundwater would continue to disperse and degrade naturally. Within 
the groundwater, biodegradation, dispersion, dilution,-and adsorption appear·to be etfcctive_ly 
containing and degrading the contamination. 

Any residual continuing source from the vadose zone soil -.wold be treated by SVE in an estimated 
1 to 4 years and by bioventing in 2 to 4 years. Because it is probable that groundwater concentrations 
may remain above state and federal standards for an extended period of time, a long-term groundwater 
monitoring program and imtitutional controls were included as pan of this alternative. 

Institutional controls and groundwater monitoring would be implemented ,as discussed in Sec
tion 10.2.2, to restrict groundwater use, prevent human exposure to coruaminants at concentrations 
above state and federal standards, and maintain an accurate definition of the area of coruamination. 

Alternative 4-Remove 

The remove alternative includes the following remedial action components: 
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Excavation of Soil Under this alternative. approximately 2800 m3 (3700 cu yd) of VOC
comaminated soil would be excavated from the TCE· and PCE-contaminated maintenance shop and 
other source locations at source area WP45/SS57 and transported for disposal out-of-state as hazardous 
waste. Excavation is expected to take one summer to complete. The excavation component is dis
cussed in further detail in Section 10.2.5. 

Bioventing. The BTEX-contaminated soils from beneath the fire station parking lot would be 
treated with bioveming as described Alternative 3. 

Under this alternative, the groundwater would not be actively remediated. Within the ground
water, biodegradation, dispersion, dilution, and adsorption appear to be effectively containing and 
degrading the contamination. The TCE and PCE in the vadose zone would be removed through exca
vation and the BTEX in the vadose zone would be removed through bioveming. The chlorinated VOCs 
and BTEX in groundwater would be allowed to auenuare through natural processes. 

The continuing source from the vadose zone soil would be removed in 1 year and. by bioventing, 
in 0 to 4 years. Because it is probable that groundwater concentrations will remain above state and 
federal standards for an extended period of time, a long-tenn groundwater monitoring program and 
institutional controls were included as pan of this alternative. 

Institutional controls and groundwater monitoring would be implemented, as discussed in Sec
tion 10.2.2, to restrict ground \Vater use, prevent human exposure to contaminants at concentratiO"ns 
above state and federal standards, and maintain an accurate definition of the area of contamination. 

Alternative S-In Situ/Extract 

The in situ/extract alternative includes the following remedial action components: 

SVE. SVE would be implemented, as discussed in Alternative 3, to treat TeE-contaminated soils 
located near the old maint~nance shop on the northeast comer of tire station (Building 1206). 

Bioventing. Bioventing would be implemented, as discussed in Alternative 3, to treat BTEX
contaminated soils beneath the fire station parking lot. 

Groundwater Extraction aod Treatment. This component 'M)Uld be implemented to remove and 
treat VOC contaminated groundwater. The extraCtion network for this alternative is assumed to .consist 
of two extraction wells with a combined extraction rate of approximately 60 gpm. Extracted ground· 
water will be treated as discussed in Section 10.2.3. 

Based on modeling projections, the groundwater extraction and treatment system proposed under 
this alternative would need to operate for at least 30 years. Year·round operation is assumed. 
Institutional controls would be used to prevent exposure to groundwater until state and federal 
standards are achieved. 

The TCE and PCE in the vadose zone would be removed through SVE and the BTEX in the vadose 
zone would be removed through bioventiug. The chlorinated VOCs and BTEX in groundwater would 
be reduced through extraction. 

The continuing source from the vadose zone soil will be treated by SVE in an estimated 1 to 
4 years and by bioventing in 0 to 4 years. Because it is probable that groundwater concentrations will 
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remain above state and federal standards for an extended period of time, a long-tenn groundwater 
monitoring program and institutional controls was included as part of this alternative. 

Institmional controls and groundwater monitoring would be implemented, as discussed in Sec
tion 10.2.2, to restrict groundwater use, prevent human exposure to contaminants at concentrations 
above state and federal standards. and maintain an accurate definition of the area of contamination. 

Alternative 6- Remove/Extract 

The remove/extract alternative includes the following remedial action components: 

Excavation of Soil. Excavation of VOC-contaminated soil would be implemented as discussed for 
Alternative 4. 

Bioventing. Bioventing would be implemented as discussed for Alternative 3. 

Groundwater. The groundwater component is the same as described in Alternative 5. 

The TCE and PCE in the vadose zone would be removed through excavation and the BTEX in the 
wdose zone would be removed through bioventing. The chlorinated VOCs and BTEX in groundwater 
would be reduced through extraction. 

Based on a batch flush groundwater model, extraction of the TCE that is already in groundwater 
could take 34 to 68 years for a plume in a highly permeable aquifer. The continuing source from the 
vadose zone soil will be removed in 1 year and, by bioventing, in 0 to 4 years. Because it is probable 
that groundwater concentrations will remain above state and federal standards for an extended period of 
time, a long-tenn groundwater monitoring program and institutional controls \VaS included as part of 
this alternative. 

Institutional controls and groundwater monitoring would be implemented, as discussed in Sec
tion 10.2.2, to restrict groundwater use, prevent human exposure to contaminants at concentrations 
above state and federal standards, and maintain an accurate definition of the area of contamination. 

10.5 Source Area 5561 

10.5.1 Site Conditions 

The primary concern at source area SS61 is TCE in the groundwater. However, a breakdown 
product ofTCE, cis-1,2-DCE, was also found in the groundwater, and low-level TCE contamination 
was found in the subsurfuce soil adjacent to the old dry well at the Vehicle Maintenance Building 
(Building 3213). This dry well, along with surrounding soils, \VaS removed during construction of the 
new building. 

The primary potential eq>osure pathway for source area SS61 is from the future unrestricted use of 
contaminated groundwater. Theretbre, contaminants in groundwater and the risk from continued 
teaching of contaminants to groundwater are of primary concern. The groundwater contamination is 
currently limited to the area directly beneath the building. 
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1 0.5.2 Remedial Alternatives 

Based on the remedial action objectives, a range of remedial response actions has been developed w 
address residual comaminated soil, if any, and groundwater at source area SS61. The alternatives 
range from no action to removal for ex situ treatment and disposal. Four comprehensive alternatives 
have been developed and are listed in Table 10.4. 

Table 10.4. Primary Components in Alternatives for Source Area 5561 

2. lnstirutional None 
Controls I 
Groundwater 
Monitoring 

oil Components Groundwater Components 

None 

Natural attenuation, groundwater monitoring, 
instirutional controls 

3. Remove Excavate contaminated soil for offsite Narural anenuation, groundwater monitoring, 
treatment and disposal institutional controls 

4. Extract No action Extraction, precipitation, air stripping, discharge to 
Garrison Slough, instirutional controls, groundwater 
monitoring 

A description has been developed for each of the four alternatives identified for source area SS61. 
The descriptions identify the technologies, describe the representative process options, and present the 
assumptions that provide the basis for the individual and comparative analyses. 

Alternative 1-No Action 

The no action alternative would be implemented as discussed in Section 10.2.1. 

Alternative 2-Institutional Controls and Groundwater Monitoring 

This alternative is a limited action alternative. It focuses on the following components. 

I~titutional controls and groundwater monitoring would be implemented, as discussed in Sec
tion 10.2.2, to restrict groundwater use, prevent human exposure to contaminants at concentrations 
above federal and state standards. and maintain an accurate defmition of the area of contamination. 

No evidence of residual dense non-aqueous phase liquid (DNAPL) is found at SS61. The 
contamination is adsorbed and contained or is in a dissolved phase and not readily accessible for source 
removal or treatment. The data indicate that natural processes are expected to achieve remediation 
within the same relative timeframe as those predicted for active remediation. 

This alternative would achieve the RAOs for source area SS61. It does not appear that a continuing 
source of release is present in the vadose zone. However. if TeE-contaminated soils are present, they 
would continue to act as a contaminant source to groundwater. Within the groundwater, 
biodegradation, dispersion, dilution. and adsorption appear to be effectively containing and degrading 
the contamination. Because of the potential for a continuing source and the probability that 
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groundwater concentrations will remain above state and federal standards for an extended period of 
time, a long-term groundwater monitoring program and instirutional controls would be implemented 
under this alternative 

Alternative 3- Remove 

The remove alternative includes the following remedial action components: 

Excavation. If a significant source of residual contamination could be located, up to 115 m3 

(150 cu yd) of contaminated soil would be excavated from the vadose zone on the north side of the 
building at source area SS61 and placed in roll-off bins. Close observation of the building foundation 
would occur during excavation. Pressure grouting may be necessary to facilitate the excavation. The 
excavation and offsite treatment through incineration of the contaminated soil at source area SS61 is 
expected to take one month to complete. Excavation is discussed in further detail in Section 10.2.5. 
This component may not be applicable unless it is shown that a source of TCE is present in soil on the 
north side of the building. 

No action would be taken to treat groundwater. Within the groundwater, biodegradation, 
dispersion. dilution. and adsorption appear to be effectively containing and degrading the 
contamination. The natural dispersion of the TCE in groundwater may benefit from lhe remedial 
activities designed to address the contaminant source if any was found. 

If a TCE source is located in the vadose zone soils on the nonh side of the building, it 'WOuld be 
removed by excavation. The chlorinated VOCs in groundwater would be allowed to attenuate lhrough 
natural processes. 

If located, any continuing source from the soil could be removed in 1 year. Because it is probable 
that groundwater concentrations will remain above state and federal standards for an extended period of 
time, a long-term groundwater monitoring program and institutional controls would be implemented 
under this alternative. 

Institutional controls and groundwater monitoring would be implemented, as discussed in Sec
tion 10.2 .2, to restrict groundwater use, prevent human exposure to contaminants at concentrations 
above federal and state standards, and maintain an accurate definition of the area of contamination. 

Alternative 4-Extract 

In the extract alternative, only groundwater is treated; any residual contamination found in 
subsurface soil is not treated. This alternative includes the following components: 

Groundwater Extraction and Treatment. Would be used to capture the contaminant plume. 
One extraction well would be installed at the downgradient edge of the plume, directly adjacent to the 
building to extract groundwater from beneath the building. Extracted groundwater will be treated as 
discussed in Section 10.2.3. 

Based on modeling projections, the groundwater extraction and treaonent system proposed under 
this alternative would need to operate for at least 8 years. Year-round operation is assumed. Insti
tutional controls would be used to prevent exposure until state and federal standards are achieved. 
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Within the groundwater. biodegradatiOn. disperszon. dilution. and adsorption appear to be 
effectively containing and degrading the comammation. But. because it is probable that groundwater 
concentrations will remain above state and federal standards for an extended period of time, a long
tenn groundwater monitoring program and institurional controls would be implemented under this 
alternative. 

Institutional comrols and groundwater monitoring would be implemented, as discussed in Sec
tion 10.2.2, to restrict groundwater use, prevent human exposure w contaminants at concentrations 
above federal and state standards, and maintain an accurate definition of the area of contamination. 
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11 . 0 Description of Alternatives- OU 4 

This section provides a concise description of the remedial action objectives and remedial alter
natives for each source area in OU 4. The feasibility study provides information on the assumptions 
and calculations used in the development of the alternatives and the cost estimates for the alternatives. 

11 . 1 Remedial Action Objectives 

Remedial action objectives (RA0s) were developed to specify actions and contaminant levels neces
sary to protect human health and the environment. RAOs define the contaminants of concern, expo
sure routes and receptors. and remediation levels, which are defined as acceptable contaminant levels 
for each exposure route. 

The specific RAOs for the source areas within OU 4 are as follows: 

• At DP25. prevent the continued migration of contaminants (BTEX) into the groundwater from the 
floating product and smear zone. 

• At ST58. prevent the continued migration of benzene into the groundwater at a concentration that 
presents an unacceptable risk to future groundwater users. 

• At DP25 and ST58. prevent human exposure to groundwater contaminated above swe and federal 
standards. 

• At SS35, clarify the extent of DDT contamination in surface soil, prevent migration of DDT from 
the surface soils into Garrison Slough. and remove any drums. if practical, that may present a 
threat of future release of hazardous materials to the envirorunent. 

The goal of the Superfund approach is to return usable groundwaters to their beneficial uses within 
a timeframe that is reasonable, given the particular circumstances of the site. Reasonable restoration 
time periods may range from very rapid {one to five years) to relatively extended (several deCades}. 
Factors. such as location. proximity to population, anticipated future land use, and mobility of the 
contaminant plume are considered when detennining an appropriate restoration timeframe. 

The use of: {1) natural attenuation with institutional controls. {2} source reduction through treating 
soil cornamination to prevent additional contaminant leaching into the groundwater, and (3) ground
water pumping and treating were considered viable options for addressing groundwater contamination 
at Eielson AFB. For source areas within OUs 3. 4, and 5, the following site specific conditions were 
considered when determining reasonable restoration timeframes: 

• Contaminant plumes in this relatively homogeneous aquifer do not appear to be spreading or 
are decreasing in size. 

• Biodegradation. dispersion. dilution, or adsorption appear to be effectively containing or 
reducing the size of the contaminant plume. 
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• Areas impacted b~ the comammanon are relatJwly small with !iule likelihood anticipated of 
extended exposure (0 groundwater 

• Future land use as a milaar) installation 1s not antictpated to change in the foreseeable future. 

11 .2 Remedial Action Components 

Two source areas within OU 4 rDP25 and ST58) comain groundwater and soils contaminated with 
petroleum hydrocarbons. BTEX: lead and DDT have been found in surface soils only at SS35. The 
individual alternatives to address these three source areas are assembled from one or more of the 
following remedial action componems: 

• No Action 

Components ro Address Groundwater Contamination 

• Institutional Controls and Groundwater Monitoring 
• Groundwater Extraction and Treatment 

Componems to Address Soil Comammation 

• Excavation/Removal 
• Cover for Contairunem in Place 
• Bioventing 

The no action alternative does not address the RAOs esla.blished for each source area. It represents 
the baseline risk without institutional controls or active remediation. The institutional controls and 
groundwater monitoring alternative prevents the use of contaminated groundwater, but does not include 
active remediation The other componems provide a range of control with varying timeframes to 
achieve the RAOs. Because it 1s difficult to remove all of the residual contamination and to reduce 
groundwater contaminant concentrations below state and federal water quality standards, even with 
groundwater extraction and treatment. it is expected that all of the alternatives would require long-tenn 
~~gement of the area. 

The six remedial action components are described in the following paragraphs. Following this 
discussion, the components are assembled into remedial action alternatives for each of the source areas. 
CoslS for the alternative for each source area is included in Table 11.1. 

11.2.1 No Action 

Under this approach. no action is la.ken to remove contaminants from the soils or the groundwater. 
It represenlS the baseline risk without institutional controls or active remediation. Evaluation of the no 
action approach is required by the NCP to provide a baseline against which other alternatives can be 
compared. Under the no action alternative. no remedial measures are implemented, including long
term review, monitoring, or comrols. No direct coslS are associated with the no action alternative. 
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Table 11.1 Costs of Aemed1al Alternatives for Source Areas in OU 4. 

CoSIS 

Source Area Alternative Description Capital 30-yr O&M Total 

DP25 No Action so $0 $0 

Groundwater Monitoring/Institutional $5,300 $204,700 $210,000 
Controls 

Limited Soil Excavation/Groundwater $3,800,000 $200,000 $4,000,000 
Monitoring/Institutional Controls 

Groundwater Extraction and Treatment/ $1.500,000 $4,000,000 $5,500,000 
Groundwater Monitoring-'lnstitutional 
Controls 

SS35 No Action $0 $0 so 
Institutional Controls so $0 so 
Soil Cover $40,000 so $40,000 

Soil Excavation/Drum Removal 
(a) Onsite Disposal $410,000 $0 $410,000 
(b) Offsite Disposal $490,000 $0 $490,000 
(c) Offsite Disposal and Treatment $2,00,000 so $2,100,000 

SS58 No Action $0 $0 so 
Groundwater Monitoring/Institutional $5,300 $134,700 $140,000 
Controls 

Bioventing/Groundwater Monitoring/ $170,000 $180,000 $350,000 
Institutional Controls 

Bioventing/Groundwater Extraction and $1,300,000 $1,500,000 $2,800,000 
Treatment/Groundwater 
Monitoring/Institutional Controls 

11.2.2 Institutional Controls and Groundwater Monitoring 

Institutional controls are used to prevent current and future human exposure to contamination 
remaining at the source areas at concentrations above health-based risk levels and federal and state 
standards. Specific controls include restrictions limiting access to the source areas and administrative 
controls to limit groundwater and future land use. Access restrictions. including such measures as 
pennanent markers are used to prevent direct human exposure to contaminants. Groundwater restric
tions are implemented by placing written notification in base policies prohibiting the use of contam
inated groundwater. In addition, all existing and any new wells·located in or near the contaminated 
portion of the aquifer shall be locked to prevent unauthorized use. 

The administrative controls for limiting future land use include placing written notification of these 
remedial actions in the base land use master plan. The notification shall prohibit any activity that 
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disrupts aspects of the engmeered controls. A copy of rhe notification 1s provided to any prospective 
transferees of the propeny and is mc!uded in any rransfer documents. mcluding deeds. in the event that 
the Air Force released comrol of the affected property. The A1r Force shall provide EPA and the Stare 
with written verification that norificatJOn(Sl have been 1mplememed. 

11.2.3 Groundwater Extraction and Treatment 

Groundwater extraction v.as evaluated for source areas DP25 and SS58 as a way to potentially 
accelerate aqUifer restoration. Groundwater extraction focuses on reduction of contaminant mass 
through removing the dissolved constituents in groundv-:ater. h involves removing contaminated 
groundwater for aboveground physicallchemical treatment. The estimated number and location of 
extraction wells, as well <is estimated timeframes to achieve cleanup, are discussed in Sections 11.3 and 
11.5. 

Due to the high metals levels naturally found in the groundwater at Eielson AFB, metals removal 
may be necessary prior to treating the water for site-specific contamination. Treatability studies are 
recommended to evaluate iron fouling problems and detennine if the sludge generated by dissolved 
metals would be a hazardous waste. In addition. no proven method is known for removing lead from 
groundwater at a reasonable cost in a reasonable amount of time. However. a treatability test is being 
perfonned at another site at Eielson AFB to detennine the fate and transport of lead and the most viable 
option for e~uaction and treatment. if warranted. Results from this test will be used to further evaluate 
lead remediation at ST58. 

The need for air emission controls would b•e evaluated and implemented in accordance with the 
Clean Air Act (42 USC 7401). Treated groundwater would be discharged to surface water in accord
ance with federal ambient water quality criteria. and state 18 AAC 70. and 18 AAC 72. 

11.2.4 Excavation/Removal 

The excavation/removal component is a source control measure involving the excavation and 
removal of contaminated materials for offsite or onsite treatment or disposaL For source area DP25, 
contaminated soils would be excavated. For source area SS35, drums would be removed and contam
inated soil would be excavated. Three disposal options, onsite, offsite. or offsite with treatment, were 
eva1liated for disposal of contaminated material from SS35. The excavated area would then be back
filled with clean material. 

11.2.5 Cover 

The cover component was evaluated for SS35 and involves placement of a soil cover over the 
surface of the source area eliminating direct contact with surface contamination and runoff into nearby 
Garrison Slough. The type of cover material is dependent on the specific remedial action objectives for 
the source area. 

11.2.6 Bioventing 

Bioventing was evaluated for sOurce area SS58. The bioventing component involves enhancing the 
destruction of fuel-derived organic constituents in soil by injecting air imo the soil to sustain naturally 
occurring microorganisms that break down the fuel. The number of injection wells and estimates of 
treatment times are provided in Section 11.5. 
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11.3 Source Area DP25 

11.3.1 Site Conditions 

The primary concerns at source area DP25 are the presence of a layer of fuel~samrated soils at the 
water table. BTEX~comaminated soils in the smear zone. and BTEX compounds and lead in the 
groundwater. The primary potential exposure pathway for source area DP25 is from the future 
unrestricted use of contaminated groundwater. Therefore. contaminants in groundwater and the risk 
from continued leaching of contaminants to groundwater are of primary concern. 

A source coimol program to identify and replace leaking tanks or pipes and line the berms will be 
implemented as parr of the base tank program. This plan would include locating and repairing leaking 
tanks and piping. removing 0.3 to 0.6 m (1 to 2ft) of gravel within the berms. installing an imper
meable liner, and replacing the gravel. The alternatives developed for source area DP25 assume that 
no fuel continues to leak into the soil. 

1 1.3.2 Remedial Alternatives 

In accordance with NCP guidance. a range of potential remedial alternatives have been developed. 
The alternatives range from no action to removal for ex situ treatment and disposal. Four compre
hensive alternatives have been developed to address the contaminated soil. floating fueL and _ 
contaminated groundwater at source area DP25. The ahernatives are summarized in Table 11.2. 

Table 11.2. Primary Components in Alternatives for Source Area DP25 

Alternative Soils . Fuel Groundwater 

I. No action None None None 

2. Institutional None None Narural attenuation, groundwater 
Controls/ monitoring, institutional controls 
Groundwater 
Monitoring 

3. Limited Removal Remove contaminated soils None Natural attenuation, groundwater 
during berm liner installation, monitoring, institutional controls 
landfarming or compostlng 

4. Extrac1 None Active High-rate groundwater extraction, 
skimming treatment, disclwge to surface water, 

institutional controls, and groundwater 
monitoring 

The following subsections describe the remedial alternatives developed for source area DP25. The 
descriptions identify the technologies, describe the process options, and present the primary 
assumptions. 
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Alternative I - :"io Action 

The no awon ahernanve wa_~ evaluated as d1scussed in Section 11.2.1. 

Alternative 2 - Institutional Controls and Groundwater Monitoring 

This alternative is a limited action alternative consisting of the following components. 

Under this alternative. floating fuel and BTEX-comaminated soils beneath the storage tanks would 
continue to act as a comaminanr source to groundwater and the groundwater would nm be actively 
remediated. Remediation time in this case is a function of natural processes in groundwater including 
sorption/desorption. biodegradation. and contaminant dispersion resulting from groundwater flow 
through the aquifer. 

Based on currently observed concentrations in the soil and groundwater. it was estimated that 
BTEX constituents may continue to leach into groundwater. Within the groundwater. biodegradation, 
dispersion, dilution. and adsOrption appear to be effectively degrading the contamination and containing 
it within the-bermed areas around the ranks. Because of this continuing source of release and the 
probability that groundwate-r concemrations will remain above federal and state standards for an 
extended period of rime. a long-tenn groundwater monitoring program and institutional controls are 
included as pan of this alternative. 

Institutional comrols and groundwater monitoring would be implemented. as discussed in Sec
tion 11.2.2. to restrict groundwater use. prevent human exposure to contaminants at concentrations 
above state and federal standards, and maimain an accurate definition of the area of contamination. 

Alternative 3-Limited Removal 

The limited removal alternative focuses on reducing the long-term source of contamination in soils 
at source area DP25 to the extent possible without interfering with the integrity of the tank berms. The 
removal alternative includes the following components. 

It is"assumed that approximately 21.CKXl m3 (28,CKXl cu yd) of BTEX-contaminated soil would be 
excavated for treatment onsite using composting or landfanning. The excavated soil would include the 
top 30.5 em (12 in.) of soil from the entire area within the berm. approximately 153m3 (200 cu yd) of 
BTEX-contaminated soil from the area of the fuel spill near monitoring well 53M01. and soils to the 
top of the water table at approximately 1.2 m (4 ft) bls from the areas where floating fuel has been 
identified. The excavation of soil from these areas could be completed in one construction season. 

Because some of the source would be removed. RAOs may be achieved slightly faster under this 
alternative than without source control. The groundwater would not be actively remediated. The 
contaminants would be allowed to disperse and degrade naturally. Within the groundwater. biodegra
dation. dispersion, dilution. and adsorption appear to be effectively conraining and degrading the 
contamination. Because some soil and smear zone contamination will remain above state and federal 
standards for an extended period of time, a long-term groundwater monitoring program and institu
tional controls are included as pan of this alternative. 
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lnsmutional controls and groundwater monitoring would be implemented as discussed in Sec
tion ! 1.2.~ to restnct groundwater use. pre\·em human ex~posure to comammams at concentrations 
above state and federal standards. and maintatn an accurate definition of the area of contamination. 

Alternative 4- Extract 

The extract ahernative focuses on reducing the comaminam mass in groundwater. [t includes 
shorHerrn active skimming of floating product in conjunction with high-rate extraction of groundwater 
with treatment. The three components of the extract alternative are briefly outlined as follows. 

Active skimming and pumping of approximately seven dual-phase extraction wells would be used 
to address the floating fuel layer at source area DP25. The active skimming wells. equipped with 
groundwater extraction pumps and product skimmer pumps. would be installed within the bermed area 
as part of this alternative. During the active skimming phase of operation. the groundwater extraction 
rate would be optimized to enhance product recovery. while minimizing the chance of distributing the 
product over a larger area. The alternative assumes the system will operate year-round for 3 years and 
recover a small fraction of the product present (150.000 L (40.000 gal]). The recovered fuel would be 
sent to the power plant to be burned. 

When no more fuel can be recovered through active skimming and to minimize the pmentia1 for 
any further distribution of residual undissolved contaminadon. full-scale groundwater extraction would 
be implemented. h is assumed that two extraction wells would be installed downgradient of the two 
areas with residual floating fuel and would be pumped at a rate to remove as much contaminated 
groundwater as possible. The combined extraction rate of both wells is estimated to be 80 gpm. 

The extracted groundwater would be treated using an air stripper to remove the VOCs and using 
activated carbon to remove SVOCs from the extracted water as described in Section 11.2.3. The 
effluent from the treatment system would be discharged to Hardfill Lake. The need for air emission 
controls would be evaluated and implemented in accordance with the Clean Air Act (42 USC 7401). 
Treated groundwater would be discharged to surface water in accordance with federal ambient water 
quality criteria. and state 18 AAC 70. and 18 AAC 72. 

Based on modeling projections. the high-rate groundwater extraction and treatment system 
proposed under this ahernative would need to operate for more than 30 years after the active skimming 
operation has ceased. Year-round operation is assumed. although pennafrost present in the area will 
affect yearly maintenance requirements. 

The BTEX in the residual fuel and soils will continue ro act as a source of contaminants to ground
water for an estimated 60 years. Removal of some of the contaminant mass through groundwater 
extraction may achieve the RAOs slightly faster. In addition. contaminants not treated would be 
allowed to disperse and degrade naturally. Within the groundwater. biodegradation, dispersion, 
dilution. and adsorption appear to be effectively containing and degrading the contamination. Because 
the c:ontinuing source of contamination will remain above state and federal standards for an extended 
period of time, a long-term groundwater monitoring program and institutional controls are included as 
part of this alternative. 

Institutional controls and groundwater monitoring would be implemented as discussed in Sec
tion 11.2.2 to restrict groundwater use. prevent human exposure to contaminants at concentrations 
above state and federal standards. and maintain an accurate definition of the area of contamination. 
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11.4 Source Area SS35 

11 .4.1 Site Conditions 

The primary concern for source area SS35 is from DDT found in the surface soils in an area 
adjacent to Garrison Slough DDT has also been found in the sediment samples from Garrison Slough 
in the vicinity of source area SS35. In addition. drums that may contain hazardous materials may be 
buried in three small disposal areas within the site. Groundwater in this area does not pose an 
unacceptable risk to human health and the environment. 

Based on the homogeneous namre of the site and the limited data available, the extent of the con· 
tamination and, therefore. the volume of conwninated soil. cannot be well defined. It is not known 
whether .these concentrations represent hot spots associated with drum burial areas where the samples 
were taken or whether DDT comaminatiQn could be more widespread. Based on the 1994 data, 6.5 kg 
(13.3 !b) of DDT was estimated to be spread over 459m3 (600 cu yd) of DDT .contaminated soil. 

SS35 appears tO be acting as a source of surface water or sediment contamination. PCBs and 
pesticides, particularly DDT. were found in soil at source area SS35, which is located adjacent to 
Garrison Slough. Elevated body burdens of DDT were found in fish caught near SS35. Cumulative 
eCological risks at Eielson AFB are currently being evaluated under the Sitewide program. Preliminary 
conclusions indicate that 5535 mar present reproductive risks to birds and mammals from ingestion 
exposure to PCBs and DDT. The Sitewide biological risk assessment addresses ecological risks from 
all areas on base. 

11.4.2 Remedial Alternatives 

Based on the remedial objectives. four remedial alternatives were developed for source area 5535. 
The alternatives are listed in Table 11.3. The following subsections describe the remedial alternatives 
developed for source area SS35. The descriptions provide details about the technologies, describe 
process options. and present key assumptions. 

,.,-table 11.3. Primary Components of the Remedial Alternatives for Source Area 5535 

" 
Alternative Soil Components 

l. No action None 

2. Control Institutional control to prevent human access 

3. Cover Surface cover to prevent contaminant mnspon to Garrison Slough and to 
eliminate surface soil exposure 

I•· Removal Remove the drums and ~ bot spolS o( contaminated soil 

Alternative 1-No Action 

·The no action alternative was evaluated as discussed in Section 11.2.1. 
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Alternath·e 2- Control 

The control aiterna1ive is a limned action al1ernative !hat includes institutional controls and ground
water monitoring. It focuses on the use of mstitutional controls to prevent human intrusion into the 
drum disposal areas Tile altername includes base polic1es res1ricting access to the area as described in 
Section 11.2.2. 

The comrol aherna1ive would om achieve RAOs for source area SS35. The DDT in surface soil 
would continue robe a potemial exposure hazard to human and ecological receptors until it degraded. 
Institutional controls would also not prevent surface water runoff into Garrison Slough. 

Alternative 3- CO\·er 

The cover alternative consists of the installation of a cover as described in Section 11.2.5. The soil 
cover serves to prevent the migration of contaminants into Garrison Slough by overland runoff and to 
prevent direct soil contact and ingestion of contaminated surface soils by the base persormel and 
ecological receptors. The cover is proposed for those areas where DDT has been detected above risk
based levels in the surface soil. In this alternative. the contamination would be comained until natural 
processes eventually degraded the DDT. 

The soil cover would be designed to coordinate with the existing contours to facilitate runoff and 
minimize the need for maintenance. The cover would extend beyond the areas where risk-based levels 
are exceeded and would be tapered. as appropriate. to the existing grade. Ir is assumed the cover 
consists of 15.2 em (6 in. l of native top soil overlying 30.5 em ( 12 in.) of native sand and gravel. 
Both layers would be placed in horizontal lifts and compacted. After the cover is placed, the surface 
would be planted with grass to stabilize the soil cover. Construction of the soil cover could be 
completed within one summer season. 

Alternative 4- Removal 

The removal alternalive consists solely of the excavate/remove componem discussed in Sec-
tion 11.2.4. It focuses on removing and disposing of surface soil with DDT concentrations above risk
based levels. Removal of this soil would prevent migration of conwninants into Garrison Slough and 
prevent exposure through direct contact and ingestion. In addition. buried drums, if found, would be 
excavated and residual contents would be consolidated. characterized. and incinerated, if necessary. 
A description of the primary components follows. 

Soil in areas where DDT exceeds risk-based levels would be excavated from the site. It is esti
mated the extent of contaminated surface soil is less than 0.3 m (1 ft) deep and covers an area of 
approximately 279 m2 (3000 tt2) which would produce approximately 459 m3 (600 cu yd} of contami
nated soil. The soil would be disposed in one of three ways: (1) by offsite transportation and incinera
tion. (2) by offsite transportation and landfill disposal in a county landfill. or (3) by disposal in an on
base landfill. Although the soil is not expected to be a RCRA waste. the concentrations are higher than 
the universal treatment standard, as published in the land disposal restrictions. Therefore, the county 
landfill may not accept this material. An alternate disposal option for this small amount of material 
would be to place it in an on-base landfill. This action would remove the contaminated soil from the 
vicinity of Garrison Slough and place it in a managed landfill. 

Three areas of the site that exhibited magnetic anomalies are presumed to contain up to 200 buried 
dnuns. Part of this alternative consists of excavating soil to remove. consolidate, characterize, and 
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dispose of the drums. It !S estimated that up to 8410 m~ 1 I LOOO cu ydl of soil would have to be 
excavated to remove all of !he drums One fourth of !he drums are assumed w contain residual 
material that must be incinerated The soil surrounding the drums is assumed to be uncontaminated 
and suilab!e for backfillmg the excavation. After excavation. the drums wil! be opened, characterized, 
and consolidated for offstte transportation and incineration 

11.5 Source Area ST58 

11. 5. 1 Site Conditions 

The primary concern for source area ST58 is benzene and lead in the groundwater. Petroleum 
hydrocarbons were also found in the subsurface soils. 

The-primary poremial exposure pathway for source area ST58 is from the future unrestricted use of 
contaminated ground\\.mer. Therefore. conlaminams in groundwater and the risk from continued 
leaching of contaminants to groundwater are of primary concern. 

11.5.2 Remedial Alternatives 

Four alternatives were developed for remediation of ST58 and are listed in Table 11.4. D~crip

tions for each of the four alternatives is presented in the following. 

Table 11 .4. Primary Components in Alternatives for Source Area ST58 

Alternative Soil Components Groundwater Components 

I. No action None None 

2. Institutional Conrrol/ None Namral attenuation, groundwater monitoring, 
Groundwater institutional controls 
Monitoring 

3. In situ Bioventing Natural attenuation. groundwater monitoring, 
institutional controls 

4. In si,tu/Extracc Bioventing Extraction, metals precipitation, air strippinS. 
~- discba~ge to Garrison Slough. institutional controls, 

groundwater monitoring 

Alternative 1-No Action 

The no action alternative was evaluated as discussed in Section 11.2.1. 

Alternative 2 -Institutional Controls and Groundwater Monitoring 

Based on currently observed concentrations in the soil and groundwater. it was estimated that 
BTEX constituents may continue to leach into groundwater. Within the groundwater, biodegradation, 
dispersion. dilution. and adsorption appear to be effectively containing and degrading the contam
ination. Because of this continuing source of release and the probability thai: groundwater 
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concemrations wJI! remain above federal and srare srandards for an extended period of time. a long
term groundwater monitonng program and ms!I!Utlonal controls are included as pan of this alternative. 

Institutional controls and groundwarer monitoring would be Implemented. as discussed in Sec
lion 11.2.2. ro restnct groundwater use. prevent human exposure 10 comammams at concentrations 
above state and federal standards. and mamtain an accurate definmon of the area of contamination. 

AlternatiYe 3- In Situ 

The in situ alternative consists of the following remedial action components: 

Bioveming is implememed.as described in Section 11.2.6. to reduce the BTEX concentrations in 
soils. BTEX in the groundwater would be allowed to attenuate through natural processes. It has been 
assumed that hot spots have been removed and bioveming wil! achieve long-term bioremediation of 
residual contaminants in the soil 810veming employs a rarget air flow rare through the vadose zone to 
optimize oxygen availability for microbial growth. 

It is assumed the bioveming system would use nine vertical injection wells on a 15.2-m (50-ft) 
spacing. The injection wells would be used to introduce oxygen or withdraw soil vapor from an 
assumed 45.7- to 91.4-m (150- by 300-ftl target area. The air injection rare would be based on 
achieving an optimal number of pore-volume exchanges per week for contaminant degradation. BTEX 
in vadose zone soils is expected 10 be removed by bioventing after a period of 1 year. 

Based on currendy observed concentrations in the soil and groundwater. it was estimated that 
BTEX constituents may continue to leach into groundwater. Because it is probable the groundwater 
concentrations may remain above state and federal standards for an extended period of time, institu
tional controls and groundwater monitoring will be implemented. as described in Alternative 2. 

Alternative 4- In Situ/Extract 

The in situ/extract alternative consists of the following remedial action components: 

Bioventing will be implemented as described in Alternative 3 to remove vadose zone BTEX 
constituents. 

Groundwater extraction and treatment will be implemented. as described in Section 11.2.3, to 
expedite groundwater restoration. A single extraction well removing approximately 40 gpm is assumed 
for this alternative. The extracted groundwater would be treated using an air stripper to remove the 
VOCs and using activated carbon to remove other petroleum contaminants from the water. The treated 
effluent would be discharged to Garrison Slough. The need for air emission controls would be 
evaluated and implemented in accordance with the Clean Air Act (42 USC 7401). Treated ground
water would be discharged to surface water in accordance with federal ambient water quality criteria, 
18 AAC 70, and 18 AAC 72. 

Because it is probable the groundwater concentrations may remain above state and federal 
standards for an extended period of time. institutional controls and groundwater monitoring will be 
implemented as described in Alternative 2. 
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12.0 Description of Alternatives-au 5 

This section pro\· ides a conc1se description of the remedial action objectiVes and remedial alter
natives for source areas LF03,.FT09 in OU 5. Detailed information on the assumptions and calcu
lations used in the development of the alternatives are presemed in the FS. 

12.1 Remedial Action Objectives 

The primary comaminams of concern at source areas LF03/FT09 are TCE. PCE. vinyl chloride, 
and 1.4-dichlorobenzene m the groundwater directly beneath the landfill. The specific objectives are. 
therefore. to 

• prevent direct human contact with landfill contents 

• minimize the migration of chlorinated VOCs into the groundwater 

• control surface water runoff and erosion 

• continue to comply with state and federal standards at the boundary of the waste management area. 

12.2 Site Conditions at Source Areas LF03/FT09 

The main part of the landfill was excavated to a depth below the groundwater table. During the 
time the landfill was active. wastes were reportedly dumped into the standing water. The shallow 
trenches on the eastern side of the landfill may be above the water table. This theory will be confirmed 
in the remedial design phase. The trenches were active during the early 1980s and received waste from 
the base. including industrial wastes and solvents from the ftightline shops. The fire training area 
(source area FT09) was located on wp of the fill in the west-cemral portion of the landfill. During fire 
training exercises. JP-4 and other liquids were dumped into an unlined pit and ignited. The soils and 
V~aste in the fire training area are contaminated with fuel and solvents. 

12.3 Remedial Alternatives 

Four alternatives have been developed to address the landfill and fire training area at LF03/FT09. 
The alternatives are presented in Table 12.1 and are described in the following subsections. Costs are 
presented in Table 12.2. 

12.3.1 Alternative 1- No Action 

Under this alternative. no action would be taken to remove contaminants from or prevent exposure 
to the landfill or groundwater in source area LF03/FT09. It represents the baseline risk without 
institutional controls or active remediation. Evaluation of the no action alternative is required by the 
NCP to provide a baseline against which other alternatives can be compared. The no action alternative 
will not protect human health or the environment or achieve RAOs. No risk reduction or reduction in 
the toxicity, mobility, or volume of contaminants will occur. No direct cost is associated with the no 
action alternative. 

FINAL 12.1 September 1995 



Eiefson AFB OUs 3. 4, and 5 Record of Dec1sion 

Table 12. 1. Pr1mary Components in Alternatives for Source Areas LF03/FT09 

Alternative Landfill Components Groundwater Components 
-· 

I. No acuon l'>Oone None 

2. Instituuonal controls· Resmcuons 10 prevent exposure to landfill Natural attenuation, groundwater 
Groundwater contems and contaminated groundwater monitoring, institutional controls 
Monitoring 

3. Cover Soil cover to promme drainage and prevent Natural attenuation, groundwater 
direct contact monitoring, institutional controls 

4. Cap Geosymhetic landfill cap over uenches. soil Natural attenuation, groundwater 
cover over remaining landfill monitoring, institutional controls 

Table 12.2. Costs of Remedial Alternatives for Source Areas In OU 5 

Source Area Alternative Descnption Costs 

Capital 30-yr O&M Total 

LF03/FT09 No Action $0 $0 $0 

Groundwater Monitoring/Institutional $11,000 $219,000 $230,000 
Controls 

Soil Cover/Groundwater Monitoring/ $4,000.000 $300,000 $4,300,000 
Institutional Controls 

Soil Cover/Composite Cover! $7,100,000 $400,000 $7,600,000 
Groundwater Monitoringflnstitutional 
Controls 

12.3.2 Alternative 2 -Institutional Controls and Groundwater Monitoring 

Institutional controls are implemented to achieve one or more of the following: 

• prevent human contact with the landfill waste. 
• prevent exposure to groundwater contaminants at concentrations above state and federal standards. 
• restrict access or development on the landfill. 

Institutional controls are implemented to reduce potential risks from intrusion into the landfill or 
the use of contaminated groundwater from beneath the landfill. 

This alternative is a limited action alternative. It consists of the following components: 

Groundwater monitoring is conducted at the edge of the waste management area to monitor any 
migration of contaminants from the source areas LF03/FT09 landfill beyond the boundary of the waste 
management area and Garrison Slough. Monitoring will also be performed at the edge of the waste 
management area to confirm continuing compliance with state arid federal standards. 
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This airernarive would noJ achieve the remedial aC[]on objectives for source areas LF03/FT09. 
Without proper closure. the JandfiJJ debris. which may include buried drums of organic contaminants 
and the residual soli contamination at rhe fire training area. 1s likely to pose a risk from direct contact 
and uncontrolled surface runoff. 

12.3.3 Alternative 3- Cover 

The cover alternative includes the following components· 

A soil cover would be placed over the landfill area m accordance with applicable or relevant and 
appropriate requirements of RCRA Part 264. The cover would minimize the long·term migration of 
liquids from the landfill and would prevent direct contact with landfill debris and contaminated soil. 

Concepmally. the covered area would be less than 40.5 hectares (100 acres) in size. The cover 
would consist of native soil (sand and graven excavated from the base and placed and graded to 
provide a minimum I percent slope. Fine soil. if available. would be more suitable material for the 
cap, because the permeability of the cap would be reduced. Because the cover would promote surface 
water drainage. a drainage system (perimeter ditches) would be included to direct and manage surface 
runoff. 

The cover alternative would reduce or eliminate the threat of direct contact of personnel with 
buried landfill debris. It would also help control surface water runoff and erosion and, subsequently, 
will reduce the leaching of contaminants to groundwater. 

Currently. no state or federal standards are exceeded at the edge of the waste management area, but 
institutional controls and groundwater monitoring will be implemented to achieve the following: 

• prevent human contact with the landfill waste. 
• prevent exposure to groundwater contaminants at concentrations above state and federal standards. 
• restrict access or development on the landfill. 

Institutional controls are implemented to reduce potential risks from intrusion into the landfill or 
from use of contaminated groundwater from beneath the landfill. Groundwater monitoring is 
conducted at the edge of the waste management area to monitor any migration of contarniiWlts from the 
source areas LF03/FT09 landfill beyond the boundary of the waste management area and Garrison 
Slough. Monitoring will also be performed to confirm continuing compliance with state and federal 
standards at the edge of the waste management area. 

12.3.4 Alternative 4-Cap 

The exisdng open area of source areas LF03/FT09 would be capped or covered as part of this 
alternative. The cap alternative includes the following components: 

A soil cover. as described in Alternative 3. would be placed over the LF03/FT09 landfill area, 
where appropriate. 

For areas requiring a composite cover under RCRA Part 264. some areas of LF03 may be capped 
with a multi·layer geosymhetic cap. Concepruall y. the capped area was assumed to be about 
8.1 hectares (20 acres) in size. The cap would reduce the release of landfill contaminants to the 
groundwater through leaching for material existing above the groundwater table. Landfill gas vents to 
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release methane would be tnsta!led. as needed. to adequately venr the landfill A drainage system 
would be included to direct and manage surface runoff. The capped area would be fenced to minimize 
traffic over it that could damage the cap components. 

The cap alternative would achteve RAOs relating to the elimination of exposure to the waste 
materials, controlling surface v.:ater runoff and erosion. and reducing mfiltration to subsequently reduce 
leaching of contaminants to ground\.\<lter. 

Currently, no state or federal standards are exceeded at the edge of the waste management area, but 
institutional controls and groundwater monitoring will be implememed to reduce potential risks from 
intrusion inlO the landfill or from use of contaminated groundwater from beneath the landfill. Ground
water monitoring is conducted at the edge of the waste management area to monitor any migration of 
contaminants from the source areas LF03/FT09 landfill beyond the boundary of the waste management 
area and Garrison Slough. Monitoring will also be performed to confinn continuing compliance with 
stare and federal standards a1 the edge of the waste management area. 
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13.0 Summary of the Comparative Analysis of Alternatives 

In accordance wah federal regulations. the cleanup alternatives for each source area were evaluated 
based on the nine criteria presented in the National Contingency Plan (NCP). The nine criteria are 
div1ded into three groups as follows: 

Threshold Criteria- Must be met by all alternatives: 

(I) Overall Protection of Human Health and the Environment. How well does the alternative protect 
human health and the environment, both during and after construction? 

(2) Compliance with Applicable or Relevant and Appropriate Requirements. Does the alternative meet 
all applicable or relevant and appropriate state and federal laws? 

Balancing Criteria - Used to compare alternatives to each other: 

(3) Long-Term Effectiveness and Permanence. How well does the alternative protect human health 
and the environment after cleanup? What, if any, risks will remain at ~e area? 

(4) Reduction of Toxicitv. Mobility, or Volume Through Treatment. Does the alternative effectively 
treat the contamination to significantly reduce the toxicity, mobility, and volume of the hazardous 
substance? 

(5) Short-term Effectiveness. Are there potential adverse effects to either human health or the 
environment during construction or implememation of the alternative? How fast does the 
alternative reach the cleanup goals? 

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

(7) Cost. What are the relative costs of the alternatives? 

Modifying Criteria - Evaluated as a result of public comments: 

(8) State Acceptance. What are the state's comments or concerns about the alternatives considered and 
about the preferred altema.r:ive? Does the state support or oppose the preferred alternative? 

(9) Community Acceptance. What are the community's commc:nts or concems about the alternatives 
considered and about the preferred alternative? Does the community generally support or oppose 
the preferred alternative? 

This section contains the results of the comparative analyses for the source areas DP44. 
WP45/SS57, SS61, DP25. SS35. ST58, and LF03/FT09 where al<ematives were evaluated in the 
Feasibility Study. 
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13. 1 DP44 - Battery Leach Field 

13. 1.1 Threshold Criteria 

Overall Protection of Human Health and the ~nvironmem: 

All of the alternatives, except lhe No Action alternative, would implement institutional controls to 
prevent exposure to contaminated groundwater until federal and state regulatory levels are achieved. 
The SVE/extract alternative would be designed to treat contaminated soils and groundwater and could 
theoretically achieve cleanup objectives more quickly than either Alternative 3, which includes source 
reduction to treat the soil contamination in the unsaturated zone or Alternatives 1 and 2, which rely on 
natural processes. 

Although the alternatives include varying levels of contaminant removal, all alternatives are 
expected to require an extended period of time to comply with all state and federal regulatory levels 
throughout the contaminant plume. For this source area. source reduction using SVE may be 
warranted, if sufficient contamination remains in the vadose zone. 

Compliance with Applicable or Relevant and Appropriate Requirements (ARARs): 

The primary ARARs for this source area focUs on grouruhvater protection. Compliance with 
ARARs include compliance with federal MCLs and with State of Alaska Water Quality Standards 
(18 AAC 70). All alternatives will eventually comply with groundwater chemical-specific ARARs and, 
with the exception of the No Action alternative, would prevent exposure to contaminated groundMter 
through the use of institutional controls. The period for compliance with all state and federal regu
latory levels may be decreased through implementation of Alternative 3, SVE, or Alternative 4. 
SVE/Extract. 

It is expected that all action-specific ARARs could be met by all alternatives, including air emission 
limitations and surface water discharge levels. No action-specific ARARs exist for Alternative 1, No 
Action, or Alternative 2, Institutional Controls/Groundwater Monitoring. 

13.1.2 Balancing Criteria 

Table 13.1 includes the comparative analysis among the balancing criteria for source area DP44. 

13. 1.3 Modifying Criteria 

State Acceptance: 

The State of Alaska concurs with the selected remedy for this source area. 

Community Acceptance: 

No public comments were received regarding the alternatives or preferred alternatives included 
under this Record of Decision 
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13.2 WP45/SS57- Photo Laboratory/Fire Station Parking Lot 

13.2.1 Threshold Criteria 

OveraU Protection of Human He~.!th and the Environment: 

A !I of the alternatives. except the No Action alternative. would implement institutional controls to 
prevent exposure to contaminated groundwater until federal and state regulatory levels are achieved. 
Alternative 6 would be designed to treat both contaminated soils and groundwater and could 
theoretically achieve cleanup objectives more quicldy than either Alternatives 3, 4, or 5 which include 
SVE, bioventing, and/or soil excavation to reduce the source of groundwater contamination in the 
unsaturated soils. Alternatives 1 and 2 rely on natural processes to achieve groundwater cleanup 
levels. Recent data indicates that little residual contamination remains in the vadose zone. Within the 
groundwater, biodegradation. dispersion. dilution, and adsorption appear to be effectively containing 
and degrading the contamination. 

Although the alternatives include varying levels of contaminant removal, all alternatives are expected to 
require an extended period of time to comply with all state and federal regulatory levels throughout the 
contaminant plume. 

Compliance with Applicable or Relevant and Appropriate Requirements (ARARs): 

The primary ARARs for this source area focus on groundwater protection. Compliance with ARARs 
include compliance with both federal MCLs and with state of Alaska Water Quality Standards (18 AAC 
70). All alternatives will eventually comply with groundwater chemical-specific ARARs and, with the 
exception of the No Action alternative, all would prevent exposure to contaminated groundwater 
through the use of institutional controls. The period for compliance with all state and federal 
regulatory levels is not expected to be significantly decreased through source removal or groundwater 
extractionltreatmem. 

It is expected that all action·specific ARARs could be met by all alternatives, including air emission 
limitations and surface water discharge levels. There are no action-specific ARARs for Alternative l, 
No Action, or Alternative 2, Institutional Controls/Groundwater Monitoring. 

13.2.2 Balancing Criteria 

Table 13.2 includes the comparative analysis amongst the balancing criteria for source areas 
WP45/SS57. 

13.2.3 Modifying Criteria 

State Acceptance: 

The State of Alaska concurs with the selected remedy for these source areas. 

Community Acceptance: 

No public comments were received regarding the alternatives or preferred alternatives included 
under this Record of Decision 
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13.3 SS61- Vehicle Maintenance Building 3213 

13.3. 1 Threshold Criteria 

Overall Protection of Human Health and the Environment: 

All of the allernatives, except the No Action alternative, \VOUld implement institutional controls to 
prevent exposure to contaminated groundwater until federal and state regulatory levels are achieved. 
Alternatives 3 and 4 \VOUld be designed to treat either contaminated soils or groundwater and could 
theoretically achieve cleanup objectives more quickly than either Alternatives l or 2 that rely on natural 
processes to achieve groundwater cleanup levels. Dry wells and surrounding soils were removed 
during construction of the new building and little residual contamination is expected in the unsaturated 
soils. Unless additional soil contamination is identified, soil excavation is not expected to decrease the 
time to reach RAOs. Wiiliin the groundwater, biodegradation, dispersion, dilution, and adsorption 
appear to be effectively containing and degrading the contamination within an area below the building. 

Although the alternatives include varying levels of contaminant removal, all alternatives are 
expected to require an extended period of time to comply with all state and federal regulatory levels 
throughout the contaminant plume. 

Compliance with Applicable or Relevant and Appropriate Requirements fARARs): 

The primary ARARs for this source area focus on groundwater protection. Compliance with 
ARARs include compliance with federal MCLs and with State of Alaslc! Water Quality Standards 
(18 AAC 70). All alternatives will eventually comply with groundwater chemical-specific ARARs and, 
with the exception of the No Action alternative, would prevent exposure to contaminated groundwater 
through the use of institutional controls. The period for compliance with all state and federal regu· 
latory levels· is not expected to be significantly decreased through source removal or groundwater 
extraction/treatment. 

It is expected that all action-specific ARARs could be met by all alternatives, including air emission 
limitations and surface water discharge levels. No action-specific ARARs exist for Alternative.!, No 
Action • .or Alternative 2, Institutional Controls/Groundwater Monitoring. 

13.3.2 Balancing Criteria 

Table 13.3 includes the comparative analysis among the balancing criteria for source area SS61. 

13.3.3 Modifying Criteria 

Scate Acce.ptance: 

The State of Alaska concurs with the selected remedy for these source areas. 

CorrununitY Acceptance: 

No public conunents were received regarding the alternatives or preferred alternatives included 
under this Record of Decision 
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13.4 DP25 - E-6 Fuel Storage Tank Area 

13.4.1 Threshold Criteria 

Overall Protection of Human Health and the Environme.m: 

All of the alternatives, except the No Action alternative. would implement institutional controls to 
prevent exposure to contaminated groundwater umil federal and Slate regulatory levels are achieved. 
Alternatives 3 and 4 would be designed to treat either conl3.I11inated soils or groundwater, if accessible, 
and could theoretically achieve cleanup objectives more quickly than either Alternatives 1 or 2 that rely 
on natural processes to achieve groundwater cleanup levels. Groundwater and soil contamination 
appear to be confined beneath the bermed area containing the tank farm. Within the groundwater, 
biodegradation, dispersion, dilution. and adsorption appear to be effectively containing and degrading 
the comamination within an area below this tank farm. 

The success of the conlaminam removal under the various alternatives is dependent upon the 
accessibilily of the contamination and the implementability of a treatment system beneath the tank farm. 
Given the potential inability to treat a significant amount of contamination in either the subsurface soils 
or the groundwater, all alternatives are expected to require an extended period of time to comply with 
all slate and federal regulatory levels throughout the contaminant plume. 

Compliance with Applicable or Relevant and Appropriate Requirements £ARARsl: 

The primary ARARs for this source area focus on groundwater protection. Compliance with 
ARARs include compliance with federal MCLs and with State of Alaska Water Quality Standards 
(18 AAC 70). All alternatives will eventually comply with groundwater chemical-specific ARARs and, 
with the exception of the No Action alternative, would prevent exposure to contaminated groundwater 
through the use of institutional controls. Given the likely inability to treat a significant amount of 
contamination in either the subsurface soils or the groundwater, the period for compliance with all state 
and federal regulatory levels is not expected to be significantly decreased through source removal or 
groundwater extraction/treatment. 

It is expected that all action-specific ARARs could be met by all alternatives, including air emission 
limitations and surface water discharge levels. No action-specific ARARs exist for Alternative 1, No 
Action, or Alternative 2, Institutional Controls/Groundwater Monitoring. 

13.4.2 Balancing Criteria 

Table 13.4 includes the comparative analysis among the balancing criteria for source area DP25. 

13 .4 .3 Modifying Criteria 

State Acceptance: 

The State of Alaska concurs with the selected remedy for this source area. 
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Communitv Acceptance· 

No public comments were received regarding the alternatives or preferred alternatives included 
under this Record of Decision 

13.5 SS35 -Asphalt Mixing and Drum Burial Area 

13.5.1 Threshold Criteria 

Overall Protection of Human Health and the Envirorunent: 

Alternatives 1 and 2 rely on natural processes to degrade the pesticides and do not prevent surface 
water runoff into the slough. Alternative l also does not prevent direct contact with contaminated 
soils, because it does not include institutional controls. Alternatives 3 and 4 would effectively prevem 
direct contact with soils and surface water runoff into the slough. If implementable and cost·etfective, 
Alternative 4 could provide an increased level of pennanence by removal of contaminated soils and 
drums in this area. 

Compliance with Applicable or Relevant and Appropriate Requirements (ARARs): 

The ARARs for this area are the federal and state ambient water quality standards and compliance 
with these levels for surface waters in Garrison Slough. Alternatives 1 and 2 may result in exceeding 
these standards. Alrernatives 3 and 4 are expected to comply with all ARARs. 

It is expected that action·specific ARARs could be met by all alternatives, including land disposal 
restrictions for Alternative 4, in the event of excavation, and disposal of hazardous waste and surface 
water discharge levels. No action-specific ARARs exist for Alternative 1. No Action, or Alternative 2, 
Institutional Controls/Groundwater Monitoring. 

13.5.2 Balancing Criteria 

Table.,l3.5 includes the comparative analysis among the balancing criteria for source area SS35. 

13.5.3 Modifying Criteria 

State Acceptance: 

The State of Alaska concurs with the selected remedy for this source area. 

Conununitv Acceptance: 

No public conunents were received regarding the alternatives or preferred alternatives included 
under this Record of Decision. 
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13.6 ST58 - Old Quartermaster Service Station 

13.6.1 Threshold Criteria 

Overall Protection of Human Health~_and the Environment: 

All of the alternatives. except the No Action alternative. would implement institutional controls m 
prevent exposure to contaminated groundwater until federal and state regulatory levels are achieved. 
Alternatives 3 and 4 would be designed to treat contaminated soils or groundwater and could achieve 
cleanup objectives more quickly than either Alternatives 1 or 2, which rely on natural processes to 
achieve groundwater cleanup levels. Within the groundwater, biodegradation, dispersion, dilution, and 
adsorption appear to be effeCtively containing and degrading the conwnination. 

All alternatives are expected to require an extended period of time to comply with all state and 
federal regulatory levels throughout the contaminant plume. 

Compljance with Applicable or Relevant and Appropriate Requirements (ARARs): 

The primary ARARs for this source area focus on groundwater protection. Compliance with 
ARARs include compliance with federal MCLs and wilh state of Alaska Water Quality Standards 
(18 AAC 70). All alternatives will evenrually comply with groundwater chemical-specific ARARs and, 
with the exception of the No Action alternative, would prevent exposure to conwninated groundwater 
through the use of institutional controls. If effective in removing contamination in the smear zone or 
saturated zone, Alternatives 3 and 4 could achieve ARARs in a shoner period of time than Alternatives 
1 or 2 that rely on natural processes to achieve ARARs. 

It is expected that all action-specific ARARs could be met by all alternatives, including air emission 
limitations and surface water discharge levels. No action-specific ARARs exist (or Alternative 1, No 
Action. or Alternative 2. Institwional Controls/Groundwater Monitoring. 

13.6.2 Balancing Criteria 

Table 13.6 includes the comparative analysis among the balancing criteria for source area ST58. 

13.6.3 Modifying Criteria 

State Accemance: 

The State of Alaska concurs with the selected remedy for this source area. 

Conununity Acceptance: 

No public comments were received regarding the alternatives or preferred alternatives included 
under this Record of Decision 
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13.7 LF03/FT09- Inactive Base Landfill/Fire Training Area 

13.7. 1 Threshold Criteria 

Overa·n Protection of Human Health and the Envirorunem: 

Alternatives 1 and 2 do not eliminate any risks associated with exposure to contaminated soils. 
Alternatives 3 and 4 are effective in preventing exposure to the soil contamination. The contenlS of the 
landfill would remain in place; therefore, groundwater monitoring would continue to ensure that levels 
at the edge of the waste management area do not exceed state or federal standards. 

Compliance with Applicable or Relevant and Appropriate Requirements (ARARs): 

Currencly, no groundwater at the edge of the waste management area exceeds state or federal 
standardS: Alternatives 3 and 4 would be designed to meet the substantive applicable or relevant and 
appropriate requirements for RCRA Subtitle C Part 264. 

13.7.2 Balancing Criteria 

Table 13.7 includes the comparative analysis among the balancing criteria for source area 
LF03/FT09. 

13. 7.3 Modifying Criteria 

State Acceptance: 

The State of Alaska concurs with the selected remedy for· these source areas. 

Community Acceptance: 

No public comments were received regarding the alternatives or preferred alternatives included 
under this Record of Decision 
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Table 13.1. Comparison of Cleanup Ahernanve$ for Sol!fce Ate& DP44 Using the Five Balancmg Criteria 

I IDP44 
.. 

DP44]1 Battery Shop Leach Field 

Clean Up Alternatives 
Alternatives are ranked by ---

ITl 0 0 0 BALANCING CRITERIA comparing them tO each other. 

0 0 e • Long-term effectiveness and permanence 
Alremative$ 1 and 2 both rely on natural processes, but Altern~.tive 2 prevents u5e 
of concaminated groundwater. Alternatives 3 and 4 treat the source in !!Oil to 
minimize future conraminant migration. In addition. Alternative 4 includes 
groundwater treaunmt and therefore addreues more of the contamination. 
However, its efrectiveness in achieving groWidwater standards is not well 
established . 

0 0 e • Reduction of toxicity, mobility, or volume throu1h tre.atment 
Neither Alternative I or 2 in.cludes IJeaunmt. Alternatives 3 and 4 reduce !OXicity 
and volume through treatment, but Alternative 4, which includes groundwatc 
treaunent, would treat a Jaraet portion of the contamination. 

0 0 e • Short-term effectiveness 
Although the effectiveness of 8J"'UU1dwater extraction and I!Qtment is not 
weJl-cscablished, Alternative 4 might achieve cleanup scandanls more quickly than 
Altemative 3. 

NA • e 0 Implementabllity 
Under Alternatives 2-4, instiNtiona.l controls are readily implementable. 
Alternatives 3 and 4 include readily available technologies. Alternative 4 is more 
difficult 10 implement due ID the adclitionaJ need for inscallation and oonstruenon 
of a groundwacer extraction and treatment system and operational difficulties in an 
arctic climate. 

.. iff ~ Cost (SK) • Total cost· capital plus O&M for 30 years ac Sll. izat~t. 0 ' 
,. 

~-

CIW! U~ A!lmlati~S. Klri; 

ITl No Action 0 Groundwater MonitorinaJinstiNlional Controls ...... e- .... 
0 Soil Vapor ExtractionKiroundwatei MoaiUJri.D&IInstitational Controls 0 ="""' 0 =wont 

0 Soil Vapor futnctionMoundwatcr Exttaction and TreatmentiGroundwalet 
NA "' Not Applicable Moni10ringllnstitutional Conttols 

FINAL 13.9 September 1995 



OUs 3. 4, and 5 Record of Dec1sion 

Table 13.2. Compamon of Cleanup Ahernauves for Source Area WP45/SS57 Us1ng the Five B&.lancing Criteria 

[WP45/SS57 Photo Lab/Fire Station Parking Lot WP45/SS57j 
~ 

Clean Up Alternatives 
Alternatives are ranked by 

[!] 0 0 [I] [I] @] BALANCING CRITERIA comparing them to each other. 

0 0 e e • e Long-term effectiveness and permanence 
AltemativC5 3 and 4 treat and/or remove the soils which are acting as a continuing 
source of groundwater conwnirlation. but under Alternative 4, it may not be 
possible to c~;cavatc soils below the groundwa!Cr table. Alternatives 5 and 6 Wo 
111tlude groundwater tl'e4uncnt and therefore address more of the groundwater 
conwnination. However. iu effectiveness in achievmg groundwater standards is 
not well-est.ablishcd. 

0 0 e e • • Reduction or toxicity, mobility, or volume through treatment 
Neither Alternative l or 2 includes tl'e4tmenL Alternatives 3-6 reduce tolicity and 
volume lhrough trcalment of toil but Alternatives S and 6, which irlclude 
groundwater trcatmeaL would treat a laq;er portion of the contanunation . 

0 0 e e • • Short-term effectiveness 
Although the effectiveness of groundwater eltraction and treatment is not 
well-established, Altemativca 5 and 6 might achieve cleanup standards more 
quickly than Alternatives 3 and 4. There may be air emiuions during soil 
excavation activities . 

NA • • e e 0 Implementability 
Under Alternatives 2·6. inltiturionaJ controls arc readily implementable. 
Altema.tives )..6 include readily available technologies. Alternatives 5 and 6 are 
more diffiCUlt 10 imp~t due to the additional need for installation and 
construction of a groundwa1er u.tnction and lrcalment system and lhe operational 
difftc:ulties in an arctic climate. For AJICmaliVCI 4 and 6, excavation of soils 
below lhe water table and ncar structw:a would be very diff~tulL 

~ 
~ # ~# Cost (SK) 

" ,~ ~ ~-
Tolal cost· capital plus O&M for 30 years a1 5% in~ereat. 0 ' 

,~ 

' ~~ ' 

' Os:illJ UJ:! Alts:mllli~~ Klrl; 
~ [!] No Action 0 Groundwater MonitoringllnstimtioJW Controls • =best e·-
0 Soil Vapor &traction/Bio¥enting/Groundwater Monitorins/ 0·- 0 •wont 

Institutional Controls 

Bioveatins/Soil &cavatioa with Offsite Treatment and DispoaaJJ NA z Not Applicable 

[I] Groundwater Monitoring/lnstiwtional Controls 

[I] Soil Vapor Extraction/Bioventing/Groundwater Elltta~;;tion and Treatment/ 
GroundwatCI" Monitoring/lnstiwtional Controls 

m Soil Excavation wilh Offsite Treatment and DispolaiiBioveatiq! 
Groundwater Extraction and Trcauncn!IOrowadwatCI" Monitoringl 
Institutional Controls 
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Table 13.3. Companson of Cleanup Alternatives for Soun:e Atea SS61 Using the Five Balancing Criteria 

[SS61 Vehicle Maintenance Building 3213 SS6! I 
Clean Up Alternatives 

Alternatives are ranked by 

IIl [I) 0 0 BALANCING CRITERIA comparing them to each other. 

0 e e e Long· term effectiveness and permanence 
No continuing source of groundwater contamination was identified in the soil and 
groundwater contaminauon is limited 10 an area directly beneath the building. 
Institutional controls will reliably prevent use of the sroondwater: "'""'= Ailematives 2·4 provide about the same level of protectiveness. 

0 0 0 e Reduction of toxicity, mobility, or volume through treatment 
Neither Alternative I or 2 includes treatment. Ailematives 3 and 4 would reduce 
IOK.icity and volume of conwnination through tre.tment if an additional souru of 
soil conwnination was identified in the future. Alternative 4, which could include 
groundwater tteatment under the building, could potentially treat a larger portion 
of the contamination. 

0 0 0 e Short·term effectiveness 
Although the effectiveness of grouDdwater extraction and treatment is not 
well·established. Alternative 4 might aehieve clcaDup standards more quickly than 
Alternative 3. If a c.oncen1nted source of soil contamination was found, there may 
be 1.1r emissions during soil excavation Ktivities . 

NA • 0 0 lmplementability 
Under Alternatives 2·4, institutional controls are readily implemenu.ble. 
Alternatives 3 and 4 iDclude readily available tec::hnologies although a SOittl::e of 
soil contamination has 1:10t brcn identified. Alternative 4 is more diff~eult 10 

implement due co the additional Deed for iDstallation and construction of a 
growtdwater nuacUon and Treatment syatem under a building and open.tiortal 
difficulties in an arctic climate. For Alternative 3, if 1 concenrn.tcd SOUJCe of soil 
contamination was found. e1eavation of 10ils below the wateT table and ftear 

Strucb.U'I:I WGUJd be Vet}' diCf"lCU)I. 

<? ~ 
<? Cost (SK) 
' Total eo~~t • capital plus O&M for 30 yan at S~ iDtcre~t:. 0 " ' .,. 

O!:an Ug A!temaJiyes lEX; 

IIl No Action [I) Gro11ndwater MoniiOrinaJI~:~IIitutiona! Controls ...... e . ..,.. 
0 Soil Exeavation with Oll'site Treatment and OispoAliGroundwater 0·- Q=worst 

Monitoring/Institutional Control5 

0 Gtoundwater Eltn.ction and Treatmeni/Groundwlte:r Monitorin&f NA"' Not Applicable 

Institutional Controls 
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Table 13.4. Companson of Cleanup Ahemauves for Source Area DP2S Using the Five Balancing Critena 

I IDP25 E-6 Fuel Storage Tank Area DPl5il 
Clean Up Alternatives Alternatives are ranked by 

[iJ 0 0 III BALANCING CRITERIA comparing them to each other. 

0 e e e Long-term effe<:tiveness and permanence 
. 

Groundwater contamination is limited to to an area directly beneath the bermed 
area containing the tank farm and the contaminated area does not appear 10 be 
expanding. Institutional controls will reliably prevenl use of the groundwa1er: 
lherefore, Al1cmatives 2·4 provide aboul the same level of proleeli.vcneas. 

0 0 0 e Reduction of toxicity, mobility, •• volume through treatment 
Neilher Alternative I or 2 includes rreauncnt. Allernative~> 3 and 4 would nduce 
toxicity and volume of contamination through treauncnt. Allemative 4', which 
could include groundwalet lrcalmcnt and pc~roleum producl removal under the 
benned area. could potentially treat a larger ponion of !he conlamination. 

0 0 0 e Short-term effectiveness 
Allhough !he effectiveness of groundwaler exrtaction and txeatmcnt is not 
well-established. Alternative 4 might achieve cleanup standards more quickly than 
Alternative 3. 

NA • 0 0 lmplementabillty 
Under Alternalives 2-4. inltitutional eoatrols are readily impleme~~table. 
Al!CmaQves 3 and 4 include readily available ICChnoiOJies although available soil 
treaunenl and disposal facilitia ue limited. Altemalive 4 is more difflc:Ult to 
implcmeJII due to the additional oeed for installation ud construction or a 
groundwater exttaclion and trealment system under !he bcrmed area and the 
operational diff~eulties in an ami<: climate. For Alternative 3, excavation of soils 
below !he wa1er table and near lti'UCtUrell would be very difficuiL 

~ # <? Cost ($K) 
~ 

0 .., •• ~- T~ oost • capital plw: O&M for 30 yean II S% interest. 

Ci~ Ug Altema!i~s .Kilr; 

[iJ No Action 0 Groundwater MoniloriAgllnstimtional Conttolli ..... , e--
--0 Limited Soil Exeavation wilh Onsile Bion:mediatioa,Gvundwller 0·.- 0,. WOJII 

Monitoring.1nstitutional Con1r0lli 

Groundwuc:r Extraetion and Treatment/Oroundwacer Mooitorinaf 
NA .. No1 Applieable 

III lru:titutional Controls 
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Table 13.5. Companson of Cleanup Altcmanves for Source Area SS35 Ustng the Five Balancing Criteria 

[SS35 
·-

SS35] Asphalt Mixing and Drum Burial Area 

Clean Up Alternatives 
Alternatives are ranked by 

0 0 ITl 0 BALANCING CRITERIA comparing them to each other. 

0 0 e • Long-term effectiveness and permanence 
Alternatives 1 and 2 rely on natunl proce.sscs to degrade the pesncide.s and do not 
prevent surface water runoff into the slough. Both Altemativcs 3 and 4 would 
prevent direct contact and surface Water runoff of the contamination. Alternative 3 
would require Jong·tenn cove main~ce and monitoring. Alternative 4 would 
remove the SOJJfCC and would not leave residual contamination . 

0 0 0 • Reduction of toxicity, mobility, or volume through treatment 
Neither Alternative I, 2, or 3 include~ tta.tmeat. Only Ahenwive 4 would reduce 
toxicity and volume through ueaunent of contaminated soil . 

0 0 • • Short-term effectiveness 
Both Alternatives 3 and 4 would meet cleanup objective.s in about the same amount 
of time. Undu Alternative 4, there may be air emissions during soil and drum 
excavation activities. 

NA • • 0 Implementabillty 
Under Alternatives 2-4. il11titudonal controb an: readily impJementable. 
Alternatives 3 and 4 include readily available technologies. Under Altetnative 4, 
excavation and handling or a Jarae volume oC drums and soil would be very difficult 
ud available soil treatment and disposal facilities an: limited. 

Cost (SK) 
0 0 40 a) 410 Total COS[· capital plus O&.M (or 30 yean at 5% interest. 

b) 490 
c) 2,100 

0'-iD 1.!12 Altm!lf.iVC:i xm:. 
0 No Action 0 llllltitutional Conttob ITl Soil Cover ..... , e--
0 Soil ExcavationiDrwn Removal with: a) Onsite Dispoaal 0·- Q•wont 

b) Off1ite Di1poM1 NA • Not Applicable 
c) Offsitc Dispoul and TrcaUMnt 
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Table 13.6. Companson of Cleanup Alternatives for Source Area ST58 Using the Five BalancUig Criteria 

IST58 Old Quartermaster Service Station Site ST58j 

Clean Up Alternatives 
Alternatives are ranked by 

[I] [I] 0 0 BALANCING CRITERIA comparing them to each other. 

0 0 e • Long·term effectiveness and permanence 
Alternatives 1 and 2 both n:ly on natural processes to degrade contamination, but 
Alternative 2 prevents use of contaminated groundwater. Altemative.s 3 and 4 treat 
the source in soil to minimize future contaminant migranon. In addition. 

" Alternative 4 includes groundwater treatment and therefore addresse.s more of the 
contamination. However, its effectiveuess in achieving groundwater standards is 
not well-established.. 

"" 

0 0 e • Reduction of toxicity, mobility, or volume through treatment 
Neither Altemative I or 2 includes treatment. Alternatives 3 and 4 reduce IO,;icity 
and volume thn:luah lfellment. but Alternative 4, which includes groundwater 
treatment, would treat 1 larger portion of the contamination. 

0 0 e • Short·term effectiveness 
Although the effectiveness of groundwater extraction and treatment is not 
well-established. Alternative 4 might achieve cleanup standards more quick.Jy than 
Alternative 3 . 

NA • e 0 Implementabillty 
Under Altematives 24. institutional controls are readily implementable. 
Alternatives 3 and 4 include readily available leehnologies. Alternative 4 U more 
difficult to implement due to the additional need for installation and consrru<:tion 
of a groundwater extraction and CI'Ollmeutaystem and operational difficulties in an 
arctic climate. 

!;' Si ~ Cost (SK) 
~ 

0 ' ~ ... , Total cost. capital plus O&M Cor 30 ycvs at 5% intcrat. 

Og,n Ut! Alle:!!!ati~.S. = 
- [I] No Action 0 Groundwater Monitoring/Institutional Controls . . ""' e ..... 

0 Bioventing!Groundwater Monitoring/Institutional Controls 0·- 0 • worst 

0 BioventinrJGroundwater Extraction and 1'reatmel!ot/GrouDdwater MollitorinrJ 
NA • Not Applicable Institutional Controls 
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Table 13.7. Companson of Cle.anup Alternauvu for Source Area LF031FT09 Uting the Five Balancmg Crileria 

ILF03/FT09 Inactive Base Landfill/Fire· Training Area LF03/FT09] 

Clean Up Alternatives 
Alternatives are ranked by 

[D 0 [D ~ BALANCING CRITERIA 
. comparing them to each olher . 

0 0 e • Long-term effectiYeness and permanence 
Through Institutional conrrols. Al~emative 2 would prevent digging into the 
waste, but would not complete.ly eliminate direct contact with any surface conram-
!nation or infiltration to groundwater. Both Altemalives 3 and 4 are effective in 
isolatiing the landftll contents, but Alternative 4 further minimizes infiltration 
and contaminant migralion to groundwater throu1h l&le of 1 composite cap. 

0 0 0 0 Reduction of toxicity, mobility, or volume through treatment 
None of the alternatives include treatment of the waste. The investigation did DOt 

identify ~hot spotS" of soil or groundwater contamination uitable for treatment 
within this large landfill. 

0 0 e e Short-term effectiveness 
Both Alternatives 3 and 4 would meet cleanup objectives in about the same amount 
of time . 

NA • e e lmplementablllty 
Under Alternatives 2-4, institutional controls are readily implementable. 
Alternatives 3 and 4 include readily available technologies. Techniques for 
installation, maintenance, and monitoring of landrill cOYcrs are well-eslabl.Uhecl. 

~ 
& & Cost (SK) 
~ ., 

Tolal cost. capital plus O&M for 30 years at.S% interat. 0 ... •• ~· 

C!s::ao UI! A!!c:mmives = [D No Action 0 Groundwater Monitoring/Institutional Controls • = ""' e--
0 Soil Covu/GToundwater Monitoring/Institutional Controls 0· poor Q•wont 

~ Soil Covu/Composite Cover/Groundwater Monitoriagllnsti.tutional ControLs NA • Not Applicable 
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14.0 Selected Remedies 

This section presents the source areas that require no funher action, followed by a discussion of the 
selected remedies for the source areas in OUs 3, 4 and 5 that require action. Table 14.1 summarizes 
the selected remedy for each source area. Table 14.2 provides a summary of the estimated costs of the 
selected remedies. 

The goal of the Superfund approach is to return usable groutx:l waters to their beneficial uses within 
a timeframe that is reasonable, given the particular circumstances of the site. Reasonable restoration 
time periods may range from very rapid (1 to 5 years) to relatively extended (several decades). Fac· 
tors, such as location, proximity to population, anticipated future land use, and mobility of the 
contaminant plume, are all considered when detennining an appropriate restoration timeframe. The 
use of: (I) natural atrenuation with institutional controls, (2) source reduction through treating soil 
contamination to prevent additional contaminant leaching into the groundwater; and (3) groundwater 
pumping and treating were all considered viable options for addressing groundwater contamination at 
Eielson AFB. For source areas within OUs 3, 4, and 5, the following site·specific conditions were 
considered when determining reasonable restoration timeframes: 

• Contaminant plumes in this relatively homogeneous aquifer do not appear to be spreading or are 
decreasing in size. 

• Biodegradation. dispersion, dilution, or adsorption appear to be effectively containing or reducing 
the size of the contaminant plume. 

• Areas impacted by the contamination are relatively small with little likelihood of extended exposure 
to groundwater anticipated. 

• The future land use as a military installation is not anticipated to change in the foreseeable future. 

For source areas at Eielson AFB, natural attenuation, in combination with institutional controls or 
source reduction. was selected in siruations where reduction of contamination in the groundwater would 
be attained in a similar timeframe as active remediation of the groundwater. 

14.1 No Further Action Sites 

As indicated in Section 4.1, the source evaluation screening process found that three areas (LFOl, 
WP32, and DPSS) contained contaminants below screening levels or the affected pathway was incom· 
plete; therefore, no further action under CERCLA is required. For the source areas within 0Us)3, 4, 
and 5. the cumulative risk for wurce areas LF02. LF04. LF06. ST27, WP33. SS36. SS37. SSj9/SS63. 
and SS64 is within acceptable regulatory levels and, therefore, environmental cleanup is not proposed 
for these 10 source areas under CERCLA. The Air Force will continue to monitor groundwater on the 
base to ensure compliance with state and federal regulations, and to emure that groundwater use does 
not pose an unacceptable risk to human health or the enviroruneru. 

FINAL 14.1 September 1995 



Eoelson AFB OUs 3, 4, and 5 Record of Dec1sion 

Under a separate federal program. the Air Force has submiued a closure plan for the ordnance area 
at LF04 under the Resource Conservation and Recovery Act (RCRA). Section 3008(a). The landfills. 
LFOI. LFO~. LF06. and. potentially. LF04 will be addressed in accordance with state of Alaska Solid 
Waste Regulations under 18 AAC 60. 

14.2 Recommended Limited Action Sites 

Groundwater constituents in five of the source areas (WP45/SS57, ST56, SS61, and DP25) exceed 
maximum contaminant levels. These source areas are isolated, have no significant contamination or 
have inaccessible residual contamination in the vadose zone, and are characterized by a stable plume 
configuration. In the case of DP25, the plume is limited to an active tank fann. Action for these 
source areas is limited to continued groundwater monitoring and restrictions on the use of the 
ground~er. 

Five of the source areas (WP45/SS57, ST56, S$61. and OP25) will receive limited action 
including: 

• Monitor the groundwater to eva! uate contaminant levels and identify changes to contaminant plume 
configuration until remediation levels are achieved. 

• For groundwater at ST56, wellhead treatment using carbon adsorption or air stripping will be 
applied, as appropriate, to prevent human exposure to contaminants above regulatory levels. 

• If future developments in bioventing technology make implementation practical at DP25, 
installation of a bioventing system will be re-evaluated at that time. 

• Institutional controls to prevent exposure to contaminated groundwater. In the event of base 
closure, any remaining contaminated sites will be addressed in accordance with CERCLA 
Ser;tion 120. 

Institutional controls would be used to prevent human exposure to r;ontamination remaining at the 
source areas at concentratioris above state or federa1 regulatory levels or health-based risk levels. 
Specific controls would include restrictions limiting access to the source areas. and administrative 
controlS to limit groundwater use and future land use. Access restrictions, including such measures as 
permanerit markers would be used to prevent direct human exposure to contaminants. Groundwater 
restrictions would be implemented by placing written notification in the base directives prohibiting the 
use of contaminated groundwater. In addition, all existing and any new wells located within the area of 
contamination shall be locked to prevent unauthorized use. 

The administrative controls for limiting future land use \Wuld include placing written notification 
of these remedial actions in the base land use master plan. The notification shall prohibit any activity 
that would disrupt aspects of the engineered controls. A copy of the notification twuld be provided to 
any prospective transferees of the property and would be included in any transfer documents, including 
deeds, in the event that the Air Force releases control of the affected propeny. The Air Force shall 
provide EPA and the state with written verification that notification(s) have been implemented. 
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Table 14.1. Summary of Selected Alternatives 

ou Source Area Source Area Description Preferred Clean-up Alternatives 

3 DP44 Battery Shop Leach Field Soil Vapor E~traction!Groundwater 
Monitoring/Institutional Controls 

WP45/SS57 Photo Lab/Fire SLation Parking Lot Groundwater Monitoring/Institutional 
Controls 

ST56 Engineer Hill Spill Site Groundwater Monitoring/Wellhead 
Protection or Treatment as Appropriate 

SS61 Vehicle Maintenance Building 3213 Groundwater Monitoring/Institutional 
Controls 

4 DP25 E-6 Fuel Storage Tank Area Groundwater Monitoring/Institutional 
Controls/Bioventing (if feasible) 

ST27 E-ll Fuel Storage Tank Area No Further Clean-up Action 

WP33 Wastev~ater Plant Effluent Infiltration No Further Clean-up Action 
Pond 

SS35 Asphalt Mixing and Drum Burial Area Soil Cover/Remove Drums in Future (if 
appropriate) 

SS36 Drum Storage Area No Further Clean-up Action 

SS37 Drum Storage Area No Further Clean-up Action 

SS39/SS63 Asphalt I..ake/ Asphalt Lake Spill Site No Further Clean-up Action 

ST58 Old Quanermaster Service Swion Site Bioventing/Groundwater Monitoring/ 
Institutional Controls 

SS64 Transponation Maintenance Drum No Further Clean-up Action 
Storage Site 

s LF02 Old Base Landfill No Further Clean-up Action 

LF031FT09 Inactive Base LandfilUFm-Train.ing Soil Cover I Composite.Cover I 
Area Groundwater MOititoringll:ostitutional 

Conuols 

LF04 Old Anny Landfill and O!dnance Area No Further Cean-up Action 

LF06 Old Landfill No Further Clean-up Action 

SER LFOI Original Base Landfill and Drum Storage No Further Clean-up Action 
Sites Area 

WP32 Wastewater Plant Spill Ponds No Further Cean-up Action 

DP5S Birch Lake Recreation Area No Further Clean-up Action 
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14.2.1 Source Area ST56 (OU 3) 

Groundwater monitoring/institutional controls constitute the selected remedy for source area ST56. 
The limited action at ST56 mcludes supplying drinking water, applying wellhead treatment as applica
ble, and monitoring groundwater from the water supply well and existing monitoring wells. Subsur
face treatmem of the ground\1.-ater was not selected, because of the complex hydrogeology of the 
fractured bedrock: the limited exrem of the contamination in a remote, restricted area of the base; and 
the reliability of available institutional controls to restrict the use of the contaminated well. 

14.2.2 Source Area WP45/SS57 (QU 3) 

Atternative 2, Groundwater Monitoring/Institutional Controls. has been detennined to be the most 
appropriate remedy for source area WP45/SS57. Soil and groundwater investigations previously 
indicated that ground water posed a risk to human health or the environment and that residual 
contamination in the soil could be acting as a source of continuing groundwater contamination. 
However. data from a report Presented by the Utah Water Research Laboratory (UWRL), collected 
during an independem study of WP45/SS57, indicates that soil contamination is contained around Well 
45MW08 and rapid soil comaminam degradation is apparently occurring in the immediate vicinity of 
that welL In addition, groundwater contamination appears to have reached a steady-state concentration 
and distribution. The proposed alternative at WP45/SS57 was to implement SVE and bioventing in 
addition ro groundwater monitoring and institutional controls. The selected alternative, groundwater 
monitoring/institutional controls. is significantly different from the proposed alternative. The reason 
for changing the remediation alternative for WP45 and SS57 is explained in Section 16.0. 

Fire Well C is located in source area WP/57 and is currently connected to the base water supply 
system. Institutional controls would also apply to this well to prevent use of the contaminated 
groundwater in a manner that would pose an unacceptable risk to human health or the environment. 

14.2.3 Source Area 5561 (OU 3) 

Alternative 2, Groundwater Monitoring/Institutional Controls, has been detennined to be the most 
appropriate remedy for source area SS6l. 

The .source of solvent contamination at SS61 was a dry well on the south side of the vehicle 
maintenance shop. The dry well and surrounding soils were excavated and backfilled. Soil and 
groundwater investigations indicate that soil above the water table does not pose a significant risk to 
human health or the environment. Groundwater beneath the vehicle maintenance shop is contaminated 
with solvent. This plume is limited to the area beneath the building and slightly north beneath the 
asphalt driveway in front of the building. The majority of the remaining contaminated soil is located 
below the water table. Therefore, removing this soil would be difficult and of limited usefulness in 
decreasing timeframes to meet RAOs. 

Because of the limited access to the groundwater beneath the building, the action proposed is 
limited to preventing the use of groundwater and to monitoring the plume to ensure that it does not 
move from beneath the building. If the groundwater contamination is shown to be moving from 
beneath the building at concentrations that would pose an unacceptable risk to human health or the 
environment, the need for cleanup action will be reevaluated. 
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14.2.4 Source Area DP25 (OU 41 

Alternative 2. Groundwater Monnoring/Instimtional Controls, has been determined to be the most 
appropriate remedy for source area DP25. Currently, all contamination at DP25 is contained within 
the tank complex berm. The proposed alternative at DP25 is to monitor the groundwater and irnple· 
ment instimtional controls. To comply with other state and federal programs, the secondary con· 
tairunent requirement of !8 Alaska Administrative Code 75, the bulk smrage fuel tanks will be 
upgraded with impervious liners in the diked areas. The upgrade project is ·scheduled to be completed 
by the state deadline of January 1997. During the installation of the liners, approximately 0.3 m 
(12 in.) of fuel-contaminated soil from within the berms (21,400 m3 or approximately 28,000 cu yd) 
will be excavated. Although the liner is being emplaced to contain possible future fuel spills, it will 
also serve to prevent infiltration of fuel into the soil, which would otherwise contribute to the spread of 
contamination at this site. 

If monitoring indicates any migration of contaminants outside the tank complex benn in the future, 
trenches will be emplaced outside the benn to capture any migrating fuel. In addition, if future 
developments in bioventing technology make implementation practical at DP25, installation of a 
bioventing system will be re-evaluated at that time. 

14.3 Recommended Treatment Action Sites 

Five source areas in OUs 3. 4, and 5 will require active remediation. Based upon CERCLA 
requirements, the detailed analysis of the alternatives using the nine EPA criteria, and public 
comments, the U.S. Air Force. ADEC, and EPA have detennined the alternatives that are the most 
appropriate remedies for each source area. Table 14.1 summarizes the selected remedy for each source 
area. These remedies were selected as a result of the comparative analysis of the alternatives against 
the nine EPA criteria. Additional discussion about the alternatives selected for each source area is 
included in the following subsections. 

Cleanup alternatives will be implemented using a phased approach, where design data gathering 
and ongoing monitoring will continue to be evaluated to confinn the appropriateness of the selected 
remedy or. once a remedy is implemented, to determine the effectiveness of the technology. This 
phased approach will accommodate needed selected remedy or system modifications. 

14.3.1 Source Area DP44iOU 3) 

The selected remedy for DP44 is soil vapor extraction/groundwater monitoring/institutional 
controls. This alternative was chosen because of its effectiveness for treating chlorinated solvents that 
are found at this source area and because it is believed that SVE will reduce risk to human health and 
the envirorunent sooner than monitoring and institutional controls alone. Groundwater extraction and 
treatment/SVE is not the preferred alternative because of i~ dillicult implementation, and because 
biodegradation, dispersion, dilution, and adsorption appear to be effectively containing and degrading 
the contamination. 

The primary components of the selected remedy are: 

• Install a soil vapor extraction system to remove solvent contamination in soil that is posing a threat 
to groundwater through leaching. 
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• Implement institutional controls. as described. to prevent exposure to contaminated groundwater. 
In the event of base closure. any remaining contaminated sites will be addressed in accordance with 
CERCLA Section 120. 

• Moniror the groundwater to evaluate contaminant levels and identify changes to contaminant plume 
configuration until remediation levels are achieved. 

It may become apparent. during the design phase, implementation, or operation of the SVE system 
that solvent and fueHelated compounds in the soil and groundwater have declined or have fallen below 
levels that would pose an unacceptable risk. In such cases, the system performance standards or the 
remedy may be re·evaluated to allow for the contaminants to naturally degrade. 

14.3.2 Source Area SS35 (OU 41 

A combination of Alternative 3 (Soil Cover) and Alternative 4 (Possible Removal of Drums) has 
been determined to be the most appropriate remedy for source area SS35. The placement of a clean 
soil cO~er is designed to prevent contact with pesticide·contaminated soil and to prevent runoff of 
contaminated soil into Garrison Slough. The buried drums will be left in place and the groundwater, 
surface water, sediments, and aquatic organisms monitored, as appropriate. At this time, excavation of 
the-contaminated soil and drums is not considered cost-effective. 

The cover alternative focuses on minimizing DDT migration into Garrison Slough and eliminating 
the surface soil exposure pathway. The cover is proposed for those areas where DDT has been 
detected above the risk-based levels in the surface soil. The soil cover is primarily for the purpose of 
limiting the migration of contaminants into Garrison Slough and to prevent direct soil contact and 
ingestion by the base personnel and ecological receptors. 

The primary components of the selected remedy are: 

• Installation of a soil cover over the surface soil contamination to prevent direct contact by hwnans, 
animals, and surface water runoff irno Garrison Slough. 

• Re~oval of drums in the future. if it is determined that they are a continuing source of 
~contamination. 

' 
• Monitoring of surface water, sediments, and aquatic organisms in this area, as required to verify 

effectiveness of the cover and monitoring of the groundwater to verify that levels remain below 
acceptable screening levels. 

14.3.3 Source Area ST58 IOU 41 

Alternative 3, an in situ alternative consisting of bioventing/groundwater monitoring/institutional 
controls. has been determined to be the most appropriate remedy for source area ST58. This alterna
tive wiiJ reduce the fuel source in the soils through degradation of fuel hydrocarbons. and will thus 
reduce the risk to human health and the environment sooner than with monitoring and institutional 
controls alone. At present. no proven method is known for removing lead from groundwater at a 
reasonable cost in a reasonable amount of time. However, a treatability test is being perfonned at 
another site at Eielson AFB to determine the fate and transpon of lead and the most viable option for 
extraction and treatment, if warranted. Results from this test will be used to further evaluate lead 
remediation at ST58. Groundwater extractionlbioventing (Alternative 4) is not the preferred alternative 
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because of its difficult Implementation. and because biodegradation. dispersion, dilution. and 
adsorption appear robe effectively containing and degrading the contamination. 

Eielson AFB 

This alternative will reduce the long-term source of contamination by preferentially encouraging 
the removal of contaminants from the soil through bioventing. Groundwater action will consist of 
natural attenuation, institutional controls. and monitoring. 

The primary components of the selected remedy are: 

• Installation of a bioveming system to remove fuels comam.ination in the soil that poses a threat to 
groundwater through leaching. This system may include air injection within the upper part of the 
groundwater table and smear zone to volatilize and promote bioremediation of the contaminants. 
The system may also include air extraction if deemed appropriate. · 

• Institutional controls to prevent exposure to contaminated groundwater. ln the event of base 
closure, any remaining contaminated sites will be addressed in accordance with CERCLA 
Section 120. 

• Monitor the groundwater to evaluate contaminant levels and identify changes to contaminant plume 
configuration until remediation levels are achieved. · 

14.3.4 Source Area LF03/FT09 (OU 51 

Alternative 4, Soil Cover/Composite Cap/Groundwater Monitoring/lnstirutional Controls, has been 
determined to be the most appropriate remedy for source area LF03/FI'09. FT09 is considered 
together with LF03. because FT09 is completely containectwithin"LF03. 

This alternative was chosen because it is believed that a soil cover/composite cap will be more 
protective of human health and the environment than will monitoring and institutional controls alone. 
Groundwater monitoring will be performed at the edge of the waste management area to detect any 
movement of contaminants. 

The cap alternative focuses.on eliminating the threat of direct contact with buried landfill debris, 
and on soil contamination and monitoring of groundwater at the edge of the waste management area tO 
ensure that federal and state standards are met. 

The primary components of the selected remedy are: 

• For the ponion of the landfill where disposal occurred before 1980, RCRA Pan 264 is relevant and 
appropriate. Currently, no grounchwter at the edge of the waste management area exceeds regula
tory levels; the residual contamination poses a direct contact threat. A cover to address the direct 
contact threat will be installed and maintained in accordance with relevant and appropriate require
ments of Pan 264. Groundwater at the landfill will continue to be monitored, as appropriate, to 
verify that contaminant concentrations, if any, remain within acceptable screening levels. 

• For the portion of the landfill where disposal occurred after 1980, RCRA Part 264 is applicable. 
The final cover will be constructed to: (1) provide long-term minimization of migration of liquids, 
(2) function with minimum maintenance, (3) promo~e drainage and minimize erosion, (4) accom
modate settling and subsidence, and (5) have a permeability less than or equal to the natural 
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subsoils presem Post-closure care. including maintenance and monitoring. will be conducted in 
accordance wHh 40 CFR 264.117 and 264.228(b). 

• InsmuuonaJ comrols will be implemented to restrict land use. In the evenr of base closure, any 
remaming contamination will be addressed in accordance with CERCLA Section 120. 

14.4 Costs of the Selected Remedies 

The estimated cosrs of rhe selecred remedies are presented in Table 14.2 

Table 14.2. Summary of the Estimated Costs for Selected Remedies 

AltematJvcs b). Source An:J Capnal Cost Annual O&M Presem \\brth''" 

Source Area DP44 (Bat~~"'! Shop Leach Ft~ldi 

SVE Al~rnauve 
SVE component\ $65,000 (yrs 1-JJ 
Ground"'ater rnomronng component\ $8.600 (yts 1-JOJ 
Ad.diuonal Sl!e mvesugauon 0 
TOTAL"' $1.280.000 $1,600,000 

Source Area wP45 IPhoro Labor:atory Butldtng 11831 and 5557 (Fu" Station Parking Lot Spill) 

Monitor Alternative 
TOTAL"' $5,300 $11,600 (yn I-30) $180,000 

!Source Area SS61 (Vehicle Mamtenance Bu1ld1ng 3213) 

Monitor Alu:mauve 
TOTAL"' $5,300 $10.100 $160,000 

Souru: Area DP25 IE-6 Fuel Tank Sludge Burial Silt:) 

Moni10r Al!ernatiVc 
TOTAL!'' $5.300 $13.100 5210,000 

Source An:a SS35 (Asphalt Mixmg Area) 

Cover Al!emauvc 
TOTAL 1

'' $40.000 "' $40.000 

Sotifi:c Area ST58 (Old Quancrmas~r Service Slation) 

In S1ru Alernauvc 
Biovcntmg components $51,000 (yr I) 
Grou!Kiwalt:r monnonng componcnl.'i $8.600 (yrs 1-30) 
TOTAL"" $350,000 

$170,000 

Source Area LF03 (Cum:m: Base Landfill) and FT09 (F"ue Training Areal) 

Cap Alemauve 
Cover (soil) components • SS,OOO {yn J-30) 
Cover (geosynthcucl components S2 .SOO {yrs I-30) 
Drainage components $3,750 (yn 1-30) 
Groundwalt:r moniton!ll; components $14,600 {yrs 1-30) 
TOTAL' .. $7,100,000 . $7,500,000 

,,, The p"'scnr worth cosr l.!i based on a 5 percent inlerea ~ O'lel 30 yean. 
(b) TC1rA.L cost includes mobilization. contingencies, and other cOSts. 
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15.0 Statutory Determinations 

The selected remedies meet the statutory requirements of Section 121 of CERCLA, as amended by 
SARA, and to the extent practicable, the National Contingency Plan. The evaluation criteria for 
compliance with these statutory requirements are discussed in this section. 

1 5. 1 Protection of Human Health and the Environment 

The selected remedies protect human health and the environment through removal of the sources of 
groundwater contamination. Institutional controls will eliminate exposure to contaminated groundwater 
until state and federal standards are achieved. Groundwater monitoring will track the extent of contam
ination above the MCL. The selected remedy will reduce risks to within the 1 0"" to 1 Q-6 range for 
carcinogens and hazard indexes will be less than one. No unacceptable shorHenn risks or cross-media 
impacts, resulting from implementation of the remedy, are present that cannot be readily-controlled. 

15.2 Attainment of Applicable or Relevant and Appropriate 
Requirements of Environmental Laws 

CERCLA specifies that remedial actions must attain standards that are defined by EPA and ADEC 
as applicable or relevant and appropriate requirements (AR.ARs) for Eielson AFB, unless a waiver is 
obtained. The selection process for remedial actions may also take into account the to be considered 
(TBC) criteria, if ARARs do not address a particular situation. These criteria may include nonenforce
able criteria, advisories, or guidance issued by federal or state agencies that are not legally binding but 
are considered, if appropriate, in developing remedial action objectives and PRGs . 

• 

The selected remedies will comply with all substantive requirements for ARA.Rs of federal and 
State of Alaska environmental and public health laws. 

15.2.1 Applicable or Relevant and Appropriate Requirements 

The remedy chosen for each set of source areas will comply with all action-, chemical-, and 
location-specific ARARs. 

15.2.2 Chemical-Specific ARARs 

The chemical-specific ARARs for remedial actions to be conducted at source areas in OUs 3, 4, 
and 5 are: 

• Maximum contaminant levels (MCLs) and maximum contaminant level goals (MCLGs) established 
under the Safe Drinking Water Act for area groundwater that may be used as a drinking water 
supply (40 CFR 141 and 18 AAC 80) (see Table 15.1). 

• Federal ambient water quality criteria (AWQC) established under the Clean 'Miter Act for the 
pro<ection of aquatic life in Garrison Slough and French Creek (see Table 15.1). 
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• Federal A WOC for the protection of human health from the consumption of fish from Garrison 
Slough and French Creek (see Table 15.1). 

• Alaska water quality standards under 18 AAC 70 for groundwater, designated beneficial use 
Class (l)(A) for freshwater water supply, including the water quality standards for (l)(A)(i) 
drinking, culinary, and food processing; (l)(A)(ii) agriculrure, including irrigation and stock 
watering; (l)(A)(iii) aquaculrure; and (l)(A)(iv) industriaL At areas where the selected remedy is 
active remediation, treatment will continue until MCLs are consistantly attained. Narural 
attenuation is expected to meet the petroleum requirements of 18 AAC 70. 

• Alaska water quality standards for fresh waters (i.e .• fresh surface water), designated beneficial use 
Class (l)(A) for fresh water supply, Class (l)(B) for fresh water recreation, and Class (l)(C) for 
growth and propagation of aquatic life and wildlife. The surface water quality standards include 
those for (l)(A)(i) drinking, culinary, and food processing; (I)(A)(li) agriculture, including irriga
tion and s10ck watering; (I)(A)(iii) aquaculture; and (I)(A)(iv) industrial; (I)(B)(i) contact 
recreation; (l)(B)(ii) secondary recreation; (1)(C) growth and propagation of fish, shellfish, other 
aquatic life, and wildlife (18 AAC 70.020). 

• Alaska Oil Pollution Regulations (18 AAC 75) 

Under the Alaska Oil Pollution Regulations, responsible panics are required to clean up oil or 
hazardous releases. The U.S. Air Force has proposed a calculation of soil cleanup levels, 
based on the findings in the baseline risk assessment (U.S. Air Force 199Sb) and a method
ology using the EPA SESOIL and AT!23D models (Anderson 1992). The proposed soil 
cleanup levels are based on protecting groundwater in accordance with drinking water standards 
and are specified in Table 15.2. 

• Alaska Regulations for Leaking Uoderground S!Orage Tanks (18 AAC 78) 

Under this regulation, the regional supervisor may identify alternative cleanup standards based 
on the potential for leaching to groundwater. In accordance with this requirement, alternative 
soil cleanup standards have been calculated (Table 1S.2) based on the findings in the baseline 
risk assessment (U.S Air Force 199Sb) and a methodology using the EPA SESOIL and 

~·- AT123D models (Anderson 1992). The soil cleanup levels are based on protecting 
--~~ groundwater in accordance with drinking water standards. 

1 5.2.3 Location-Specific ARARs 

The location-specific ARARs identified in the Draft RI for OUs 3, 4, and 5 include: 

• designation of the underlying aquifer as a sole source aquifer 
• flood plain restrictions 
• wetland protection under the Clean Water Act. 

Remedial action at source areas within OUs 3, 4, and 5 must consider remediation of contaminated 
groundwater. Because the aquifer has been identified, but not designated, by the state as the sole 
source of drinking water supply in the Eielson AFB area, prevention of further water quality deteriora
tion and restoration of water quality to achieve state and fedenl water quality and drinking water 
standards are primary objectives of remediation. 
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Remedial action at source areas within a designated flood plain must be designed to avoid adverse 
effects, minimize_ potential harm. and restore and preserve natural and beneficial values of the flood 
plain (40 CFR 6) 

None of the source areas within OUs 3, 4. and 5 contain designated wetlands protected under the 
Clean Water Act (USAF I995a). 

15.2.4 Action-Specific ARARs 

Action-specific ARARs are technology- or activity-based requirements or limitations that relate to 
specific remedial actions. Potential action-specific requirements are identified in Table 15.2. Com
pliance with action-specific ARARs is evaluated as part of the detailed evaluation of alternatives 
conducted in the FS process. 

Table 15. 1. Chemical-Specific ARARs for Contaminants of Potential Concern 

Groundwater Surface Water 

AWQC AWQC . 
Aquatic Life Human Health 

Drinking Water MCL Freshwater Chronic Fish Consumption 
Chemical Compound (pg/L) (pg/L) (flg/L) 

Volatile Organic Compounds 

Benzene 5 5.300 40 

Toluene 1.000 17,500 424.000 

Ethyl benzene 700 32.000 3,280 

Xylenes 10.000 

I ,4-Dichlorobenzene 75 763 2,600 

1,2-Dichloroethane 5 

ds-1,2-Dichloroethene 70 !1,600" 1.85 

trons-1,2-Dichloroethene 100 11,600" 3.2 

Trichloroethene 5 21,900' 81' 

Tetrachloroethylene 5 840 8.85 

Vinyl Chloride 2 525 

Semivolatile Organic Compounds 

DDT - l.ld 0.000024 

Chlordane 2 0.0043 0.00048 

Inorganic Compounds 

Lead 15' 3.2 

Silver 100' 0.12 

(a) EPA action level; MCL expired 12107/92. 
(b) Insufficient data to develop criterion. Value presented is lowest observed eJfect level. 
(c) Criteria based on carcinogenicity (1~ risk). 
(d) Freshwater acute criterion; no freshwater chronic criterion exists for this compound. 
(e) Secondary MCL. 
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Because some of the contaminants identified in soils and groundwater within OUs 3, 4, and 5 can 
be classified as RCRA hazardous wastes. RCRA. requirements may be considered action-specific 
ARARs for those source areas where placement or disposal ocr;urs. 

15.2.5 Criteria To Be Considered for Protectiveness 

In addition to ARARs. federal and stale criteria. policy. and guidance have been considered in 
defining the appropriate level of protectiveness. The TBC criteria identified for source areas within 
OUs 3, 4, and 5 are discussed in the following subsections. 

Several methods, including the MEPAS model, were evaluated for determining soil cleanup levels. 
Because of the limitations of using the MEPAS model for source areas with floating product or soil 
contamination that occurs primarily in the smear zone. it was decided that a simpler approach would 
probably provide more reliable resulcs. 

Table 15.2 Potential Action-Specific ARARs 

I Action I Rcqut~mcnt I Appli~abliny I Rcfe~n~c 

Cappmg Pla~ement o( a cap over v.ute rcqutrcs a ~over ]KL:RA hazatdous WilSie placed at the 40CFR264.258{b) for 
destgned and consrnJCted 10: (l J provtde long. stte after November 1980 or waste piles 

Closure wtth WilSie tn ~enn m•mmiZ3uon of hqu1d mogralton through pla~emcnt of RCRA WilSie into 40CFR264.3JO(a) for 
pla~e !he ~ap: (21 function wilh mmimum another unit. landfills 

mamtenance: (3) promote dramage and 
mmimtzc erosion of lhc eover: (<4) For wasr.cs p.laeed before 1980; 
~~~ommoda!C settling so !hat the inr.cgriry of RCRA Put 264 is ~levaru and 

the cover is matntti11ed: (5) have a appropriar.c. 
penneabihry less than or equal 10 !he 
penneabtliry of the bollllm ltner. 

Ehmmab: tree li4tJids. stabilize rcmauung Appucable m land disposal of KL:RA .228(a)(2) 

~·· 
hazardoos wasr.c 

30·yr post·closurc ~arc and mommrmg Applicable 10 land disposal 01 KL:RA .310 
hazardous wasr.c 

Rcsmct post-closure use of property 10 prevent ]RL:RA huatdous Wilstr: .11 (~) 

damage 10 die cover 

Prevent run on and run oil' from damagmg !he 1 Kt.:RA ha.zatdous wa.ste 4.228(b) 
~over 40CPR264.310{b) 

Proll:~t and rrtamttin surveyed benchmarks 1w..:RA hazatdous v.u1e 40CFR264.310{b) 
used 10 locale waste eells 

IDischarse. of tn:aoncnt 1 Must ~omply wid! ambient Wille! quality \Poult source disclu.rge 1=~ .. system etftuent crill:na and feder.ally approved Stale 'MI.IE:f 

quality standanls as appropriaiC 18AN: 80 
18 AN: 72 

Land dtsposal Attt•n land disposal maoncn1 standatds befo~ 
placing wasr.c in a land disposal unit to comply 

I~Q.;RA hazardous wa.ste _ ]4U(;t'R2611(S~bpan U) 

with land ban rcsU'ICuons 

IT""""'' Must comply widl des11n and operaang IKCRA hazanlous wasec .251 
srandatds for maanr:nt uni1. dill is. waste 40CFIU64.273 
piles. land ueaanent, Willer treatment 40CFRl64.601 

I vapor exii2Ction I Total emtSstons are ~suicled under lhe -~ tr emisston eonttol eqwpment may 1~~-so 
pennit and lhe National Emission Standards fo be requimi because of !be vapors 40CFR61.93 
Hazardous Air Polluwus. anced from the fuel layer. 

SOlid Was!C Includes rcqut~mcntli for disposal of ttealed Sol~ - I>Upo•• 18 AN.;. 60 
soils llw are solid waste. 

Soun;e: Comp ia11ce with ther K'S MafUilJI, WE ltc~UVC 3<4.1.()1 

I 
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.. 
The generic leachate pathway soil cleanup levels were developed by the Oregon Department of 

Environmental Quality using the EPA SESOIL and AT123D models, The cleanup levels are designed 
to prevent contaminant levels in groundwater from exceeding a health-based safe drinking water level 
through the leachate pathway It was decided that although these numbers are based on higher precipi
tation values than occur in the Fairbanks region, they would provide an adequate margin of safety for 
cleanup of soils at Eielson. The methodology is described in Appendix A of the FS. The calculated 
soil concentrations have been included in Table 15.3. However, it is expected that these levels will be 
refined, if other levels are found to be prmective of groundwater and as more site-specific and better 
fate and transport data become available. 

"RCRA ARARs: Focus On Closure Requirements." OSWER Directive 9234.2-04FS, October 
1989, is a TBC when RCRA Subtitle C Part 264 is and ARAR. 

Table 15.3. Alternative Soil Cleanup Levels Based on Leaching 

Alternative 
Soil Cleanup Level 

Chemical Compound (mg/kg) 

Trichloroethylene 0.4 

Benzene 0.1 

Toluene 79 

Ethylbenzene 140 

Xylenes 760 

Sources: Anderson (1992), EPA (1992) 

15.3 Cost-Effectiveness 

The selected remedies are considered cost--effective for remediation of the contaminated soils and 
groundwater. because they have been determined to provide overall effectiveness proportionate to their 
costs and duration. 

15.4 Use of Permanent Solutions and Alternative Treatment 
Technologies to the Maximum Extent Practicable 

The selected remedies protect human health and the envirorunent, comply with federal and state 
requirements that are legally applicable or relevant and appropriate to the remedial actions, and are cost 
effective. The remedies use pennanent solutions and alternative treatment (or resource recovery) 
technologies to the maximum extem practicable and satisfy the statutory preference for remedies that 
employ treatment that reduces toxicity, mobility, or volume as a principal element. 

15.5 Preference for Treatment as a Principal Element 

fur source areas DP44 and ST58, the selected remedy includes treatment to address the soil 
contamination which is the principal threat posed by conditions at the site. 
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For source areas WP45 'SS57. ST56. SS61. DP::!5. SS35. and LF03/FT09, the selected remedy 
does not include treatment hecause the comamination does not meet the definition of a principal threat. 
as defined in the preamble to the NCP and the contamination can be reliably controlled in place. 
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16.0 Explanation of Significant Differences 

CERCLA Section ll7(b) requires an explanation of any significant changes from the preferred 
alternatives originally presented in the proposed plan. Based on recent sampling results, the selected 
remedy for source areas WP45/SS57 is different than that presemed in the proposed plan. The new 
information indicates that another alternative from the proposed plan provides the best balance of 
tradeoffs among the alternatives with respect to the nine evaluation criteria. 

16. 1 Proposed Alternative 

The proposed alternative for WP45/SS57 presented in the Proposed Plan for Operable Units 3, 4, 
5, and Other Areas (May 1995) was Alternative #3: soil vapor extraction (SVE)/groundwater moni
toring and institutional controls for WP45. and bioventing/groundwater monitoring and institutional 
controls for SS57. SVE was chosen for WP45 because it is an effective method of remediation for 
solvents in unsaturated soils. It was believed that SVE would reduce the risk to human health and the 
environment sooner than with monitoring and institutional controls alone. Bioventing was the pre
ferred alternative for SS57. because it may be an effective method for treating the fuel-related 
contaminants in the smear zone, where most of the contamination had been found. These proposed 
alternatives were based primarily on information presented in the OU 3, 4, and S Remedial Investi
gation, the Baseline Risk Assessment, and the Feasibility Study (U.S. Air Force 1995a, 1995b, and 
1995c). 

16.2 Significant Changes 

The selected remedy for both sites WP45 and SS57 has been changed to Alternative #2: ground
water monitoring and institutional controls. 

16.3 Reason for Change 

An independem study of natural attenuation by Ulab \\liter Roseatth Laboratory (UWRL). Ulab 
Slate Univer.;ity. has been conducted concumntly with the remedial itrlostigation at WP45/SS57. A 
meeting was held 6 July 1995. during which UWRL presented their findings and modeling of site data 
collected at WP45/SS57. The soil and groundwater contamination exists at this site in the form of low
level sorbed species and dissolved contaminant mass. Currently, no evidence of residual dense non
aqueous phase liquid (DNAPL) is present within the sotm:e area at the sire; it also does not appear that 
any residual fuel material exists in the form of light nonaqueous phase liquid (LNAPL). The contlmi
nation is adsorbed and contained or in a dissolved phase and not accessible for soun;.e removal or 
treatment. UWRL focused its study on evaluating the cumnt exten1 of the dissolved TCE plume. 
investigating evidence of TCE degradation existing throughout the site in the form of anaerobic 
dechlorination intermediate products, and evaluating the likelihood of biological mediated reactions 
based on mass balance estimates and known stoichiometric relationships for these anaerobic trans
formation processes. 
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UWRL field data collection confirmed earlier findings reported by PNL. Low levels of soil con
tamination ( < l ppm TCE m all samples). an apparenrly comamed groundwater plume (panicularly 
benzene). no free product, and no vinyl chloride detected through DCE was found to be present. New 
findings include further evidence of TCE anaerobic dechlorination with ethylene and large distribution 
of DCE product. significantly lower BTEX than previously reponed, and rapid transportation of con
taminants in the immediate vicinity of moniwring well45MW08 (suspected source area). 

The relative rate and extent of contaminant migration was evaluated through the use of a conven
tional 3-dimensional advective/dispersive groundwater model that incorporates groundwater flow, 
contaminant sorption, and contaminant degradation to describe the downgradient movement within the 
shallow aquifer over time. Model parameters that were not available or measured at the site were 
estimated using representative literature values. 

The results of the UWRL study suggest that groundwater movement from this site is relatively slow 
(approximately 18 m/yr pore water velocity, with approximately 6 rnlyr retarded TCE groundwater 
velocity based on measured field data). Additionally, with approximately 9 kg of TCE mass apparently 
lost in the aquifer over a 2-year monitoring period, it appears that TCE degradation is occurring at a 
first order degradation rate of approximately 0.00027/d (0.027%/d), yielding a TCE half life of 
approximately 7 years. With these values of contaminant velocity, apparent degradation rate, and an 
espmated source configuration based on model calibration, the remaining source of TCE contamination 
is predicted to be exhausted in another 7 years, with the subsequent groundwater plume generated from 
this source being attenuated within the aquifer to below regulatory limits of 5 p.g/L within 70 years, 
and approximately 500 m of the source (Figures 16.1 and 16.2). Comparatively, it was estimated that 
by implementing SVE, coupled with bioveming, groundwater monitoring, and institutional controls, 
soils at WP45/SS57 would attain ARARs within 1 to 4 years, and groundwater would take more than 
100 years to attain MCLs (U.S. Air Force 1995c). The data presented by UWRL indicates that active 
remediation of source areas WP45/SS57 will not significantly increase the rate of contaminant 
degradation from that now occurring naturally. 

UWRL also evaluated a source removal scenario. Figures 16.3 and 16.4 graphically show the 
response of the dissolved TCE groundwater plume over time to complete source removal at source area 
WP45/SS57. At at- 60 years (that is, 60 years after source removal) the TCE plume centerline con
centration is still predicted to be above its current MCL S p.g/L. TCE centerline concentrations would 
drop below the MCL for at - 70 years. At .t..t - 70 years, the maximum centerline concentration was 
predicted to be 3 J,tg/L at a distance of 430 to 450 m downgradient from the source. These results. 
along with the estimate of remaining source lifetime, suggest that source removal alone would be 
expected to reduce the lifetime of the TCE plume by only approximately 7 years, or 10%, indicating 
that source removal would not be an effective approach for expediting remediation at source areas 
WP45/SS57. 

ln summary, the findings presented by UWRL suppon several conclusions at WP4S/SSS7. It is 
apparent the BTEX plume is contained (see Figures 16.5 and 16.6). The TCE groundwater plume has 
reached steady-state conditions, and plume containment and TCE degradation are observed (see Fig
ures 16.7 through 16.10). A limited extent of containment distribution was found near the source 
areas. SVE and bioventing would have limited effectiveness in comparison with the rate of degradation 
achieved by natural processes. 

September 1995 16.2 FINAL 



!! z 
)> 
~ 

I 

0> I 

"' 

I -"' "' m 

' 

9000 

8000 

7000 A 

6000 

1:!000 • 

~(000 
3000 

2000 

1000 

c 
0 

A Co • 5,000 ppl>, R • 3, 
Lambda • 0.00027/ d 

A 

• 

Ill 

oepll<pnl 

/ •epl It may 

'\"·~I! 
16 I -

1(10 200 300 400 500 6011 

Distant.-e {m iron\ eour~) 

Figure 16.1. Simulated TCE plume centerline concentrations using input parameter values 
minimizing the mean square error IMSEI. 

prediclcd 

pnl-obs 

may-oba 

sept·ol>s 

Source area Y dimension is 70 m and total simulation time is 40 years. Observed TCE centerline 
concentration data collecled from source areas WP45/SS57 by PNL in August to September 1992 and 
UWRL on May to September 1994 are also included for comparison purposes. 
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Figure 16.2. Simulated TCE plume centerline concentrations using input parameter values 
minimizing the mean square error IMSE), but with no degradation {A== 0/day). 

Source area Y dimension is 70 m and total simulation time is 40 years. Observed TCE centerline 
concentration data collected from source areas WP45/SS57 by PNL in August to September 1992 and 
UWRL on May to September 1994 are also included for comparison purposes. 
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years. 

Simulation times from T = I to 70 years. Source area Y dimension is 70 m by 40 m. 
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Figure 16.4. Simulated TCE plume centerline concentrati•ms using input parameter values utilizing 
the calibrated model for source areas WP45/SS57, with the source removal scenario at T "" o 
veers. 

Simulation times from T = 40 to 70 years. Source area Y dimension is 70 m by 40 m. 
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Figure 18.6. BTEX Contours, Eielson AFB Source Areas WP45/SS57, September 1994. 
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Eielson Air Force Base 
Operable Units 3, 4, 5, and other Areas 

Record of Decision 

Responsiveness Summary 

A. OVERVIEW 

Eielson .A.FB 

The proposed cleanup alternatives considered by the U.S. Air Force. Alaska Department of 
Environmental Conservation (ADEC). and U.S. Environmental Protection Agency (EPA) were 
presented to the public m a proposed. plan <U.S. Air Force 1995d) and discussed in a public meeting on 
31 May 1995. This plan proposed the preferred alternative to address contamination in the soil and 
groundwater at Operable Units 3. 4. 5. and other areas. The preferred alternative restricts ground
water use in the contaminated areas through instirutional controls. The controls will remain in effect as 
long as the contamination persists. 

Generally, public comments supported the plan as the best compromise among the clean up 
options. 

These sections follow: 

• Background on Community Development 
• Summary of the Comments Received During tl:le Public Comment Period and USAF Responses 

- Pan I: Summary and Response to Local Community Concerns 
- Pan II: Response to Specific Technical and Legal Questions 

• Remaining Concerns 

B. BACKGROUND ON COMMUNITY INVOLVEMENT 

Prior to the addition of Eielson AFB to the EPA National Priority List in 1989. the community was 
offered little opponunity for involvement in environmental activity. From 1982 until 1989, the USAF 
used the Installation Restoration Program (IRP) to identify potential contaminated areas and investigate 
what remedial actions might be required. This process was purely technical and did ·not evaluate 
community concerns in the decision-making process. However. after signing a Federal Facility Agree
mem with the State of Alaska and the EPA in 1991. the Air Force began its Superfund clean up 
program. which does include extensive community involvement. 

A technical Review Committee (TRC), established in 1992, included three representatives from the 
community (selected by local officials and the University of Alaska Chancellor). industry representa
tives, and environmental representatives. Many of the TRC panicipants are members of the profes
sional public. The TRC was convened to a Restoration Advisory Board (RAB) in the Spring of 1995. 
Three community representatives were selected as RAB co-chairpersons, one each from the communi
ties of Salcha, Moose Creek. and Nonh Pole. Alaska. The RAB met on April27, 1995 to review 
OU 3, 4, and 5 infonnation and again on 8 June 1995 during the comment period. 
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The proposed plan and the public meeung for OU 3. 4. and 5 were advenised twice in each of two 
local newspapers_ In addll!Qll. more than 3500 copies of this notice were added as an insert in the base 
newspaper and delivered w every home in the Eielson AFB housing area on May 19. 1995. Proposed 
plans were mailed to more than 150 people on the clean up mailing list on May 16. 1995. In addition. 
copies of the plan were delivered t0 various infom1ation repositories. the Alaska Department of Fish 
and Game, Nonh Pole City Hal!. Moose Creek Fire Departmem. and several local stores and busi
nesses. Flyers were placed on store bulletin boards in the Moose Creek and North Pole conununities. 

The Administrative Record is available for public review at: 

• Elmer E. Rasmuson Library !Archives Section! 
Alaska and Polar Regwns Departmem 
University of Alaska Fairbanks 
Fairbanks, Alaska 99775 
(907)-474-6594 

The Index of Administrative Record Documents only. is available at: 

• Eielson Air Force Base Library 
- 3340 Central Ave .. Suite I 

Eielson Air Force Base. Alaska 99720-2150 
(907)-377-3174 

• North Pole Library 
60 I Snowman Lane 
North Pole, Alaska 99705 
(907)-488-61 0 I 

Information is also available a1 the Information Repositories at: 

• Environmental Managemem Office 
354 CES/CEVR 
2258 Central Ave., Suite I 
Eielson Air Force Base. Alaska 99702-2225 .. 
(907Jr377-1164. Mike Raabe 

= • Noel Wien Library 
1215 Cowles Street 
Fairbanks, Alaska 99701 
(907)-459-1020 

C. SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC 
COMMENT PERIOD AND USAF RESPONSES 

The public comment period on the Operable Unit 3. 4. and 5 Proposed Plan extended from May 18 
through June 17. 1995. Comments received during that period are summarized in Parts I and II. 
Part I addresses nontechnical concerns; Parr II responds 10 technical and legal questions. Each pan is 
grouped by similar topics. 
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PART I - Snmmary and Response to Local Community Concerns 

- Topic: Environmental Questions 
- Public Comment: One person wanted to know how to get information on clean up work at Eielson, 
and another asked to be added to the mailing list. A third caller asked for information about source 
area LF04. 
-USAF Response: The Air Force provided fact sheets on work opportunities and how to be 
considered for this clean up work at Eielson. The mailing list was updated to include the names of 
those people interested in the environmental clean up work at Eielson Air Force Base. A package of 
information from the Administrative Record on LF04 was mailed to the interested person. 

PART U- Response to Specific Technical and Legal Questions 

-Topic: Alternatives Selection 
- Public Comment: One person supported the cold mix asphalt process that was used to resurface 
roads on base with materials recovered from sowce area SS39 in OU 4. The person commented this 
procedwe should be considered for any diesel-contaminated soil, or any other application where a waste 
material can be treated and recycled into a useful product, instead of being thrown away. 
- USAF Response: The Eielson clean up team appreciates this technology, as demonstrated by having 

-already used cold mix asphalt paving in local projects. The team will continue to consider this method 
for future situations where this technology could feasibly be applied. The selected remedies for source 
areas in OUs 3, 4, and S do not include excavation and disposal for any petrolewn contaminated soil; 
therefore, this technology to recycle coruaminated soil is not applicable for these areas. 

D. REMAINING CONCERNS 

-Topic: It3osponin8 Contaminated Soils Throuah Moose Creek 
- Public Comment: One person was concerned that dust from contaminated soil and heavy traffic to 
transport the soil could create a risk for residents in Moose Creek. The soil is being transported to an 
incinerator in Moose Creek. The caller said residents are worried about the potential for an accident 
due to the poor condition of the narrow roadway between the base and the treatment facility. The caller 
requested the trucks be diverted to a back road that leads directly from the base to the incinerator and 
that avoids populated areas. 
- USAF Response: The comment was routed through the RAB military C<H:bairman to the Support 
Group corrunander. The contractor was advised of the safety concerns expressed by the area residents. 
The trucks were directed to drive on the new Richardson Highway. this eliminating excessive traffic in 
the Moose Creek community. The issue was also addressed at the RAB meeting in North Pole on 8 
Juue 1995. 

Attachment A: Community Relations Activities at Eielson Air Force Base, Alaska 
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COMMUNITY RELATIONS ACTIVITIES 
at Eie!son Air Force Base. Alaska 

1982 Eie!son conduces records search and interviews to identify environmental problem areas 
under the Air Force Installation Restoration Program. 

1983-1989 Eielson AFB investigations identify contamination. 
Nov. 1989 Eielson AFB listed on EPA National Priority List for priority cleanup. 
May 1991 Eielson AFB signs Federal Facility Agreement with EPA and ADEC. 
Oct. 1991 Eielson AFB holds first public meeting to announce Superfund cleanup. 
Oct. 1991 Public Relations Plan released. 
Jan. 1992 Administrative Record established at University of Alaska Fairbanks library. 
May 1992 Technical Review Committee esrablished. including three community representatives from 

North Pole. Fairbanks. and University of Alaska Fairbanks. 
Jun. 1992 Public meeting on Operable Unit lB proposed plan. 
Dec. 1992 Public meeting on Record of Decision for OU-lB (signed in Sep. 1992). 
1992-1993 Interviews with 40 community members to update Community Relations Plan. 
Jan. 1993 International Bioventing Symposium held at Eielson AFB to assess innovative technology. 
Sep. 1993 Video documentary on base environmemal program released; aired on base TV. 
Nov. 1993 Public meeting on OU-2 Proposed Plan and SER Phase I recommendations. 
Apr. 1994 Public meeting on OU-6 Proposed Plan and Removal Actions for three sources. 
Jun. 1994 Public meeting on OU-1 Proposed Plan and Removal Actions for three sources. 
Apr. 1995 Restoration Advisory Board established to include community co-chairs. 
May 1995 Public meeting on OU-3.4.5 Proposed Plan and other areas. 

In October 1991 at the first environmental clean up public meeting, Eielson AFB released its 
Community Relations Plan. In subsequent public meetings from 1992 to 1995, Eielson AFB presented 
the Proposed Plans for Operable Unit 1 and lB; Operable Unit 2~ Operable Units 3, 4, and 5; and 
Operable Unit 6, and discussed the Source Evaluation Report areas. 

From 1992 through 1993, surveys and interviews of more than 100 community residents were used 
to update the Community Relations Plan. Eielson AFB prepared fact sheets on such topics as water 
quality, Technical Assistance Grants, Infonnation Repositories, clean up technologies, and lWrk 
opportunities to keep the public advised on clean up activity. These publications are available at the 
information repositories. or from the Eielson AFB conununity relations point of contact. 
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