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Declaration of the Record of Decision 

Site Name and Location 

Operable Unit 1 
Eielson Air Force Base, Alaska 

Statement of Basis and Purpose 

This decision document presents the selected remedial actions and no action decisions for Operable 
Unit 1 (QUI) at Eielson Air Force Base, Alaska, chosen in accordance with the Comprehensive 
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 decision is 
based on the administrative record file for this operable unit. 

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

Assessment of the Sites in Operable Unit 1 

OU I consists of eight source areas that have been combined because of commonalty in contamin· 
arion that is mainly caused by leaks and spills of fuels. 

The OU I source areas are 

• ST20 E-7, E·8, and E-9 Complexes (Refueling Loop) 
• ST48 Power Plant Area 
• ST49 Alert Hanger 
• ssso Blair Lakes Vehicle Maintenance 
• SSSI Blair Lakes Ditch 
• SS52 Blair Lakes Diesel Spill 
• SS53 Blair Lakes Fuel Spill 
• DP54 Blair Lakes Drum Disposal Site. 

Three of the source areas (ST49. SS53, and DP54) will receive no further remedial action because 
they present little risk to human health and the environment. The no further action determination was 
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made based on a remedial investigation/feasibility study and a basewide draft ecological assessment. 
Although·no further action is required, the groundwater at ST49 will continue to be monitored as part 
of the Sitewide Program to confirm the results of the remedial investigation. ST20 (E-7, E-8, and E-
9), ST48, SS50, SS51, and SS52 will be remediated. 

Actual or threatened releases and exposure of people to hazardous substances from ST20 (E-7, E-8, 
and E-9), ST48, SS50, SS51, and SS52 within OUt, if not addressed by implementing the response 
action selected in this record of decision, may present an imminent and substantial endangennent to 
public health, welfare, or the environment. 

Description of the Selected Remedy 

A feasibility study was conducted for ST20 (E-7, E-8, and E-9), ST48, ST49, SS50, SS51, and 
SS52. Sites within ST20 were separated into E-7, E-8, and E-9 based on their distance and source 
areas SS50, SSSI, and SS53 were combined into one site (Blair. Lakes) because of their proximity. 
Three remedial alternatives were considered in detail for each site. They are 

Alternative I No action 
Alternative 2 In Situ Alternative 
Alternative 3 Removal Alternative. 

Alternative 2 is the selected remedy for all of the source areas for which treatment is recommended 
(E-7, E-8, E-9, ST48, SS50, SS5l and SS52). It addresses the threats posed to human health and the 
environment by reducing the source of groundwater contamination at each source area. This remedy is 
intended to achieve groundwater cleanup through source removal. 

The major components of the selected remedy include the following. 

• Continue to operate the passive skimming system at SSSL 

• Install passive skimming systems to remove fuel floating atop the groundwater at ST20, E-7 and 
E-9 Complexes, if the product is sufficiently mobile to be recoverable. 

• Install a bioventing/soil vapor extraction (SVE) system to remediate soil contamination that poses a 
threat to groundwater through leaching at ST20 (E-8 Complex), SS50, SS51, and SS52. This 
system may include air injection within the upper part of the groundwater table and the smear zone 
to volatilize and promote bioremediation of the contaminants. This entire system is also anticipated 
to reduce fuel floating atop the groundwater. he contaminants. The effect of a bioventing system on 
the permafrost at Blair Lakes will be evaluated prior to implementation. 

• Expand the bioventing/SVE systems currently operating under the interim remedial action (OU I B) 
at ST20 (E-7 and E-9 Complexes) and ST48 to remediate soil contamination that pose.<; a threat to 
groundwater through leaching. This system expansion may include air injection within the upper 

" 
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part of the groundwater table and the smear zone to volatilize and promote bioremediation of the 
contaminants. This entire system is also anticipated to reduce fuel floating atop the groundwater. 

• Monitor groundwater at ST20 (E-7, E-8, and E-9 Complexes), ST48, SSSO, SSS!, and SS52, 
including increased monitoring (e.g., increased frequency, additional monitoring wells) near base 
water supply wells. to evaluate contaminant fate and transport until remediation levels are 
achieved. 

• Notify the regulatory agencie..'l of proposed dewatering activities, and evaluate their potential for 
impacting areas of groundwater contamination. 

• Implement institutional controls to prevent exposure to contaminated groundwater. In the event of 
base closure, any remaining contaminated source areas will be addressed in accordance with 
CERCLA Section 120. 

• Perform supplemental soil and groundwater sampling in the vicinity of well 50M05 (Blair Lakes) to 
confirm that no significant contamination remains. 

Alternative 2 reduces risk substantially through treatment of the principal sources of groundwater 
contamination-fuels on top of the groundwater and soil contamination. Groundwater monitoring and 
institutional controls to restrict the use of groundwater will continue in the source areas. Institutional 

,...- land use controls will be designed to prevent exposure to contaminated groundwater and will involve 
prohibiting the installation and use of any well for drinking water that could extract contaminated 
groundwater or affect the movement of contaminated groundwater. Site maps will be developed 
showing areas currently and potentially impacted by groundwater comaminants. This information can 
be referenced during base permitting procedures. To ensure long-term integrity of the above land use 
controls, the Air Force will ensure that, to the extent that groundwater contamination remains above 
unacceptable levels, deed restrictions or equivalent safeguards will be implem~nted in the event that 
property containing such contamination is transferred by the Air Force. 

Statutory Determination 

The selected remedies protect human health and the environment, comply with federal and state 
requirements that are legally applicable or relevant and appropriate to the remedial actions, and are cost 
effective. The remedies use permanent solutions and alternative treatment (or resource recovery) 
technologies 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 this remedy will result in hazardous substance..~ remaining onsite above health-based levels, 
reviews will be conducted at ST20 (E-7, E-8, and E-9 Complexes), ST48, SS50, SSSl, and SS52 
within 5 years after commencement of remedial action to ensure that the remedy continues to provide 
adequate protection of human health and the environment. 

Ill 
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Eielson Air Force Base 
Operable Unit 1 

Record of Decision 

Decision Summary 

1.0 Site Name, Location, and Description 

Eielson Air Force Base (AFB) covers approximately 19,700 acres, and it is located along the 
Richardson Highway within the Fairbanks North Star Borough (FNSB) approximately 24 mi southeast of 
Fairbanks and 10 mi southeast of the city of North Pole, Alaska (Figure I.I). Approximately 3,650 acres 
are improved or partially improved with the remaining land encompassing forest, wetlands, lakes, and 
ponds. The base is bounded on the east and south by Fort Wainwright, a U.S. Army installation, and on 
the west and north by private and public land. The base is adjacent to public and private land zoned for 
general use. The approximate population of the FNSB, Fairbanks, and North Pole is 82,000, 32,000, and 
I ,600, 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 3,400 mili­
tary personnel and 500 civilians. The total residential population of Eielson AFB is 5,132. Residential 
and occupational populations are primarily concentrated in the developed portion of the base. 

The area is active with ongoing base functions, including work, school, and recreational activities. 
The base contains three elementary schools and one junior-senior high school. There is one child care 
center and one medical and 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 550ft above mean sea level The undeveloped east and northeast sides of the 
base are as high as 1,125 ft above mean sea level. Two-thirds of the base is covered with soils containing 
discontinuous permafrost. Half of the potential agricultural soils are currently being used for recreational 
facilities, ammunition storage areas, Arctic Survival Training School, and other U.S. Air Force 
developments. 

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

The developed portion of the base is underlain by a shaJiow, unconfined aquifer comprised of 200 to 
300ft of loose alluvial sands and gravel overlying relatively low-penneability bedrock. The aquifer is 
characterized by high transmissivities and relatively flat groundwater gradients. Groundwater is 

1.1 
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generally encountered at approximately 8ft below grade with seasonal fluctuations up to 1.5 ft. The 
groundwater generally flows to the north-northwest with the direction of the flow locally influenced by 
sutface water bodies (e.g., Garrison Slough and Hacdfill Lake) and groundwater extraction from the base 
supply wells. Groundwater is the only source of potable water at 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 various industrial, domestic, agricultural, and fire-fighting purposes. 

1.3 
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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_ The 
mission of Eiclson AFB 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 out its defense mission, the soils and groundwater at the base have been contaminated 
from the storage and handling of fuels and solvents plus the operation of landfills. Initially, this contami­
nation was evaluated under the U.S. Air Force Installation Restoration Program (IRP). The four-phase 
IRP was initiated in 1982 with a Phase I records search to identify past disposal sites containing 
contaminants that may pose a hazard to human health or the environment. Under the IRP, the U.S. Air 
Force identified potential areas of contamination at Eielson AFB. Potential source areas mcluded 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 Environmental 
Response, Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act (SARA). 

In May 1991, the U.S. Air Force, the State of Alaska, and EPA entered into the Federal Facility 
Agreement Under CERCLA Section 120 (FFA) (EPA eta!. 1991), 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, potent­
ial 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). 

2.1 
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3.0 Highlights of Community Participation 

After the signing of the FFA (EPA et aL 1991) with the State of Alaska and the EPA, and the listing 
ofEielson 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 113(k)(2)(B)(i-v) and 117, an extensive community 
relations program was initiated to involve the community in the decision-making process. 

The community relations staff interviewed 40 local residents and community leaders to develop plans 
to keep residents infonned about the clean-up activity at Eielson AFB. Follow-up interviews and 
questionnaires of more than 100 residents helped revise the community relations plan. An environmental 
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 Go/dpanner and the 
Farrbanks Daily News Miner. All of these efforts are designed to involve the community in the cleanup 
process. 

The remedial investigation/feasibility study (RifFS) (U.S. Air Force 1993e, 1994b, 1994c) and 
Proposed Plan (U.S_ Air Force 1994d) for Operable Unit 1 (OUI) ofEielson AFB were released to the 
public in May 1994. These documents were made available to the public in both the administrative 
record and an infonnation repository maintained at the Elmer E_ Rasmusen Library at the University of 
Alaska, Fairbanks. 

The public comment period for the Proposed Plan was held from May 30 to June 30, 1994. 
Comments received during this period are summarized in the Responsiveness Summary of this record of 
decision. The Proposed Plan for OUI was advertised in the Fairbanks Daily News Miner, June 4, 1994. 
A story on the same plan appeared in the North Pole Independent, June 3, 1994. The public meeting for 
OUl was advertised in the Fairbanks Daily News Miner, June 21, 1994. A news release was sent to all 
local news media announcing the Proposed Plan and public meeting. 

A Technical Review Committee (TRC) was established in 1992 including three representatives for 
the community (selected by local officials and the University of Alaska Fairbanks Chancellor), industry 
representatives and environmental agency representatives. In November 1993, a local environmental 
interest group was invited to participate. 

The Air Force's preferred cleanup alternatives were presented to a TRC on January 27, 1994. At this 
meeting, representatives from the U.S. Air Force, Alaska Department of Environmental Conservation 
(ADEC), and EPA responded to questions from the committee representing the University of Alaska, the 
city of North Pole, and various state and federal agencies. 

A public meeting was held on June 22, 1994. At this meeting, representatives from the U.S. Air 
Force, ADEC, and EPA answered questions about problems at the sites and the remedial alternatives 
under consideration. Twenty five people attended. The majority of those attending were civilian or 
military employees ofEielson AFB. 
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One formal comment was received in response to the Proposed Plan and public meeting. A written 
comment expressed support for the selected remedial action for OUl and the U.S. Air Force efforts to 
"insure the future well bemg of the state and health of its residents." No formal comments were received 
dunng the public meeting, however, an individual asked how the selected alternative would be applied 
under the existing tmaway. The questioner agreed with the response that horizontal drilling could be 
employed. 
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4.0 Scope and Role of Operable Unit 

As with many Superfund sites, the problems at Eielson AFB are complex. Thus, the FFA (EPA et al. 
1991) divided the potential source areas at Eielson AFB into six OUs and three SER groups based on 
common characteristics and contaminants. A final sitewide study is also being conducted-6ft to evaluate 
cumulative human health and ecological risks. 

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

• au 1 
• au 2 
• au 3 
• ou 4 
• ou 5 
• ou 6 

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

An RI/FS was completed in May 1994 for QUI. At OUIB, a 1992 ROD selected interim actions to 
be taken at source areas ST20 (E-7 and E-9 Complexes), Blair Lakes, ST48, and ST49 in June 1992 to 
remove petroleum contamination in the subsurface (the interim actions arc described in Section 5.0). 
OUs 2 and 6 are in the remedy selection process. OUs 3, 4, and 5 are in the RifFS stage. The interim 
actions are described in Section 5.0 

Eight source areas (see Figures 4.1 and 4.2) with petroleum contamination were designated under 
OUI: 

• ST20 E-7, E-8, and E-9 Complexes (Refueling Loop) 
• ST48 Power Plant Area 
• ST49 Alert Hanger 
• SS50 Blair Lakes Vehicle Maintenance 
• SS5l Blair Lakes Ditch 
• SS52 Blair Lakes Diesel Spi11 
• SS53 Blair Lakes Fuel Spill 
• DP54 Blair Lakes Drum Disposal Site. 

QUI addresses sites contaminated by leaks and spills of fuels. Soils contaminated with petroleum 
products occur at or near the source of contamination. Contaminated subsurface soil and groundwater 
occurs in plumes on the top of a shallow groundwater table that fluctuates seasonally (see Section 1.0 for 
discussion of groundwater). Most of the contamination is in subsurface soils and the shallow ground­
water. Much of the groundwater contamination is believed to migrate from the smear zone because of 
fluctuations in the groundwater table, rather than infiltration from precipitation. These eight source areas 
pose varying risks to human health and the environment because of the possibility for ingestion, 
inhalation, and dermal contact with contaminated groundwater. Also, the threat exists for further 
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migration of contaminants into the groundwater from contaminated soils and petroleum products floating 
on top of the water table. 

The purpose of this action IS to prevent current or future exposure to the contaminated groundwater, 
to reduce further contaminant migration into the groundwater, and to return groundwater to it's beneficial 
uses. The remedy is intended to address the principal threats posed by conditions at the areas by 
addressing subsurface soil contamination that is acting as a source of groundwater contamination. 

4.4 
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5.0 Summary of Site Characteristics 

Contamination at the OUl source areas has been investigated in detail since 1982. CH2M Hill 
conducted a records search on some of the OUI source areas. Dames & Moore continued the 
investigations in 1985 (Dames & Moore 1985). Harding Lawson Associates collected and analyzed soil 
gas, soil, and groundwater samples in 1988 and 1989 (HLA 1989, 1990,1991). Pacific Northwest 
Laboratory(•) collected and analyzed soil, sediment, surface water, and groundwater samples in 1993. 
The analytes of interest list was very comprehensive and included volatile organic compounds (VOCs), 
semivolatile organic compounds, 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 5.6. 

The analytical data collected for each source area is represented in Appendix A which is reproduced 
in total from Appendix viii of the OUI Remedial Investigation Report (U.S. Air Force 1994a). Each 
analyte sampled for is presented by source area and media (soil and water). Shown for each analyte are: 
detection limit, number of samples, number of detects, minimum and maximum detects, and the location 
of the maximum detect 

There is only one aquifer for the QUI source areas within the main base. Site characteristics for Blair 
Lakes are described in Section 5.4. The unconfined aquifer consists of alluvial sands and gravels. It is 
200 to 300 ft thick and overlies crystalline bedrock (Birch Creek Schist). Within this unit only the upper 
60 to 90ft 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. 

Groundwater is the only source of potable water used at Eielson AFB. This water is supplied by 
three large-capacity wells of 1,000 to 2,000 gal/min capacity. The base water supply wells are completed 
at depths averaging approximately I 00 ft. 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 to the base water supply wells, 41 private wells are within a 3-mi radius of the base, most of 
which are located downgradient of the base (north-northwest of the base) in or near the community of 
Moose Creek (Figure I. I) and in agricultural areas west of the base (HLA 1991). The city of North Pole 
is senred by a small public water supply system plus private wells. 

The magnitude of the horizontal gradient was calculated for the OU 1 source areas. The average 
horizontal gradient is approximately 0.001 ftlft. Data from a pumping test, slug tests, and grain size 
analyses were used to estimate a hydraulic conductivity of approximately 200ft/day. 

(a) Pacific Northwest Laboratory is operated by Battelle Memorial Institute for the U.S. Department 
of Energy under Contract DE-AC06-76RLO 1830. 
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Table 5.1. Laboratory Analyses Perfonned, ST20 E-7 Complex 
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Table 5.2. Laboratory Analyses Performed, ST20 E-8 Complex 

S"rtaoe Subsurface 

Anol-
GroundNater Sell Sell Soil 

Parameter Method 1986"' 1988~"1 1989"" 19931"1 1986~· 1988~1 1989'"' 19931"~ 19931"1 

Halogenated volatile organics SW-846, 8010 . . . X . . . . . 

Aromatics volatile organics SW-846, 8020 . X X X . . . . . 

Volatile organic compounds SW-846, 8240 X . . . "'' X X" . . 
Semlvolatlle organic compounds SW-846, 8270 . X X X . . X . X • i 
Organodllorlne pesticides and PCBs SW-846, 8080 . . . . . . . X . 

I Hydrocarbon fingerprint SW-846, 8015 . X . . . . . . . 
Petroleum hydrocarbons E418.1 X X X . . X X . . 

TPH • gas range AK101 . . . . . . . . . 
TPH - diesel range AK102 . . . . . . . . . 

·.;.··- Arsenio SW-846, 7060 . . . X . . . . . 
I.Bad SW-846, 7421 . . . X . . . . . 

"""""' SW-846, 7470 . . . X . . . . . 

ICP metals scan SW-848, 6010 . . . X . . . . . 
Total dssolved solids E160.1 . X . . . . . . . 

i 
Common anions E300 . . . . . . . . . 

Nltrogon E353.2 . X . . . . . . . 

"''"" ...... E413.2 X . . . . . . . . 

Total organic compounds E415.1 X . . . . . . . . 
I Total organic halogens SW-848, 9020 . . . . . . . . . 

Moisb.Jre 02216 . . . . . . X . . 
X • Analyzed. . • Not analyzed . 
(a) SAiC 1989b. i (b) HLA 1989. 
(c) HLA 1990. 
(d) U.S. Nr Foree 1994a. 

1•1 Melhod E824. 

1n Analytical method not verilled. II 



Table 5.3. Laboratory Analyses Performed, ST20 E-9 Complex 

s,nao. Subsurface II 
Analytical Groundwater Soil Soil Soil 

Parameter Method 19861' 1 1988'"1 1989"' 1993'"' 19861~ 1988(b' 1989'~ 1993'"' 1993'"' ·1 
Halogenated volatile organics SW-846, 8010 - - - X - - - - X I 
Aromatic volatile organics SW-846, 8020 - X X X I - - - X ' - ' ! 
Volatile organic compounds SW-846, 8240 X - - - I X'' X X - -
Semivolalile organic compounds SW-846, 8270 - X X X - - X X X 
Organochlorine pesticides and PCBs SW-846, 8080 - - - - - - - X X 

Hyc:kocarbon fingerprint SW-846, 8015 - - - - - - - - -
Petroleum hydrocarbons E418.1 X X X - - X X - -
TPH -gas range AK101 - - - - - - - - X 
TPH -diesel range AK102 - - - - - - - - X i 
Arsenic SW-846, 7060 - - - X - - - - X ! 

Load SW-846, 7421 - - - X ' - - - - X I Merrury SW-846, 7470 - - - X - - - - X 
ICP metals scaii SW-846, 6010 - - X - - - - X li 
Total dissolved solids E160.1 - X - - - - - - -
Common anions E300 - - - - - - - - -
Nitrogen E353.2 - X - - - - - -
Oil and grease E413.2 X - - - - - - - -
Total organic compounds E415.1 X - - - - - - -
Total organic halogens SW-846, 9020 - - - - - - - - -
Moisture 02216 - - - - - X - 8 

X • Analyzed. 
- • Not analyzed. 

(a) SAIC 1989b. 
(b) HLA 1989. 
(o) HLA 1990. 
(d) U.S. Air Force 1994a. 

1•1 Method E624. 
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Table 5.4. Laboratory Analyses Perfonned, ST48 

Surface Subsurfae& 

-ytioa/ GrouOONater Soil Soil Soil 
p.......,, Malhod 19881 .. 198~1 19931~ 1988"' ,,.,. 19931<\ 19931<1 

Haloganat&d volatile organics SW-846, 8010 X . X . . . . 
Aromatic, volatile organics SW-846, 8020 X X X . . . . I 
Volatile organic compounds SW-846, 8240 . . . X . . . 
Semlvolatlla organic compounds SW.a46, 8270 X X X X . X X 

Organochlorine pestlcldas and 
PCS. SW-846, 8080 . . . "" . X X 

Hyd"ocarbon fingerprint SW-846, 8015 " . . . . . . 

Petroleum hyO'Ocarbons E418.1 X X . X X . . 
I TPH • gas range AK101 . . . . . X X ' 

TPH - diesel range AK102 . . . . . X X I 

An~lc SW-846, 7060 ~" 
I . X . . . X 

!.sad SW-846, 7421 ~- . X ~ . . X 
~ 
0 M""'HY SW-846, 7470 ~·· . X . . . X 

ICP mata11 IC8l'l SW-846, 6010 "'' . X . . . X 
Total duolved solids E160.1 X . . . . . . 

Common anions E300 "' . . . . . . 
NIU'ogan E353.2 X . . . . . . 

0!1 and grease E413.2 . . I . . ! . . . 
Total organic oompounds E415.1 . . . . I . . . I 
Total organic halogens SW-846, 9020 . . . . . . . 

Moisture 02216 . . . X X . X 

X • Analyzed. 
• • Not analyzed. 
® • Data not In OU 1 database. 

(a) HLA 1989. I 
(b) HLA 1990. ' 
(c) U.S. Air Fon:e 1994a. 
(d) Analysis only performed on 1 soli sample from well 53M03 boring. 

1•1 Total and cksoNecl analyses performed. 
I~ Analysis only pGI'fonned on sample from weD 53M03. 
(g) Lead analysis performed on all wall boring soil samples except wall 53M03. ' 
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Table 5.5. Laboratory Analyses Pertormed, ST49 

Surface 

Analytical Groundwater Water 

Parameter Me~od 19881&1 1989~' 1993'~ 19931~ 1988'~ 

Halogenal9d volatile OI'{Janlcs SW-846, 8010 X X X X -
Aromatic volatile organics SW-846, 8020 X X X X 

Nonhalogenated volatile organics SW-846, 8015 X - - - -
Volatile organic compounds SW-846, 8240 - - - - ® 
Semivolatile organic compounds SW-846, 8270 X X X - X 

Polycyclic aromatic hydrocarbons SW-846, 8310 - X - - -
Organochlorine pesticides and PCBs SW-846, 8080 - - - - x• 
Hydrocarbon fingerprint SW-846, 8015 ®• - - - I -
Petroleum hydrocarbons E418.1 X X - - ! X 

TPH • gas range AK101 - - - - -
TPH - diesel range AK102 - - - - -
Arsenic SW-846, 7060 X'' - X X I -
Leod SW-846, 7421 X" - X X X 

Mercury SW-846, 7470 - - X X -
ICP metals scan SW-846, 6010 X" - X X X 

T otaJ dissolved solids E160.1 X - - - -
Common anions E300 ~· - - - -
Nitrogen E353.2 - - - - -
Oil and grease E413.2 - - - - -
Total organic compounds E415.1 - - - - ! -
Total organic halogens SW-846, 9020 - - - - I 
Moisture 02216 - - - - I -

X • Analyzed. 
- • Not analyzed. 

® • Data not in OU1 database. 
(a) HlA 1989. 
(b) HLA 1990. 
(o) U.S. Air Force 1994a. 
(d) AnaJysis only perfonned on two soli samples from well 53M05 boring. 
(a) Modified SWS015. 
1n Total and dissolved analyses porfonned. 
(g) Analysis only perfonned on sample from well 53M05. 

Surfac& Subsurface I 
Soil Soil Soil Sediment 

1989r>i 19931~ 1993'~ 19931~ 

- X X X 
- I X X X 

- - - -
- - -
- X X X 

- - - -
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- X X 
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- - - X 
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Table 5.6. Laboratory Analyses Perfonned, Blair Lakes Target Facility 

Analytical Groundwater Soil ·~:"' Soli 

~ 
_,...._ 1989"' 1993" '1...., 1989"' 1993" 1993" , .... ,,. X X X . . . . 

I X X X . . . . 
V~atiloe<gon~ . . . ' "" . . 

~ _x X X x_ X . . 

'ond pee. . . . . X . 

" . . . . . 
E418.' ' ' . ' X . . 

_!PH . gao '"""' AK101 . .:. _: . . . X 

TPH - ""'' ""O" AK102 . . . . . X 

""""~ X . X X . . X 
Lead X . X ' . . X 

"""""' . . X . . . X 

ICPmolalo"'"" X . X X . . X 
Total, ''"''"' E1SO: X . X . . . . 

'onlooo E300 X . ' . . . . 

E353.2 X . . . . . . 
C>londg ..... E41_32 _:_ . _._ 

~ 
. . . 

T otaJ ""'"'" ' E41Sc1 . . _,.,__ . . . . 

T olal ""'"'~ . . . . . . . 

02216 . . X X . . 

E310.2 . . X . . . . 

X• . 
- • Not analyzed. 
0 • Data not In OU1 dataOOse. 

~) HLA 1989. HLA 1990. 

i<Ji ~~~;Fomo1904a from lhe borings ollhe lour new wells. 
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Water levels from nested wells at source areas ST48 and OU2 source areas STlO, STI8, and DP26 
were compared to provide mformation about vertical hydraulic gradients. The shallow wells generally 
haYe a 20-ft screen, begmnmg near the top of the aquifer, which is approximately I 0 ft below ground 
surface. The intermediate wells generally have a 1O-ft screen, beginning at approximately 30ft below 
ground surface. Pressure head differences between the shallow and intermediate wells were smaller than 
the potential error of the mstruments. Therefore, the vertical gradient is negligible. 

The direction of groundwater flow within the main base is north-northwest. Locally, groundwater 
flow is influenced by Garrison Slough, Hardfill Lake, and pumpage of base water supply wells. The 
direction of groundwater flow appears to be fairly constant year-round. 

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 uniformly 
across the site, indicating that similar hydrogeological conditions exist in the upper 100ft of the aquifer 
at all source areas. Typtcally, the water table 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 water table typically rises about I to 2ft and a maximum is observed in the last week of May. This 
major recharge event comcides with the spring thaw, when runoff from the snowmelt is at a maximum 
The water table drops relatively rapidly after the end of May. 

Two OU l source areas are adjacent to surface water bodies. ST49 is adjacent to Garrison Slough, 
and ST20 is adjacent to a lake m the center of the refueling loop. The interrelationship between 
groundwater and surface waters at these source areas is discussed in the following descriptions. 

Interim actions were taken at some of the source areas in OUl under the interim record of decision for 
OUIB (U.S. Air Force 1992). Actions were taken at ST20 E-7 and E-9 Complexes, ST48, and Blair 
Lakes. These interim actions are discussed in the following descriptions. 

5.1 Source Area ST20 Refueling Loop (E-7, E-8, and E-9 Complexes) 

Source area ST20 contains three refueling complexes (E-7, E-8, and E-9). Each complex consists of 
an asphalt pad centered along the taxiway with adjacent unpaved areas of gravel and grass. The 
complexes are served by a fuel pump house with three associated 190,000-L JP-4 underground storage 
tanks (UST) and one 95,000-L defuel UST along with fueling and defueling transfer pipes. The large 
area enclosed by the taxiway loop, north of the complex, contains surface water ponds. Garrison Slough 
is approximately 300m southwest of the complex. 

The majority of aircraft refueling operations are conducted at the refueling loop, and numerous fuel 
spills have occurred there in the past. The source of contamination at the E-7 Complex is believed to be 
leaks in the subsurface JP-4 fueling and defueling transfer pipes. 

The source of contamination at the E-8 Complex is believed to be surface spills of JP-4 jet fuel 
resulting from overfilling of storage tanks. 

5.8 
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Eiclson AFB Liquid Fuels Department records indicate three spills at the E-9 Refueling Loop. Leak 
I was detected August 1988 and repaired June 1989. The leak was extensive; the amount of fuel lost is 
unknown. After the leak was repaired, a leak test was conducted on the piping. During this test, 
contractors noticed fuel farther out on the tarmac seeping up through cracks (Leak 2). The age of this 
leak is unknown. This leak was repaired in June 1989. The third leak was discovered near the refueling 
building in June 1992 and repaired in July 1992. It occurred in the line to the defueling tank. The 
amount leaked is unknown. 

Contaminants typically associated with JP-4 fuel include TPHs, VOCs (BTEX), and semivolatile 
organic compounds (naphthalenes). Soil and groundwater analytical data ForST 20 is presented in the 
Appendix. 

Interim Actions at the E-7 Complex 

Floating petroleum products were encountered in 1982 in a 6-m test hole at the E-7 pump house 
(CH2M Hill 1982). In July 1987, a 30-cm-thick layer of floating product was observed in a ditch 
excavated during maintenance work on an underground defueling line Immediately north of the 
E-7 pump house. Three static recovery wells subsequently were installed in the leak area and operated 
until February 1988; 3,350 L of JP-4 fuel were recovered before flow to the system was restricted (HLA 
1990). Another static recovery well was installed in late 1988; as of December 1989, approximately 40 L 
of fuel had been recovered (HLA 1990). The recovery well was abandoned some time before October 
1991. 

Bioventing, described in the Interim Remedial Action Record of Decision (U.S. Air Force 1992), was 
selected as the interim remedial action for the ST20 E-7 Complex. A bioventing treatability study was 
conducted by Battelle Columbus at the ST20 E-7 Complex and ran until December 1993. Three areas 
were tested for enhanced microbial degradation of fuel hydrocarbons in soil: ambient air was circulated 
in one area; hot air was circulated in a second area; and heated groundwater was recirculated in addition 
to hot air circulation in a third area. The data available from this study indicate that bioventing is 
successful in reducing contaminant concentrations. 

Interim Actions at the E-8 Complex 

No interim remedial action was selected for the ST20 E-8 Complex in the Interim Remedial Action 
Record of Decision (U.S. Air Force 1992). 

Interim Actions at the E-9 Complex 

Four test trenches were excavated in August 1992 to test the feasibility of removing free product, 
and one extraction trench was built in September 1992. A single recovery well (20RW04) was installed. 
To date. no petroleum products have been recovered from either the extraction trench or the recovery 
well. The product is apparently at lower pore pressures than atmospheric pressure and is not flowing into 
the recovery structures. A passive skimmer placed in well20M25 in 1989 has recovered approximately 5 
gal of petroleum product as of Aprill993. In addition to the probes and recovery structures, seven 
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vadose wells and one deep air injection well were installed to support future vapor extraction and 
bwventing remedial actions at the ST20 E~9 Complex. 

In addition to the ongoing interim remedial actions at the refueling loop, the U.S. Air Force 
conducted a tank tightness and pipeline leak detection investigation of USTs and associated transfer 
piping in 1993. Leaks identified in the testing were fixed or the line was taken out of service. 

5.1.1 Soil Contamination at the E-7 Complex 

Twelve soil samples were analyzed for volatile organic analytes in 1986; nine soil samples were 
analyzed for volatile organic analytes from 1988 to 1989; three soil samples were analyzed for volatile 
organic analytcs in 1993. No subsurface TPH contamination in excess of 100 mg/kg was identified in 
soiL However, areas of elevated TPH and BTEX are likely to be present near the free product pool, 
where smearing of the floating product caused by seasonal changes in the water table is expected to have 
occurred (smear zone). 

5.1.2 Groundwater Contamination at the E-7 Complex 

Groundwater contamination at concentrations exceeding the Safe Drinking Water Act maximum 
contaminant levels (M:CLs) and action levels were identified for benzene and toluene. The MCL for 
benzene is 5 ~giL; the MCL for toluene is 1,000 Jl&IL. The highest BTEX concentrations occur in the 
same monitoring wells that contain floating product. The downgradient extent of benzene contamination 
in groundwater has been defined by the groundwater probe and monitoring well data collected in 1988, 
1989, and 1993. A comparison of data for 1988, 1989, and 1993 shows that benzene concentrations 
within the plume are decreasing. In 1989, the highest concentration of benzene was 12,000 Jlg/L in well 
53M04 (Figure 5.1). In 1993, the concentration in this well was 200 11g!L. 

In addition to the petroleum-related contamination at the E-7 Complex, 2-methylphenol, 
4-methylphenol, and acetophenone (all semivolatile compounds) were found. 

5.1.3 Floating Fuel at the E-7 Complex 

In 1988 and 1989, up to nine wells and product probes reported floating fuel product. Well 20M04 
had a reported thickness of 51.8 em. In May 1993, product thickness was detected in only one well, 
20M04 (65.2 em), and in one product probe, 20PP12 (12.19 em). The lateral extent of the product has 
diminished, but product thickness has increased slightly at well 20M04. 

5.1.4 Source Area Hydrology at the E-7 Complex 

Using the range of hydraulic conductivities (61.0 to 366m/day) from aquifer tests on Eielson AFB, 
an effective porosity of 0.3, and gradients calculated from the water levels in wells, the mean direction of 
groundwater flow is to the northwest (307 to 330° azimuth) at a calculated speed of 0.53 m/day. 
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5.1.5 Soil Contamination at the E-8 Complex 

During the 1988 study, TPH was detected at concentrations greater than 100 mglkg in surface and 
subsurface soil samples from boring 20M06; BTEX compounds were also detected. In 1989, 
TPH concentrations greater than 100 mg/kg were detected in l) surface and subsurface samples from 
a boring 40 m south of boring 20M06 and 2) subsurface (approximately I m depth) samples m a 
boring 30m to the northeast of boring 20M06. 

In both borings, TPH concentrations increase near the water table. This is probably a result of the 
original free phase liquid being smeared over an area ncar the top of the water table by water table 
fluctuations. This could have resulted in high soil TPH values in the area around weli20M06. BTEX 
associated with floating product also aTe expected to be present in subsurface soils within the smear zone. 
No additional soil samples were collected during the May 1993 sampling. 

5.1.6 Groundwater Contamination at the E-8 Complex 

The extent of benzene contamination in groundwater is defined by groundwater probe and 
monitoring well data collected in 1989 and 1993. The highest concentrations of benzene have 
historically been in well 20M06, which is neaT the fuel pump house (Figure 5.2). The 1993 levels in this 
well were 570 !J.g/L. This level of concentration is similaT to the 481 pg/L concentration in 1989. A 
comparison of data from 1989 and 1993 indicate that the benzene concentrations are stable and the 
benzene plume does not appear to be migrating with groundwater as would be anticipated. BTEX have 
not been detected in the downgradient wells 20Ml5 and 20Ml6. 

Toluene, ethylbenzene, and xylenes were detected in groundwater; the highest concentrations 
occurred in well 20M06. The MCLs for ethylbenzene and toluene were exceeded in the 1993 data set for 
well20M06. 

5.1.7 Floating Fuel at the E-8 Complex 

No floating product was detected in any wells or product probes during May 1993. In 1989, product 
thickness measurements indicated floating product in five wells and product probes with thicknesses of 
up to 17.7 em in weli20M06. No product was detected in this well in subsequent measurements in 1991 
or 1993. 
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5.1.8 Source Area Hydrology at the E-8 Complex 

Using the range of hydraulic conductivities (61.0 to 366m/day) from aquifer tests on Eielson AFB, 
an effective porosity of 0.3, and gradients calculated from the water levels in wells, the mean ground­
water velocity ranges from 0.16 to 0.99 m/day at an azimuth direction of 319.1 ". 

5.1.9 Soil Contamination at the E-9 Complex 

TPH and BTEX were detected in subsurface soils within a 60-m radius of the pump house. The 
highest concentrations ofTPH and volatile constituents of fuel detected in subsurface soil samples (1.5 to 
2.0 m) in 1988 were located at weli20MOI (Figure 5.3). A number ofsubsurfaee soil samples were 
collected in 1989, in the vicinity of the pump house and the floating product plume. The TPH 
concentrations detected were above the I 00 mg/kg Alaskan cleanup level. The extent of subsurface soil 
contamination east of well 20M07 (south and east of the pump house) has not been defined and is likely 
related to the floating product associated with releases from underground pipelines. 

In addition to the petroleum-related contamination, vinyl chloride was detected in the soil at borehole 
20M01. This may be an anomalous detection. Vinyl chloride was detected in only one of 16 soil 
samples, and no identified source for the vinyl chloride exists. The complex will continue to be 
monitored for vinyl chloride to detennine if this result is representative. 

5.1.10 Groundwater Contamination at the E-9 Complex 

The source of BTEX and naphthalenes in groundwater is thought to be associated with floating 
product. The highest concentrations ofBTEX and naphthalenes were measured in 1989. The 
concentrations of these contaminants were substantially lower in 1993. 

The benzene plume in 1989 extended up to ISO m downgradient of the E-9 pump house (see 
Figure 5.4). The area of highest benzene concentration was near well20M07 where floating product has 
been found. Also in 1989, low concentrations ofBTEX were detected downgradient ofwe1120M23. In 
1993, the concentrations and extent of the plume were substantially smaller. Benzene concentrations in 
well20M07--near the floating product--has decreased from 440 p.g/L in 1989 to 98.4 p.g/L in 1993. Also, 
the benzene concentrations in wells 20M22, 20M23, and 20M24--wells downgradient of the E-9 pump 
house--have fallen below the MCL of 5 p.g/L. The only increase in concentration was in well 20M08 
(from 98.4 to 440 p.g/L). In general, the benzene plume and concentrations in groundwater do not appear 
to be moving between 1989 and 1993 and in general are decreasing. The benzene in the groundwater is 
concentrated around the pump house, and an order of magnitude drop in concentration occurs on the 
other side of the runway (between wells 20M08 and 20M23). 

5.1.11 Floating Fuel at the E-9 Complex 

The fluctuating water table and variable soil lithologies result in continuous changes in apparent 
product thickness. Multiple leaks in underground fueling and defueling lines and ongoing remediation 
efforts also affect the vertical and horizontal distribution of floating product. Thus, the data show no 
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clear trends in measured product thickness. For instance, at product probe 20PP72 measurements taken 
9 days apart in August 1992 varied by as much as 5.8 em. One measurement of note during the 1993 
sampling was product probe 20PP119 in which 98.15 em of product were measured. This probe is 
adjacent to one of the underground fuel storage tanks. 

The source of the floating product at the E-9 Complex is believed to be subsurface leaks from 
JP-4 fuel pipelines and tanks. The known extent of the flo ating product is near the pump house at the 
edge of the runway. Because of the site access restrictions along the runway. however, the floating 
product may extend out under the tarmac. Jet fuel seeping from the tarmac during pipe integrity testing. 
the high concentrations of BTEX detected in recent soil gas surveys on the tarmac. and the shape of the 
benzene isoconcentration lines suggest at least one source emanating from the tarmac. 

S.l.U Source Area Hydrology at the E-9 Complex 

Using the range of hydraulic conductivities established for the main base (61.0 to 366 m/day), 
an effective porosity of 0.3, and gradients calculated from the water levels in wells. the mean 
groundwater velocity ranges from 0.20 to 1.23 m/day at an azimuth direction of 330.7°. 

5.2 Source Area ST48 Power Plant Area 

ST48 is located in the east-central portion of Eielson AFB, near the intersection of Division Street 
and InduStrial Drive (see Figure 5.5). The source area is adjacent to a coal-generated power plant. an 
ash storage house, active railroad lines, and abandoned belowgrade fuel lines. The abandoned gasoline 
and diesel fuel lines reportedly served as delivery lines from bulk storage tanks to a military service 
station located at the intersection of Division Street and Wabash A venue. The suspected source of hydro­
carbon contamination is leakage from the POL lines where they pass beneath Industrial Drive. The 
pipelines were drained and purged when they were taken out of service at the fuel station. Primary 
contaminants of concern associated with the fuel leakage include BTEX, polycyclic aromatic hydrocarbons 
(PARs), and TPHs. Soil and groundwater analytical data forST 49 is presented in the Appendix. 

Groundwater wells in the area include two cooling water supply wells and the main base drinking 
water supply well (well D). 

Interim Actions 

Interim remedial actions were implemented in 1992 and included installing a vacuum extraction 
system to remove floating product. The vacuum extraction system was unsuccessful. Two wells at the 
source area were subsequently retrofitted with blowers to "biovent" the area. Remediation system 
perfonnance data were not available at the time this record of decision was prepared. 

5.2.1 Soil Contamination at ST48 

TPH above 100 mg/kg was identified in surface and subsurface soil from three areas in 1989. 
In 1993, TPH was not detected above the 100 mg/kg guideline; this was not sampled in the same 
locations as in 1989. However, TPH was detected in the new well48M08 (4.9 mg/kg) and near the coal 
piles (11 mg/k:g). The highest concentration ofTPH (19,500 mg!kg) was measured at 4 to 4.4 m below 
land 
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surface (bls) near the eastern edge of the free product area. Subsurface soils with TPH in excess of 100 
mg/kg can be expected to cover an area near the free product in the smear zone. The maximum surface 
soil TPH concentration, 550 mg/kg, was observed in a soil boring adjacent to well 48MOI. 

In May 1993, soil samples from a soil boring ncar well 53M03 detected fuel-related PAHs in the soil 
at a depth confirming the PAH hits detected in well 53M03 during the 1989 sampling. In the soil boring 
adjacent to well 53M03 at 3.5 to 4 m bls, kerosene was detected at 380,000 IJ.g/kg, and naphthalene was 
detected at 15,400 pg/kg. The 1989 data indicate that fuel-related PAHs were detected in a soil test pit 
excavated just cast of the free product area, where 42,000 11g/kg of 2-methylnaphthaleneand 21,000 
IJ.glkg of naphthalene were detected at 4 to 4.4 m bls. The fuel-related PAHs are believed to be 
associated with the free product and are detected in soils within the smear zone of the water table. 

5.2.2 Groundwater Contamination at ST48 

A maximum benzene concentration of7,100 J.l&IL (field laboratory screening value) was detected in 
1989 from a groundwater probe west of well 53M03. The probe was located near the abandoned fuel line 
crossing beneath Division Street. A 1989 maximum benzene concentration of I ,390 J.l&IL was detected 
in groundwater from well 48MO I, near the middle of the free product area. The concentration in this well 
dropped to 910 p.g/L in 1993. The 1993 benzene plume extends from the free product area to the 
drinking water well. Detectable amounts of benzene (below 5 p.g/L) have been reported in water supply 
well D in the past year. The water supply well appears to be creating a downward hydraulic gradient that 
is pulling the benzene down through the aquifer to the screened interval of the supply well (31.2 to 3 7. 7 
m). Ethylbenzene and toluene were detected in groundwater probes near the free product pool at 
concentrations exceeding their respective MCLs in 1989. 

Fuel-related semivolatile organic compounds in groundwater are highest in well48M01; in 1989, 
140 ~giL of 2-methylnaphthalene and 270 Jlg/L of naphthalene were detected; in 1993, the values were 
130 ~giL and 250 J.lg/L, respectively. Well 53M03 also had detectable amounts of naphthalene 
(150 p.g/L) and 2-methylnaphthalene (80 Jl&IL). The fuel-related semivolatile organic compounds were 
detected only in the areas where floating product has been measured in the past. 

The chlorinated solvents trans-dichloroethylene and tetrachloroethene were detected at ST48 in 1989 
and 1993. The 1993 analytical results indicate the chlorinated solvents are present in low concentrations 
across ST48 with the highest concentrations (2.1 p.g/L) in the upgradient well4SM07. The source of the 
solvents is believed to be from a dry well located in STI8 (OU2). The OU2 record of decision (PNL 
1994) has confirmatory sampling scheduled for ST18. 

5.2.3 Floating Fuel at ST48 

Product thickness south of the Industrial Drive and Division Street intersection appears to have 
peaked during 1989 to 1991. The floating product level in product probe 48PP09 decreased from 
46.0 em in 1991 to 12.5 em in 1993. Measured product thicknesses in we1148M01 also decreased from 
24.4 em in 1991 to 0.0 em in 1993. Two other probes and one well (48PPI3, 48PP67, and 48M03) in this 
same area showed no floating product in May 1993. However, floating product north of Industrial Drive 
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and Divtsion Street near the ash storage! house appears to be mcreasing. Product probe 48PP28 had 43.6 
em of floating product and well 53M03 had 5.49 em. Both of these measurements are the highest 
recorded at these locatmns. No floating product was detected in probe 48PP27, which is also near the ash 
storage house. 

The source of the free product and associated BTEX and TPH contamination in subsurface soil and 
groundwater is thought to be the abandoned fuel lines ncar the intersection of Industrial Drive and 
Division Street. The lines may have leaked during operation and/or leaked residual fuel in the line after 
being abandoned. Thickness measurements of free product have historically been centered at two bends 
in the fuel line in the vicinity of the intersection of Industrial Drive and Division Street. The floating 
product near the ash storage house does not appear to have a pipe or tank source and no evidence of a 
surface spill in this area exists. 

5.2.4 Source Area Hydrology at ST48 

Groundwater flow is influenced by pumping from base supply well D (see Figure 5.5) and to a lesser 
extent by pumping from the two cooling water supply wells (wells 21 and 22) as evidenced by the 
skewed equi-potentiallines on the local and regional water table maps. Well D. which is screened from 
3 I- to 37.7-m bls, is pumped continuously at about 1,000 gal/min. Nearby water supply wells A and B 
are used when well Dis undergoing repair or maintenance, and in the summer during periods of high 
water demand. Cooling supply wells 21 and 22 are used to supply cooling water to the power plant from 
about early June to late September. These wells are screened from 23.2- to 36.4-m bls and 25- to 38.1-m 
bls, respectively. These wells combined are capable of withdrawing approximately 4,200 gaVmin. 

There are a series of wells located within approximately 40 m of water supply well D that are 
completed at depths of3.8 to 6.7 m (48M04),11.4 to 14.5 m (48M05). and 27.1 to 30.2 m (48M06). 
May 1993 water levels indicated a downward hydraulic gradient while well D was operational. Water­
level elevations in the shallow well (48M04) were as much as 0.21 m higher than in the deep well 
(48M06) in May 1993. Under natural conditions measured elsewhere on base. the hydraulic gradients are 
negligible. 

Mean groundwater velocity was calculated to be 0.47 to 2.82 m/day in an azimuth direction of 33.3°. 
Note, the groundwater velocity extremes range from an azimuth direction of326.5 to 104.7°. The 
variation is attributed to the pumping schedules of the pumping wells in the area. 

5.3 Sou~e Area ST49 Alert Hanger 

ST49 is located just south of the main runway, in the southern portion of the base. The source area 
includes Building 1300 and the adjacent taxiway, which together comprise a deactivated combat alert 
hangar complex. Building 1300 has its own auxiliruy electrical generator, septic system, and water 
supply. A utility room houses the generator and a 2,080-L aboveground day tank, which supplies diesel 
fuel for the generator. The aboveground tank is supplied by two 38,000-L underground fuel storage tanks 
located on the south end of the hangar. A 568 L/min base production well (well 7). serving the secondary 
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mam system, is located approximately 183 m east (hydraulically upgradient) of the source area. Soil and 
groundwater analytical data for ST49 is presented in the Appendix. 

Interim Actions 

The U.S. Air Force contracted installation of a 13-cm-diameter monitoring well adjacent to the utility 
room (well 49GMW). The well was later converted to a static recovery well to help remediate the 
floating product The well was periodically pumped down by base personnel in 1989, and small 
quantities of product were recovered (HLA 1990). 

The interim remedial action selected for ST49 in the OUIB Record of Decision (EPA 1992) was free 
product extraction. This action included installing five additional groundwater/product probes, and a 
IOO~mm product recovery well. Three of the probes and the recovery well were installed on the north 
end of the hangar; the remaining two probes were installed next to the USTs on the south end of the 
hangar. No specific details of the recovery well operation and/or other remedial measures currently 
underway are available. Product recovered to date is approximately 95 L. 

In addition to the interim remedial actions at ST49, the U.S. Air Force conducted a tank integrity and 
pipeline leak detection investigation ofUSTs and associated transfer piping in May and June 1993. One 
of the two tanks failed the leak detection investigation and was removed from service. Both tanks will be 
removed and replaced under the Underground Storage Tank Program. 

5.3.1 Soil Contamination at ST49 

No BTEX were detected in soils from ST49 in 1989 or 1993. The 1993 sample locations included 
surface soil near well 49M05, near the inlet sump to Garrison Slough, in Garrison Slough, composite 
samples, and a soil boring near well 50M05 (Figure 5. 7). 

TPH was detected in smafl amounts near the inlet sump and in a soil boring near well 53M05 (7.6 to 
II J.tg/L) for diesel~ and gasohne~ranged organic materials. These results do not confirm the maximum 
recorded TPH concentration of 263 mg/kg from well 53M05 in 1989. The maximum surface soil TPH 
concentration (1,100 mg/kg) was observed in 1989 in well boring 49M02 immediately below the asphalt 
cover. 

Kerosene (63 J.tg/L) and naphthalene (130 J.tg/L) were detected in sediment samples from Garrison 
Slough at the outfal1400 m from the inlet sump at ST49. These samples also contained heavier PAHs. 
The source of the contamination could be transport of surface contamination from ST49 entering the inlet 
sump. The inlet sump drains the field to the north of the alert hanger and channels the water to Garrison 
Slough. 

The pesticides dichlorodiphenyltrichloroethane (DDT) (and associated breakdown products), 
chlordane, and dieldrin, up to 2,100 Jlglkg and 50 Jlglkg respectively, were found in the surface soils 
upgradient of the source area. The pesticides were used extensively in the past at Eielson AFB, and the 
concentrations and types of pesticides found at ST49 are indicative of basewide conditions. 
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5.3.2 Groundwater Contamination at ST49 

Benzene was found above the screening levels in groundwater. Benzene exceeded the screening 
level of 0.6 J.lg/L in several wells, but was detected above the MCL of 5.0 11g!L only in well 49M02 at 
8.2 11g/L. The low levels of benzene were widely disbursed. Surface sampling for TPH near well 49M05 
did not indicate any surface spills in this area and no known underground piping exists to provide the 
source. Toluene, ethylbenzcne, and xylene were not found above screening levels (0.6 ll&IL). 

Fuel-related semivolatile compounds in groundwater were highest in weli49M02, located within the 
free product area. Up to 117 ll&IL of 2-methylnaphthalene was detected in 1988 and up to 140 11g!L in 
1993. Kerosene was also present in the well at 2,800 ll&IL in 1993. Trace amounts of kerosene (4.2 
}!giL) were also present in well49M06 in 1993. Petroleum hydrocarbons were detected at a maximum of 
32.3 mg!L in groundwater from well 49M05 during 1989. 

5.3.3 Floating Fuel Contamination at ST49 

A free product area has been observed at the north end of the hangar and north of the utility room in 
three monitoring wells (49M02, 49M06, and 49GMW) and in two product probes. From 1988 to 1991, 
free product thickness has declined in well49M02 from 0.655 to 0.19 m. Except for a slight increase 
during late summer and fall of 1992, overall floating product levels have been declining since 1988. No 
floating product was detected during May 1993. 

The suspected source of the free product is the 2,080-L day tank located in the utility room. The_ 
spilled fuel may have been flushed to a floor drain in the utility room on the east side of the hangar. The 
drain reportedly was connected to the onsite septic system leach field at the time of the spill; however, no 
product was observed in the septic tank after the spill. The possibility exists that the floor drain either 
had a leaky piping system or was never connected to the septic system. In either case, fuel product 
entered subsurface soils and groundwater. 

Two underground tanks on the south end of the hangar have also been considered as a potential 
source of the free product. The tanks were tested during June and July 1993. Product probes installed 
next to the tanks did not detect contamination. BTEX were detected by the soil gas survey in 1988 
around the septic system drain field at the south end of the hangar but were not detected around the free 
product This finding may suggest that fuel-related compounds have been flushed to the septic system in 
the past via the hangar floor drain system. It also suggests that the diesel fuel has weathered, leaving 
little residual BTEX to migrate into surrounding soils or groundwater. 

5.3.4 Source Area Hydrology at ST49 

Groundwater velocity calculations used the range of hydraulic conductivities established for the main 
base (61.0 to 366m/day), an effective porosity of 0.3, and gradients calculated from water table 
elevations to calculate a mean groundwater speed between 0.14 and 0.87 m/day at an azimuth direction of 
355.9°. 
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5.4 Blair Lakes Target Facility (Source Areas SSSO, SSSl, SS52, SS53, and 
DP54) 

Source areas SS50, SS51, SS52, SS53, and DP54 are located at the Blair Lakes Target Facility. 
A brief description of each source area is presented below. 

SS50-Biair Lakes Vehicle Maintenance 
Heating oil spilt at storage tank and abandoned buried fuel lines. 

SS5l-Blair Lakes Ditch 
A 1--cm-thick layer of diesel fuel found floating on water in a ditch excavated between generator 
building and fuel pump island. The source of the fuel leak is unknown. 

SS52-Blair Lakes Diesel Spill 
Diesel fuel spill (quantity unknown) from failure of 40-mm-diameter pipe connecting main diesel 
fuel storage tanks to 2,1 00-L aboveground day tanks near generator building. 

SS53-Biair Lakes Fuel Spill 
Unknown quantity of fuel spilled from fuel bladders that were placed in an area northeast of the 
tank farm approximately 18m by 18m. 

DP54-Biair Lakes Drum Disposal Site 
Reported drum disposal area. Existence of drums not substantiated. 

The Blair Lakes Target Facility is an otlbase facility located approximately 40 km southwest of 
Eielson AFB (see Figure 1.1 and Figure 4.2). The area is remote and can be reached in summer by 
helicopter or in winter by an ice bridge across the Tanana River. The area includes a vehicle 
maintenance shop, aboveground diesel and gasoline (MoGas) tank farm (and associated product delivery 
lines), generators, and storage outbuildings on a central gravel pad area. Aircraft target ranges, heliports, 
and drum disposal areas are located outside the gravel pad area. The original Blair Lakes water supply 
well, located in the southeast comer of the vehicle maintenance building, was taken out of service after a 
strong petroleum taste and odor were detected. The well casing is split near the surface, which may have 
provided a pathway for surface contamination to enter the well. Potable water for the facility is now 
supplied by a new water supply well located hydraulically upgradient (south) of the central facility area.. 

Soil and groundwater analytical data for the Blair Lakes Target Facility is presented in the Appendix. 

Interim Actions for Blair Lake:!! Target Facility 

Remediation efforts consisting of three product recovery wells and two extraction trenches were 
implemented in 1992. As of Aprill993, approximately 927 L of product had been recovered. 
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Source Areas SS53 and DP54 

Little or no contamination was detected arc SS53 and DP54. SS53 was listed as a source area as a 
result of a report of a fuel bladder breaking on the surface. Subsequent sampling in the area of the 
accident has only detected petroleum in levels below regulatory guidelines. This area is extensively 
reworked as a result ofrange operation, and contamination is believed to have volatilized and/or 
biodegraded. DP54 is a reported drum disposal area. An extensive search using ground-penetrating radar 
and resistivity surveys was unable to locate any buried drums. In addition, no contaminants could be 
found as a result of soil and groundwater sampling around the suspected area. It is believed that this 
reported drum disposal site does not exist. 

5.4.1 Soil Contamination for Blair Lakes Target Facility 

BTEX were detected in soil samples from most of the soil borings drilled in 1988, with highest 
concentrations reported at depths near the water table. Benzene concentrations were highest in the 
vicinity of the fuel pump island, while ethylbenzene, toluene, and total xylenes were highest in the 
vicinity of the vehicle maintenance building. The highest total BTEX concentration {approximately 
1,900 mg!kg) was measured in soils from boring 50MOI. See Figure 5.8 for monitoring well and soil 
boring locations. Fuel-related semivolatile compounds were detected in soil samples collected in the area 
of floating product and the fuel pump island. Concentrations of PAHs tended to increase with depth; 
compounds detected in the highest concentrations (2-methylnaphthalcne and naphthalene) are some of 
the lighter, more soluble constituents associated with fuel products. Concentrations ofTPH in surface 
soil exceeded I 00 mg/kg around most of the tank farm perimeter, the fuel pump island, the southeast side 
of the vehicle maintenance area, and an isolated area near well 50M06. The maximum surface soil con­
centration was 3,350 mg/kg at a boring adjacent to well 50MOI. Concentrations ofTPH in subsurface 
soil exceed 100 mglkg in the area between the western edge of the tank farm and the fuel pump island, 
and in the area of the free product. The maximum subsurface soil concentration was 91,800 mg/kg at 
boring 50M01 (1.4 to 1.8 m bls). 

Fuel-related PAH contamination was detected in two of four soil samples analyzed for semivolatile 
compounds. These samples were collected from around the generator building where there have been 
numerous reports of leaking fuel lines. The sample collected between the building and the diesel day 
tank had the highest concentrations of PAHs. Kerosene was detected at 910,000 ..-.glkg and naphthalene 
at 43,000 ~g/kg. 

5.4.2 Groundwater Contamination for Blair Lakes Target Facility 

High benzene concentrations were found at weli50M01 (between the vehicle maintenance shop and 
the day tanks) and weli50M05 (west of the tank farms). In 1989, the benzene concentrations in the 
groundwater at wells 50M01 and 50M05 were 335 pg/L and 1,018 ..-.giL, respectively. The 1993 benzene 
concentrations at these locations are 28 ..-.giL and 290 pg/L, respectively. In general, all the fuel-related 
contaminants have decreased by nearly an order of magnitude between 1989 and 1993. 
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Fuel-related scmivolatile orgamc compounds and TPH in groundwater were detected during the 
1988, i 989, and 1993 sampling events in wells 50MO I and 50M05. Concentrations of 2-methylnaphtha­
lene, naphthalene, and TPH increased by more than an order of magnitude between 1988 and 
1989 in well50MOI. The naphthalene decreased in the 1993 sampling to 36 11g/L in well 50MOl and 
190 ll&IL in well 50M05. The risk-based screening value for naphthalene is I 00 11g!L. In 1993, 
2-mclhylnaphthalene was not detected in any wells. 

The source(s) for the contamination at wel150M01 is believed to be past leaks in the lines between 
the diesel day tanks and the vehicle maintenance shop. The high benzene concentration at well 50M05 
(located cross gradient ofthe tank farm and upgradient of the fuel pump island) may indicate an unknown 
source. Periodic scraping and regrading of the main pad and tank farm fill has likely spread any surface 
spills over an area broader than the original spill(s). Leaks in the underground fuel piping at the pump 
island or leaks in the tank farm liner have been suggested as other potential sources for subsurface TPH 
contamination. These sources also are suspected to be contributing to the elevated BTEX found in well 
50M05 groundwater. ADEC records also suggest that TPH-contaminated soil may be present up to 30m 
southeast of the tank farm. Possible sources include fuel-contaminated soils that were spread to this area 
by regrading activities and/or discharge from an existing french drain system that drained the tank farm 
ru-e a 

5.4.3 Floating Product at Blair Lakes Target Facility 

The floating product is isolated to an area around the vehicle maintenance buildings and historically 
product thicknesses are greatest in well50M01 and product probe 50PP03. Within this area, no clear 
trends are evident in the product thickness measurements. As with the ST20 E-9 Complex (see 
Section 5.1.1 0), multiple leaks in underground fueling and defueling lines and ongoing remediation 
efforts could be affecting the vertical distribution of floating product. 

The primary source for the floating product is the diesel fuel spill. According to ADEC files, the spill 
occurred at a failed fuel line elbow just outside the tank farm. Additional leaks, both reported and 
unreported, have occurred in the lines around the day tank supplying fuel to the vehicle maintenance 
building. Recent excavation by the U.S. Air Force around the pump island has revealed leaking piping 
and TPH contamination. 

5.4.4 Permafrost at Blair Lakes Target Facility 

Permafrost across the Blair Lakes Target Facility varies in depth between 2 and 9 m. Permafrost was 
detected in two borings on the north end of the facility at a depth of approximately 7.6 m. On the south 
end of the facility, permafrost was detected at a depth of9.2 min the new water supply well and at 2.9 m 
in a soil test pit near well 50M02. A surface resistivity survey was performed to determine the depth to 
the top of permafrost in the vicinity of the developed area. The permafrost surface was identified by 
locating the boundary between the lower resistivity unfrozen topsoil, and the very highly resistive frozen 
soil beneath it (see Figure 5.9). 
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The results indicate that the permafrost depth varies significantly, sometimes abruptly, across the 
site and is closest to the surface on the east side of the building complex. However, many of the 
shallower models also showed a low resistivity layer under the upper frozen layer. Because these 
soundings were taken in May, this could indicate the upper high resistivity (frozen) layer is part of the 
active zone that seasonally freezes and thaws. 

5.4.5 Source Area Hydrology at Blair Lakes Target Facility 

Depth to groundwater generally ranges between 2.1 to 3 m bls. The elevation of the water table is 
significantly different between wells 50M08 (222.06 m mean sea level) and 50M01 (220.68 m mean 
sea level). This difference may be from the distribution of permafrost at the site causing local perched 
water conditions. Unconfined aquifer conditions are expected for the saturated alluvial deposits above 
the permafrost layer. Locally perched water conditions, however, can occur where the permafrost 
extends to near the land surface. H ydrographs indicate a spring recharge event that peaked during the 
first week in May 1993. The water levels do not appear to be influenced by the new water supply 
well. Well 50M05 is located within 70 m of the new water supply well. The new water supply well 
operates on a demand basis and is estimated to pump at approximately 24 gal/min, for a total of 
between 500 and 1,350 gal/day. 

The permafrost also appears to act as a confining layer to the deeper alluvial aquifer from which 
the drinking water well is supplied. During an 8-hour constant discharge test in the old water supply 
well, no response was detected in a shallow observation well, 50M01, located 5.91 m from the stress 
well. A drawdown response of 0.03 m was predicted to occur within the first 2 hours of the test if the 
aquifer was unconfined. 

Hydraulic conductivity values from six slug test in wells 50M02, 50M04, 50M06, 50M07, 50M08, 
and 50Ml0 range from 2.9 to 48.2 mlday (Table 5.13; Figure 5.8). Groundwater velocities range 
from 0.08 to 1.31 m/day with an azimuth direction of 339.2°. 

Table 5.7. Blair Lakes Target Facility Aquifer Test Summary 

Well Equivalent Hydraulic Conductivity (m/day) 

50M02 9.3 

50M04 2.9 

50M06 48.2 

50M07 4.1 

50M08 9.9 

50Ml0 20.0 

Old water supply well 43.3 
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6.0 Summary of Site Risks 

6.1 Human Health Risks 

The baseline risk assessment (BLRA) (U.S. Air Force 1994b) provides the basis for taking action, 
indicates the exposure pathways that need to be addressed by the remedial actions, and indicates what 
risks could exist if no action were taken. This section of the record of decision reports the results of the 
BLRA conducted for the OUl source areas. 

As per guidance, all chemical analytes detected in the sampling programs that might contribute to the 
risk (excess cancer risk > 10"7 for soil, excess cancer risk > 10~ for groundwater, or a hazard quotient of 
>0.1 in both media) at any source area were carried through the risk qualification process (U.S. EPA 
1991 ). Both a cancer risk and a ha7.ard index were calculated for each OU I source area for a variety of 
assumed exposure pathways and exposure parameters. Three land use scenarios were considered: current 
industrial, future industrial, and future residential. Each land use examines two source tenus: an average 
exposure and a reasonable maximum exposure. 

The exposure pathways considered for each source area and each exposure scenario are listed in in 
Table 6.1. Certain pathways for the three land uses were eliminated based on the fo11owing rationale: 

Current Industrial 

Because groundwater is not currently used, the exposure pathways associated with groundwater media 
were not evaluated further. These include ingestion of groundwater, dermal contact with contaminants 
during groundwater use, and inhalation of volatiles during groundwater use. 

There is no accessible surface water in the vicinity of the OUl site source areas. Therefore, the plausible 
pathways do not encompass ingestion of, or dennal exposure to, surface water, sediment or fish. 

No grazing, gardening or agricultural use is made oftbe OUI source areas; therefore, ingestion of plants 
grown in contaminated soils, or of animals fed on such plants, is not examined with the exception of 
ingestion of plants grown in contaminated soil as examined by the scenario for future residential land use. 

Future Residential 

Future residences are assumed to use groundwater as a potable water supply and to have garden plots. 
Some conceivable pathways do not warrant examination. Exposure to surface water and/or sediment is 
not plausible and was not considered in subsequent risk calculations. It was also assumed that future 
housing areas will not be used to graze livestock. Therefore, ingestion of animals fed on plants grown in 
contaminated soils was eliminated from further consideration. 
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Table 6.1 Summary of Human Exposure Pathways for all Source Areas 

F""""~ ---~ 
~~ 

·---~ 

Current 
Land Use 

Theoretical Pathways Industrial 

Ingestion of groundwater used as potable _I~ 

water supply 

Dermal contact with contaminants during -
groundwater use 

Inhalation of volatile contaminants during -
groundwater use 

Incidental ingestion of surface water -
Ingestion of f1Sh -
Incidental ingestion of surface soils X 

Ingestion of plants grown in contaminated . 
soils 

Ingestion of animals fed on plants grown in -
contaminated soils 

Incidental ingestion of subsurface soils X 

Inhalation of volatile contaminants released 
from the soil into ambient air X 

Dermal contact with surface soils and dust X 

Dermal contact with subsurface soils X 

Inhalation of resuspended paniculates X 

Dermal contact with surface water -
Ingestion of sediments -
Dermal contact with sediments -

(a) - = Pathway eliminated; see text tor elimination rationale. 
(b) X = Pathway retained for quantitative risk evaluation. 
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Future Land Use 

Residential Industrial 

xJbJ X 

X X 

X X 

- -

- -

X X 

X -

X X . 

X X 

X X 

X X 

X X 
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- -
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Future Industrial 

Industrial activities arc assumed to be similar to current military activities. However, it IS assumed that m 
the future, the area's groundwater plumes will be used as a potable supply. Therefore, three groundwater 
exposure scenarios were included. 

Human exposure pathways for OUt are discussed futhcr in section 6.1.2 Exposure Assessment. 

6.1.1 Identification of Contaminants of Potential Concern 

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 Assessments in Region 10 (EPA 1991 ). This method, called 
the "risk-based screening approach," compares the maximum concentration levels detected at each source 
area to a risk-based screenmg 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:I0-6 cancer risk screening value and :S:O.l Hazard Quotient (HQ) 
screening value and 

-the maximum detection for soil :S:l0"1 cancer risk screening value and :s;O.l HQ screening value. 

• Carry any chemicals not thus eliminated through the BLRA. 

Each of the chemicals were reviewed in detail and some were further screened as follows. 

Metals (such as arsenic, manganese, mercury, and chromium in addition to others) were statistically 
compared to background metals concentrations established for the base (U.S. Air Force 1993a, 1993b). 
Metals concentrations of less than background were not carried through the risk calculations. 

Since no risk-based screening values are available for TPH, TPH was not carried through the risk 
calculations. The components of TPH (e.g., benzene, toluene, xylenes, naphthalenes) are, however, 
included in the risk calculations. 

The BLRA used the data presented in Tables 5.7 through 5.12 to calculate source terms and to quantify 
the potential human health risk associated with past Base industrial activities in the vicinity of OUl. The 
contaminants of potential concern for each source area were identified based on the screening method 
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Anal a Me .. ured 

4 4'·000 
4.4'·DDE 

Man anese 
Mere~ 
Meth lene Chloride 
Moisture 
Nickel 
Potessium 

rene 
Sodium 
TPH 
Total 'Xvienes 
Venadium 

Zinc 

TABLE 6. 2 Chemi( als Detected in Surface Soil of ST20 E7: Their Concentrations and Their Risk EvaluC~tion St(ltus 

CAS 
Number 

Matrht 
Code(al Units 

Avc~~-~~e _I_ 
Vn!ue --~--

Ma)(. Value 
Oetocted 

Sheet 1 of 1 

_j 95% 
UCUbl 

j Ri9k Evaluation Sta~us a.~~ _Roe~on f~r .fl"rnov~! 
.'!rom Further Consideration 
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TABLE 6. 3 Chemicals Detected in Subsurface Soils of ST20 E7: Their Concentrations and Their Risk Evaluation 

2-Meth tn;;;hthalane 
Aluminum 
Aroclor-1254 
Arsenic 
Barium 

Benzene 
Bar mum 
Cadmium 
Calcium 
Chromium 
Cobalt 
Co ar 

Fluoranthene 

Iron 
Lead 
Ma nesium 
Ma~nese 
Math ene Chloride 
Moisture 

Nickel 
Potassium 
P rene 

Sodium 
TPH 
Toluene 
Van~dium 

~"' 

CAS 
Number 

91-57-6 
7429-90..5 

L ttoa?-as-t 
I 7440-38·2 
I 7440-39-3 
! 71-43-2 
i 7440.41·7 
i 7440.43-9 
I 744().7()..2 
! 7440.47-3 
i 7440.48-4 
i 744().5().8 

206-44-0 
I 7439-89-6 

7439-92-1 
7439-95-4 
7439-96-5 

75-09·2 
MOISTURE 

i 7440.02-0 
I 7440..09-7 
I 129-00..0 

7440-23-5 
TPH 

108-88-3 
i 7440.82-2 
i 7440.88-6 

Matrix 
Coda(al 

Soil 
Soil 
Soil 
Soil 

Soil 
Soil 
Soli 
Soil 
Soli 
Soil 
Soli 
Soli 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soli 
Soil 
Soil 

(a) ,. "Soil" re rasents Subsurfaca 1oils (beneath 2 faetl. 
lb = UCL. ra resents U er Confid11nc11 Limit UCL • Maan + 2 "std) 

Unit a 
Average j Mall. Value 

Value i Detected 
95% iRisk Evaluation Statue snd Reason for R':'~_oval 

UCLibl !from Further Con~ldttratlon 

/k 
pg/kg 

40 : 40 NA fR&moved: Maximum value b&low screenin level 
9.10E+06 

pg/kg 60 
pg/kg 6300 

·-ua/ko 6aooo 

pg/kg 73.06 

pglkg_+--''-''0"-· 
~g/~g_ --t-:--: 490 -· 
,ug/kn 6.20E + 06 

"''''. /k 
Ua/k,-

/k 

"'"'­lk 

"'"' /k 
u;;;ko-

PERCENT 
/k 
/k 

/k 

uotk 
lk 

"'"' /k 

"'"' 

19000 
7000 

20000 
293.3 

1.70E+07 
4800 

4.90E +06 
3.10E+05 

93.91 
15.56 
20000 

< 8.00E+05 
283.3 

! 5.80E+OS 
11980 
45.38 

! 42000 
I 42000 

9.1 OE + 06 
70 

NA 
NA 

Removad: Low tollicity. 

6300 i NA .R&mov&d: Ma~rimum value below scrcen!~>g love~ 
88000 NA 'Removed: Maximum value below screenin_glevel_ 

263 NA ! Removed: Maximum value below screening__level 
150 J__ NA ;Removed: Qualified and not detected._. 
490 _ [ NAi Removed: Qualified find not_~;leclod. 

8.20E+06 .i_N~Removed: Low toxicity. 
19000 · NA !Removed: Below natural background. 
7000 NA ;Removed: Maximum value below scree_r:-_~r~9 level 

20000 NA :.~emoved: Maximum value below screening l~vol 
330 N~Removed: Qualified and not detected -

1.70E +07 
4600 

4.90E + 06 
3.10E+05 

740 
25.9 

20000 
a.ooe + os 

330 
s.aoe +OS 

39500 
380 

42000 
42000 

NA Removed: Low toxicity. 
NA 
NA 
NA 

'Removed: Below natural background. 
Removed: Low toxicit 
Removed: Below natural back round. 

520.8 Removed: Maximum value belcw screening l~vel ... 
NA Removed: Soil parameter. - -

NA Removed: Maximum value below screening l<wel. 
NA Removed: Low toxicit - --

NA Removed: Qualified and not detected. 
NA Remove~: Low toxicitY.:_ 
NA Removed: Mallimum value below screeni·~-l~vel. 

23e.6 
NA 

i NA 

Removed: Maximum value below screening I eve~ _ 
Removed: Maximum value below screening level_. 
Removed: Maximum valua below screening level 
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TABLE 6.4 Chemicals Detected in Groundwater of ST20 E7: Their Concentrations and Their Risk Evaluation Status 
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TABLE 6.4 Chemicals Detected in Groundwater of ST20 E7: Their Concentrations and Their Risk Evaluation Status 
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TABLE 6 · 5 Chemicals Detected in Surface Soils of ST2d EB: Their Concentrations and Their Risk Evaluation Status 

Anal • Meaeured 
Bis (2-eth lhe I hthalata 
Eth !benzene 
Meth lena Chloride 
Mol1ture 
TPH 
Toluene 
Total X lanes 

CAS 
Number 

117·61·7 
100·41·4 
75·09·2 

MOISTURE 
TPH 

108·B8·3 
1330-20·7 

Matrix 
Code(a\ Unit• 

Soil /k 
Soil /k 
Soil i p__R/kll_ 
Soil Percent 
Soil /k 
Soil ! JlQ/kg 
Sorl lk 

(a) "Soil" re resents surface soils of aile (less than 2 feet in depthl. 
(b) "' UCL re rnents U er Confidence Limit WCL = Mean + 2"std). 

A van • Mn. Value 95% .Risk Evaluation Status and Reeoon lor Removal 
Value Detected UCl(bl ·from FUTther Consideration 

48.75 120 NA Removed: Maximum value below screenin level. 
390 390 NA Removed: Maximum value below screening level. 
290 290 NA Removed: Maximum value below screening le~el. 

14.98 22.7 NA Removed: Ph sical soil arameter, 
1.01E+05 8.88E+05 ; 5.63E+05 Removed: MaJ<imum value below screening level. 

728 3300 NA ,Removed: Maximum value below screening level. 
2788 12400 NA 'Removed: Maximum value below screening level. 
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TABLE 6.6 Chemicals Detected in Subsurface Soils of STLu EB: Their Concentrations and Their Risk Evaluation Status 
) 

CAS 
' 

Matrix ~!011 i Max. Value 95% !Risk Evalwulon Statua and Reuon lor Remov~l 

Analyta Maa•ured Number Codelal i Unh• i Value Detected UCUb) .! from Further Conalderatlon 

Aoana hthane 83-32·9 Soil i " ' 79.09 330 NA iRemoved: Maximum value below scraenin level. 

i j pg/kg ! 73.64 'Removed: 
--·- ·~. ----

Acena hth lena 208-96-8 Soil 330 327.3 Maximum value below screening level. 

Anthracene ' 120-12-7 Soil ! lk 122s.s 1700 1235 :Removed: Maximum value below scre~ming level. 
i 

' 
i 

.. 
Benzene 71-43-2 son lk 278.1 3310 2188 .. 

Benzola)anthracene ! 56-55-3 ! Soil pglkg 141.8 630 565.9 
Benzo a) ren11 ' So-32-8 ! Soil I " 700 700 i NA 

. 

Benzolb)fluoranthone 205-99-2 Soil pg/kg 158.2 720 ~8.6 
' - . . ·-· 

Benzo(ghi)perylene 191·24·2 Soil I pg/kg__ 129 1 
' . 5.?0 ~ 458.5 i Removed: M_11ximum value _!Je_lo"'!__<;_C!EJ.Cn•ngl?ll"!· - _, . 

Benzo(klfluoranthene 207-08-9 Soli " 137.3 510 497.1 
Bit (2-eth lhe I hthalate 117-81-7 Soil ~" 73.33 i 320 268.1 iAemoved: Maximum value below screo~ev~i 

Chr sene 21 B-01·9 Soil lk 203.6 ! 1100 907.9 

I Removed: 
Olbenz(e,h)llnthrllcene i 53-70-3 Soil pg/kg~ 51.11 140 

i 117 .B 
Olbenzofur11n i 132-64-9 ! Soli lk 78.1 B i 330 NA Maximum value below screenins_level._ 

.. 
' .. 

Eth !benzene ! 1 00-41·4 ' Soil "'"'· 735.6 8800 5815 :Removed: Maximum value below screenin level 
Fluoranthene i 206·44-0 ' Soil lk i 313.6 1700 1515 'Removed: Maximum value below screening level. 

--·-· 

86-73·7 Soil pg/kg ! 80.91 I 330 NA 'Removed: Maximum value below screening level.-· 
... 

Fluorene 

"' 
lndeno(l 2 3-cd) rene 193-39·5 Soil lk 1 37.3 600 i 507.1 

Moisture MOISTURE Soil i Percent 10.32 22.5 i NA [Removed: Ph sica! soil arameter. 
Oil & Grease OILQREA.SE Soil lk 200 300 NA !Removed: Water quality parameter. -· ... .. 

Phenanthrene 85·01·8 Soli lk ' 295.5 1700 1438 ; Removed: Maximum value below soreenin~e_!. 
; Removed: ----

rena 129·00-0 Soli lk 295.5 . 1700 1438 Maximum value below screening level. 
. TPH TPH Soli lk 35921 2.83E+05 ! 1.76E+05 iRemoved: Maximum value below screenln level. 

I Toluene 108-88·3 Soli "' 11466 2.40E + 05 1 1.16E+05 i Removed: Maximum value below screening level. 
Total X lenes 1330-20-7 Soli lk 1030 6830 5106 i Removed: Maximum value below screening level. 

i 
~ 

i 
(a) - "Soil" ra resente subsurface soils of site ( reater than 2 feet in de th). 

~ ·i 

b • UCL re resents U er Confidence Un'lit UCL- Mean + 2"std 
~ I 

' 
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TABLE 6. 7 Chemicals Detected in Groundwater of ST20 E8: Their Concentrations and Their Risk Evaluation Status 

95%_ I I --
I 7,! ~ I 

' 
w .. ,, pg/L _1~2 300 · Low 

-
i il i i 

-

I I ! I 
--

I II i ~· _!_Q,33 ! 100 NA i Fil""-' ••loo ""'· - --
Ars~tnic il '"" i pg. 3. " 5. !' NA il "I"'""'· 

i ~ il I i*- ~ I il il 
I ~2 I I 

i ! 69 .54 830 l >.6 I 

,-

I I li i 
I I 11 ,_, .. 7 pg. 5. 133 

' 
6.6 NA li i i ! 

I i il I i i 

I i w_.,., -"'" 5_1_}33 i NA_ Low toxicity. ' 
I I ; 

I -''~%1P -""'L ~ #. i 
"I"' ""'· 

I il I 
i - i il I il 

I 10 I I I Copp" I 

7~ 
I '1•••1. 

II 11. 37 15 •• I I l 
~ 

i i 
w .... ' _pgfL I 

=W= 
3700 NA Low • i 

I 
_.,d I 

~ 
~~~ 

i 4.2 8.6 <A I I 

~ 

' 
i 

i 11000 NA I i ' 
' 

~ '""""I 
il 3700 I I 
i ! _W•«• ! _,. 2.5_ NA_ 

I Oil & G""' w .... I "' ' 200 200 NA w ... 
Phoool 1 i w .... 

I "' 
138 •• 1 "I"' bolow i llevel. r ! i 

.~0~ 
I i I 

It' 
I 37 ' I 

Not" i pgl 

=~r 
NA w .... '"'"" 

Sodiom · i i 
I "" ! 4500 NA i. 

'"" . "'' 
:m= ·-'·-

NA W"" qoolity ·--

PH i I i 1 l6vel. ,_, 
"" 

,._, I 

Sheet 1 2 
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TABLE 6. 7 Chemicals Detected in Groundwater of ST20 l::.tS: Their Concentrations and Their Risk Evaluation Status 

Anal e Manured 

Total X Janas 
Vanadium (Unfiltered) 
Vfj;i" Chlotlda 
Zinc (Filtered} 
Zinc {Unllltarad) 
m, ·X lene 
m·Cresol 
oX lena 

CAS 
Number 

1330.20-7 
7440.82-2 

75-01·4 
7440..68-6 
7440.66-6 
106-38-3 
108-39·4 
95·47·6 

{a) • "Water" re resents roundwater beneath the site, 

Matrix 
Coda] a) 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

(b • UCL te resents U er Confidence Umlt UCL ., Mean + 2 "std 

Avera • 
Unltl Value 

/L 216.1 
/L 11.67 

uo!L 0.5 
/L 4.7 

uo!L 14.93 
/L 19.48 

uofL 4.6 
IL 17.26 

Sheet 2 of 2 

Mu .. Value 95% Rlak Evaluation StatUI and Ranon for Removal 
Detected UCL(b) from Further Consideration 

1550 1 189 
15 NA I Removed: Maximum value below screening level. 

0.5 NA 'Removed: Qualified and not detected. 
5 NA !Removed: Maximum value below screeninQ level. 
20 NA iRemoved: Maximum value below screening level. 

420 194.1 :Removed: Total value for x lane used. 
5 NA !Removed: Maximum value below screening level 

360 175.4 Removed: Total value lor xylene u_~ed. 

--< 

.·. •i 



TABLE 6. 8 Chemicals Detected in Surface Soils of ST20 E9: Their Concentrations and Their Risk Evaluation Status 

CAS Mohl• I"' I I 

'"'II'" Uolu Vol"' UCllbl hom'"" 
I s_,; pg/kg_ .7 

=¥} " I 

~ 
I 

Soil "'"' '.3 
.. 

' ' 
I I I 

:ffif ! ! 
I 

83·32- Soil ""'' 912.4 I I I 
I 

~I " 
I ~61 '"'l"ol I I llevel_ 

I I " "" " ' 9. 'I 
_§__Qjl poii<JL 147_3_ 

~ 
ml"' bolow I l leveL . --

I I 'I I 11000 I 

" ' 
I 

" pg/kg • l.OOE<05 I 

t 

I ' I I I 

I 
. -

I I 

I 

~ 
~I "''"'- . 483_ 1300 -~A 

" 
" ' 'I""' 

-
I " ' I I I 

; Soil pg/kg 485 1300 NA 
lli " ' I 

I I I !.)ffil ~I iffi, ' II I 1 err_or in • 
I I II I I 330 I I I I I 

' I 
Sol pg/kg 23 25 <A I 

I 
.. -

I ' I I ------, 
~1,9_ ~I ' "'""'- ~ 

' 
I ' I 

~- ~3 ' 1 value below 'I'"' i 

" "'''' 70 ' ' ---' 
' ' ~82 ' I ood oo< 

"" kg ! 600 
. 

" I I I llml 
Soil ' pg/kg_ _8806 50662 I I 

. ________ , 

" ' I ,1."1 
' " pg'kg 340 _660 <A 

l•oo i 

~ 
II 

:~~6· ~ ' I ' ,...._ I I "' 
.,, <A I I 

Soil ' pg/kg_ .. 1 low' I 

-~ ' " ~ ' I ' 
I Sol 9.5 13.7 .. ' 

I Sol _32' -~790 622.4 ml"' bolow i 1lev~i 
'lokol ,: 

~01 
II I I I ll'"'l . 

"'"' 7778 81000 I 45393 I I I I 

I • Soil pg'kg_ 8,00E < 05 8,QOE < 05_ ! j<A low toxicity. 

I -~ ' I I i jlo"l 

I Pv•ldloo i 318.2 370 NA i I 
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TABLE 6.8 Chemicals Detected in Surface Soils of ST20 td: Their Concentrations and Their Risk Evaluation Stiltus 

CAS Mo"l' Mo,, Vol"' '"' IRiok I '"""' '"' ""''" ,., r 
--

' ~-
-

• I 

~ 
II i ' ~- - ' I I 

Soil i "'''' is,seE+05; .roe+07 :sAaE+os' 1 ool"o bolow """' 
-

i -·- --
'ol"'"' ~ 

II 

~ ~00 
I I i [I""' - - -----

1-2 II "" 
,, N ' I I 

:roo i __.,_. • bolow r I"'"' 
-

i II I 

I 
- - - ---

]iG311 ,., I othoo 2 roorlo doprhl. 
I 

--:!:i:: 
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TABLE 6. 9 Chemicals Detected in Subsurface Soils of ST20 E9: Their Concentrations and Their Risk Evalue~tion Stu! us 

~J 
i 

u 
u 
u 
II 
II 
u 

SOil 
u 

Soil 
II 
II 

u 
u 
u 
u 

~nil 

u 
u 
u 
u 
u 
II 
II 

SOli 
II 

--i*'6 
265.6 

i 328.9 

iT1 

,., ' 
136.1 

Sheet 1 of 1 

90 

1700 

1300 

iooo 652:4 

1900 1566 

""" ' 667.4 

640 692.4 

1575 

446J6 i 

' """' '"' I 

i \ Yalue below-

'below 

• "I"' bolow 

I 
'below 

I 

i ~level. 

.. -· 



TABLE 6.10 Chemicals Detected in Groundwater of ST20 1:8: Their Concentrations and Their Risk Evaluation Status 
) 

MolriX Mox. Vol"' @ !RI•k '"""' '"' 

I 
I I I I 

E 
I I ; jlml - ---

pg/ 98. 150 ; Low o I 
·~ 

' ~ 
; 

pg/ ' 2. I I I 
I ~ ' 

I I 

I~ 
pg/L 106. 130 ""'"'"I"'""'· 

w .... pg/L 8.183 1J NA I . """"I 

II~ ! 
!~0~ I ' I ' ~ 

j "'1";-;;·,;d w .... pg/L 18i.'i'' •· . 260. . NA fil 

I ""'"'" 
--- -·· 

·43- w .... pg/L 1360 25000 1154 7 
II 

~ 
I I 

' >4' pg/L 1.402 1,5 NA ""'"'"'I"'""'· 
I II ; ; 

BEMP w .... pg/L 
' 

19.33 56 NA ; II i , error in 

~I ' 
; II ; j "mplo. --. 

'"" pg/L 5 5 NA I 
' 

----· 

~I 
I 

'2 '"" pg/L 

·~ 
•;ooo NA Low 

-~ 

II ; 
··--

I ; 
I i i 

' w .... pg/l 10.87 i 14 
' 13,93 ' Bolow "''""I 

-lCho= w .... pg/ I 9.783 I 12 NA ""'· 
----

~ ' lii II j "I"' ' 
- ----- -·-· 

pg/ 8.5 10 jlml. 
-

I I ; 
' 

~ II 
Holoo I ' ; I 

----=I 
w .... pg/L 2.847 

' 
10 ' 8.4 jlml. 

--
I I ; 

I 
~ 

w ... , pg/L 3.578 

1~00 
i 13. 

~ T. 
I 

'"'I"' bolow ; I ' w .... pg/l BBOO I 
I I ~toxloi1y. 

- - • 

~~ 
pg/L 3384 ' 5000 I 

__ Belo~ natural I ; .. ~--

pg/l 2.083 2.5 I 

~ Low . ; 
ol I ; -- ---, 

~ 
2600 ' NA I 

··--·-··- --
I 

~ i II j "'I"'""'· 
·-··· -

I I 

I w .... 2.5 NA 
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TABLE 6.10 Chemicals Detected in Groundwater of ST20 E9: Their Concentrations und Their Risk Evaluation St<Jtus 

Analvtt Measured 
N~thalene 
Nickel !Filtered) 
Nickel (Unfiltered) 
Nitro ,N02+N03 
Phenanthrene 
Pot111slum (Filtered) 
Potaulum (Unfiltered! 

I'PW"ene 
Residue DISS 
Silver (Filtered) 
Silver (Unfiltered) 
Sodium !Filtered) 
Sodium (Unfiltered) 
TPH 
Tin (Filtered) 
Tln (Unfiltered) 
Toluene 
Total X lenes 
Vanadium (Filtered) 
Vanadium (Unfiltered) 
Vln Chloride 
Zinc (Filtered) 
Zinc (Unfiltered) 
m~ene 
oX lene 

CAS 
Number 

91·20.3 
i 7440.02·0 
! 7440.02·0 

N02+N03 I 

85·01·8 I 
i 7440.09-7 

7440-09-7 
i 129·00.0 i 

RESIDUE i 
7440.22·4 
7440'22·4 
7440.23-5 

i 7440.23-5 
TPH. 

7440.31·5 
7440·31·5 
108-88·3 ! 

1330·20.7 
7440-62·2 : 
7440.62·2 

75·01·4 i 
7440.66·6 
7440.66-6 ! 
106-38·3 i 

I 95·47·6 i 

(a) .. •water" re resents round water beneath the site. 

Matrb: 
Codelal 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Unite 

IL 
IL 

. uo/L 
! /L i 
! ----;m(L i 

IL 
IL 

i - uaiL 

i /L i 
! ll 

/l 
IL 

i -UtliL 

IL 
1 -uaiL I 

IL 
i UaiL 
; /l 
~~~ 

/l 
i /L 
; /l 
;~ 

' /l -;;;;,c 

ibi" .. UCL ,';n-;.esents U er Confidence Limit !UCL =Mean+ 2"std). 

Aver-;;; 
Value 
24.9 
16.33 
16.5 

13.67 
3.68 
4217 
3850 
3.235 

2.BOE +OS 
6.667 
7.95 
3950 
3917 
1836 
52.5 
50.5 
1233 
240.4 
13.18 
12.08 

1 i 
21.35 
5.633 i 
489.3 
184.8 

Sheet 2 

Mex. Value 
Detected 

160 
23 
24 
16 
22 

10000 
10000 

15 
3.22E+05 

10 
10 

4300 
4400 
13100 

65 
53 

21000 
2200 

15 
15 
1 

40 
9.1 

4700 
1400 

95% Risk Evaluation Statua and Reason fer Remov11l 
UCL(b) 'from FU!ther Consideration 
127.1 
22.87 
23.85 

NA 
i 14.28 

NA 
NA 

10.81 
NA 

I NA 
NA 
NA 
NA 

I 10186 
64.75 
52.95 
9746 
1426 

NA 
NA 
1 

NA 
9.062 
2723 
999 

iRemoved: Unfiltered value used. 
Removed: Maximum value below screemng level._ 
Removed: Water Quality parameter. --

1

1 Removed: Low toxicit~. 
!Removed: Low toxicity. 
;Removed: 95% UCL below screeenin~e_l. 
Removed: Water quality parameter. 

i Removed: Unfiltered value used. 
·Removed: Maximum value belo:!" ~<;'!.~£~in!J lev"l. 
Removed: Low toxicit 
Removed: Low toxicit 

i Removed: Maximum value below screening level. 
iRemoved: Filtered value used. 

'Removed: 
:Removed: 
Removed: 
Removed: 
Removed: 
Removed: 

Value for m,p xylene used. 
Maximum value below screening level 
Filtered value used. 
Qualified and not detected. 

Maximum value below screen~~g_!~v~l -·---­
Filtered value used. 

;Removed: Value form, x lena used, 



TABLE 6.11 Chemicals Detected in Surface Soils of S -~ Their Concentrations and Their Risk Evaluation Status ) 

~ Monl> ; MO>. Voloo 95% ~ '"' '"' --! I I I ' 
I I 

Soli "'"' 3:1.7 NA ' I mloo bolow I mi. •.. ····-· ··-

~ ~~ 
i .~ ' I I .... 

! 
! ------

I ! 

Sol!_ I . ; ~· NA 1 _Low I 
... 

! -----

' I 
·~-CC 

"""I' SoU ! 

·~~· 
NA 1 Bolow """"I ..... 

' I ' level. 

I Soli -~ ... 
u "" 980 

• •so I 
Soli pg/kg N~. 

I I 400 540 I scre~r""9 !~~vr,l 

I ;'": 
! _i()O 

I 

400 NA 
..... ___ - .. 

I 

I u 
a~."~"'' '" level. 

·~ 
NA 

.. . . .... ----· -----
II 

- ---- -- --" -·-
I ' . 

I ~ ~ 
II 

-----

... ' ""'"'" .. 

:!§ I 
---~ 

~ 
I ! 

~ 
. 

u _IQ NA I II I I. l I u 
.i 

I I I I. 

-lf£ I I I I. 
I . Plllko ' 5 NA II I 

I I 1m II ! 
I 

~ 
§107 ~ 

I I .... 

I 'I ~+o· II . 
II 

~ ~ ~ 
I 

.. 
in I 

~ ' I I I I. 
i ---- . ... 

~ i 

I I I I. 

~:: 
I 

.. 

' ' I I ' 
744w. 

oil E+05 NA ' I 

~"I"' I I 
I I pg/kg ·75 11000 
I 

~ 
mloo I i I 

"'"' ' 34000 340• ' I i 11""'1. 

:!;II lis of li 

~ !'1'!, ' 
' 
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TABLE 6.12 Chemicals Detected in Subsurface Soils of ST48: Their Concentrations and Their Risk Evaluation Status 

I 
I 

I 

= 

' I 

I 
I I 

I 

~ 

N"m'" ,,:,, 

'*' 
,_,. -7 

~ 
I 

Co •1•1 ' 

son 

Soli I 

SoU 

s 

s 

,.,n,o~ 

""I'• 
"'"' 

"'''' 
pg/kg 

"'"' 

pg/1 

"'"' 

i 241. 

I M.,. 

46000 

7400 
. 30E • OS 

1200 

3.70E•OS 

1~13. 

~ ~0 
I lli~ I 6.90E•OS 

' 490( ' 4900 

44000 44000 

Sheet 1 of J 

1 UCllbl 

35943 

NA 

NA 

,.. 
NA 

NA 

NA 

NA 

li 

i Jl"'~'· .... 

"\J level. 
,; ;;-;;;-

!~~el. 
I 
I 
I 

i I I. 

" I 
i I 

i I I_ 

i lflvel. 

i ;_~~~ 
i I I. 

...... 
- .. 

---

- .. 

... . - I 

. .... - ... 

..... 

-· 



TABLE 6.13 Chemicals Detected in Groundwater of ST48: Their Concentrations and Their Risk Evaluation Status 

~ M". Vol"' 95% Rlok I 
' St""' '"' """" '" I 

~ 
Unlt1 i Vol"' hom I 

I ;y;;;: "' 0.23 ' ; '"l"o bolow 
' .. . . -----

"' 2.386 5 NA ' ' " - ---···-· 

"' . 

w .... -! I .. 
I 

~ ' ; ' I 

~~ pg/l 5.32 NA ' ; '"'l"o bolow • ;r )level 
-

~ 
; 

I pg/l 12.S 170 NA ' Solow """"I ' 

:iiili ~ : il I ! 

~ • Solow """"I ' j 

~ 
' ' 

~ 
.. 

; w. 

-!1i ~ - -
' 

Ill ~ I 
~ 

. ' 
pg/l ,58 i9k 

NA I -· 
; " ; I 

~~ ~ ' ' ~ 
I I I I 

i.16 5.6 NA 
.... --·-·· 

I 
--- ---- .. 

I 

$.1 
' • :illit I 

----

' ---
I 1.36E+05 NA I 

I ~ ... = " I 
pg/l 10.56 B NA I I 

~u I 
I ! 

! ! 

9~ t I. 

>bol~ i ' i 1 level. ---! ..... ! pg/L _10 ' 

I 
I ; 'bolow • i )level. 

~ n;- j ! 
I "'' 

84.48 950 491. 
' i ' ~ 

I ' """"I I 

I~ ' "" "" 70000 <A I ; 

~ -w. !Ooloo 
--

~ 
i 1.47 152 

~ ... @: ~ 
N, .. ow ; 

i 
-~ ~- ' 

~ ' I 
I "'' 0. <> <A 

I II I ~ 
: Filtered value 

I []., 2. 

Sheet 1 of 2 



"' . N 
0 

TABLE 6.13 Chemicals Detected in Groundwater of ST48: Their Concentrations and Their Risk Evaluation Status 

i CAS Matrix Aver11 • M~K. V11lue 95% Riak Eveluedon Stetua end Re11aon for Remov~l . . 
An11l • Meetlired Number I Codelal Unit• Value Oeteoted UCLibl from Further Conslderulon 

Nickel !Unfiltered! i 7440-02·0 i Water i pg/L i 17 25 NA 1Removed: Maximum valuo below scrooning level 
• 

. . 
Nitro N02+N03 7727-37·9 Water /L 32,88 185 158.8 ! Romoved: Wat&r quality parametor. 

Phenol I 108·95·2 Water i pg/L i 14.2 51 NA iRemoved: Maximum value below screeni_r:!_~·-· 
- ···-·· 

Potauium !Filtered! I 7440-09-7 i Wator "'" 
i 4163 8000 NA [Removed: Low toxicity. 

Potassium (Unflltared) 7440-09-7 Wator /L 4700 7200 NA !Romoved: Low toxicity. 
Residue DISS RESIOUEOISS i Water /L I 3.2BE+05 7.04E+05 6.39E + 05 ! Removed: Water ualit arametor. 
Sliver (Filtered) 7440-22·4 i Wator pg/L 5.34 10 NA !Removed: Unfiltered value used for Silver. 

. 
- ··-

Sliver Unfiltered) ! 7440-22·4 Water /L 6.68 10 
i 

NA . Removed: Maximum value below scree~jng_leve~· .. ! 
• Sodium !Filtered) 7440-23·5 i Wator pg/L 8683 11000 NA ; Removed: Low toxicity. 

Sodium (Unfllterod) 7440-23-5 
• 

Wator /L 9017 13200 I NA ; Romoved: Low toxicit . 
Sulfate SULFATE ! Wator /L 1.31E+05 1 31E+05 

' 
NA ; Removed: Water quality paramete;:·· 

" 

TPH TPH I Water ll 27250 4.00E + 05 2.21E+OS! 
Tetrachloroethane I 127-18·4 Water /L 0.706 i 3,3 " 

2.775 
Tin (Unflltarad) 7440-31·5 I Water pg!l 

• 
50.4 ; 52 NA !Removed: Maximum value below scr~en1ng_lev~l. 

• 

Toluana 108-88-3 I Water /l i 353.2 6600 2815 
Tot11i X lenea 1330-20-7 Wator pg/l ; 246.6 1990 1263 :Removed: V11lue form. 

. 
·X lena used. 

Trlchloroothane 79·01·8 ' Water /L 0.733 ' 2.1 
_,_ . 

1.829 
.oil i i . - " ·- - -··-

Vanadium !Filtered! 7440-82·2 Water 12.92 15 NIA ;Removed: Unfiltered value usod for Vanadium. 
Vanadium Unfiltered) 7440-82·2 Water /l 18.45 37 NA !Removed: Below natural b11ck round. 
Zinc (Filtered I 744Q-88·8 Water ll 11.88 30 NA !Removed: Unfiltered value used for Zinc. 

. 

~"' Unfiltered) 7440-88·6 Water ll 20 72.4 NA 
·-

cla·1 2·Dichloroeth 158·59·2 Water ll 0.748 I 1.4 NA i Removed: Maximum value below screening level. 
·~ 

'"' . 
m ·X lane 108-38-3 ' 

Water /l 445.3 3300 2251 
oX lana 95-47-8 Water ll 172.5 1300 826.3 Removed: Vnl,Jo for m.p-Xylone used. 
trena·1 2·01chloroeth lena 158·80-5 Watar ll 17.37 490 196 

--- --·· 

! i ~·-

(a) .. ~water~ re rasents roundw11ter benaath the sita 
or Confidence Umlt IUCL .. Mean + 2 "stdl 

. ~ 
~· 

b - UCL re resents U 
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TABLE 6.14 Chemicals Detected in Surface Soils of S1-.-..~: Their Concentrations and Their Risk Evaluation Status 
) 

CAS Matrix Avera • Max. Vaiua 95% !Risk Evaluation Status and Reason lot Removal 
Anal a Meaaured ' Number Code( a) ' Unite i Value Detected ! UCL(b) ! !rom Further Consideration 

1,1-0iohJoroethana 75-34-3 Soli i fk ! 0.6 2 NA Removed: Maximum value below screening_lev~!-. .. 
4 4'·000 72·54-8 Soli fk 630 ' 650 NA Removed: Maximum value below screer1inglavo!:__ 
4,4'-00E 72·55-9 Soil /kg 157 240 NA -·--· 
4,4'-DDT I 50-29·3 son /k 1640 2900 NA 

Aldrin 309-00-2 ' Soil ; lk 
-

3.25 5 NA ;Removed: Qualified and not detected. -· ·-
Benzene 71·43·2 Soil pg/kg 0.888 1 NA iRamoved: Qualified and not detactad. 

Benzo{a)anlhracene 58-55-3 Soil ' lk 365 
. 

470 NA 'Removed: Qualified and not detected. 

I 365 
.. 

Benzo(e) rene 50·32·8 Soil /k 550 NA ·-J.femoved: Qualified and not detected. 
" .. 

Benzo(b) fluoranthene i 205-99-2 ' Soil pg/kg 372.5 500 ' NA Removed: Qualified and not datacted. 

' 322.5 • Bonzo( hi) • lena 191-24-2 Soil /k I 330 NA :Removed: Qualified and not detected. 
Benzolk)fiUoranthene ' 207-08-9 Soil i pg/kg 360 530 NA 'Removed: Qualified and not detected. 

2.72 
... ... 

Beta·BHC 319-85·7 Soil /k 5 NA 'Removed: Qualified and not detected. I 
..... . 

Bisl2-eth lhex IJ hthalate I 117-81-7 Soli pg/kg 490 660 NA ;Removed: Maximum value below screening level. 
Chlordane 57-74-9 Soli lk ' 1083 2100 NA 
Chrysene i 218-01·9 pg/k ! 402.5 620 NA ·--····· .. 

Soli Removed: Qualified and not detected. 
Dieldrin 80-57-1 Soli lk ' 17.5 30 NA 

' Eth !benzene 100-41-4 Soli pglk 1.02 1.1 ' NA !Removed: 
----· 

Qualified and not detected. .. 
208-44-0 /k 490 970 NA 'Removed: 

.... . ... 
Fluoranthena Soli Maximum value below screeni~ level. 
He taohlor 78-44-8 Soli I lk ' 8.05 7.1 NA 'Removed: Quelifled and not detected. 

He tachlor a 1024-57-3 Soli lk ; 22 30 NA :Removed: Qualified and not detected. 
. --

oxide 
lndeno 1 2 3·cdl rene 193·39-5 Soil lk ! 322.5 330 NA --

;Removed: Qualified and not detected. 
Moisture MOISTURE Soli ; PERCENT ! 11.3 13.7 NA iRemoved: Son parameter. 

.. . 

Phenanthrene 85·01·8 Soli lk ' 385 550 NA ;Removed: 
.. ·-··. 

Qualified and not detected. 
rene 129·00-0 Soli i lk 490 970 NA 'Aomoved: Maximum value below screenin 

. .. 
level. 

TPH ' TPH ' Soil pg/k 45705 1.78E+05 1.43E + 05 'Removed: Maximum velue below screening levei;_ 
·- ·-- -- -

Toluene 108-88-3 ' Soil ' lk 2.552 7.5 NA ;Removed: Qualified and not detected. 
Total Xylenet 1330-20-7 i Soil i pgikg 3.414 7.1 NA 

. 
:Removed: Qualified and not detected. 

cie·l 2-Dichloroeth lena i 156-59·2 Soil lk ;Removed: Qualified and not detected. . . ... 

a) • •soU" re rennte surface eolls of site (less than 2 feet in de th). ·----··-

b .. UCL re resents U er Confidence Umlt UCL .. Mean + 2 • ttdl 
.. -··· 
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TABLE 6.15 Chemicals Detected in Subsurface Soils of ST49: Their Concentrations and Their Risk Evaluation Status 

CAS Matrix Averl!lge Max. Value 95% !Risk Evaluation Status and Reason for Removal 
Anal i Number Codetel Units Value Detected 

-·-· 
e Meaaured UCLibl !from Further Consideration 

1 4-0ichiorobenzene 106-46-7 Soil pgikg 165.2 330 NA :Removed: Qualified and not detected. - ____ ,,,_ 

4,4'-000 72-54-8 Soil lk 190 190 NA 
Benzone 71-43-2 Soil pg/kg 0.56 0.56 NA Removed: Qualified and not detected. 
Beta-BHC 319-85-7 Soil lk 1.7 1.7 NA !Removed: 

. 
Qualified and not detected. 

Eth lbenzono 100-41-4 Soil lk 2.9 2.9 NA Removed: Qualified and not detected. .. 
Moisture MOISTURE Soil i PERCENT 27.95 33 NA 'Removed: Soil parameter. 

TPH TPH Soil lk 1.03E + 05 8.60E +OS 5.57€+05 ~Removed: Ma;.:imum value below scree_nlngJ!::_:el. 
Toluono ' 108-88-3 Soil - pg/k.g 0.68 0,68 NA ~oved: Qualified and not detected. 

Total X lenes 1330-20-7 Soil f19/k.g 30 30 r--IA ··Removed; Qualrf~~~-and not_.?~tected. -! ---· 
cis·1 ,2-Dichloroath iene 156-59-2 Soil ! pg/k.g \--.-- 'Removed: Qualified and not detected. 

~ i==·· 
i 

• •soil" re resents subsurface soils of site (groater than 2 feet in depth). . . . 
• UCL re resents U er Confidence Limit IUCL .. Me en + 2' std) 
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TABLE 6.16 Chemicals Detected in Groundwater of ST49: Their Concentrations and Their Risk Evaluations Status 
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TABLE 6.16 Chemicals Detected in Groundwater of ST49: Their Concentrations and Their Risk Evaluations Status 
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TABLE 6.17 Chemicals Detected in Surface Soils of ST50 (Blairs Lake): Their Concentrations and Their A1sk tva1uat1on ~tatus 
) 

CAS ) Metrlx Averege i M
0
"

0

,.

0

V
0

o,
0
1ude ! 95% 'Risk Evaluation Stetua and Rea_"-"-'-'-' R_•_m_o•_•_l_____ _ _ _______ II 

Analyte Meaeured Number 1 Code!el Units Value UCllbl itrom Further Consideration 

2-Methylnaphthalene 91·57·6 Soil '! pg/kg i 2B5B7 95000 NA !Remov!ld: Maximum value below screening lt~vel. I 
f---~·~~~.m~ .. "':'~"m~--fl--:;c;'~c~c-=:::o_c:'--if' --::':~:': -+-':':':'~":'--j-'-7'.'•"~:'~o:oo~e'-f1 _ _,_1,.00,'6':'~c:c0~7'-+--:,c~~:':,--/:""''m""o'•'•'~''-'leo"wc•"'~''''~;,1,c. ____________ ·_-,_ ___ ---~-~--~ 

Barium 7440-39·3 SoH pg/kg 1.5BE+05 j 2.69E +05 i NA !Removed: Maximum value below screening level. ____________ 't'. 
Benzene 71-43·2 Soli pg/kg 706.3 ! 3470 i 3465 

~~~~--1-~~~~~+-~~,L_~~--~~~~-o--------------------
cadmlum 7440-43·9 Soli pg/kg 1002 1390 NA 

f--~"""""--t--:===:--r---':"'-+-~-+=~'--:-;~::-r---":''----,::---:-c-~· ------- -----
Calcium 7440-70-2 Soli pg/kg 2.52E+06 3.53E+06 1 NA :Removed: low toxicity. 

f---occh",,"mc,",m'----t-:7c,c.:e-0•07°-:3-+-c.~.:u--:-+--"',',c,•,--tcc:,;,:o:,;3oc.r;_c':,:,:7o0o:"'-·f-_c"C7•--"~"'"""-ccoc~'"'------------------------- ------
l=====~~c~.~.~ .. ~.~~=====~=~7~·~•~e-~·~·~-~·=J't==~·~·~"===+;==="'~'~"~=·===t==~·~7~s~•~==t===~·?,.~o~o~===t==~N~A~===~!·R~•~m;,~.;.;,~,~M~~·~·~~m;u~m;~,;,,~u;.:;.~.;,,;w~~·~·; .. ;.;,~:,~9~,;: .. ;.~ .. =====----·-... -.. --~ 
r Copper 7440.50-6 Soil pg/kg ! 20477 28700 i NA !Removed: Maximum value below screening level. 
f--:::::"'"'7'::::---t--':==::;c;;-.;--;;::;-+-~--'-~;':;-j----'~--t~~="';'-7::=:=""-"":~""-"'='-='---~. -! 
f---:o~•·~·~""'e'"'"''~'"~--t--'-''03=2-"Bc4-"7'-r-'o'~'''-+-'"''':'""''--i--''o':''o·o7-+-c'c•coco':--+-'4"7:'3"2~t"''m""o'•'•'~''-'M"'"'''m"""m~vc•~'"~''.E.b'~'~'~w'.''~'1<'~"~"~:,~91."''~"-"'el.. ___ .. ___ ___ ; 

Ethylbenzene 100-41-4 Soli pg/kg 7967 31000 NA ,Removed: Maximum value below screeni~g level__ __ _ ____ 
1

: 

Fluorene 86-73·7 ! Soli pg/kg i 101.7 400 i NA 
1
Removed: Maximumvaluebelowscreenmglevel. 

f----'-'7,,':',:,"'----!-i -:;7~4~3~9~ .• ~9~_;,-r-c,~.~~~--t-~"'c'~'~'':,--+c,~.~7~7~E~+~0~70-c2~.~.7,;;,~+~0~7--:r-'N~A--c!A~•:'m':,~v"•~d~:"L~o
0w"':,~,.~~",:~,,~.""-"'"""-'~""'~'""""'~·---- --------1 

f---:-:-'"~·~'=:---i-:7~4~3~9-~9~2~·1;-r-;'~'~"--t--":"'''~'~'--tc;-;'~'~4~9~B;;;-f-j7,2~B~2~o~o;;;-_'-!,_~N~A:---fi;-:::-:c-:;-;---:-:,-:-:------------··-_-_~~----.--_·li 
Magnealum 7439-95·4 Soil pg/kg 1 3.59E+06 ! 4.95E+06 NA :Removed: low toxicity. 

L._-2MC:''c'~':':'~'''----r77C.4~3:•~-·~•;·:•-',--c'~'~"---t-:;:."~''~'~'~'~-t'c3o·~7~e~e~+;oosCJ._c'c·c7~3~E~+"o"sc_t--;"~A;---~:-:-~-;-:-:-:-c-c--------------------- I 
f'--.,-M!!!!o~lo~tu~''''---j-~M"="D"IS:'T~U~RCE;_t' -c'o'~lcl -+-"PE,R0c0EeN,Tc_~~-c1CIC.C0:7---t-_-;:o' ·=--i---"NcA'--j;0R!om""o'v'''C'C-'S~o~ll.fP~'~"~m!!'ete r. ----- --- --- i 

Nephthalene 91·20.3 i Soli pg/kg 1 13015 ! 45000 NA ! Removed: Maximum vaCiu"o~b~o~l~ow-,~,-.. ~.~.~~"~OCic,-.c,,c. ----·----·-- ,i 
f---'!!!N~I~o;'ko~l:"''---f--:7~4~4~0-~0:;2;-~o--:t! -",;,:;,~, -i;---"': POg:/k~g'--j-~1~7~7~3~2-i!--;2~4~3:0:0--j--;:Nc;A'--f!':R!om""'•'•'•,c,-:'M:',",',m"u~m"-'":', "-,"",""~~'!'"_ "'-~, "",'------- ·---- j 

va ue e ow screen•ng_,_,._. __ _ _ _______ I 
f-----"""'~''"'"'"'"cm~----+-c7c•c•co-oo;'"o:7c-'--c'o'c'c'--l---'"'':"'''--t-'c'c3:7:'c•:;o:•~i--o':·3:':'c'co:•c_+--"""•'--t!:"''m"'''"''''''-'L~·"w"'~'~'~''~:,yvc·-------------------sod1um ! 7440-23·5 Soli ,ug!kg ( 1.07E + 05 1.38E +05 NA Removed: low toxicity. ·--·----. ,i 
f-----'cro,c"CC-----+-""cr;P:H~~-+~·---.;,:;,c, --1---'"',:,,','--+-,;.:7:,:,c,:;o:,~--':3.co~7:Ec+cocec-fc2c.oo3o,o+~o0s-I::R'•m~o0••'•~,-=Me•"•c'm'u'm~v1,c,"_'_•_•c'-,w-.-,-,,-,-,-~,-,-,-,-"-'c'-·c--__ -_--_-_-_--__ ~=· 
1--~~T~'";:'"~'~"~'-:-:--t--;;'~o~s-~s~e;-3~-+1-cs~o~l~l --j'--'"~'"~''--i-~'~'~'~';;--j--:;-;•~o~o~o~o;.;--J---';"~A'---fl;;•:•m:=oev~·'~'--7M~•~·~·m~u~m:c·~·~·u~•c•~·~'e'w~·~·:<"~'~'~;,~9~,,,.~,1':.· _____ _ 
f---T~o~'!''~x,v".'!'""'"''----.f-~'c3~300-"2c0-07;-il--;s;o':;"---+li_cP~o•lkc'"--f--;-":.;'•;,o;--T!-'2c·;';"T;'':o0sc_f-_cNcA"--t';R0ocm"o'•e•"'"'cM~·~·''m'u"mec'v!'~'""'~b~•~''"w~o~"~'~'~"~'"~'.!'~'"~''"'-1 . _____ -_-
' ___ ,v!''::""="''"~m"-----·f-' -:7:;•:;•:e-:;•;:2;:·2;-+---~'c':O"--+-""~'•'c'•'-+-~';"~8:'1;-5;--;--c;-:';;';'o~o':::-f--c"cA7--t'!R0ocmco'v"'"'"'-'M""'~''"m0ucm"-'"!'''"!'"b"'~''"w~,~"~'~'~"~;,~g_:l!'"~'~'·c_ ___ _ 
r Zinc I 7440-68-6 Soli I pg/kg 77633 ! 1.08E +05 NA !Removed: Maximum value below screening level. --· 
1---~"----lrc:==:.+-="--+, --""""---t-"=-+ /, -"'""'-'""-t---=--r, ==-"""="-""""-"'===""""'------ --~ 

f';''~' ~-~·•;:•;"c·:·~·~··~·~·::":'~'~'':"':"~';"~-:;":;.'~''':''::'::•~"7.':''~'·~·~·~·~h•"•~2~t;:":;'c':'"-''';'~'~'h~J~. t-----t-------------1.------------------------·::::-_ ~~=-1' 
(b) • UCL represents Upper Confidence Umit (UCL • Mean + 2•atd) -~ 
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TABLE 6.18 Chemicals Detected in Subsurface Soils of ST50 (Blairs lake): Their Concentrations and Their Risk Evaluation Stt1!tls 

CAS Matrix Averega I 
Velua , 

Max. Value 

Detected 
95% 

UCL)b) 
Risk Evaluetlon Status end Reason for R11mov~l -: 

Code{11) 1 from Further Consideration 

2·Chlorophanol 95-57-B Soil ! pglkg 405.6 . 4150 2299 ,Removed: Maximum value below screening leva!:_ ______________ _ 

1 __ _,2c-~M~·~th,yclo'o'p~h~th'''''"""''--i----''c':·5070-0e,_+-c'"'c;t'--+'--""<''c'•'-~-c;':'::'~Oo4_-;- 3.20E + 05 i 2.00E t 05 'Removed: Maximum value below screening level~----
r Aoenaphthena 1 63-32·9 i Soil pg/kg 175,5 1600 ;1 995.6 'Removed:Maximumvaluebelowscreeninglev_el. 

Acetophenone 98-88·2 Soil / pg/kg 5371 - 75000 45452 ~Removed: Maximum value below screening level 
f----"':Ac,,~m'C',,","m"'---i--c7~4::,:,~_ .~a-~.-~i --;,:',c,,c---+ 1. --""•,,;:,•,--+c,~_~o:',:',-',~o~7:-r--,~-:,;,;,",~o~7;-r---"'NC':A'-'--,-~ R0."m""w~.",",-:'c,"w"",c,",,",~ity'.""--"'""'"--'"""-'"'-"'-"'""-- - -- · -- .. --

' ____ cA:o!!"o'""'o''-----+-':740400,-~308c·2,__ Soil 1 pg/kg ,I 5696 i 18200 179c4c7--j:-:-----,-,-,---,- .. ·--- _ -=~~=--
r Barium 7440-39-3 Soli ! pg/kg 2.30Et05 1 3.66Et05 _ _L NA IRomoved: Maximum value below s~reenin_\l_~':_?l 
f-----:"o'c":""""''----+--:;7:-;-'·;:•::;'::;-'':;-'----:'''C:"--,--'""'c'~'''-~.,.---;;•::-••;o;·7:-r-+--c'~'~'~o--f-c'::':;•:-':--,------------- .. ~.---------

eervllium 1 7440·41-7 Soil I pg/kg 236.7 620 612.3 1---"!C='---+-'=""-:'---t----"""-+--"=-"--+--'='--'--=:--+--='-------------
Bls (2-ethylhexyl)phthalate ! 117-81·7 I Soil pg/kg 71 700 369.7 'Removed: Maximum value below screening level 

!---"''-=====:..+-:~':'-':c-+---"'"--+--"""'"---;--:-'-':--r-=--'-'=---'-="'-'-==-=:..=-=='-'--"'""- -- -
C11dmium 7440-43-9 Soli pg/kg ! 1208 1990 NA ,i 

1----""'='----+--':='--=-"--'---"'"-+--'=C"--t-:-::=-'-::-'-:-="'=-'~-"'-'----+::---,-,-------:------ ----
f------oc~.,,,,,,,~m"--------ll--=''''oo-~7co-c':-i---cs,,'."---+--'""'~'?'''---!~3c-'c'o'o'C:'''-r-"'C-·:·o·:·:co,o __ f--C"'Ao_ __ f!R"'"mco~~"·''c'clcoew~to''"''"'"''c· ___ __ 

Chromium I 7440-47-3 ! Soil i pglkg 1 19567 i 25600 NA 
1 

.. ____ _ 

f----'':7'""--+--';'~::::--'-:::c:-----!---'"":"'---t-~:;---t----;-~---;------c-':'----!-;---;-:-:-:-;-c-----;----;-c----c- - -
Cobalt 7440-48-4 Soli ! pg/kg I 11 165 15300 f NA (Removed: Maximum value below scre~nong lev?_l. 

I 
I 

Copper 7440·50-8 Soil 1 pg/k.g 2B4B2 j_ 42700 _l NA :Removed: Maximum value below screening level 

Oibenzofuren ! 132-64-9 Soil j pg/kg 803.3 11000 5943 ! Removed: Maximum value below screening level -I 
Ethylbenzene 1 00-41·4 Soil pglk.g 25339 ! 1 .70E +05 1.37E + 05: f Removed: MaXimum value below screening level.-=.~-: ____ ---~-~· 

Fluor11ne i 88·73-7 Soil i pg/kg 776.3 12000 6122 Removed:Maximumvaluebelowscreeninglevel. I 
~=======~~~~'~'~"~~=======~==7~4~3~9~-~8~9~-6~=~===~S~o*ll===t' ==~p~g~lk~g~===~~· ~2=.3~9~E~·~~0::7=-~i =~3=.4t3~E~,~~o27=====~N~A~~==~;! R~o~m~o~~~•~d=• jl~o~w~~~o~o~lo~ittv~-~~~~~~~~~~~~~~~~~'- -_-_ ---~- =. 

·Lead 1 7439-92·1 Soil I pg/kg i 19955 31900 NA 
-! 

Magnoslum I 7439-95-4 I Soil pg/kg 1 5.26Et06 7A4Et06 [ NA _]Removed: Lowtoxicity. 
f------M~.,~.~.~,",,~,"------r i-7~4~3~9~-9~8~-~,-"---o,,~,c,--T-i-"P~9~1k~gc__fCI,~-4~8=E~,co~s~i--,~.~,:,:,~,~oso-f---N~Ac_ __ -fi""oc~~~~~~-----------------------------
i---=="----i--'"""'::=--c---"'"---f-, --==:-t-~o:-=-t---"-':':C:~l-::c-::----+::---,--:-::------------- --- -- ---

Moisture i MOISTURE SoU i PERCENT 16.9 i 36,7 34.6 !Removed: Soil parameter. 

N-Nitrosop_!Perldlne 100-75·4 Soil pg/kg i 49.29 320 ! 230.9 ;Removed: Accidentally contaminated sample. ------- ------

f-----"""'"'hctch"'"'''"''---+ l--:;:;':c'-;:':O-:;'C;:---I---:'o':;"--t-l--'""'~"~''--i'--'~·~·~7~t;-~--''c· o~o~E~•:;;:o"s_·~-'c-co~'~'-;'-'o~•'-+:! R;o•cmc'c~o'''c' ~M':"""'"m""~m.c:~ •c'""'' '''''''"w'-""''''''~"'"""'~' ·~~~·c'-___ -----~--~-] 
f-----:"c''''e•cl ____ ~i-~7~44~0-::;;0;2:-0:=-i--~Soo:;ll--ti _ _,p0g~l~kg:--r-c2~4~9;'8~3:=--r--'~8~6~0~0:__~' -~N~A,;;;--~i R;:•cmc'c~o•~d0; CM':""e'cmo"cm.c:~'c''"'' _,b,ool oew'-'-"''''''~"'"""9~1 ·~~''c'-_ . _______ --I 

Phenol ! 108-95·2 Soil pg/kg ,I 402.3 .1 4150 2298 ,.Removed: Maximum value below screening level. 

Potnslum I 7440-09·7 i Soil pg/kg 1.25Et06 t.72EtOB NA !Removed: Low toxicity. 

Sodium 7440-23-5 1 Soil pg/kg i 1.31Et05 2.16E+05 NA [Removed: 

TPH i TPH I Soil , pg/kg i 5.28Et06 9.18Et07 !'3.88Et07!'Removed: 

Low toxicity. ----~ 

95% UCL value below screening lev;i~------==· _ __;____ 

Toluene 108-88-3 SoU i pg/kg 15082 1 .SOE +05 ! 1.1 OE + 05 !Removed: Maximum value below screening level. 
f-----=--'-""!"'"-----1-:'=:":--il-:::c:-----!---' 1"":"'----\-c~""::;-+-----:-c;:;;--:-:::---r;. ~-::.F' .=-'='====="'----Total Xylene& 1330-20-7 Soil 1 P9/tg 2.12E + 05 1 .47E + 06 ! 1. 17E t061Removed: Maximum value below screening level 

Vanadium 7440-62-2 I Soil pg/kg 22633 l 29000 !_ NA !Removed: Maximum value below screening leveL 
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TABLE 6.18 
) 

Chemicals Detected in Subsurface Soils of ST50 (b,a!rs Lake): Their Concentrations and Their Risk Evaluation St<ltk ) 

I CAS Matrix Average Max. Value 95% Risk Evaluation Statue and Reason for Ramo11al 
--· - -

Aulyte Muaured L Number Code(e) Units i Valua Detected UCllbl i from Further Conaldaratlon 

Zl"' i 7440.88·8 son pg/kg 1.02E + 05 
' 

1.57E + 05 NA !Removed: Maximum value below screen~~ lo:_~l 
----

I ' ! ----- -· - .. 
l•l - ~soli" represents subsurface soils of alta (greator than 2 feet in depth). _l ----

I I 
-~---

j {b) • UCL represents Upper Confidence Umlt (UCL • Mean + 2' std) 

Sheet 2 of 2 



TABLE 6.19 Chemicals Detected in Groundwater of ST50 (Blairs Lake): Their Concentrations and Their Risk Evaluation Status 

I I 
AoolylO 

~ I Uol" 

~ 
~ ; hom fu"h"' I 

; II 

' ; ·""""'- .PJJIL 5 JiA ' : ; 1 "luo bolow level. 
I 

I II Woto< pg, 170 170 ! I """' II 
I ; II I 

~90-S i I ; 
. -· 

I ; Wot0< "'' 26644 10600 6: 142 Low i i 
·----. 

A""'lo I w .. .._ #9/L 4 13.50 1 Vol"' bolow "''""II ----- ! ; I 
Barium il '"" pg/L 160.7 700 524 II I ''I"' md. 

; I II . .. . 

'"" pg/l 35. 335 210,4 ... - ' 
IIi II "' ...... I II 

I ,., 1 4 3.525 

-1 
.,. I 117-81 Wotot pg/L 4. 4. .NA II ; "'"' '" ; I I ; ; ; 
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Exposure duration for soils and sediments, both ingestion and dcnnal contact, and particulate 
inhalation differ from standard EPA default parameters. The values were adjusted to compensate for the 
sub-arctic climate at Eielson AFB_ The values used (146 days for industrial and 180 days for residential) 
were adjusted based on the number of days in Fairbanks without snow cover. The mean number of days 
without snow cover at Fairbanks is 146 days; 180 days is presented as a reasonable maximum value. 
These values were initially advanced in Appendix A of the Remedial Investigation/Feasibility Study-­
Operable Units 3, 4, and 5 Management Plan, Eielson Air Force Base, Alaska (Battelle 1992). The 
effect of adjustment is discussed in the uncertainty section 6.1.4. 

The input concentrations for benzene in groundwater for future scenarios at ST48 arc derived from 
fate and transport modeling using the Multimedia Environmental Pollutant Assessment System 
(MEPAS), a computerized modeling system developed by Pacific Northwest Labo_ratory. The results 
indicated that benzene concentrations have been and will continue to increase, exceeding their MCLs. 
The modeling scenario, however, is very conservative and does not include natural dilution and 
dispersion. 

For a more detailed description of the models used, see Section 4.0 of the remedial investigation 
(U.S. Air Force 1994b). 

6.1.3 Toxicity Assessment 

The values and references for all toxicity data used in the risk assessment are given in Table 6.20. 
Toxicity data are divided into carcinogenic (slope factors [SFs]) and noncarcinogenic (reference doses 
[RIDs]). 

SFs have been developed by EPA's Carcinogenic Assessment Group for estimating excess lifetime 
cancer risks associated with exposure to potentially carcinogenic contaminants of concern. SFs which are 
expressed in units of (mg/kg-day)"1

, are multiplied by the estimated intake of a potential carcinogen, in 
rug/kg-day, to provide an upper-bound estimate of the excess lifetime cancer risk associated with 
exposure at that intake level. The tenn "upper bound" reflects the the conservative estimate of the risks 
calculated from the SF. Use of this approach makes the underestimation of the actual cancer risk highly 
unlikely. SFs are derived from the results of human epidemiological studies or chronic animal bioassays 
to which animal-to-human extrapolation and uncertainty factors have been applied (e.g., to account for 
the use of animal data to predict effects on humans). 

RIDs have been developed by EPA to indicate the potential for adverse health effects from exposure 
to contaminants of concern exhibiting noncarcinogenic effects. RIDs, which are expressed in units of 
mg/kg-day, are estimates of lifetime daily exposure levels for humans, including sensitive individuals. 
Estimated intakes of contaminants of concern from environmental media (e.g., the amount of a 
contaminant of concern ingested from contaminated drinking water) can be compared to the RID. RIDs 
are derived from human epidemiological studies or animal studies to which uncertainty 
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factors have been applied (e.g., to account for the usc of animal data to predict effects on humans). 

No EPA toxicity data exist for TPHs. Thus, TPH was not carried through the nsk calculations. The 
components ofTPH (e.g., benzene, toluene, ethylbenzene, and xylenes, and napthalencs) are included in 
the risk calculations. Other chemicals not carried through the risk calculations included metals which had 
values less than background. 

6.1.4 Risk Characterization (Current and Future} 

The exposure point concentrations for each source area (Tables 6.2 through 6.19) were used with the 
toxicity data (Table 6.20) to calculate the risks for carcinogens and noncarcinogens at each of the OU I 
source areas. 

For carcinogens, risks were estimated as the incremental probability of an individual developing 
cancer over a lifetime as a result of exposure to the carcinogen. Excess lifetime cancer risk was 
calculated from the fo-llowing equation: 

Risk = CDI x SF 

where: 

Risk =a unitless probability (e.g., 2 x I o-5
) of an individual developing cancer. 

CDI =chronic daily intake average over 70 years (mglkg-day). 
SF= slope factor (mgfkg-day)"1

. 

These risks are probabilities that are generally expressed in scientific notation (e.g., I x 10~ or 1 E-6). 
An excess lifetime cancer risk of 1 x 10~ indicates that, as a reasonable maximum estimate, an individual 
has a I in 1,000,000 chance of developing cancer as a result of site-related exposure to a carcinogen over 
a 70-year lifetime under the specific exposure conditions at a source area. 

For noncarcinogens, the potential effects were evaluated by comparing an exposure level over a 
specified time period (e.g., lifetime) with a reference dose derived for a similar exposure period. The 
ratio of exposure to toxicity is called a hazard quotient (HQ). By adding the HQs for all contaminants of 
concern within a medium or across all media to which a given population may reasonably be exposed, the 
hazard index (HI) can be generated. The HQ is calculated as follows: 

where: 

CDI =chronic daily intake. 
RID = reference dose. 

Noncancer HQ = CDIIRID 
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CD! and RID are expressed in the same units and represent the same exposure pcnod (i.e., chronic, 
subchronic, or short term) 

Risk calculations were made for each of the three land-use scenarios, all associated exposure 
pathways, and for two different exposure cases--average exposure and reasonable maximum exposure. 

Tables 6.21 through 6.26 summarize by source area the risk calculation results. Each table hsts the 
cancer risk and the HI for each exposure pathway individually. The values presented arc for the 
reasonable maximum exposure case only. A total cancer risk value and a total HI are presented that add 
all of the exposure pathway risks together. 

Table 6.21. Summary of Cancer Risk and Hazard Index for the Reasonable Maximum Exposure 
Case,ST20 E-7 Complex 

" " 

Land-Use Scenario 
.. 

Current Industrial Future Industrial Future Residential 

f--C"ancer H~nl Cancer Hazard 
Exposure Pathway Risk Index Risk Index 

~·--·-· ----··-·-------- .. -----!-···-· 
Ingestion of groundwater NIA NIA 6.1E-04 I I 

Dermal contact during groundwater use NIA NIA I.IE-03 10 

Inhalation of volatiles during groundwater use NIA NIA 4.5E-03 1,300 

viE~ 
-· ... 

Ingestion of surface soils 0.0 2.6E-07 0.0 

r-o;~al contact with surface soils 2.6E..:08 
-···--· 

2.6E-08 0.0 0.0 

Ingestion of subsurface soils 2.0E-08 0.0 2.0E-08 0.0 

Dermal contact with subsurface soils I.OE-08 0.0 i.OE-08 0.0 

Inbalation of volatiles from soils O.OE+OO 0.0 O.OE+OO 0.0 

Inhalation of resuspended particulates from soil 4.4E-ll 0.0 4.4E·l I 0.0 

Ingestion of plants NIA NIA NIA NIA 
" 

Summation for all exposure pathways 3.2E-07 0.0 6.2E-03 1,311 

NIA not analyzed because the pathway was not considered complete under th1s land-use scenano. 

NOTE: Metals arc not included. 
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Cancer Hazard 
Risk Index 

2.0E-03 3.\ 

1.7E-03 15 

7.6E-03 1,800 

2.IE-06 0.0 

6.0E-08 01) 

9.5E-07 0.0 

I.lE-07 0.0 

OOE+OO 0.0 

6.6E·II 0.0 

5.7E-07 0.02 

I.IE-02 1,818 
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Table 6.22. Summary of Cancer Rtsk and Hazard lndcx for the Reasonable Maximum Exposure Case, 
ST20 E-8 Complex 

- ·---·-· 
Land-Use Scenario 

-·· 
Current Industrial Future Industrial 

Cancer Hazard 
--~, 

Cancer Haurd 
Exposure Pathway Risk Index Risk Index 

Ingestion of groundwater NIA NIA 4.6E·05 0.11 

Dermal contact during groundwater use NIA NIA 5.9E-05 1.1 

Inhalation of volatiles during groundwater use N/A NIA 3.5£-04 1.7 

Ingestion of surface soils O.OE+OO 0.0 O.OE+OO 0.0 

Dermal contact with surface soils O.OE+OO 0.0 O.OE+OO 0.0 

Ingestion of subsurface soils 1.3£-07 0.0 1.3£-07 0.0 

Dermal contact with subsurface soils IJE-07 0.0 1.3£-07 0.0 

lnbo.lation of volatiles from soils O.OE+OO 0.0 O.OE+OO 0.0 

Inhalation of resuspended particulates from soil O.OE+OO 0.0 O.OE+OO 0.0 

Ingestion of plants N/A NIA NIA N/A 

Summation for all exposure pathways 2.6£-07 0.0 4.5£-04 2.9 
·-

NIA not analyzed because the pathway was not constdert:d complete under thts land-use scenano. 
NOTE: Metals art: not included. 
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Future Residential 

Cancer Haurd 
Risk Index 

1.6£-04 0.30 

IOE-05 1.6 

5.8£-04 2.4 

O.OE+OO 0.0 

0.0£+00 0.0 

6.3£-06 0.0 

1.4£-06 0.0 

O.OE+OO 0.0 

O.OE+OO 0.0 

O.OE+OO 0.0 

8.5£-04 4.3 
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Table 6.23. Summary of Cancer Risk and Hazard Index for the Max1mum Exposure Case, 
ST20 E-9 Complex 

. --- ----------·-- ··-· ·~· --- "'" 

Land-Usc Scenario 

f--··Currentlndustrial Fulurc lndustnal 
··,---·······--··--

Future Residential 
- ----

Cancer Hazard Cancer Hazard Cancer Haznd 
Exposure Pathway Risk Index Risk Index Risk Index 

----- ···--~--·- ~-~-~ ·---~---- -
Ingestion of groundwater NIA NIA 1.2E-OJ 0.69 J.9E-03 2.0 

Dermal contact during groundwater use NIA NIA 1.5E-OJ 73 2.5E-03 10 
- -~·-

Inhalation of volatiles during groundwater use NIA NIA 8.8E-03 8.3 I.SE-02 12 
--;--·-··· -- ·-~---------

Ingestion of surface soils 9.\E-07 0.0 9 IE-07 0.0 6.6E-06 0.0 
-;:--· ------Cc;-;-·-;c;-

Dermal contact with surface soils 9.1E-07 0.0 9.1E-07 00 2.\E-06 0.0 

Ingestion of subsurface soils 4.7E-07 0.0 47F-07 00 4 9E-06 00 
-----------·- " "--------~~~-------·----------------- ---- ------ ---- --- ------------ - --------- --- ----·-·-· 
Dermal contact with subsurface soils 4.7£-07 0.0 4 7E-07 00 L4E-07 0.0 

---
Inhalation of volatiles from soils 6.0E-09 00 6 OE-09 00 6.0£-09 0.0 

-----
Inhalation of resuspended particulates from soil 7.8E-Il 0.0 7.8E-ll 0.0 UE-10 0.0 

--~-~- ---------- - --------- -------------- --- -----------·-
Ingestion of plants NIA NIA NIA NIA ]_4E-05 0.0 

·-~ --------- -·--------· 
Summation for all exposure pathways 2.7E-06 0.0 1.2E-02 16 2.1 E-02 24 

·- ---- ··-
NIA -not analyzed because the pathway was not constdered complete under th1s land-use ~cenano_ 
NOTE: Metals are not included. 
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Table 6.24. Summary of Cancer Risk and Hazard Index for the Reasonable Maximum 
Exposure Case, ST48 

!F"---~C 
c 
~ ·:=~~~::~. -- ---c~~~~ 

Land-Use Scenario 

Current Industrial Future Industrial Future Residential 

Cancer Hazard Cancer Hazard Cancer Hazard 
Exposure Pathway R1sk lnde!t Risk Index Risk Index 

Ingestion of groundwater NIA NIA 2.7£-04 1.4 9.0£-04 3.8 
-

Dermal contact during groundwater usc NIA NIA 3.4E-04 2.6 5.8£-04 3.7 
... 

Inhalation of volatiles during groundwater use NIA NIA 2.0£-03 4.1 3.4£-03 5.8 

Ingestion of surface soils 1.2£-06 0.02 1.2£-06 0.02 9.2E-06 0.15 

Dermal contact with surface soils l.OE-06 0.0 l.OE-06 0.0 2.5£-07 0.01 
---~~--~-- ---~---

Ingestion of subsurface soils 1.2E-07 0.0 2 21:-07 0.0 I.OE-05 0.08 
c-~~• 

Dermal contact with subsurface soils 2.2F.-OR 0.0 2.2E-08 0.0 2.3£-06 0.01 

Inhalation of volatiles from soils 8.1£-09 0.0 8.1£-09 0.0 8.1£-09 0.0 

Inhalation of resuspended particulates from soil 1.2£-10 0.0 1.2£-10 0.0 1.7£-10 0.0 

Ingestion of plants NIA NIA NIA NIA 1.6£-05 O.o? 

Summation for all exposure pathways 2.4£-06 0.02 2.6£-03 82 4.9£-03 14 
c ----------- c -· ---------
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Table 6.25. Summary of Cancer Risk and Hazard Index for the Maximum Exposure Case, ST49 

···-- --
Land-Use Scenario 

Cum:nt Industrial Future Industrial 
--

Cancer Hazard Cancer Hazard 
Exposure Pathway Risk Index Risk Index 

-- -
Ingestion of groundwater N/A N/A I .4E-06 0.19 

Dennal contact during groundwater use NIA N!A 4.1E-05 o_o 
In halation of volatiles during groundwater use N/A NIA 1.2E..05 o_o 
lngest1on of surface soils 4.4E-07 0.01 4.4E..07 0.01 

Dennal contact with surface soils 4.4E-07 0.01 4.4E-07 0.01 

Ingestion of subsurface soils 7.7E-IO o_o 7.7E-10 o_o 
Dennal contact with subsurface soils 7.7E-10 0_0 1.7E-10 

---:--o_o 
------- -
Inhalation of volatiles fmm soils 3.4E-08 o_o 3.4E-08 o_o 
Inhalation of resuspended particulates from soil 1.3E-II 00 1.3E-ll o_o 
Ingestion of plants N/A N/A NIA NIA 

Summation for all exposure pathways 9.1E..07 0.02 5.5E-05 0.21 

NIA ~ not analyzed because the pathway was not constdered complete under th1s land-use scenano. 
NOTE: Metals are not included 

6_40 

·-·-

Future Residential 
······-··----

Cancer Hazard 
Ri~k Index 

~ 

4.7E-06 0.55 

6.8E-05 o_o 
2.0E-05 00 

·---
3.4E-06 0.08 

9.9E-07 0.02 

3.7E-08 o_o 
-;_----

S.OE-09 o_o 
3.4E-08 o_o 
1.9E-ll o_o 
4.3E-05 0.72 

1.4E-04 1.4-

-
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Table 6.26. Summary of Cancer Risk and Hazard Index for the Rea<>onable Maximum 
Exposure Case, Blair Lakes 

···--·--~--. -· 
Land-Use Scenario 

Current Industrial Future Industrial Future Residential 

Don= """"' Con= """"' c~, """'"' Exposure Pathway """ I""'' Risk '""" Risk Index 
·--~ 

Ingestion of groundwater NIA NIA 2.4E-05 J.l B.IE-05 8.6 
(5.2E-04) (63.24) (1.7E-03) (177) 

... 
··~---~~----

Dermal contact during groundwater use N/A N/A 2.8E-05 '-' 4.66-05 5.1 
(2.9&05) (J.8) (4.9E-05) (5.3) 

--
Inhalation of volatiles dunng groundwater NIA N/A 1.7E-04 2.4 2.9E-04 J.J 

= (l.7E-04) (2.4) (2.9E-04) (3.3) 
----- --------~ 

l.ngestion of surface soils l.OE-08 00 l.OE-08 0.0 8.1 E-08 0.0 
(1.5E-06) (0.06) (1.5E-06) (0.06) (1.2&05) (0.41) 

-----
Dermal contact with surface soils 1.06-08 0.0 1.06-08 0.0 2.36-08 0.0 

(1.6&07) (0.01) (1.6&07) (0.01) (3.76-07) (0.01) 
~--

........... ___ 
-~-- ~c-

Ingestion of subsurface ooil> 1.46-09 0.0 1.46-09 0.0 6.5E-08 0.0 
(5.7E-07) (0.01) (5.76-07) (0.01) (2.86-05) (0.58) 

Dermal contact with subsurface soils 1.46-09 0.0 1.46-09 0.0 1.46-08 0.0 
(5.96-08) (0.0) (5.96-08) (0.0) (6.1E-07) (0.01) 

~-:-':----~- . 
4.06-07 0.0 4.06-07 00 4.0E-07 0.0 lnbalation of volatiles from soils 

(4.3E-07) (0.0) (4.0E-07) (0.0) (4.06-07) (0.0) 
-

lnbalation of resuspended particulates from 8.96-13 0.0 8.9£-13 0.0 1.3E-12 0.0 
ooil (I.IE-08) (0.0) (1.1 E-08) (0.0) {1.6£-08) (0.0) r.-·-··- ··-··-·-·- -·· 

N/A N/A N/A N/A 2.76-05 0.0 Ingestion of plants 
{3.8E-05) (4.1) 

Summation for all exposure pathways 4.36-07 0.0 2.2E-04 9.1 4.46-04 17 

NIA- not analyzed because the pathway was not considered complete under this land-use scenano. 
NOTE: Values in parentheses are the respective CllllCCI" risk and hanfd index when detected metals are included as site 
contaminanls. 
NOTE: Metals are not included. 

The summation for all exposure pathways excludes the contribution from potential backgrmmd 
metals. Some areas of Fairbanks, Alaska, are noted for elevated concentrations of metals, in particu1ar 
iron, manganese, and arsenic in the groundwater (Cederstrom 1963; Nelson 1978; Krumhart 1982; 
Wcddleton et al. 1989). These metals and several others including antimony, arsenic, beryllium, 
cadmium, and manganese were· found to occur at elevated concentrations at OU 1. Many of these metals 
exceed risk-based screening concentrations, and background samples for both soil and grotmdwater were 
collected to help identifY which metals could be considered equiv3lent to site backgroWld and not the 
result of base activities. 
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A risk for metals that exceeded the screening critena were detcrmmcd and presented in Appendix A 
of the OUI baseline risk assessment (U_5_ Air Force l994b). These nsks, however, were not carried 
through to the summary risk tables, because either the metals did not exceed background for metals at the 
base, there were no EPA toxicity values established (lead), or there was no identifiable anthropogcmc 
source for the metal (manganese). At the remote Blair Lakes Target Facility, background metals were 
established for the soils, but not for the groundwater because no up gradient background wells were 
available. No background data exist for several metals. Section E.3 of the QU2 baseline risk assessment 
(U.S. Air Force I993b) discusses metal concentrations in groundwater for which no background data 
exist No background data exist for surface waters. 

Because risk assessments were petfonned on six sets of source areas at QUI, this record of decision 
does not present quantified carcinogenic risks and HQs for each contaminant of concern in each exposure 
medium for each exposure pathway. Appendix A of the QUI baseline risk assessment (U.S. Air Force 
I994b) summarizes these data. 

The major contributors to risk by source area and media are summarized m table 6.27. The major 
contributors targeted for cleanup for both soil and groundwater are the BTEX compounds (benzene, 
ethylbenzene, toluene, and xylenes). Following is a brief summary of the risks associated with each 
source area. 

ST20 (E-7, E-8, and E-9 Complexes) Refueling Loop 

Tables 6.21, 6.22, and 6.23 indicate that excess cancer risk to human health in the future residential 
land-usc scenarios present an unacceptable risk (greater than I in I 0,000) at ST20 (E-7, E-8, and 
E-9 Complexes). Furthermore, the HI is greater than I in each site. Based on these estimates, the 
primary exposure pathway of concern for the sites in ST20 under all land-use scenarios is the prolonged 
contact, consumption, and inhalation of vapor from contaminated groundwater. 

The contaminants of concern in groundwater are primarily BTEX. Contaminants of concern which 
are not targeted for cleanup because they were detected in one sample from one location include 
acetophenone in groundwater at E-7 and vinyl chloride in soil and chlorobenzene in groundwater at E-9. 
Additional samples will be collected during the remedial design for QUI to verify that these chemicals 
are not present. 2-methylphenol and 4-methylphenol in the groundwater at E-7 are not targeted for 
cleanup because their contribution to risk is low and their removal will not significantly impact the risk 
level at this site. Contamination of subsurface soil (in the smear zone) also presents a future risk by 
leaching of hazardous constituents into groundwater at each of the sites in ST20 (E-7. E-8. and E-
9 Complexes). 

ST48 Power Plant 

At ST48 (Table 6.24) an excess cancer risk to human health in a future residential land-use scenario 
presents an unacceptable risk (greater than I in 10,000). Furthermore, the HI is greater than I. Based on 
these estimates, the primary exposure pathway of concern for the sites in ST48 under all land-use 
scenarios is the prolonged contact, consumption, and inhalation of vapor from contaminated 
groundwater. 
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Table 6.27 Major Contributors to Risk by Source Area and Mcd1a 

Contaminants by Media 

Source Area Soils• Groundwater 
--

ST20 E-7 Complex Benzene Benzene 
Toluene Toluene 
Ethyl benzene Ethylbcnzcne 
Xylenes Total xylenes 

Acetophenone< 
2-methylphenold 
4-methylphenold 

ST20 E-8 Complex Benzene Benzene 
Toluene Toluene 
Ethylbenzene Xylenes 
Xylenes 

ST20 E-9 Complex Benzene Benzene 
Toluene Toluene 
Ethylbcnzene Ethylbenzene 
Xylenes Total xylenes 
Vinyl chloride< Chlorobenzenec 

ST48 Benzene Benzene 
Toluene Toluene 
Ethylbenzene Total xylenes 

···-~ 

Xylenes trans-! ,2-dichloroethylenec 

ST49 Chlordane 
Dieldrin 

Blair Lakesb Benzene 
Toluene 
Ethylbenzene 
Xylenes 

•tncluding fuel saturated soils in the smear zone. 
bBlair Lakes is SS50, SS51, SS52, SS53, and DP54. 

T ctrachloroethened 

--

Benzene 
Chloromethaned 
Toluene 
Ethylbenzene 
Total xylenes 
2-methylnaphthalened 

"Contminant Detected Infrequently. Will be monitored to verify absence. 
dContribution to risk low. Tmgeting these chemicals wiU not significantly impact risk level. 
Will be addressed under sitewide Rl/FS. 
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The contaminants of concern m groundwater are BTEX and the chlorinated solvents, tetrachloro­
ethcne and trans- I ,2-dichloroethylenc. Trans- I ,2-dichloroethylene in the groundwater is not targeted for 
cleanup because it was detected in one sample from one location. Additional samples will be collected 
during the remedial design for OU I to verify that this chemical is not present. Tetrachloroethne in the 
groundwater is not targeted for cleanup because it's contribution to risk is low. Removal of this chemical 
will not significantly impact the risk level at this site. Benzene, ethylbenzcne, and toluene contamination 
of subsurface soil may also present a future risk to groundwater. 

ST49 Alert Hanger 

The only exposure pathway of potential concern for ST49 is the consumption and use of contamin­
ated groundwater (Table 6.25). The cumulative risk from all potential pathways does not present an 
unacceptable risk. Contaminants of concern at this source area are residual amounts of chlordane and 
dieldrin in the sediments and surface soil at locations upgradient and downgradient of the source area 
proper. These chemicals are the byproducts of the breakdown of pesticides which are widespread and the 
result of past basewide spraying. Pesticides will be handles under under the basewide RifFS. 

SS50, SS51, SS52, SS53, and DP54 Blair Lakes 

At Blair Lakes (SS50, SS51, and SS52) an excess cancer risk to human health in a future residential 
land-use scenari lo presents an unacceptable risk (greater than I in 1 0,000). Furthennore, the HI is 
greater than 1 (Table 6.26). Based on these estimates, the primary exposure pathway of concern for the 
source areas at Blair Lakes under all land-use scenarios is the prolonged contact, consumption, and use of 
contaminated groundwater. Chloromethane and 2-methylnapthalene in the groundwater are not targeted 
for cleanup because their contribution to risk is low and their removal will not significantly impact the 
risk level at this site. 

No risk assessment was perfonned on SS53 and DP54 because the concentration of the contaminants 
at these source areas were below risk-based screening concentrations. 

6.1.5 Uncertainty 

Health risk assessment methodology has inherent uncertainty associated with how accurately the 
calculated risk estimates represent the actual risk. The effects of the assumptions and the uncertainty 
factors may not be known. Usually, the effect is difficult to quantify numerically (e.g., in tenns of an 
error bar). As a result, the effect is discussed ·qualitatively. Some of the assumptions and uncertainty 
factors associated with the baseline risk assessment include the following. 

• This assessment used EPA Region 10 default exposure parameters for most calculations. Some of 
these parameters are not realistic for a subarctic climate (may overestimate risk). 
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• Existing concentrations are assumed to be the concentrations or exposure source terms in the 
future. No reduction from natural degradation and attenuation over time is taken into account. No 
increase because of additional contamination is assumed. Potential degradation products of existing 
organic contaminants (e.g., benzene) are not considered (may overestimate or under estimate risk). 

• The groundwater detection limits for some organic and inorganic contaminants, especially PAHs, 
are higher than risk-based screening concentrations (may underestimate risk). 

• Most sampling at the OU I source areas was conducted during the late spring. Seasonal changes 
may impact soils and groundwater contamination (may overestimate or underestimate risk). 

• Risk values calculated for lead in groundwater were based on unfiltered samples of groundwater. 
Lead values from unfiltered samples reflect in pan the sediment fraction of lead dissolved by acid 
preservatives used during sampling. All samples filtered before contact with acid preservatives 
were below action levels. 

• The natural background concentrations of metaJs in the Blair Lakes area groundwater is not known 
with Certainty. The sediments in the area, however, are known to be highly mineralized. Because 
no source of metals contamination is evident, the summary risk numbers do not include metals. 
However, risks for metals are presented in Appendix A of the OU I baseline risk assessment. 

• Surface soil samples were composited from three to five locations. They may have missed hot 
spots of surface contamination (may underestimate risk). 

• Comprehensive soil analyses were analyzed where TPH was most concentrated. This analysis may 
not have been the most representative of volatile and semivolatile contamination (may under­
estimate risk). 

6.2 Environmental Risks 

No acute ecological hazards were identified at OUI and these areas do not appear to be acting as a 
source of surface water or sediment contamination. Pesticides were detected in the sediment and 
surface soil near Garrison Slough at locations both upgradient and downgradient of ST49, which is 
near the slough. The pesticides are believed to be residual concentrations from previous base activities 
and are not directly related to ST49. Cumulative contaminant concentrations basewide from past 
releases are being reviewed under the sitewide OU. 
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7.0 Description of Alternatives 

A feasibility study (FS) was performed as part of the OUl RUFS process. This section of the record 
of decision describes the remedial alternatives proposed in the FS. For more details, sec the FS (U.S. Air 
Force 1994c). 

7.1 Remedial Action Objectives 

Remedial action objectives (RAOs) are 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 goals, which are defined as an acceptable contaminant 
level for each exposure route. The RAOs for the OUt source areas are summarized in Table 7.1. The 
results of the baseline risk assessment (U.S. Air Force 1994b) are used to determine the potential for 
current or future risk from a given source area and to identify acceptable contaminant levels for each 
exposure pathway. Hea1th-based applicable or relevant and appropriate requirements (ARARs) are also 
used to establish remediation goals when they are available. In addition, groundwater concentrations are 
compared to drinking water standards as specified by EPA's groundwater protection strategy. The goal of 
EPA's Superfund approach is to return usable groundwaters to their beneficial uses within a timeframe 
that is reasonable given the particular circumstances of the source area. 

Table 7.1. Remedial Action Objectives for Environmental Media 

Environmental Media J Remedial Action Objectives 

Groundwater 

For Human Health 

Prevent use of water having carcinogens (benzene) in excess of 
MCLs 

Prevent use of water having noncarcinogens (toluene, ethyl-
benzene, xylenes, naphthalenes, total lead) in excess of MCLs 
or reference doses 

For Environmental Protection 

Restore aquifer to its designated beneficial use as a drinking 
water source 

Soil 

For Environmental Protection 

Prevent migration of contaminants that would result in ground-
water contamination in excess of MCLs or health-based levels 

-
MCL- maxtmum contammant level 
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To achic·ve these objccti\'es, remediation goals (Table 7.2) that identify acceptable BTEX levels in 
soils and groundv .. ·ater have been developed from risk-based concentrations and chemical-specific 
ARARs. The primary RAO 1s protection of groundwater. The secondary remediation goals developed 
for soil are based on fate and transport modeling and may be modified if additional information indicates 
that an alternative level of soil remediation protects groundwater. 

7.1.1 Source Area ST20 (E-7, E-8, and E-9 Complexes) 

Based on findings of the remedial investigation and baseline risk assessment, the E-7, E-8, and 
E-9 Complexes require remedial action because of the potential risk from unrestricted domestic use of 
groundwater. These source areas are characterized by petroleum-derived contaminants (BTEX} in the 
soil and groundwater, and floating fuel in the smear zone at the top of the water table. The potential risks 
arc primarily associated with BTEX in the groundwater. The soils do not pose an unacceptable risk 
because of ingestion or dermal contact under either the current industrial or future residential scenarios. 
However, residual contamination in the soil and smear zone may be a continuing source of releases to the 
groundwater, and, therefore, may also contribute "to the potential risk. 

7.1.2 Source Area ST48 

Based on findings of the remedial investigation and the baseline risk assessment, ST48 requires 
remedial action because of the potential risk from unrestricted domestic use of groundwater. ST48 is 
characterized by petroleum-derived contaminants (BTEX) in the soil and groundwater, and floating fuel 
in the smear zone at the top of the water table. The potential risks are primarily associated with BTEX in 
the groundwater. The soils do not pose an unacceptable risk because of ingestion or dermal contact under 
either the current industrial or future residential scenarios. However, residual contamination in the soil 
and smear zone may be a continuing source of releases to the groundwater, and, therefore, may also 
contribute to the potential risk. 

Table 7.2. Final Remediation Goals 

Groundwater Soil and Shallow 
Constituent (~giL) Sediments (mg/kg) 

Benzene s· 0.2b 

Toluene t,ooo· 80' 

Ethyl benzene 1oo• 140b 

Xylenes 10.000' 760b 

• Based on cbemical-specdic apphcable or relevant and appropnate 
requirements. 
bBased on leaching to groundwater (Appendix D of U.S. Air Force 
1994c). 
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7.1.3 Source Area ST49 

For ST49, the cumulative risk from all current and future potential pathways is within acceptable 
regulatOI)' levels. However, groundwater concentrations exceeded the MCL for benzene in one well by 
approximately 3 J.lg/L in 1993. Wells surrounding ST49 contained benzene below the 5 J.tg/L MCL. Soil 
and groundwater concentrations arc protective of human health and the environment and, therefore, no 
remedial action is required at ST49. 

Although no action is required under CERCLA, the U.S. Air Force will remove the tanks at ST49 as 
part of the Underground Storage Tank Program. The U.S. Air Force will also continue to monitor 
groundwater for a minimum of 5 years to ensure protection of human health and the environment at these 
areas. Monitoring data will be resolved after 5 years to determine if monitoring should continue. 

7.1.4 Source Areas SSSO, SS51, SS52, SS53, and DP54 

Based on findings of the remedial investigation and the baseline risk assessment, SS50, SS51, and 
SS52 require remedial action because of the potential risk from unrestricted domestic use of groundwater. 
These source areas are characterized by petroleum-derived contaminants (BTEX) in the soil and 
groundwater, and floating fuel in the smear zone at the top of the waier table. The potential risks are 
primarily associated with BTEX in the groundwater. The soils do not pose an unacceptable risk because 
of ingestion or dermal contact under either the current industrial or future residential scenarios. However, 
residual contamination in the soil and smear zone may be a continuing source of releases to the 
groundwater, and, therefore, may also contribute to the potential risk. 

Additional remedial investigations will also be conducted near well 50M05 where an unidentified source 
of contamination appears to be releasing BTEX to the groundwater. Soil and groundwater sampling will 
be conducted to identify the source ofeontamination and RAOs applied as described in Section 7.1 
Remedial .Action Objectives. 

SSSJ 

No indication exists of surface contamination left from the original fuel spill, and a very small 
amount of fuel contamination remains in the groundwater, below regulatory limits. The cumulative risk 
from all current and future potential pathways is within acceptable regulatory levels. Soil and 
groundwater concentrations are protective of human health and the environment and, therefore, no 
remedial action is required at SS53. 

DP54 

Extensive characterization of DP54 indicates that no buried drums exist, as an original anecdotal 
report indicated. This source area does not contribute additional health risks to humans or the 
environment. 
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Although no action IS reqmrcd under CERCLA, the U.S_ A1r Force will continue to monitor ground­
water at DP54 for a minimum of 5 years to ensure protectiOn of human health and the environment_ 

7.2 Remedial Alternatives 

Four alternatives were developed in the FS and analyzed in detail. Three of these alternatives were 
considered for implementation and presented in the Proposed Plan. The alternative that was not carried 
through was groundwater containment alternative. After consideration, it was dctennmed that the 
containment alternative was not a feasible alternative because the volume of water that would have to be 
pumped to establish containment was too large. This alternative is nearly identical to the in situ 
alternative with the addition of groundwater containment through pumping. The three alternatives are 
described in Sections 7.2.1 through 7.2.3. ARARs for each alternative arc summarized in Table 7.3. 

7.2.1 AlternaUve 1: No Action Alternative 

Under this alternative, no action would be taken to remove the floating fuel or remediate con tam­
mated soils or groundwater. No monitoring of soil or groundwater would be conducted. This alternative 
is required under the National Contingency Plan and provides the baseline against which the other 
alternatives are compared. 

7 .2.2 AlternaUve 2: In Situ Alternative 

This alternative addresses groundwater contamination by source reduction m the subsurface and smear 
zone soils. 

This alternative will employ passive skimming devices where free product is sufficiently mobile to flow, 
without an induced gradient, into wells and trenches. This alternative will also utilize a bioventing/soil 
vapor extraction system to enhance bioremediation and volatilization of petroleum contamination in the 
vadose zone and smear zone. The system mnay be operated in the air injection or air withdrawal mode 
with wells installed from below ground sutface to several feet below the water table as needed to 
effectively remove petroleum contamination from the subsutface and smear zone soils. Although air 
emission controls will be installed on the system if needed, the system will be designed and operated to 
minimize the need for air emission controls. 

The frequency of switching between air withdrawal and air injection will be determined during remedial 
design/remedial action. Since both systems will use the same plumbing systems, switching between air 
injection and air withdrawal will be readily implementable. Passive or active heating of the soil will be 
an option to enhance biodegradation, if appropriate. 
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Table 7.3_ Relationship Between Applicable or Relevant and Appropriate 
Requirements and Alternatives 

-•w••-••w••~ 

Applicable or Relevant and Appropriate 
Requirements 

Action-Specific 

Alaska Soil Waste Management 

Alaska Hazardous Waste Regulations 

RCRA Land Disposal Restrictions 

RCRA Waste Piles Regulations 
-----

Federal Clean Air Act 
-

AWQC and Alaska Discharge Standards 

Chemical-Specific 

MCL, non-zero MCLGs, and Action Levels 

Alaska Water Quality Standards 

Alaska Oil Pollution Regulations 

Alaska Regulations for Leaking Underground 
Storage Tanks 

A - apphcable. 
A WQC =Alaska Water Quality Control. 
MCL =maximum contaminant level. 
MCLG =maximum contaminant level goal. 
R = relevant and appropriate. 

-

RCRA = Resource Conservation and Recovery Act. 

-
Remedial Alternatives 

I 2 3 

A A 

A A 

A A 

A A 

A A 

A A 

R R 

A A 

A A 
.. 

R R 

Exposures to contaminated groundwater wiU be prevented through institutional controls. Institutional 
land use controls will be designed to prevent exposure to contaminated groundwater and will involve 
prohibiting the installation and use of any well for drinking water that could extract contaminated 
groundwater or affect the movement of contaminated groundwater. Site maps will be developed showing 
areas currently and potentially impacted by groundwater contaminants. This information can be 
referenced during base permitting procedures. To ensure long-term integrity of the above land use 
controls, the Air Force will ensure that, to the extent that groundwater contamination remains above 
unacceptable levels, deed restrictions or equivalent safeguards will be implemented in the event that 
property containing such contamination is transferred by the Air Force. Institutional controls prohibiting 
domestic use of groundwater within the contaminated area will remain in place for as long as the 
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contammant concentrations in groundwater exceed MCLs. Drinking water wJ!l continue to be supplied to 
the area from the main base water supply system. Groundwater monitonng will he conducted to evaluate 
contaminant migration and compliance with final remediation goals. 

7.2.3 Alternative 3: Removal Alternative 

Th1s alternative removes known subsurface soil hotspots to the extent practicable. Unsaturated soils 
(vadose and upper portion of the smear zone) that exceed the final remediation goals for protection of 
groundwater would be excavated where feasible without disrupting base activities and usc of facilities. 
Because the source areas are adjacent to fuel outlets, above-ground and below-ground storage tanks, 
pipelines, buildings, and other facilities, only a small portion of the soil contaminated above final 
remediation goals may actually be excavated. The excavated soils could be treated by ex situ bioremedi­
ation (e.g., com posting). 

Also, this alternative would install product and groundwater extraction wells with dual-phase active 
skimmer pumps to remove the floating fuel and contaminated groundwater. The usc of dual-phase 
pumps would create a small localized cone of depression in the water table, enhancing free phase fuel 
flow to the skimming wells. The effectiveness of active skimming will be evaluated before full-scale 
implementation. The extracted groundwater would be treated by air stripping and carbon adsorption to 
remove the VOCs. Pretreatment to remove metals may be required to prevent equipment fouling and to 
meet discharge limits. Air pollution controls would be installed if needed to protect of human health or 
comply with ARARs. 

This alternative addresses groundwater contamination by extraction and treatment. It does include 
active remediation of the floating product and the smear zone soils where they are accessible. A signifi­
cant volume of soils may not be accessible for excavation. 

Exposures to contaminated groundwater will be prevented through institutional controls. Institutional 
land use controls will be designed to prevent exposure to contaminated groundwater and will involve 
prohibiting the installation and use of any well for drinking water that could extract contaminated 
groundwater or affect the movement of contaminated groundwater. Site maps will be developed 
showing areas currently and potentially impacted by groundwater contaminants. This information can be 
referenced during base permitting procedures. To ensure long-term integrity of the above land use 
controls, the Air Force will ensure that, to the extent that groundwater contamination remains above 
unacceptable levels, deed restrictions or equivalent safeguards will be implemented in the event that 
property containing such contamination is transferred by the Air Force. Institutional controls prohibiting 
domestic use of groundwater within the contaminated area would remain in place for as long as the 
contaminant concentrations in groundwater exceed MCLs. Drinking water would continue to be supplied 
to the area from the main base water supply system. Groundwater monitoring would be conducted to 
evaluate contaminant migration and compliance with ftnal remediation goals. 
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8.0 Summary of the Comparative Analysis of Alternatives 

In accordance with federal regulations, the three cleanup alternatives were evaluated based on the 
nine criteria presented in the National Contingency Plan. The results of this evaluation are discussed in 
this section and depicted in Table 8.1. 

8.1 Overall Protection of Human Health and the Environment 

All of the alternatives, except alternative I, would use institutional controls to prevent the use of 
contaminated groundwater until cleanup standards are achieved. Alternative 2 would provide the greatest 
protection and degree of cleanup by treating petroleum contamination in the soils and protecting against 
future groundwater contamination. Alternative 3 would provide limited protection by treating some of 
the soil contamination and partially reducing the source of groundwater contamination by active 
groundwater treatment. Alternative 2 does not treat current groundwater contamination but focuses on 
removal of its source and thus prevents future groundwater contamination. Alternative 3 includes 
removal of soil hot spots but focuses on groundwater treatment to effect site cleanup. Alternative 2 
addresses the contamination before it has a chance to spread further while alternative 3 requires the 
contamination to dissolve into the groundwater where it is removed by pumping and then treated above 
ground. 

8.2 Compliance with Applicable or Relevant and Appropriate 
Requirements 

Alternative 2 would be expected to achieve groundwater cleanup standards more rapidly than the 
other alternatives, although alternatives 1, 2, and 3 all rely on natural processes to slowly decrease 
petroleum concentrations in the groundwater. 

Table 8.1. Criteria for Comparison of Alternatives 

Ranking 

Evaluation Criteria Alternative I Alternative 2 Alternative 3 

Long-term Effectiveness and Permanence Worst Good Good 

Reduction of Toxicity, Mobility, and Volume Worst Best Poor 

Short-term Effectiveness Worst Good Good 

Implementability Best Good Poor 

Cost Best Good Poor 
- -- - -~-· -- -
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Alternatives 2 and 3 would be designed and implemented to meet all state and federal ARARs, 
including air emission limitations, surface water discharge limits, and disposal of byproducts from the 
groundwater treatment activities. 

8.3 Long-Term Effectiveness and Permanence 

Alternatives 2 and 3 rank equally with respect to long-term effectiveness and permanence. 
Alternative 2 would address sub-surface soils, including the smear-zone soils on top of the 
groundwater. Therefore, alternative 2 would achieve the best treatment of soils that are continuing to 
contaminate the groundwater before those contaminants are leached into the groundwater. 

Alternative 3 includes selective excavation of soils, but large volwnes of contaminated soils could 
not be excavated because of the presence of pipelines, tanks, and operating systems in the area. Alter­
native 3 addresses contamination in the smear-zone soils by relying on those contaminants leaching into 
the groundwater where they would be extracted and treated above ground. Over the long term, alterna­
tives 2 and 3 would both reduce the magnitude of residual risk. Although, alternative 2 is anticipated 
to be completed more quickly than alternative 3. 

8.4 Reduction of Toxicity, Mobility, or Volume Through Treatment 

Alternative 2 would result in the greatest reduction in toxicity, mobility, and volume of contamin­
ation by treating contamination in the soil and smear zone above the groundwater before it has a chance 
to spread into the groundwater. Alternative 3 is less effective in reducing contaminant mass than 
alternative 2 because it depends on the spreading of contaminants into the groundwater before they can 
be treated. The recovery of the dispersed mass of contaminants in alternative 3 will be lower than if 
the contamination could be treated before it spread. Both alternatives include treatments that are 
irreversible. The residual contamination remaining after treatment would be smaller for alternative 2 
than alternative 3. 

Alternative l would not reduce the toxicity, mobility, or volume of the contaminants by other than 
natural processes. 

8.5 Short-Term Effectiveness 

None of the alternatives would be expected to pose an unacceptable risk to residents or workers 
during implementation. All potential impacts from construction and system operation would be readily 
controlled using standard engineering controls and practices. 

Alternative 2 would be expected to cleanup the soils, including the smear zone, in the shortest 
amount of time, thus eliminating the source of groundwater contamination. 
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Alternative 3 would require much more time than alternative 2 to ach1eve soil cleanup because of the 
inability to excavate all the contaminated soils, espec1ally those in the smear zone on top of the 
groundwater. Although alternative 3 would include more extens1ve groundwater extraction and treat­
ment, whether or not the groundwater treatment would be able to achieve cleanup standards faster than 
natural processes is questionable because of the large amounts of remaining soil contamination that 
would continue to contaminate the groundwater. 

8.6 lmplementability 

All alternatives would use readily available technologies and would be feasible to construct. Alterna­
tive 1 would be readily implementable because it would require no additional action other than 
monitoring and/or institutional controls. 

The success of removing petroleum products on top of the groundwater as a part of Alternatives 2 
and 3 depends on the amount of petroleum product that flows into the collection system. Effective 
collection of petroleum is difficult with the thin layers of petroleum products and the large fluctuation in 
groundwater levels found at Eielson AFB. 

The technologies included in Alternative 2 for the removal of petroleum contamination are being 
implemented at three other fuel-contaminated areas at Eielson AFB. The results to date have been 
encouraging. These technologies appear to be the most effective method for treating the smear-zone soils 
on top of the groundwater where much of the residual petroleum contamination remains. 

Alternative 3 would be poor in effectiveness and implementablity because it is not possible to 
excavate large volumes of contaminated soil near pipelines, tanks, and operating systems, nor in the 
smear-zone soil. Furthermore, although groundwater extraction and treatment is a commonly used 
technology, it's effectiveness in achieving groundwater cleanup standards is not well established. 

8.7 Cost 

On the basis of the information available at the time the alternatives were developed, the estimated 
cost for each alternative is presented in Table 8.2. The cost estimates are order-of-magnitude estimates 
with an intended accuracy of +50% and -30%. The accuracy limits are based on EPA (1988) guidance. 

The cost estimates should only be used for comparison between alternatives, and not foe comparisons 
with other facilities, especially if the other areas are in the lower 48 states where costs are lower. Cost 
estimates, both capital and operations and maintenance, are elevated because of 1) Alaska labor rates that 
are 30% higher, and 2) major equipment costs that are 25% higher. Materials costs were estimated to be 
comparable with those in the lower 48 states. 

The system described in alternative 3 would be implemented in phases, based on actual conditions 
found in the field. The costs included in Table 8.2 are conservative because all system components were 
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assumed to be required If some of the components arc not required, the actual costs may be significantly 
lower. 

8.8 State Acceptance 

The State of Alaska concurs with the actions proposed in this record of decision. The following non­
CERCLA actions, although outside this record of decision, have been projected to occur. 

• The two I 0,000-gallon USTs at ST49 will be removed in accordance with 18 AAC 78, "Underground 
Storage Tank Regulations." 

Table 8.2. Cost of Alternatives 

-- -
Source Area and Type of Costa Alternative I ($) Alternative 2 ($) 

ST20, E-7 Complex 
CapitaJb N/A 760,000 

Total~ N/A 2,520,000 

ST20, E-8 Complex 
Capital N/A 245,000 

TotaJ N/A I ,425,000 
··--·-

ST20, E-9 Complex 
Capita] N/A 745,000 

Total N/A 3,245,000 

ST48 
Cap1tal N/A 904,000 

TotaJ N/A 3,060,000 
·····~···- --~···--- ··········--· -- ··-····-
SSSO, SSSI, and SS52: Blair Lakes 
Capita] NIA 360,000 

Total N/A 1,945,000 

NIA- not apphcable. 
•cost estimates are rough; use only for comparison among alternatives. 
bCapital costs include design, equipment, insta1lation, and startup costs. 
'Total costs include capital costs plus 30 years of operation at 5% inflation. 

Alternative 3 ($) 

1,380,000 

4,900,000 
-··-· 

1,130,000 

4,500,000 

5,900,000 

5,900,000 

I ,580,000 

5,100,000 
- ·········-·~·· 

230,000 

1,100,000 

• In a continuing effort to minimize the risks associated with exposure to contaminated groundwater 
and to control additional plume migration, dewatering efforts associated with ongoing base activities 
will be coordinated with the State of Alaska in accordance with 18 AAC 72, "Wastewater Disposal 
Regulations." 
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8.9 Community Acceptance 

Community response to the actions proposed m this record of decisiOn were generally positive. The 
one formal comment received and a response arc discussed in the final part of this record of decision, the 
Responsiveness Summary. 
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9.0 Selected Remedy 

9.1 No Further Action Sites 

The cumulative risks for SS53 are within acceptable regulatory levels. Environmental cleanup is not 
proposed under Superfund. 

No additional risks are posed by DP54 and, therefore, environmental cleanup is not proposed under 
Superfund. 

The cumulative risks for ST49 are within acceptable regulatory levels. Environmental cleanup JS not 
proposed under Superfund. However, under the Underground Storage Tank Program, the U.S. Air Force 
will remove the tanks at ST49. 

9.2 Recommended Treatment Action 

Source areas ST20 (E-7, E-8, and E-9 Complexes), ST48, SS50, SS5l, and SS52 will require 
cleanup. Based upon CERCLA requirements, the detailed analysis of the alternatives using the nine 
criteria, and public comments, the U.S. Air Force, ADEC, and EPA have determined that alternative 2 is 
the most appropnate remedy for each source area. Major components of the selected remedy include the 
followmg. 

• Continue to operate the skimming system at SS51. 

• Install passive skimming systems to remove fuel floating atop the groundwater at ST20, E-7 and 
E-9 Complexes, if the product is sufficiently mobile to be recoverable. 

• Install a bioventing/ soil vapor extraction system (SVE) to remediate soil contamination that poses a 
threat to groundwater through leaching at ST20 (E-8 Complex), SS50, SS5l, and SS52. This system 
may include air injection within the upper part of the groundwater table and the smear zone to 
volatilize and promote bioremediation of the contaminants. This entire system is also anticipated to 
reduce fuel floating atop the groundwater. The effect of a bioventing system on the penn afrost at 
Blair Lakes will be evaluated prior to implementation 

• Expand the bioventing/SVE systems currently operating under the interim remedial action (OUlB) at 
ST20 (E-7 and E-9 Complexes) and ST48 to remediate soil contamination that poses a threat to 
groundwater through leaching. This system expansion may include air injection within the upper part 
of the groundwater table and the smear zone to volatilize and promote bioremediation of the 
contaminants. This entire system is also anticipated to reduce fuel floating atop the groundwater. 
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• Momtor groundwater at ST20 (E-7, E-8, and E-9 Complexes), ST48, SS50, SS51, and SS52, 
including increased monitoring (e.g., increased frequency, additional monitoring wells) near base 
water supply wells, to evaluate contaminant fate and transport until remediation levels are achteved. 

• Notify the regulatory agencies of proposed dewatering activities, and evaluate their potential for 
impacting areas of groundwater contamination. 

• Implement mstitutional controls to prevent exposure to contaminated groundwater. In the event of 
base closure, any remaining contaminated source areas will be addressed in accordance with 
CERCLA Section 120. 

• Perform supplemental soil and groundwater sampling in the vicinity of well 50M05 (Blair Lakes) to 
confirm that no significant contamination remains. 

Alternative 2 reduces risk substantially through treatment of the principal sources of groundwater 
contamination-fuels on top of the groundwater and soil contamination. Groundwater monitoring and 
institutional controls to restrict the use of groundwater will continue in the source areas. Institutional 
land use controls will be designed to prevent exposure to contaminated groundwater and will involve 
prohibiting the installation and use of any well for drinking water that could extract contaminated 
groundwater or affect the movement of contaminated groundwater. Site maps will be developed showing 
areas currently and potentially impacted by groundwater contaminants. This information can be 
referenced during base permitting procedures. To ensure long-term integrity of the above land use 
controls, the Air Force will ensure that, to the extent that groundwater contamination remains above 
unacceptable levels, deed restrictions or equivalent safeguards will be implemented in the event that 
property containing such contamination is transferred by the Air Force. 

The goal of this remedial action is to restore groundwater to its beneficial use within a timeframe that 
is reasonable given the particular circumstances of the source area. Based on information obtained 
during the remedial investigation and on a careful analysis of all remedial alternatives, the U.S. Air 
Force, State of Alaska, and EPA believe that the selected remedies will achieve this goal. 
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10.0 Statutory Determinations 

The selected remedy meets the statutory requirements of Section 121 of CERCLA, as amended by 
SARA, and to the extent practicable, the National Contingency Plan. The evaluation criteria are 
discussed in this sectiOn_ 

10.1 Protection of Human Health and the Environment 

The selected remedies protect human health and the environment through the removal of the 
principal sources of groundwater contamination. VOC-contaminated groundwater will be remediated by 
removing the source of continuing groundwater contamination. During the cleanup, institutional controls 
will eliminate the threat of exposure to contaminated groundwater. 

The two principal sources of groundwater contamination are floating fuel and VOC-contaminated 
soils. The floating fuel will be removed by passive skimming where feasible (8T20, ST48, 8850, SS5l, 
and S$52); soil contamination will be removed by one or more of the following: vapor extraction, 
bioventing, and/or atr injection (ST20, ST48, SS50, S$51, and SS52). The baseline risk assessment 
(U.S. Air Force 1993b) estimated a reasonable maximum exposure risk for residential land-use from 
ST20 E-7 Complex at 1.1 x I o·• for carcinogenic risk with a HI of 1,800 for noncarcinogenic risks. At 
ST20 E-8 Complex, the estimates are 8_5 x 10-4 for carcinogenic risk with a HI of 4.3 for noncarcinogenic 
risks. For ST20 E-9 Complex, the estimates are 2.1 x 10-2 for carcinogenic risk with a HI of 24 for 
noncarcinogenic risks. The estimate for ST48 is 4.9 x 10·3 for carcinogenic risk and a HI of 14 for 
noncarcinogenic nsk. The estimate at Blair Lakes (8850, SS51, and SS52) is 4.4 x I o-~ for carcinogemc 
risk with a HI of 17 for noncarcinogenic risks. Once the final remediation goals are achieved, the cancer 
risks, for all source areas, will be reduced to 9 x 10-{; and the HI will be reduced to 2. 

No unacceptable short-term risks or cross-media impacts will be caused by implementation of the 
remedy. 

10.2 Attainment of Applicable or Relevant and Appropriate 
Requirements of Environmental Laws 

The selected remedies will comply with all ARARs of federal and State of Alaska environmental and 
public health laws. 

10.2.1 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. The ARARs are listed in the following sections, and the relationship between them and 
the three remedial alternatives are listed in Table 7.3. 
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10.2.1.1 Action-Specific 

Remedial treatment activities will meet the followmg action-specific ARARs: 

• State of Alaska Solid Waste Management Regulations (18 AAC 60) for disposal of treated soils 

• State of Alaska Wastewater Disposal Regulations (18 AAC 72) for the discharge ofmdustrial 
wastewater 

• State of Alaska Hazardous Waste Regulations (18 AAC 62) for the treatment and disposal of 
hazardous wastes 

• RCRA Waste Standard Land Disposal Restrictions (40 CFR 268) may be applicable if placement of 
RCRA hazardous wastes occur 

• RCRA Waste Standards (40 CFR 264.251) that specify which waste piles must use a smgle liner and 
leachate collection system 

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

• Federal Ambient Water Quality Criteria (AWQC §304) and State of Alaska Water Quality Standards 
(18 AAC 70) for discharges into Garrison Slough (column 4 of Table 32). 

10.2.1.2 Chemical-Specific 

Remedial treatment activities will meet the following chemical-specific ARARs: 

• MCLs and maximum contaminant level goals (MCLs, non-zero maximum contaminant level goals, 
and action levels) established under the Safe Drinking Water Act for groundwater, which may be used 
for drinking water supply (40 CFR 141 and 18 AAC 80). These ARARs are listed in column 2 of 
Table 10.1. 

• Alaska Water Quality Standards for Protection of Class (l)(A) Water Supply, Class (l)(B) Water 
Recreation, and Class (l)_(C) Aquatic Life and Wildlife (18 AAC 70). 

• Alaska Oil Pollution Regulations (18 AAC 75) 

Under the Alaska Oil Pollution Regulations. responsible parties are required to clean up oil or 
hazardous releases. The U.S. Air Force anticipates achieving a cleanup level that is consistent 
with this regulation. The U.S. Air Force has proposed a calculation of soil cleanup levels based 
on the lmdings in the baseline risk assessment (U.S. Air Force 1994b) and a methodology using 
the EPA SESOIL and ATl23D models (Anderson 1992). The proposed soil cleanup levels are 
based on protecting groundwater in accordance with drinking water standards. 
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Table 10.1 Chenucal-Speclflc Applicable or Relc\·ant and Appropriate Requirements for 
ChcmJcals of Concern 

Alternative Cleanup 
AWQC Human Levels for 

Drinking Water AWQC Aquatic Life Health Fish Petroleum 
MCL Freshwater Chronic Consumption Contaminants 

Constituent ("giL) ("g/L) ("giL) (mg/kg) 
~ - --- !--

Benzene 5 5,300b 40 0~2 

Toluene 1,000 17,500b 424,000 80 
--~ ~-

Ethyl benzene 700 32,000b 3,280 140 

Xylenes 10,000 760 
~~ -~ -~ -~ 

~~~ 

aScii cleanup levels were established to protect groundwater from leachate. The model used to calculate 
these values is from Anderson (1992). 
bFreshwater acute criterion, no freshwater chronic criterion exists for these compounds. 

• Alaska Regulations for Leaking Underground Storage Tanks (18 AAC 78) 

-

Under the Alaska regulations for remediation of contaminated soils and cleanup of petroleum 
releases from USTs, the ADEC regional supervisor bas the authority to determine the level of 
cleanup that is appropriate for site-specific conditions. 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 (column 5 of Table 
28) based on the findings in the baseline risk assessment (U.S. Air Force l994b) and a 
methodology using the EPA SESOIL and ATI23D models (Anderson 1992). The soil cleanup 
levels are based on protecting groundwater in accordance with drinking water standards (U.S. Air 
Force 1994b). 

10.2.1.3 Location-Specific Applicable or Relevant and Appropriate R:equirements 

None. 
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10.2.2 Information To-Be-Considered 

The followmg information to-be-considered will be used as a guideline when implementing the 
selected remedy. 

• State of Alaska Interim Guidance for Non-UST Contaminated Soil Cleanup Levels (July 17, 1991) 

• State of Alaska Guidance for Storage, Remediation, and Disposal ofNon-UST Petroleum 
Contaminated Soils (July 29, 1991) 

• State of Alaska Interim Guidance for Surface and Groundwater Cleanup Levels (September 26, 
1990). 

10.3 Cost Effectiveness 

Alternative 2, the selected remedy, is cost effective because it has been determined to provide overall 
effectiveness proportionate to its costs and duration for remediation of the contaminated soils and 
groundwater. The 30-year present worth for alternative 2 is lower than the 30-year present worth for 
alternative 3 at all source areas except Blair Lakes. The higher cost of alternative 2 at Blair Lakes is 
because of the limited area of excavation that can be done under alternative 3 because of buildings and 
utilities. 

10.4 Use of Permanent Solutions and Alternative Treatment 
Technologies to the Maximum Extent Practicable 

The U.S. Air Force, the State of Alaska, and EPA have detennined that the selected remedies 
represent the maximum extent to which penn anent solutions and treatment technologies can be used in a 
cost-effective manner at the OUI source areas. Of those alternatives that protect human health and the 
environment and comply with ARARs, the U.S. Air Force, the State of Alaska, and EPA have determined 
that the selected reMedies provide the best balance oftradeoffs in terms of long-term effectiveness and 
permanence, reduction in toxicity, mobility, or volume through treatment, short-term effectiveness, 
implementability, cost (as discussed in Section 10.3). and the statutory preference for treatment as a 
principal element and considering state and community acceptance. 

Alternative 2 is designed to be implemented in stages, each stage more aggressive in cleanup than the 
previous. Alternative 2 wiU treat the source ofVOC groundwater contamination, VOC-contaminated 
subsurface soils, and floating fuel. The VOC.-contaminated groundwater will be allowed to remediate by 
source reduction. Alternative 3 would remediate the soil contamination by removal and treatment; 
however, it will not treat as large a volume of soiL Large volumes of contaminated soils could not be 
excavated because of existing buildings and utilidors. The remaining soil contamination would be 
allowed to slowly move through the soil to the groundwater, where it would be pumped out and treated. 
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Alternative 3 would rcmo,-c lloaung fuel only through act1ve sk1mming. an option that is unlikely to 
remove more than halfoftlns material. Furthennore, although groundwater extractmn and treatment IS a 
commonly used technology. its effectiveness 111 achieving groundwater cleanup standards IS not well 
established. 

Alternatives 2 and 3 would result 10 the greatest reduction in toxicity, mobility, and volume of 
contamination by treating or removing VOC-contaminatcd soils and floating fuel. Alternative 2 IS 

expected to he more effective. However, alternative 2 docs not actively treat VOC-contaminated ground­
water. Alternative 3 does actively reduce VOC-contamination through extraction and treatment. 

Alternative 2 would be expected to cleanup the soils in the shortest amount of time, thus eliminating 
the source of groundwater contamination. Alternative 3 would require much more time than alternative 2 
to achieve soil cleanup because of the inability to excavate all of the contaminated soils. 

All alternatives would use readily available technologies and would be feasible to construct. 
Alternative I would be readily implementable; it requires no additional remedial action. The 
technologies in alternative 2 are relatively limited in scope and would also be readily implementable. 
Several of the technologies in alternative 2 for the removal of petroleum contamination (bioventing, soil 
vapor extraction, and skimming) have already been implemented at three other fuel-contaminated areas in 
QUI. The results to date suggest that bioventing (Battelle 1994) and soil vapor extraction (EA 1994) are 
effective. Skimming for fuel has only been successful at one of four demonstrations (EA I 994). 
Alternative 3 would be difficult to implement effectively because it is not possible to excavate large 
,·olumes of contaminated soils near pipelines, tanks, or operating systems. 

The most decisive factors in the selection decision were long-term effectiveness and implement­
ability. Alternative 2 provides the best option for effective remediation of ST20, ST48, and SS50 through 
SS52. 

10.5 Preference for Treatment as a Principal Element 

By treating the source of VOC-contaminated groundwater, the selected remedies address the 
principal threats posed by the source areas through the use of treatment technologies. Therefore, the 
statutory preference for remedies that employ treatment as a principal element is satisfied, 
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A. Overview 

Eielson Air Force Base 
Operable Unit 1 and Other Areas 

Record of Decision 

Responsiveness Summary 

The joint cleanup decision preferred by the U.S. Air Force, Alaska Department of Environmental 
Conservation (ADEC), and U.S. Environmental Protection Agency (EPA) was presented to the public in a 
Proposed Plan (U.S. Air Force 1994d) and discussed in a public meeting on June 22, 1994. This plan 
proposed that three of the Operable Unit I (QUI) source areas (ST49, SS53, and DP54) would require no 
further remedial action. All were found to not pose an unacceptable risk to human health and the 
environment. Remedial action was proposed for the remaining OU I source areas (ST20 [E-7, E-8, and E-
9], ST48, SSSO, SSSI, and SS52). The preferred cleanup method, alternative 2 of the OU1 feasibility 
study (FS) (U.S. Air Force 1994a), would we a combination ofbioventing, soil vapor extraction, and air 
injection. Also where floating fuel can be recovered, an extraction system will be operated. The guiding 
principle for this alternative was to perform in situ treatment of the fuel-contaminated soil and a floating 
fuel layer to halt continued groundwater contamination. 

One public comment was received in response to the Proposed Plan and public meeting. A response 
to the comment is presented below under Section C, Summary of Comments Received During the Public 
Comment Period and Responses. The comment was positive and general in nature expressing local 
community concerns. No technical or legal issues were raised. 

B. Background on Community Involvement 

After signing the FedEral Facility Agreement Under CERCLA Section 120 (EPA et al. 1991) with the 
State of Alaska and the EPA, the U.S. Air Force began its Superfund cleanup program. As part of this 
progmm. in accordance with CERCLA Sections 113(k)(2)(B)(i-v) and 117, an extensive commtmity 
relations prognun was initiated to involve the community in the decision-making process. 

As part of the U.S. Air Force Installation Restoration Program, a Technical Review Conunittee was 
established in 1992 including three representatives from the community (selected by local officials and 
the Chancellor of the University of Alaska. Fairbanks), industry representatives, environmental agency 
representatives, and in January 1994, a local environmental interest group was invited to participate. 
Many of the Technical Review Conunittee participants are members of the professional public. The 
Proposed Plan was presented to a TRC on January 1994. At this meeting, representatives from the U.S. 
Air Force, ADEC, and EPA responded to questions from the audience representing the University of 
Alaska. the city of North Pole, and various state and federal agencies. 
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The primary means for public involvement was through a public notice period and a public meeting. 
The Proposed Plan for OU 1 was advertized in the Fairbaniks Daily News Miner, June 4, 1994. A story 
on the same plan appeared m the North Pole Independent, June 3, 1994. The public meeting for OU 1 was 
advertized in the Fairbanks Daily News Miner, June 21, 1994. A news release was sent to all local news 
media announcing the Proposed Plan and public meeting. 

C. Summary of Comments Received During the Public Comment 
Period and Responses 

The public comment period on the OUl Proposed Plan was held from May 30 until June 30, 1994. 
Comments received during that period are summarized below. Part I addresses nontechnical concerns, 
while Part II responds to technical and legal questions. 

PART I Summary and Response to Local Community Concerns 

Topic: Support for the selected alternative and concern for the cost. 

Public Comment # 1 : This person expressed support for the alternative selected based on the 
information presented in the Proposed Plan but expressed a concern for the cost of this and future cleanup 
efforts. The person stated that "it is rea~uring to know what steps are being taken to insure the future 
well being of the state and health of it<; residents." 

Response: We appreciate your support for the alternative selected and recognition of the Air Force 
efforts to clean up past environmental mistakes. Your concern for cleanup costs are well founded and 
will be given every consideration for this and future cleanup efforts. 

PART II Response to Specific Technical and Legal Questions 

N/A 
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Appendix A - Analytical Data for all Source Areas 
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Eielaon Air Force Base, Alaska 09:04 Saturday, January "· 1994 
Operable Unit 1 
Sunmary of Sampling Effort ••• Reaulta fo< Each Source Area, Media, Stage 

Source Media Sampling Detection Minimum Maximum Maximum 
Area Sampled Stage Analyte Limit Units Samples Detects Detect Detect Location .. Soil Staqe ' 2-Methylnaphthalane " ug/kg " 

, 3000 42000 4BTP04 
Ben~ene .. ug/kg " 1 1" 1" 40TP04 
Bia(2-ethylhexylJ phthalate 100 ug/kq " 1 1200 1200 48M04 
Chloroben'lene " ug/kg " 1 " " 4BTP04 
Di-n-octylphthalate 1>0 ug/kg " ' '00 '00 53M03 
Ethylbenune " ug/kg " 1 3?00 3100 4BTP04 
Fluorene " ug/kg " 1 '" "' 53M03 ,. .. 4560 ug/kg " 9 5420 23500 4BM02 
Moisture Percent " " 1.9 37. l 4BTP02 
Naphthalene 9 ug/kq 
PJ,enanthrene " ug/kg 

"" 10000 ug/kg 
Toluene 1" ug/kg 
Xylenes (total! " ug/kg 

Eialaon Air Force Base, Alaska 
Opar.,ble Unit 1 
sunmary of s"mpling Effort and Results for Each Source Area, Media, Stage 

Source Media 
Area Satnpled .. Soil 

Sampling 
Staqe Analyte 

Stage 4 Moisture 

"" 

Detection 
Limit Units 

Percent 
10000 ug/kg 

" ' 1400 21000 48TP04 

" 1 110 110 53M03 

" ' 38600 13000000 48TP04 

" 1 "' "' 48TP04 

" ' 0. 42 " 
, 4BTP04 

09:04 s,turday, January 29, 1994 

Samples Detects 

" " 

Minimum 
Detect 

Maximum M"ximum 
Detect Location 

1.7 21.9 4BSB09 
13000 32000000 485802 
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~ ~~ • Eiehon Air Force Beee, Ah.ska 09:04 Satluday, Janua.-y "· 199~ ' a 
... 

2 Operable Unit ' •• 
$ Su~ry of Sampling Effort •o' Re&ulte ,., Each Source Are<>, Medi,., Stage 

0 • , ~ 

"' Source Media Sarnplinq Det.,ction Minimum Maximum Ma~imum 
~~ 
' ;; 

~ 
Area Sampled Staga Analyt., Limit Unit !I Samples Detects Detect Detect Location ~-' . 
" Soil 1993 o,o,0-7riethyl phosphorothioate '" ug/kg ' 

0. ... 
0,0-Diethyl 0-2-pyrezinyl phosphorothio "' ug/kg ' ~· 1,2,4,5-Tetrachlorobenzene "' ug/kg ' 

. ~ 
• 0 

1,2,4-Trichlorobenzene "' ug/kg ' 
. , 

1,2-Dichlorobenrene "' ug/kg ' ~ 

l,J-Dichloroben2ene "' ug/kg ' • ~ 
1,~-Dichlorobenrene 6" ug/kg ' 0 

1,4-Naphthoquinone "0 ug/l:g ' " 1-Naphthylamine '" ug/kg 6 
~ 2,3,4,6-Tetrechlorophenol '" ug/kg 6 

2,4,5-Trichlorophenol '" ug/kg ' • 
2,4,6-Trichlorophanol '" ug/kg ' ' • 2,4~Dichlorophenol '" ug/kg 6 • 
2,4~Dimethylphanol '" ug/kg ' 0 
2,4~Dinitrophanol 3300 ug/kg ' 

, 
2,4-Dinitrotoluene '" ug/kg 6 ~ 

2,6-Dichlorophanol 660 ug/l<g ' -
2,6-Dinitrotoluene '" ug/l<g 6 
2-Acetylaminofluorene "' ug/kg ' 2-Chloronaphthalane '" ug/kg 6 

.1 2-Chlorophenol '" ug/l<g 6 
2-Methylnaphthalana '" ug/kg 6 46000 46000 S3M03 

< 2-Methylphanol '" ug/kg ' ~ 2-Nephthylamine '" ug/l<g ' 2-Nitroaniline 3300 ug/kg ' 2-Nitrophenol 6" ug/kg 6 
2-Picolina 6" ug/kg ' 3,3'-0ichlorobenzidine 1300 ug/kg ' 3,3'-Dimethylben~idine '" ug/kg ' 3-Methylcholanthrene '" ug/kg ' J~Nitroaniline 3300 ug/kg ' 4, 4'-000 " ug/kg ' ' ... " COMPOSITE: 
~,4'-DDE " uq/kg ' ' " " COMPOS IT[ 
4,4'-DDT " ug/kg ' ' '"' 1'0 COMPOSITE 
4,6-Dinitro-o-cresol 3300 ug/kg ' 4-Arninobiphenyl 6" ug/kq ' 4-Bromophenylphenyl ether 660 ug/kg ' 4-Chloro-3-methylphenol 1300 ug/kg ' 4-Chloroaniline lJOO ug/kg ' ® 4-Chlorophenylphenyl ether 6" ug/kg ' 4-Methylphenol '" ug/kg ' 

~ 4-Nitroaniline 3300 ug/kg ' ~ 4-Nitrophenol JJOO ug/kg ' a • 4-Nitroquinoline-1-oxide 6" ug/kg ' ~ 5-Nitro-o-toluidine "0 ug/kg 6 
0 7, 12-0imethylbenz [a) anthracene 6" ug/kg 6 , 
~ 

Acanaphthene 6" ug/kg ' 
~ 

Acenaphthylene '" ug/kg ' AcetopJ;lenone '" ug/kg ' 
~ Aldrin " ug/kg ' 
~ Alpha-BHC " ug/kg ' 
~ Aluminum 20000 ug/kg ' ' 11000000 11000000 "' WELL 
• Anilin11 '" ug/kg 6 
~ • Anthracen11 '" ug/kg ' <00 <00 "' W£LL 

Antimony 20000 ug/kg ' Aramite '" ug/kg 6 
Aroclor-1016 '" ug'/kg ' Aroclor-1221 '" ug/kg 6 
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09:0~ Saturday, •• 
Eielaon Air Foree Base, Alaaka January 29, 1 994 ~· 

i 
Operable Unit 1 

0 • 

Summary of Sampling Effort end Reaulta for Each Source Area, Media, Stage ~~ 
Source Media Samplinq Dete<:tion Minimum Ma>Cimum Maximum :;.5' 

0 Araa Sampled Stage Analyte Limit Units Samples Detects Detect Detect Location 0 < , ' . 
~ 

n • 

~ " Soil 1993 Aroclor-1232 '" ug/kq ' ~~ 
Aroclor-1242 100 ug/kq ' : g; 

~ Aroelor-1248 '" ug/kg ' • 
. , 

~ Aroclor-1254 '" ug/kq ' > 

" Aroclor-1260 '" ug/kq ' • 
• Arsenic 500 ug/kq ' ' 4800 7400 "' WELL ~ 

l 
0 

Barium 2000 ug/kq ' ' 130000 350000 "" WELL i\ 
Benzoja)anthracene '" ug/kq ' ' '" 070 "' WELL 
Benzo(a)pyrene '" ug/kg ' ' '"' '"' "'' WELL ~ 
Benzolb)fluoranthene '" ug/kg ' ' oso 950 "" WELL • 
Benzo(ghi)perylene '" ug/kg ' ' '" '" "" WELL 

, 
Benzotk)fluoranthane '" ug/kg ' ' "' "" "" WELL ~ 
BeiUOthia:r;ole '" ug/kg ' Ben~yl alcohol 1JOO ug/kg ' " 8eryllium "' uq/kg ' ' '" '" NEW WELL • 
aeta-BHC " uq/kg ' -
Sia(2-Chloroathoxy)methane '" ug/kg ' Sia(2-Chloroisopropyl) ether '" ug/kg ' Bia(2-chloroethyl) ether '" ug/kg ' Bia(2-athylhexyl) phthalate '" ug/kg ' ' "' '" "" WELL 
Butylban~ylphthelete '" ug/kg ' 

! 
Cadmium 1000 ug/kg ' ' "' "' "'" WELL 
Calcium 10000 uq/kg ' ' 6000000 11000000 NEW WELL 
Chlordane " uq/kg ' ' " " COMPOSITE 
Chlorobandlata '" uq/kg ' Chromium 2000 uq/kg ' 2 19000 24000 "" WELL 
Chryaena '" uq/kg ' ' 1100 1100 "" WELL 
Cot..lt 2000 ug/kg ' 2 1000 9000 "" WELL 
Copper 2000 ug/kg ' ' 18000 24000 "" WELL 
Delta-BHC " ug/kg ' Di-n-butylphthalata '" ug/kg ' Di-n-octylphthalate '" ug/kg ' Dial late '" ug/kg ' Diban~(e,h]anthracane '" ug/kg ' Diban~ofuran '" ug/kg ' Dieldrin " ug/kg ' Diethylphthalate '" ug/kg ' Dimethoate '" ug/kg ' Dimathyl phthalate '" ug/kg ' Diphenylamine '" ug/kg 6 
Endoaulfan I " ug/kg ' Endosulfan li " ug/kg ' Endoaulfan aulfate " ug/kg ' Endrin " ug/kg ' Endrin Aldehyde " ug/kg ' 

~ ~ .. Ethyl methanesulfonate '" ug/kg ' • Faq:ohur '" ug/kg ' u 
2 Fluoranthene '" uq/kg ' 2200 2200 NEW WEI.L 

• Fluorene 660 ug/kg ' .. GanTna-BIIC (Lindane) " ug/kq ' Heptachlor " ug/kg ' l COMPOSITE 
llaptachlor epoxide " ug/kg ' 

~ llexachlorobenzene '" ug/kq · 6 
Hexachlorobutadiene '" ug/kg ' llexachlorocyclopentadiane 6<0 ug/kg ' 



~ ~~ • ~ 
Alaska 

!-3 
2 Eielson Air Force Base, 09:04 s~turday, January "· l 99 4 5 0. 

~ Operable Unit 1 
,, 

Summary of Sampling Effort ood Results '"' Each SOUI"Cil Area, Media, St'"ge ~~ ,. ~~ -- Source Media Sampling o .. tection Minimum Maximum Maximum 

~ Area s .. mpled Staqe Analyte Limit Units Samples Detects Detect Detect Location ' . 
~~ 

" Soil 1993 Hexachloroethane 660 ug/kg' ' ~· 
Hexachlorophena '" ug/kg ' 

. ~ 
• 0 

Hexachloropropene 660 ug/kg ' 
. , 

lndeno(1,2,J-cd)pyrene '" ug/kg ' ' '" '" "' Wf:LL ~ • 
Iron 2000 ug/kg 2 ' 12000000 19000000 '" WELL ~ 

hodrin '" ug/kg ' 
0 

lsophorone 660 ug/kg ' " ISOIIIlfrole '" ug/kg ' ~ Kepone '" ug/kg ' Kerosene '" ug/k9 ' ' 3?0000 310000 53M03 • • Lead 500 U<;j/kg ' ' 7000 21000 "'' WELL ~ Magnesium 10000 ug/kg ' ' 3900000 4900000 "' WELL 

Manganese 1000 ug/kg ' ' 260000 380000 "' WELL c 
Mercury '" ug/ltq ' ' '" '" "' WELL 

, 
Met)uo.pyrilene '" ug/ltg ' 

~ -Methoxyehlor '" ug/ltg 3 
Methyl methanesulfonate '" ug/kg ' N-Nitroao-di-n-dipropylamine '" u<;~/ltq ' N-Nitroaodi-n-butylamine '" uq/1<9 ' N-Nitroaodiethylamine '" ug/ltg ' N-Nitroaodimethylamine '" ug/ltq ' 

! N-Nitroaodiphenylamine '" ug/kq ' N-Nitroaomethylethylamine '" ug/ltg ' N-Nitroaomorpholine '" uq/l<g ' N-Nitroaopiperidine '" ug/kg ' Naphthalene '" ug/ltg ' ' 16000 16000 53M03 

Nickel 3000 ug/ltq ' ' 17000 22000 NEW WELL 

Nitroben~ene '" ug/l<q ' Nitrosopyrrolidine '" ug/l<g ' Parathion '" ug/kq ' Pentaehlorobenzene "' ug/kg ' Pentachloron it robenzene (PCNB) '" uq/kg ' Pentachlorophenol 3300 ug/kg ' Phenacetin '" ug/kg ' Phenanthrene '" ug/kg ' 1500 1500 "' WELL 

Phenol '" uq/ltg ' Potassium 30000 ug/kg ' ' 900000 1100000 "' WELL 

Pronamide '" ug/l<g ' 
® Pyrena '" ug/kg ' 2000 2000 NEW- WELL 

Pyridine '" ug/kg ' 
~ Safrol '" uq/ltg ' ,. Silver 2000 ug/kg ' a • Sodium 30000 ug/kg ' ' 340000 690000 NEW WELL 
~ 'JPH-dieael 4300 ug/kg ' ' 4900 11000 COALP I L£ 
0 TPH-dieael 4)00 ug/ltg ' ' 4900 11000 COALPILE , 
" 

TPH-gaaolin" 5100 ug/kg ' • 'JPH-qaaoline 5400 ug/kg ' ~ 'Tetraethyl dithiopyrophosphate '" ug/kg ' 
~ "" 10000 ug/kq ' 
~ Toxaphene '" ug/k9 3 

~ 'Jributyl phosphate '" ug/kg ' • Tria-2-chloroethyl phosphate '" ug/kg ' ~ Vanadium 3000 ug/kg ' ' 33000 44000 '" WELL 

Zinc , ug/kg ' ' 34000 130000 "' WELL 

alpha,alpha-Oimethylphenethylamine '" ug/~g ' 



Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area s ... mplood Stage An ... lyte 

" Soil 1993 m-Cresol 
m-Dinitroben~ene 
o-Toluidine 
p-Dimethylaminoaaobenzene 
p- P heny lene diamine 
sy~Trinitrobenzene 

Eielson Air Force Base, Alaska 
Operable Unit l 

Detection 
Limit 

"' '" '" '" '" '" 

Summary of Sampling Effort and Results for Each Source Area, Medla, Stage 

Source Media Sampling Detection 
Are ... s ... mpled Stage Analyte Limit .. Soil Cas Stage ' 1,3-0imethylbanzene " BT£X " Benzene " Ethylbenzene " Toluene " 

Units 

U<;l/kg 
ug/kg 
ug/kg 
U<;l/kg 
ug/kg 
ug{kg 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
uq/L 

) 

09:04 Saturday, January 29, 1994 

Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

' ' ' ' ' ' 

09:04 Saturday, January "· 1994 ' 

Minimum Maximum Max1mum 
Samples Detects Detect Detect Locst ion 

" " " 2610 48SV32 

" 
,. 

" 43400 48SV20 

" .. " m 48SV0! 

" " " 11800 4BSV32 

" " " 39600 4BSV20 
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~ '. Eielson Air Force Base, Alaska 09·0~ Saturday, January "· 1994 " 
0. 

Operable Unit 1 ~ '2" 
Summary of Sampling Effort ood Results '"' Each Source Are4, Media, Stage . "' • 0 • , 
Source Media Sampling Detection Minimum Maximum Max1mum ~ 

Area Sempled Stage Anilllyte Limit Units Samples Detects Detect Detect Locdtio<l • ~ 
0 

" Water St<'lge ' 2,4-Dimethylphenol 0.28 ug/L ' ' " s ' 4BMO 1 i! 
2-Methylnephthalene o.s uq/L ' ' DO "' 53MOJ 
Aluminum (Unfiltered) " ug/L ' ' 11900 11900 53M03 .., 
Arsenic {Filtered) " ug/L ' ' " " 53M03 • 
Arsenic (Unfiltered) " ug/L ' ' 26.8 26 .8 53MOJ • 
Barium (Filtered) ' uq/L ' ' ;o ;o 53M03 ~ 
Barium (Unfiltered) ' ug(L ' ' m m 53M03 
Benz:ene 0. <5 ug/L 9 5 0.34 1330 4BMO 1 c , 
Bis(2-ethylhexyll phthalate ' ug/L ' ' '" '" 48P0l ~ 

Buty lbenzy lpht halate L5 ug/L ' ' "' '" 4BP01 
Calcium (Filtered) " ug/L ' ' 114000 174000 53M03 
Calcium (Unfiltered) " ug/L ' ' 136000 136000 53MOJ 
Chloride "' ug/L ' ' 11250 11250 53M03 
Chloroform '·' ug/L ' "' Chromium (Unfiltered) " ug/L ' ' 12 . 3 12.3 53M03 

~ 
Cobalt {Unfiltered) " ug/L ' ' " " 53M03 
Copper (Unfiltered) ' ug/L ' ' "' "' 53M03 
Ethylben~ene 0 " ug/L ' ' 89.2 '" 4BM0 1 
Iron {Filtered) " ug/L ' ' 24700 24700 53M03 
Iron {Unfiltered) " ug/L ' ' 42400 42400 53M03 
Lead {Filtered) L< ug/L ' ' ' ' 4BM03 
Lead (Unfiltered) L< ug/L ' ' '·' '" 4BM05 
Magnesium (Filtered) .. ug/L ' ' 36900 36900 53M03 
Magnesium (Unfilteced) .. ug/L ' ' 43700 43700 53M03 
Manganese (Filtered) L< ug/L ' ' 5200 5200 53M03 
Manganese (Unfiltered) L< ug/L ' ' 5670 56?0 53M03 
Merc;ury (Filtered) '·' ug/L ' ' '·' '·' 53M03 
Merc;ury {Unfiltered) '·' ug/L ' ' '·' o.; S3M03 
Naphthalene 0.26 ug/L ' ' "' '" 53M03 
Nitr ita/Nitrate " ug/L a ' " "' qSM04 
Potassium (Filtered) "' ug/L ' ' 49BO 4980 SJMOJ 
Potassium (Unfiltered) '"" ug/L ' ' ?200 1200 53M03 

® 
Residue, DISS 1000 ug/L ' 9 200000 704000 53M03 
Sodium (Filtered) "' ug/L ' ' 11000 11000 5JM03 
Sodium (Unfiltered) "' ug/L ' ' 13200 13200 53MOJ 

~ Sulfate ;oo ug!L ' ' 130700 130700 53M03 .. 
~ "' <00 ug/L ' ' 3400 44000 48M01 

Toluene 0.25 ug/L a ' 53.2 " 48MOJ 
~ Vanadium (Unfilt•aed) " ug/L ' ' " " 53M03 
0 , Xylene a (total) 0 ·" ug/L 9 ' 1. 62 m 4 Br-Kll 
~ Zinc {Filtered) ' ug/L ' ' 20 20 53M03 
• Zinc (Unfilh•red) ' ug/L ' ' 72.4 72.4 53M03 
~ 
~ 
~ 

~ 

~ • 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media 
Area Sunpled 

Water 

Sampling 
Stage Analyte 

Stage 4 1,2-Dimethylbenzene 
1,3-Dimethylbenzene 
2,4-Dimethylphenol 
2-Methylnaphthalene 
Benzene 
Bia(2-ethylhexyl) phthalate 
Butylbenzylphthalate 
Chlorobenzene 
Dl-n-octylphthalate 
Ethylbenzene 
Fluorene 
Naphthalene 
Phananthrene 

"" Toluene 
Xylene& (total) 
trane-1,2-Dichloroethylene 

Detection 
Limit Units 

I ug/L 
1 ug/L 
2 ug/L 
1 ug!L 
l ug/L 
2 ug/L 

l.S ug/L 
0.4 ug/L 
2.4 ug/L 

I ug/L 
1 ug/L 
I ug/L 
1 ug/L 

200 ug/L 
I ug/L 

0,4 ug/L 
1 ug/L 

09:04 Saturday, January 29, 199~ 

Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

" ' ' 1300 48FW12 

" ' ' 3300 48FWl2 

' ' 3 24 '" 49M01 

" ' 3 ·" 7100 49FWll 

' ' " " 49M07 

' ' ' " " '" 4BI'W\2 

' ' 3 " m 49MO I 

' ' • 300 400000 4BM02 

" " ' 6600 49FW11 

' ' I 550 1990 S3M03 

" ' " '" 49FWI2 

) 



~ 
!ielson Air Force B~se, Alaska 09:04 Saturday, January 29, 1994 " • Operable Unit 1 

~~ 
u • • 
2 Sulff!lary of Samplinq Effort .od Result a for Each Source Area, Media, Stage ~3 

• 
0 • , Source Media Sampling Detection Minimum Maximum Maximum ~~ 

Area Sampled Stage Analyte Llmit Units Samples Detects Detect Det .. ct Location '-

~ 
~, 

" Water 1993 0,0,0-Triethyl phosphorothioate " ug/L ' 0 ~ 
0,0-Diathyl 0-2-pyrazinyl phosphorothio " ug/L ' ". 
1,1, 1-trichloroethane 0.5 ug/L " 

.... 
1,1,2-Trichloroethane 0.5 ug/L " 0 . 067 0 060 48MW8 ~· :g. 
1,1-Dichloroathane 1 ug/L " . , 
1,2,4,5-Tetrachlorobenzene 10 ug/L ' ~ 

1,2,4-Trichlorobenzene 10 ug/L ' • 
1,2-Dichlorobenzene " ug/L ' 

~ 
0 

1,2-Dichloroethane u ug/L " 2 2. 2 2 .• 53M03 ~ 
1,3-Dichlorobenzene " ug/L ' 1,4-Dichlorobenzene 2 uq/L " 0 .<1 0.41 4BMW8 ~ 
1,4-Dichlorobenzene 10 uqfL ' 0 .41 0. 41 48MW8 • 
1,4-Naphthoquinone 10 uq/L ' • 
1-Naphthy1amine 10 uq/L ' 

~ 

2,3,4,6-Tetrach1orophenol 10 uq/L ' • 
2,4,5-Trichlorophenol 10 uq/L ' 

,. 
2,4,6-Trichlorophenol " uq/L ' ~ 

2,4-Dichloropheno1 10 uq/L ' • 
2,4-Dimethy1phenol 10 uq/L ' 2,4-Dinitropheno1 50 uq/L ' 2,4-0initroto1uene 10 uq/L ' 2,6-Dichlorophenol 10 uq/L ' 2,6-0initrotoluene 10 ug/L ' 

~ 
2-Acetylaminofluorena 10 uq/L ' 2-Chloronaphthalena 10 ug/L ' ~ 2-Chlorophanol 10 U<;J/L ' 2-Methylnaphthalene 10 ug/L ' 3 "' DO 48M01 
2-Methylphenol 10 uq/L ' 2-Naphthylamina 10 U\J/L ' 2-Nitroaniline 50 ug/L ' 2-Nitrophenol 10 ug/L ' 2-Picolina 10 ug/L ' 3,3'-Dichlorobenzidine 20 ug/L ' 3,3'-Dimethylbentidine 10 ug/L ' 3-Methylcholanthrene 10 ug/L ' J-Nitroaniline 50 ug/L ' 4,6-0initro-o-crasol 50 ug/L ' 4-Aminobiphanyl 10 ug/L ' 4-Bromophenylphenyl ether 10 ug/L ' 4-Chloro-3-methylphenol 20 ug/L ' 

® 4-Chloroaniline 20 U\J/L ' 4-Chlorophenylphenyl ether " ug/L ' 
~ 

4-Methylphenol " ug/L ' 2 "' ' 53M03 

>. 4-Nitroaniline " ug/L ' 3 4-Nitrophenol 50 l.lg/L ' • ~ 4-Nitroquinoline-1-oxide " ug/L ' 
0 5-Nitro-o-toluidine 10 ug/L ' , 7, 12-0imethylben~[a)anthracene " ug/L ' D Acenaphthena " 1Jg/L ' • 
~ Acenaphthy1ene " ug/ L ' 
~ Acetophenone " ug/ L ' 
~ 

Aluminum (Filtered) 200 ug/L ' 
~ 

Aluminum (Unfiltered) '" ug/L ' 3 " 1600 4BM07 

• Aniline " ug/L ' 1 Anthracene 10 ug/L ' Antimony (Filtered) '" ug/L ' ' "' PO 4BMO 1 

Antimony (Unfiltered) 200 ug/L ' ' " '" 53M03 

Aramite " -ug/L ' 
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® Eielson Air Force Base, Alaska 09:04 Saturday, January "· 199~ " 
I 

Operttoble Unit 1 
Summary of Samplinq Effort ••• Results for Each Source Area, Madill, Stage 

Source Media S!llllpling D"tection Minimum M<1ximum Maximum 
g Area Sampled Stage Analyte Limit Units Samples Detects Detect Detect Location 

i " water 1993 Arsenic (Filtered) 5 ug/L ' 5 .., 
" 5JM03 

Arsenic (Unfiltend) 5 ug/L ' 5 • '" SJMOJ 
BaJ:ium (Filtered) 20 ug/1. ' ' 0.52 5.0 48M01 
Barium (Unfiltered) 20 ug/L ' ' 1eQ 5<0 48M01 

1 
Benzene 2 uq/1, " 9 0. 12 910 48M01 
Benzo(a)anthrecene 10 ug/L ' Benr.o(a)pyrene 10 ug/L ' Benzo(b)tluorenthene 10 ug/L ' Benzo(ghi)perylene 10 ug/L ' Benzo(k)fluorenthene 10 ug/L ' Benzothiat.ole 10 ug/L ' Benzyl alcohol 20 ug/L ' Beryllium (Filtered) ' ug/L ' ' 1.9 2 ' 48M01FT 
Beryllium (Unfiltered) ' ug/L ' 2 1.9 2 ·' 48M01FT 
Bie(2-ChlorO*thoxylmethane 10 ug/L ' Bia(2-Chloroiaopropyll ether 10 ug/L ' Bia!2-ehlorO*thyl) ether 10 ug/L ' Bia!2-ethylhexyl) phthalate 10 ug/L ' Butylbenzylphthalate 10 ug/L ' Cadmium (Filtered) 10 ug/L ' 2 5 5 ·' 4BM03 
Cadmium (Unfiltered) 10 ug/L ' 1 .., 

"' 4BM07 
Calcium (Filtered) 100 ug/L ' ' 100 130000 4BMO 1 
Calcium (Unfiltered! 100 ug/L ' ' " 130000 48M01 
Carbon tetraehloride 1 ug/L " Chlorobenzilate 10 ug/L ' Chloroform 0.5 ug/L " Chromium !Filtered) 20 ug/L ' ' "' " 48M03 
Chromium (Unfiltered) 20 uq/L ' ' ... 20 48M03 

Chrysene 10 ug/L ' Cobalt (Filtered) " ug/L ' ' ••• ... 48M01FT 
Cobalt (Unfiltered) 20 ug/L ' ' ••• "' 48M03 
Copper (Filtered) 20 ug/L ' 1 ' ' 48MOJ 
Copper (Unfiltered) 20 uq/L ' 5 ' .5 " 53M03 
Di-n-butylphthalate 10 U<;I/L ' Di-n-octylphthalate 10 U<;~/L ' Dial late 10 u<;~/L ' Dibenz{a,h]anthracene 10 ug/L ' Dibenzofuran 10 ug/L ' Diethylphthalate 10 ug/L ' Dimethoate 10 ug/L ' Dimethyl phthalate 10 U<;I/L ' Diphenylamine 10 ug/L ' Ethyl methanaaulfonate 10 ug/L ' Ethylbenzene 2 ug/L " ' 0. 12 150 49MW8 
Famphur 10 ug/L ' Fluoranthene 10 ug/L ' Fluorene " ug/L ' Hexachlorobenzene 10 ug/L ' Hexachlorobutadiene 10 ug/L ' Hexachlorocyclopentadiene 10 ug/L ' Hexachloroethane 10 ug/L ' Hexachlorophene 10 ug/L ' Hexachloropropene 10 ug/L ' Indeno(l,2,3-cd)pyrene 10 uq/L ' Iron (Filtered) " ug/L ' ' 20 71000 48MO I 



.. Eielson Air Foree Base, Alaska 09:04 Saturday, Januaq> 29, 1994 " '!!~ 

[ Operable Unit 1 ~~ 
~ 

Su~ry of S4mplinq Effort ••• Results for Each Source Area, Media, Stage ::1 9: 

Source Madia Sampling Detection Minimum Maximum M<~ximum 
~~ 

' " 
i 

Area Sampled Stage Analyte Limit Units Samples Detects Detect Detect Locatlon ~ < ' . 
" Water 1993 Iron (Unfiltered) 20 ug/L ' ' 20 70000 4BM01 " . .. .a· 

Isodrin 10 ug/L ' m• 
Isophorone 10 ug/L ' 

co ::!". 
• 0 

IsosafrQle 10 ug/L ' • , 
l<epone 10 ug/L ' ~ 

Kerosene 10000 ug/ L ' • ~ 
l.eod (Filtered) ' ug/L ' 2 3 • 48M01 0 

Lead (Unfiltered) ' ug/L • • 2 .. SJMO) <! 
Maqnesium (Filtered) 100 ug/L ' ' " 26000 48M01 a 
MagnesiUm (Unfiltered) 100 ug/L ' ' " 25000 46M01 ~ 

Manq•meee (Filtered) 10 ug/L ' ' 1500 3900 48MW9 • 
Manganese (Unfiltered) 10 ug/L ' ' 2000 4500 4BM03 • • 
Mercury (Filtered) 0.2 ug/L ' 1 0.3 0.3 4BMWB .. 
Mer~u~y (Unfilte~ed) 0., ug/L ' ' 0.2 0 .• 48MW9 0 
Hethepy.tilene 10 ug/L ' 

, 
Methyl methanesulfonate 10 ug/L ' • 
Methylene~hlo.tide s ug/ L ,. 0.069 0 .25 4BM03 • 
N-Nitroeo-di-n-dipropylarnine " ug/L ' N-Nitroaodi-n-butylamine " ug/L ' N-Nitroaodiethylamine 10 ug/L ' N-Nitroaodimethylamine " ug/L ' N-Nitroaodiphenylamine " ug/L ' 

~ N-Nitroaomethylethylarnine 10 ug/L ' 
,;· N-Nitroaomo.tpholine 10 uq/L ' N-Nitroaopiperidine " ug/L ' Naphthalene 10 ug/L ' • ,. 250 4BM01 

Ni~kel (Filtendl " ug/L ' 
Ni~kel (Unfiltered) " ug/L ' 25 25 49M03 
Nitrobenzene 10 ug/L ' Nitroaopyrrolidine 10 ug/L ' Parathion 10 ug/L ' • Pentaehlorobenzene 10 ug/L ' Pentaehloronitrobenzene (PCNBI 10 uq/L ' Penta~hlorophenol " ug/L ' Phenacetin 10 ug/L ' Phenanthrene 10 ug/L ' Phenol 10 ug/l. ' 1 51 51 48M0l 
Pot autum (Filtered) 3o0 uq/L ' 6 3000 6000 46M01 
PotaeaiUIII (Unfiltered) 3oO ug/l. ' 6 3000 6000 4BMO 1 

® Pronamide 10 ug/L ' Py.tene 10 ug/L ' 
~ 

Pyridine 10 ug/L ' • Saf.tol 10 ug/L ' 
~ Silver (Filtered) 20 ug/L ' • 3 .• • .6 46MW6 

~ Silver (Unfiltered) 20 ug/L ' • 2 .• s .• 48MOI 

0 Sodium (Filtered) 300 ug/L ' ' " 11000 48M0l , 
" 

Sodium (Unfiltued) 300 ug/L ' ' 110 11000 48MOl 

• Tet.tachloroethene " uq/L ,. 6 0. 14 3 ' 53MO) 

~ Tetraethyl dithiopyrophosphate " uq/L ' n "" (Filte.ted) 100 uq/L ' • ~ "" {Unfiltered) 100 uq/L ' 2 " 60 5)M03 

~ Toluene 2 uq/L ,. 
' 0. " '" 4BMW8 

~ T.tibutyl phosphate 10 llq/L ' • T.tichlo.toethene 1 uq/L ,. 10 0 16 2.1 48MO? 

Tris-2-chloroethyl phosphate 10 U<)/L ' 



® 

Eielaon Air Force Base, Alaska 
Opa~:sble Unit 1 
Summary of Sampling Effort and Results for Each Source Ares, Media, Stage 

Source Media 
/u·ea Sampled .. Water 

Sampling 
Stage Analyte 

1993 Vanadium (Filtered) 
Vanadium {Unfiltered> 
Vinyl chloride 
Xylanes (total) 
Zinc (Filtered) 
Zinc {Unfiltered) 
elpha,alpha-Dimethylphenethylamine 
cis-1,2-0ichloroethylene 
m-Cresol 
m-Dinitrobenzene 
a-Toluidine 
p-Oimethylaminoazoben~ene 
p-Phenylanediamine 
sym-Trinitrobenzene 
trans-1,2-0ichloroethylene 

Detection 
Limit Units 

30 ug/L 
30 uq/L 

2 ug/L 
5 ug/L 

10 ug/L 
10 ug/L 
10 ug/L 

1 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 

1 ug/L 

09:04 Saturday, January 29, 1994 l3 

Minimum ~ximum Maximum 
Samples Detects Detect Detect Location 

' ' '·' " 53M03 

' • '·' " 53M03 

" " ' 0.34 '" 48MWS 

' • • •• " 48MWS 

' • '-' " 48MW8 

' " 9 0. 42 !.< 48M04 

' ' ' ' ' ' 
" 

) 



I 
Eielson Air Force Base, Alaska 09:04 Saturday, January "· 1994 " Operable Unit ' Sulll'llbry of Sampling Effort ood Results fo< Each So•Hce Area, Media, Stage 

Source Media Samplinq Detect ion M1nimum Ma~imum MdXlrt1l1m 

Area Sampled Stage Anlllyte Limit Units Samples OP.tect s Detect Detect Location 

" Soil Stage 3 4,4'-000 ' ug/l<g ' ' "' "' 53MO~ Aluminum 14?00 ug/l<.g ' ' 9900000 10300000 49MO 1 

Araenic 6390 ug/kg ' ' 9320 9340 49~10 1 

Barium 330 ug/kg ' ' 92100 109000 49M01 
Benzol a) anthracene " ug/kg " 3 "' '" ~9t·l:l4 

Benzol&)pyrene ' ug/kg " ' '" <00 49WIJ 
Benzolb)fluoranthene '" ug/kg " ' '" '" 4 9~1C 1 

Benzo(ghi)perylene <0 ug/kg " ' <0 <0 49~103 

Beryllium m ug/kg ' ' '" 1180 49~1H 
Bia(2-ethylhexyl) phthahte '" ug/l<g " ' no '" 4 9N01 

Butylbenzylphthalate " ug/kg " ' m HO 49M04 
Calcium 5400 ug/kg ' ' 6060 5190000 49M01 
Chromium "' uq/kg ' ' 19700 18900 4'<M01 
Chrysene , ug/kg " ' '" "' 49M03 
Cobalt no uq/kg ' ' 11500 18900 4'<M01 
Copper "' uq/kg ' ' 27000 34600 49M01 
OOT,PP' ' ug/kg ' ' " " 5JMOP 
Endosulfan ' ' ug/kg ' Endosulf&n " ' ug/kg ' Endosulf&n sulfate ' ug/kg ' Fluou.nthene , U<,!/kg " ' '" "' 4'lM04 
tndeno(1,2,3-cd)pyrene , llg/kg " ' " '" 49M03 
Iron e 100 \Jg/kg ' ' 16700000 19800000 4~M01 
Lead 4560 ug/kq ' ' 7390 8530 49MO 1 
Magnesium 4400 llg/kg ' ' 5860000 6320000 49MO 1 
Manganese "' ug/kg ' ' 355000 437000 49MO 1 
Methylenechloride ,, llg/kg " ' "' 1500 49MO 1 
Moiat\Jre Percent " " u 21.7 49M03 

® NicKel 2000 uq/kg ' ' 23.6 25.6 4~M01 
Phenanthrene 20 ug/kg " ' "' "' 49M04 
Potassium 77600 ug/kg ' ' 889000 890000 49M01 
Pyrena 60 ug/kg " ' "' "' 49M04 
Sodium 21900 ug/kg ' ' 419000 435000 49M01 

"" 10000 ug/kg " ' 172000 2530000 53MOP 
Vanadium 1700 ug/kg ' ' 36.6 38.? 49M01 
Zinc "' ug/kg ' ' 59?00 71600 49M01 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media 
Area S"mpled 

49 Soil 

S4mpling 
Stage Analyte 

1993 o,o,o~Triethyl phosphorothioate 
0,0-Diethyl 0-2-pyrazinyl phosphorothio 
1, 1, 1-Trichloroethane 
l, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1,2,4,5-Tetrachlorobenzene 
1, 2, 4-'Irichlorobenzene 
1,2-0ichlorobenzene 
1,2-Dichloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,4-Dichlorobenzene 
1,4-Naphthoquinone 
1-Naphthylamine 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-0initrophenol 
2,4-Dinitrotoluene 
2,6-Dichlorophenol 
2, 6-Dinitrotoluene 
2-Acety14minofluorene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Naphthylamine 
2-Nitroaniline 
2-Nitrophenol 
2-Picoline 
3,3'-Dichlorobenzidine 
3,3'-Dimethylbenzidine 
3-Methylcho14nthrene 
J-Nitroaniline 
4,4'-0DD 
4,4'-DDE 
4,4'-DDT 
4,6-0initro-o-cresol 
4-Arninobiphenyl 
4-Bromophenylphenyl ether 
4-Chloro-3-methylphenol 
4-Chlotoaniline 
4-Chlorophenylphenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4-Nitroquinoline-1-oxide 
5-Nitro-o·toluidine 
7,12-Dimethylbenz(a]anthracene 
Acenaphthene 
1\cenaphthylene 
1\cetophanone 
1\ldtin 
1\lpha-BHC 
Aluminum 
Aniline 

Detect ion 
Limit 

.00 

'" o.s 
o.s 

' 660 
660 
.00 
0.5 

'" ' .00 
.00 
.00 
.00 
6.0 
6.0 

'" '" 3300 

"' .00 
.00 
660 
6.0 
.00 

'" 660 
660 

3300 
6.0 

"' 1300 

"' .00 
3300 

" " " 3300 
660 
6.0 

1300 
1300 

'" "' 3300 
3300 

'" 660 

"' 660 

"' 660 

" " 20000 
660 

Units 

ug/kq 
uq/kq 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kg 
uq/kg 
ug/kq 
ug/kg 
uq/kq 
ug/kg 
ug/l<g 
ug/kg 
ug/kg 
ug/kq 
ug/kg 
ug/kg 
ug/kg 
ug/l<g 
ug/kg 
uq/kg 
uq/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/k<j 
ug/kg 
ug/k<j 
ug/kq 
uq/kg 
uq/kq 
uq/kq 
ug/l:q 
ug/kq 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
llg/kg 
ug/kg 
ug/kg 
ug/kg 
u<j/kg 

09:04 Saturday, January 29, 199·1 

Minimum Maximum Maximum 
Samples Detects Detect Detect Locat~on 

' ' ' 9 
9 

' ' ' ' ' 9 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
6 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 6 

' ' 

6 

' ' ' 

' 

0. 39 
0. 39 

" " " 

1000 

LS 
0.34 

8300000 

2 DIRECTED 

0.39 SUI1!'5JMO'J 
0.39 SUMPSJMOS 

220 SLOUGH 

1000 G!IRRISON S 
240 COMPOSITE 

2900 COMPOSITE 

1000 SLOUGH 

1.5 SUMP 
0 35 C!IRRISON S 

11000000 SLOUGH 



Eielaon Air For~e Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Ea~h Sour~e Area, Media, Stage 

Sour~e Media 
Area Sampled 

49 Soil 

Sampling 
Stage Analyte 

1993 Anthracene 
Anti,..,ny 
Aramite 
Aroclor-1016 
Aroc:lor-1221 
Aroclor-1232 
Aroclor-1242 
Aro~lor-1248 
Aroclor-l2S4 
Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzo(a)anthra~ene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzojk)fluoranthene 
Benzothiazole 
Benzyl alcohol 
Beryllium 
Beta-BliC 
Bis(2-Chloroethoxy)methane 
Bis(2-Chloroiaopropyll ether 
Bis(2-chloroethyl) ether 
Bis(2-ethylhexyl) phthalate 
Butylbenzylphtha1ate 
Cadmiu .. 
Calcium 
Carbon tetrachloride 
Chlordane 
Chlorobenzilate 
Chloroform 
Chromium 
Chrysene 
Cobalt 
Copper 
Oelta-BHC 
Oi-n-butylphthalate 
Di-n-o~tylphthalate 
Dial late 
Dibenz(e,h)anthra~ene 
Dibenzofuran 
Dieldrin 
Diethylphthalate 
Oimethoate . 
Dimethyl phthalate 
Diphenylamine 
Endosulfan I 
Endosulfen II 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Ethyl methanesulfonate 
Ethylbenzene 

Detect ion 
Limit 

660 
20000 

'" 100 
<00 
200 
100 
too 
100 
100 
500 

2000 
2 

660 

'" '" '" '" 660 
1300 

200 
10 

660 

"' 660 
660 
660 

1000 
10000 

1 
50 

'" '-' 
2000 

'" 2000 
2000 

" '" '" '" '" '" 10 
660 
660 

'" '" 10 
10 

" 10 
50 

'" 2 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kq 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kq 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kq 
ug/kg 
ug/kg 
ug/kq 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kq 
ug/kg 
ug/kg 
ug/kg 
ug/k.g 

Minimum Maximum M~ximum 
Samples Detects Detect Detect Location 

' 2 

' ' ' ' ' ' ' ' ' 2 
9 

' ' ' ' ' " " 2 

' ' ' ' " ' 2 
2 
9 

' ' ' 2 

' 2 
2 

' ' ' ' ' ' ' ' ' ' " ' ' ' ' ' ' 9 

2 
2 
2 

' 2 
2 

' ' 

2 

2 

2 

) 

' ) 
) 

2 

2300 

2~00 

86000 
0.43 

"' m 
soo 
200 
520 

0. 44 

120 

3400000 

no 

18000 

'" 5000 
22000 

140 

1500 

"' 20 
170 

2300 SLOUGH 

5600 GARRI:.oN s 
96000 SLOUGH 
0. 56 SUMP53M05 
4600 SLOUGh 
6200 SLOUGH 
6500 SLOUGII 
HOC SLOUGII 
5300 SLOUCII 

. 7 SUMP53M05 

860 DIRECTED 

5100000 SLOUGH 

2100 COHPOS!TE 

19000 GARRISON S 
6300 SLOUGH 
7000 SLOUGH 

27000 GARRISON S 

160 GARRISON S 

1500 SLOUGH 
770 SLOUGH 

30 COMPOSITE 
170 SLOUGH 

2 9 SUMP'oJMO~ 

) 
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Eielson Air force Base, Alaska 
Operable Unit 1 
Summ4CJ' of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Medi11 
Area Sampled 

H Soil 

Sampling 
Stage Ana.lyte 

1993 Fa~~~phur 

Fluoranthene 
Fluorene 
Qamma-BHC {Lindane) 
Keptachlo.r: 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indano(1,2,3-cd)pyrene 
Iron 
Isoddn 
lsophorone 
Isosa!role 
Kepone 
Kerosene 
L.,.d 
Magne11ium 
Manqanese 
Mercury 
Methapyrilene 
Methoxychlor 
Methyl methanesulfonate 
Methylenechloride 
N-Hitroso-di-n-dipropylamine 
N-Nitroaodi-n-butylamine 
N-Nitrosodiethylamine 
N-Nitroaodimethylamine 
N-Nitrosodiphenylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
Naphthalene 
Nickel 
Nitrobenzene 
Nitrosopyrrolidine 
Parathion 
Pentachlorobenzene 
Pentachloronitrobenzene (PCNB) 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
Potassium 
Pronamide 
Pyrene 
Pyridine 
Safrol 
Silver 
Sodium 
TPH-diesel 
'JPH-diesel 

Detection 
Limit 

"' '" '" 10 
10 

" '" '" '" '" '" '" '" 2000 

"' '" '" '" '" '" 10000 
1000 

"' '" '" '" 5 

'" '" '" ,60 

'" '" '" "' ,60 
3000 

'50 

'" ,60 
,60 
560 

3300 

"' "' 560 
30000 

"' "' 560 
560 

2000 
30000 

4200 
5500 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kq 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ugfkg 
ugfkg 
ugfkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ugfkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ugfkg 
ug/kq 
ug/kq 
ug/kq 
ug/kq 
uq/kg 

09:04 Saturd~y, January 29, 19~~ 

Samples Detects 

' ' ' ' ' ' ' ' ' ' ' ' ' J 

' ' ' ' ' J 
J 
J 
J 

' ' ' 5 

' ' ' ' ' ' ' ' ' J 

' ' ' ' ' ' ' ' ' J 

' ' ' " J 

' 1 

J 
1 

' J 

1 
J 
J 
J 

J 

' J 

J 
J 
1 
1 

Minimum 
Detect 

"' 1400 

J 

" 

Maximum Maximum 
Detect Locat1on 

14000 SLOUGH 
1400 SLOUGH 

7.1 COMPOSITF: 
14 COMPOSI'IT 

300 000 SLOUGH 
SLOUGH 12000000 16000000 

53 
II 000 

3000000 
110000 

13 

13000 

,, 
?20000 

"' '" 
1600 

360000 
7600 
7600 

53 
22000 

4900000 
230000 

SLOUG!I 
SLOUGH 
SLOUGH 
GARRISON S 

13 SLOUCH 

18000 SLOUGH 

12000 SLOUG!l 

1500000 GARRISON S 

10000 SI.OUG!I 
610 GARRISON S 

2000 SLOUGH 
660000 SLOUGH 

'1900 S(lMP (5JM05) 
7900 SUMP (5JM05) 
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£ielson Air Foree Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Me lie, Stage 

Source Media 
Area Sarn.plad 

49 Soil 

Sampling 
Stage Analyte 

1993 TPH-qasoline 
TPH-qaaolina 
Tetrachloroethene 
Tetraethyl dithiopyrophosphate 
Ti• 
Toluene 
To:Kaphene 
Tributyl phosphate 
Trichloroethane 
Tris-2-chloroethyl phosphate 
Vanadium 
Vinyl chloride 
Xylenes (total) 
Zinc 
alpha,alpha-Dimethylphenethylamine 
cis-1,2-Dichloroethylene 
m-Creaol 
m-Dinitrobenzene 
a-Toluidine 
p-Dimethylaminoazobenzene 
p-Phenylenediamine 
sym-Trinitrobanzene 
trana-1,2-Dichloroethylene 

Eielson Air Force Base, Alaska 
Operable Unit 1 

Detection 
Limit 

9700 
'}700 
0.5 
660 

10000 
2 

<00 

'" 1 

'" 3000 
2 
5 

10 

'" 1 

'" '" '" '" 660 
660 

1 

Summary of Sampling Effort and Reeulte for Eech Source Area, Medu, Stage 

Source Media 
Area Sampled 

49 Soil Gas 

Sampling 
Sta9e Analyte 

Stage 3 1,3-0imethylbenzene 
BTEX 
Benzene 
Ethylbenzene 
Toluene 

Detection 
Limit 

10 
10 
10 
10 
10 

Units 

ug/~q 
ug/~g 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kq 
ug/kg 
ug/l<g 
ug/kg 
ug/l<g 
ug/l<q 
ug/kq 
uq/l<q 
uq/l<q 
uq/l<q 
uq/l<g 
ug/l<g 
ug/kg 
ug/kg 
ug/kq 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
llg/L 

) 

09•04 Saturday, January 29, 1994 

Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

' 1100 1100 '""' 1 1100 1100 '""" ' ' ' ' ' 0 ·" ' .5 DIRECTED 

' ' ' ' ' ' Jooo·o 37000 SLOUGH 

' ' ' 0. 87 " SUMP53M05 

' ' 40000 120000 SLOUGH 

' ' ' DIRECTED 

' ' ' ' ' ' ' 

09:04 Saturday, January 29, 1994 20 

Miniinum Maximum Maximum 
Samples Detects Detect Detect Location 

" ' " '60 49SV01 

" 5 60 5860 49SV17 

" 5 10 " 49SV17 

" 3 20 5440 49SV17 

" 5 10 2080 49SV01 
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Eielaon Air Force Base, Alaska 09 .'04 Saturd<~y, Janu;oty "· l 99 4 " '-
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Operable Unit 1 0' 
Sufm\4ry of Sampling Effort ood Results for Each Soucce Are<~, Media, Stage ' . 

n • 

Source Media Sampling Detection Minimum Maximum Maximum ~~ • ij': 
Area Sampled Stage Analyte Limit Units s"mples Detects Detect Detect Location • • , 
" Water Stage J 1,1,1-!richloroethane ,., ug/L ' ' 0.447 • " S3M05 • • 1, 1-Dichloroethane 0.46 ug/L ' 1 L57 1 ·" 53M05 ~ 

1,2-Dichlorobenzene ,., ug/L ' 1 0.21 0. " 49M03 
0 

1,3-Dichlorobenzene '·' ug/L ' 
~ 

2-Hethylnaphthalene '·' ug/L ' 1 "' 11' 49M02 .., 
Aluminum {Unfiltered) ;o ug/L ' 1 13200 13200 53MO~ • Arsenic {Filtered) 00 ug/L ' 1 10 10 53MOS • Arsenic (Unfiltered) 00 ug/L ' 1 22.4 22. 4 53M05 ~ Barium (Filtered) 1 ug!L 1 1 300 ;oo 5JM05 
Barium (Unfiltered) 1 ug/L 1 1 "" "" 53M05 0 

Ben:l'ene 0 15 uq/L ' J 0.57 4. 11 49M03 
, , 

Calcium (Filtered) 13 ug/L ' 1 56900 56900 53M05 
Calcium (Unfiltered) 13 ug/L 1 1 67000 67000 53M05 
Chloride '00 ug/L 1 1 2027 2027 5JM05 
Chlorobenzene 0 " ug/L ' 1 0. 432 0 m 49M02 
Chloroforlll "' ug/L ' Chromium (Unfiltered) 10 uq/L ' iS. 1 IB. 1 53M05 

~ 
Cobalt (Unfiltered) 10 ug/L ' ' 16. 4 16. 4 53M05 
Copper (Unfiltered) ' uq(L 1 1 62.2 62 .2 53M05 

~ 
Dibenzofuran 0. " ug(L ' 1 0.62 0.62 49M02 
Ethylbenzene o. " ug/L ' ' 0.55 5.37 49M02 
Iron (Filtered) " ug/L 1 1 "0 '" 53Wl5 
Iron (Unfiltered) " uq/L 1 1 18600 18600 53MJ5 
Lead (Unfiltered) 1.< ug/L 1 1 20.8 20.8 53M05 
Maqnuium (Filtered) .. uq/L 1 1 12400 12400 53MOS 
Maqneaium (Unfiltered) .. uq/L 1 1 19100 18100 53M05 
Manganese (Filtered) ... ug/L 1 1 2400 2400 53M05 
Manganese (Unfiltered) ... uq/L 1 1 2960 2960 53M05 
Methylenechloride 1 . 31 uq/L ' ' 1310 1310 49M01 
Naphthalene 0.26 ug/L ' ' " " 49M02 
Nickel (Unfiltered) " ug/L ' 1 26.2 26.2 53M05 
Potaaaium (Filtered) "' uq/L 1 1 2940 2'l40 53M05 
Potassium (Unfiltered) "" uq/L 1 ' 5760 5160 53M05 
Reaidue, DJSS 1000 ug/L ' ' 30400 322000 49M03 

® 
Sodiu111 (Filtered) "' ug/L 1 1 5010 5010 53M05 
SodiUIII (Unfiltered) "' ug/L 1 1 6840 6~40 SJMOS 
Sulfate 500 ug/L 1 1 63810 63810 53M05 

~ "" 100 uq/L ' 1 28400 28400 49M02 
~ 

' 'foluene 0.25 uq/L ' ' 0.31 0 " 49M02 

• 'frichloromonofluoromethane 0.32 uq/L ' 1 0.788 0.798 49M01 
~ Vanadium (Unfiltered) 10 ug/L 1 1 28.2 28.2 53M05 
0 , Xylenes (total) 0. "' ug/L ' ' 3.99 '" ' 49M02 

f Zinc (Filtered) ' uq/L ' 1 " " 53M05 

~ 
Zinc (Unfiltered) ' ug/L 1 1 19.9 79.9 5JM05 

[ 
trans- 1, 2-Pichloroet hylene 0 ·'" ug/L ' 1 0.0 ' .. 53M05 

~ 

~ • 
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Eielson Air Force Base, Alaska 09:04 Saturday, January "· l 9 9 4 n 
Operable Unit 1 

• , 
~ • Summary of Sampling Effort ••• Results <o• Each Source Area, Media, Stage ~ 
0 

Source Media Sampling D<>tection Minimum Maximum Maximum " Area Sampled Stage Analyte Limit Units Samples Detects Detect Detect Loc"'t ion ~ 
49 Water Stage • 1,1,1-Trichloroethane 0,, Ug/1. ' • 0' )33 . " 53MOS 

1, 1-Dichloroethene 0 •• ug/L ' ' 0.457 ,01 49M05 
1,2-Dichlorobenzene O.> ug/L ' 

" • ~ 
1,2-Dimethylbenzene 1 ug/L " ' ' ,. 49FW03 
1,3-Dichlorobenzene 1 ug/L ' 1,3-Dimethylbenzene 1 ug/L " ' ' " 49FWOJ 

0 , 
~ 

• 1,4-Dichlorobenzena 1 ug/L ' 1 4.53 • ·" 491•'!03 
Acenaphthane 1 ug/L ' • 1 6.43 49M02 
Anthracene 1 ug/L ' ' 0.031 0 .034 49M04 
Ben ~rena 1 ug/L " 16 0.33 ' 49FW08 
Banro(a)anthracene 1 ug/L ' ' 0.0006 0 .026 49M02 
Banao(a)pyrena ' ug/L ' • 0.0006 0 "' 49M02 
Benzo(blfluoranthene .., uq/L ' ' 0.0003 0 .012 49M02 
Benzo(ghi)perylene "' ug/L ' • 0,001 0 . 023 49M03 
Benro(k)fluoranthene .., ug/L ' ' 0.0004 0 . 008 49M02 
Chlorot>.nz:ana 0 .• ug/L ' Chloroform 0., ug/L ' Chryeene 1 ug/L ' • 0.01 0. 0) 49M04 
Dibenz[a,h}anthraeene ' ·' ug/L ' ' 0 .0009 0.005 49M02 
!thylbenzene 1 ug/L " • 0. 63 • 49FW03 
Fluoranthene 1 ug/L ' ' 0. 0()) 0.356 49M02 
Fluorene 1 ug/L ' ' 0. 142 10. e 49M02 
Indeno(l,2,J-ed)pyrene ' 5 U9/L ' • 0.001 0.009 49M02 
Methylenechloride 1 •• ug/L ' Naphthalene 1 ug/L ' ' 0.878 49.9 49MC2 
Phenanthrene 1 ug/L ' ' 0.02 " 49M02 
Pyrene 1 ug/L ' • 0.015 0.85 49M02 

"" '" ug/L ' ' 1700 32300 49MOS 
Toluene 1 ug/L " ' 0. 72 0.83 49M02 
Triehloroethene 1 ug/L " 

., 0. 963 ' " 49M05 
Trichloromonofluoromethane o .• uq/L ' Xylene a (total) 0.< ug/L ' ' 0 ·" 5. OS 49M02 
trans-1,2-Dichloroethylene I uq/L " 1 ' ' 491'Wl2 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media 
Are<l Sampled 

Water 

Sampling 
Stage Analyte 

1993 0,0,0-Triethyl phosphorothioate 
0,0-Diethyl 0-2-pyrazinyl phosphorothio 
1, 1, 1-Trichloroethan" 
1, 1, 2-Trichloroethane 
1, 1-0ichloroethane 
1,2,4,5-Tetrachlorobenzene 
1,2,4-Trichloroben:ene 
1,2-0ichlorobenzene 
1,2-Dichloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,4-Dichlorobenzene 
1,4-Naphthoquinone 
1-Naphthylamine 
2, 3, 4, 6-Tet rachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2, (-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dichlorophenol 
2, 6-Dinitrctoluene 
2-Acatylaminoflucrene 
2-Chloronaphthalene 
2-Chlorophencl 
2-Hethylnaphthalene 
2-Hethylphenol 
2-Naphthylamina 
2-Nitrcaniline 
2-Nitrophenol 
2-Picoline 
3,3'-Dichlorobenzidine 
3,3'-Dimethylbanzidine 
3-Methylcholanthrene 
3-Nitroaniline 
4,6-0initro-o-creaol 
4-Aminobiphanyl 
4-&rcmophenylphenyl ether 
4-Chloro-3-methylphenol 
4-Ch lcrcaniline 
4·Chloropheny1phenyl ether 
4-Methy1phenc1 
4-Ni trcani 1 ine 
4-Nitrophenol 
4-Nitroquinoline-1-cxide 
5-Nitro-o-toluidine 
7,12-0imethylbenz[a)anthracene 
l'.cenaphthene 
Aeenaphthylene 
Acetophenone 
Aluminum (Filtered) 
Aluminum (Unfiltered) 
Aniline 
Anthrac<>ne 
Antimony (Filtered) 
Antimony (Unfiltend) 
Aramite 

Detection 
Llmit Units 

10 ug/L 
10 ug/L 

0.5 ug/L 
0.5 ug/L 

1 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 

0.5 ug/L 
10 ug/L 

2 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
50 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
50 ug/L 
10 ug/L 
10 ug/L 
20 ug/L 
10 ug/L 
10 ug/L 
50 ug/L 
50 ug/L 
10 ug/L 
10 ug/L 
20 ug/L 
20 ug/L 
10 ug/L 
10 ug/L 
50 ug/L 
SO ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 

200 ug/L 
200 ug/L 

10 ug/L 
10 ug/L 

200 ug/L 
200 ug/L 

10 · ug/L 

09:04 Saturday, January 29, 199~ 

Mtnimum Maximum Maximum 
Samples Detects Detect Detect Location 

• • 
" " " • 
" " " • 
" " " " " • 
" " • • 
' • • • 
' " ' " ' ' • • 
' • • • 
' • • • 
" • • 
" ' • • 
' " ' ' ' " ' ' " " ' 

" 

' 

' ' " 

0 . J 4 

0 . 18 
0 . 18 

0.63 49M05 

0. 73 49MOS 

0.18 49M05 
0.18 49MOS 

140 49M02 

57 49M02 
70 49M02 

2200 53MO~ 



® Eielson Air Force Base, Alaska 09:04 Saturday, January 29, l 99 4 " ~~ 
Operable Unit 1 ~~ 

~ Summary of Sampling Effort and Results for Each Source Area, Media, Stage •. ~ ~ 

i source Media Sampling Detection Minimum Maximum Max1mum ~· .... 3" 
~ Area Sampled Stage Analyte Limit Units Samples Det,.cts Detect Detect Location ~ < 
0 • ' . 
f 

., Water 1993 Arsenic (Filtered) 5 ug/L ' 6 ' " 49MOS 0 • 

Arsenic (Unfiltered) 5 ug/L 6 6 ' " 49M0l 
.... 

~ 
• • 

Barium (Filtered) " ug/L ' ' " 2<0 49MOS "' e. 
0 Barium (Unfiltered) " ug/L ' ' " 260 53M05 

• 0 

[ 
• • 

Benz ana 2 ug/L " " 0. " '·' 49M05 • 
~ Benzo(a)anthracene " ug/L ' • 
• ~ 

~ 
Benzo(a)pyrene " ug/L ' 0 

Benzo(b)fluorenthene " ug/L • " Benzo(ghi)perylene " ug/L ' 0 
Benzo(k)fluorenthene " ug/L ' ~ 

Sanzothiazoloo " ug/L ' • 
Benzyl alcohol 20 ug/L ' 

, 
Beryllium (Filta.:ad) J ug/L ' ~ 
Beryllium (Unfiltered) J ug/L • 0. " 0. " SJMO.S §' Bie(2-Chloroethoxy)methane " ug/L ' Bial2-Chloroiaopropyll ether " ug/L ' 

, 
8ial2-~hloroethyl) ether " ug/L ' 8ial2-ethylhexyl) phthalate " ug/L ' 2 520 no 49M02 
Butylbenzylphthalate " ug/L ' Cadmium (Filtered) " ug/L • 
cadmium (Unfiltered) " ug/L ' Cal~ium (Filtered) '" ug/L ' • 17000 70000 49M02 

~ 
Cal~ium (Unfiltered) >00 ug/L • ' 19000 67000 49M02 
Carbon tetra~hloride ' ug/L 20 
Chlorobenzilate " ug/L ' Chloroform 0.5 ug/L 20 2 0.058 ' .. 49M02 
Chromium {Filtered) 20 ug/L ' ' 6 6 49M02 
Chromium (Unfiltered) 20 ug/L ' • 5.> "' 53M05 
Chrysene " ug/L ' Cob4lt (Filtered) 20 ug/L • ' '" '" 49M02 
Cobalt (Unfiltered) 20 ug/L ' 2 4.7 5 49M02 
Copper (Filtered) 20 ug/L ' ' 6.5 " SLOUGH 

Copper (Unfiltued) 20 ug/L • ' • J 20 49M01 
Di-n-butylphthalate " ug/L ' Di-n-oetylphthalate " ug/L ' Oiallate " ug/L ' Oibenz[a,h)anthrecene " ug/L ' Dibenzofuran " ug/L • Oiethylphthelate " ug/L ' Dilnathoate " ug/L ' Dimethyl phthalate " ug/L ' Diphenylamine " ug/L ' Ethyl methenesulfonate " ug/L ' Ethylben'l.ene ' ug/L 20 " O.J " 49M02 
Famphur " ug/L ' Fluoranthene " ug/L • 

~ Fluorene " ug/L ' " " 49M02 

• Hexaehloroben'l.ene " ug/L ' u 
2 Hexaehlorobutadiene " ug/L ' 
~ 

Hexaehlorocyclopentadiena " ug/L • Hexachloroethane " ug/ L ' Hexachlorophene " ug/L • 
il 

Hexachloropropene " ug/L • 
Jndeno(l,2,3-cd)pyrene " ug/L ' Iron (Filtered) 20 ug/L ' ' HO 12000 4.9MOS 



~ Eielaon Air Force Sase, Alaska 09:04 Saturday, January "· 1994 " [!!~ • u Opetable Unit 1 ~3 
2 • Su~m~ary of s ... mpling Effort ood Results for Each Source Area, Media, Stage 0 • 
"' 

::I~ ,. Source Media Sampling Detection Minimum Maximum Maximum ,~ 

'-
Area Sampled Stage An10lyte Limit Units Samples Detects Detect Detect LOCdt ion ~, 

ij! 
0 ~ 

" Water 1993 Iron (Unfiltered) " ug/L ' ' "' 19000 49M01 ' . 
Isodrin 10 ug/L ' ~~ Isophorone 10 ug/L ' hosafrole 10 ug/L ' 

• 0 • , 
KePQne 10 ug/L ' • Kerosene 10000 ug/L ' ' .., 2900 49M02 • 
Lead (Filtered) ' ug/L ' ' ' ' 5JM05 ~ 

0 

Lead {Unfiltered) ' ug/L 0 0 ' " SLOUGII2 " Magnesium (Filtered) 100 ug/L ' ' 3700 14000 49MO? 

Magnesium {Unfiltered) 100 >Jg/L ' ' 4000 14000 49M02 0 

Manq&nese (Filtered) 10 ug/L ' ' " 3800 49MO l 
~ • 

Manganese (Unfiltered) 10 ug/L ' ' '" 4000 49MO I • 
Mercury {Filtered) ,., ug/L ' ' ,., 0 ' 49M05 • 
M"rcury (Unfilt .. red) 0.2 uq/L ' ' .., 0.< 49M01 .. 
Methapy"ihn" 10 ug/L ' ~ 
Methyl methan .. sulfonate 10 ug/L ' ~ 

Methylenechlo"ide ' uq/L 20 ' 0,06 "' 49M02 ~ 

N-Nitroao-di-n-dipropylamine " uq/L ' N-Nitrosodi-n-butylamine 10 uq/L ' N-Nitrosodiethylamine 10 ug/L ' N-Nitrosodimethylamine 10 ug/L ' N-Nitrosodiphenylamine " ug/L ' 
~ N-Nitrosomethylethylamine 10 ug/L ' 
~ 

N-Nitrosomorpholins 10 uq/L ' N-Nitroaopiperidine " uq/L ' Naphthalene " uq/L ' Nickel (Filtered) " ug/L ' " " 49M02 
Nick"! (Unfiltered) " ug/L ' Nitrobenzene " ug/L ' Nitrosopyrrolidine 10 ug/L ' Parathion 10 uq/L a 
Psntachlorobenzene 10 uq/L ' Pentachloronitrobenzene (PCNB) 10 ug/L ' Pentachlorophenol " uq/L ' Phenacetin " ug/L ' Phenanth"ene 10 ug/L ' Phenol 10 ug/L ' Pota.<~sium (Filtered) ,, ug/L ' ' 1000 4000 49M02 
Potassium (Unfiltered) ,, ug/L ' ' 2000 4000 49M02 

® Pronamide 10 ug/L ' Pyr.,ne " uq/L ' 
~ 

Pyridine 10 ug/L ' 
0. Safrol 10 uq/L ' 
~ Silv"r (Filte"ed) " ug/L ' ' u u 49MO l 

~ Silver (Unfiltered) 20 ug/L ' ' ,., 
"' 53M05 

0 Sodium (Filtered) ,, ug/L ' ' 1300 7500 49M01 , Sodium (Unfilt .. red) ,, ug/L ' ' 1200 6900 49MO 1 

"' Tetrachloroethene 0 ' ug/L 20 ' 0.058 o.oss 49M05 • 
~ Tetraethyl dithiopyrophosphate 10 ug/L ' 
~ 

Tin (Filtered) ''" ug/L ' 
~ "' (Unfiltered) ''" ug/L ' 
~ 

Toluene 2 ug/L " " 0.084 0 " 49M06 

• Tributyl phosphate " ug/L ' ~ • '!r ichloroet hene ' ug/L 20 " 0. 19 " 49M02 
Tris-2-chloroethyl phosphate 10 ug/L ' 



® 

I 
Eielson Air force Sese, Alaska 
Operable Unit 1 
Summary of Samplinq Effort and Results for Each Source Area, Media, Stage 

Source Media 
Area Sampled 

49 Watouc 

Sampling 
Stage Analyte 

1993 Vanadium (Filtered) 
Vanadium (Unfiltered) 
Vinyl chloride 
Xylen8S (total) 
Zinc (Filtered) 
Zinc (Unfiltered) 
alpha,alpha-Dimethylphenethylamine 
cia-1,2-0ichloroethylene 
m-Cr•uol 
m-Dinitrobenzana 
a-Toluidine 
p-Dimethylaminoazobenzene 
p-Phenylenediamine 
sym-Trinitrobenrene 
trana-1,2-0ichloroethylene 

Detection 
Llmit 

30 
30 

' 5 

" " 10 
1 

10 
10 
10 

" 10 
10 

1 

Eieleon Air force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

Detection 

Units 

ug/L 
uq/L 
uq/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 

SOUI:C8 Media 
A~:... Samphd 

Sampling 
Staqe Analyta Limit Units 

" Soil Stage 3 2-Chlorophenol 
2-Methylnaphthalene 
Acenaphthene 
Aluminum 
Arsenic 
Barium 
Benzene 
Beryllium 
Bis(2-ethylhexyl) phthalate 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Dibenlofuran 
Ethylbenzene 
Fluorene 
Iron 
L.,.d 
Magnesium 
Manganese 
Moisture 
Naphtha lone 
Nickel 
Phenol 
Potassium 
Sodium 

"" 'l'oluene 
Vanadium 
Xylenes (total) 
Zinc 

' 30 

" 14700 
6390 
m 

" "' 100 

"' 5400 

"' '" >10 
10 

" 30 
8100 
4560 
4400 

'" 
' 2000 

30 
71600 
21900 
10000 

1<0 
1?00 

" "0 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/~q 
ug/kg 
Percent 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

09:04 Saturday, January 29, 1994 

Minimum Maximum ~ximum 
S"mples Detects Detect Detect Location 

' ' " " ' ' 8 

" ' ' 8 
8 
8 

' " 

1 

' ' 18 
5 

' 
12 

' 

.., 
5 ' 

' 
0 " 5., .., 
0. 45 

0.19 

9.7 49M01 
12 53M05 

2 49MOl 
37 49M02 

ISO SLOUGH2 
230 SLOUGH 

3.2 49M05 

0.27 53M05 

09:04 Saturday, January 29, 1994 27 

So~>mp1ea Detects 

1 

' 1 
12 

' 12 

' 1 

12 
12 
12 
12 
12 

' ' ' 12 

" 12 
12 
12 

' 12 
1 

12 
12 

" 5 
12 

' 12 

Minimum 
Pat act 

110 

'" " 3660000 
8650 

eoooo 

'" "0 

550 
1690000 

6200 
3890 
6790 

'" 1800 
150" 

7510000 
5050 

1710000 
218000 

o.e 
150 

8790 
no 

496000 
73100 
12000 

HO 
?990 
"0 

38100 

Maximum Maximum 
Detect Location 

110 50M02 
320000 50M01 

50 50M02 
13900000 50M06 

18200 50M02 
366000 50M03 

3790 50M03 
620 50M02 

1990 50M02 
5690000 50M02 

25800 SOM02 
15300 SOM02 
42700 50M02 
11000 50M01 

170000 SOMOI 
12000 SOMOl 

34300000 50M06 
31900 50M02 

7440000 50M02 
661000 SOM02 

36.7 50M02 
160000 50MOl 
38600 50M02 

170 SOM02 
1720000 50M06 

216C00 50M01 
91800000 SOMOl 

150000 50M01 
29000 50M02 

1470000 50M01 
157000 SOM02 

) 



® 

Eielson Air Force Base, Alaska 
Oper.11ble Unit 1 
Summary of Sampling Effort and Results for Each Sou~ce A•ea, Media, Stage 

Source Media Sampling 
Area Sampled Stege Analyte 

50 Soil Stage 4 2,4-0imethylphenol 
2-Chlorophenol 
2-Methylnephthalene 
4-Methylphenol 
Acenaphthene 
Acetophenone 
Sen&ene 
Bh(2-ethylhexyl) phthalate 
Butylben&ylphthelate 
Chloroben:ene 
Chloroform 
Chloromethane 
Diben:tofuren 
Diethylphthelate 
Ethylbenzene 
Fluorene 
Methylenechloride 
Moisture 
N-Nitrosopiperidine 
Nephthal.,ne 
Phenol 

"" Toluene 
Xylenea (total) 

o .. tect ion 
Limit 

" " " " " " " 50 

" "' '" " " " 250 

" "' 
" " " 10000 

"' '" 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kq 
ug/kq 
ug/kq 
ug/kq 
ug/kq 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Percent 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

09:04 Satu~day, January 29, 1994 2fl 

Samples Detects 

" " " ' " " " • 
" 2 

" • • • 
" " • 
" • 20 20 

" ' " . 
" 55 35 

• • 

Minimum Maximum Maximum 
Detect Detect Location 

'" 150000 50SB06 

75000 75000 50SB06 

90 50SB03 

?50 50SB05 

4.? 26.2 50SB02 
l<JO 320 50SB09 

1100 82000 50SBOG 

.20400 49000000 50SB06 
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® Eielson Ai~ Force Baae, Alaska 09;04 Saturday, Januar:y 29, 1 9 91 ,,, ~ • • • Operable Unit ' 
3 

~ Surmta.ry of Sampling Effort '"' Results ,., Each Source Area, Media, Stage 0 • ,_ , 
~ a ~ • Source Media Sampling Detection Minimum M<~ximum MAXimum 

~ ' -
0 Area. Sllmpled Stsge Analyte Limit Units Samples Detects Detect Detect Locat1on ~· 0 < , '. 
f 50 Soil 1993 Aluminum 20000 ug/kg 1 10000000 10000000 SOIL PIT 

. ~ 
"! Antiii'IOny 20000 ug/kg 1 it 
~ 

Aroclor-1016 100 ug/kg 1 
Aroclor-1221 200 ug/kg 1 . , 

~ Aroclor-1232 ,00 ug/kg 1 • 
~ Aroclor-1242 100 ug/kq 1 • • ~ 

¥ Aroclor-1·248 100 ug/kg 1 0 

Aroclor-1254 100 ug/kg 1 " Aroclor-1260 100 uq/kg 1 

""' 
Arsenic 500 ug/kg 1 11000 11000 SOIL "' Barium 2000 ug/kg 1 230000 230000 SOIL "' • 
Beryllium ,00 ug/kg 1 <00 <00 SOIL "' ' Cadmium 1000 ug/kg 1 ~ 
Calcium 10000 ug/kg 1 1 2600000 2800000 SOIL "' ~ Chromium 2000 ug/kg 1 1 21000 21000 SOIL m 
Cobalt 2000 ug/kg 1 1 10000 10000 SOIL m ~ 

Copper 2000 ug/kg 1 1 21000 21000 SOIL m 
Iron 2000 ug/kg 1 1 22000000 22000000 SOIL m 
Lead >00 ug/kq 1 1 14000 14000 SOIL m 
Maqneaium 10000 ug/kg 1 1 4100000 4100000 SOIL m 
Manqan••• 1000 uq/kg 1 1 230000 230000 SOIL m 
Mercury 400 ug/kg 1 

~ 
Nickel 3000 ug/kg 1 22000 22000 SOIL "' Potaaaium 30000 ug/kg 1 1600000 1600000 SOIL "' Silver 2000 ug/kq 1 3000 3000 SOIL "' Sodium 30000 Ug/kg 1 110000 110000 SOIL "' Tt>ll·dieael 4500 ug/kg 1 5800 200000 TANKFARM-P!T-1 
TPK-dieee1 4800 ug/kg 1 5800 200000 TANKFARM-PIT-1 
TP~-diesel 4900 U9/k9 ' 5800 200000 TANKfARM-PIT-1 
TP~-diesel 5800 ug/kg 1 5800 200000 TANKFARM-PIT-1 
TPH-gasoline 5600 ug/kg 1 ??000 100000 TANKFARM-P!T-1 
TP~·gaaoline 6000 ug/kg 1 nooo 100000 TANKFARM-PIT-1 
TPH-gaaoline 6100 ug/kg 1 ??000 100000 TANKFli.RM- P 1 T- 1 
TPH-gasoline 1200 ug/kg ' ??000 100000 TANKfi>JlM- P lT-1 
Tio 10000 ug/kg 1 
Vanadium 3000 ug/kg 1 1 26000 26000 SOIL PIT ' Zinc 10 ug/kg 1 1 72000 ?2000 SOIL "' ' 

Eielson Alr Force Base, Alaska 09:04 Satu~dlly, January "· 1 99 4 ;o 

Operable Unit 1 
Surnnary of Sampling Effort '"' Results ,., Each Source Area, Media, Stage 

Source Media Sampling Detection Minimum Maximum Maximum 
~ Area Sampled Stage Analyte Limit Units Samples Detects Detect Detect Locat1on 
• a 
2 50 Soll "' Stage ' 1,3-Dimethylbenzene 10 ug/L t; ' " 3400 50SV06 

~ Ben~ene " ug/L " ' so "" 50SV05 

Ethylben~ene " ug/L " ' " 26800 50SV06 

Toluene 10 ug/L " ' " 1130 50SV05 

~ 
Total BTEX 10 ug/L " s '" 30400 50SV06 



~ [!!ii' • ~ !-3 
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~ ' ~ ,. Eielaon Air Force Base, Ala.!!ll;a 09:04 Saturday, Janu;ny "· 1994 " 

~~ 
'-

Operable Unit 1 ~' 
~ Surrmary of Sampling Effort ""' Results for Each Source An•a, Medta, Stage 

0 < ' . 
"' Source Media Sampling Detect1on Minimum Maximum Max1mum 
... 
~· 

Area Sampled Stage Analyte Lim1t Units Samples Detects Detect Detect Location :: ~ . ' 
50 Water Stage 3 ::>:, 4-Dimethylphenol 0. 28 ug/L , 1 ' ' ' ' SOMOS ~ 

2-Methylnaphthalene 9 9 ug/L " 1 '" '" SOMO I • 
AlUlninum (Filtered) " ug/L ; 9 30 09 50M02 

~ 
0 

Aluminum (Unfiltered) " ug/L ; ; " 90600 50M06 " Arsenic (Unfiltered) 09 ug/L ; ' 50 190 50M06 
Barium (Filtered) 1 ug/L ; ; 190 '" 50M04 il 
Barium (Unfiltered) 1 ug/L ; ; 50 4\80 50M06 • 
Benzene 9 " ug/L • 3 3 65.2 SOMO 1 • 
Butylbenzylphthalate u ug/L • 3 3 ' " SOMOS 

~ • Cad!llium (Unfiltered) 3 ug/L ; 3 19 " 50M06 
~ Calcium (Filtered) 13 ug/L ; , 5230 59100 50MD2 

Calcium (Unfiltered) 13 ug/L , ; 51100 84200 50M06 ~ 

Chloride '" ug/L , , 
"" 5817 50M06 

Chloroben~ene 0. 34 ug/L • 1 l. 73 1.73 SOMOS 
Chloromethane 9.9 ug/L ' ' 0.08 1.32 50M03 
Chromium (Unfiltered) 10 ug/L 5 ' 20 '20 50M04 
Cobalt (Unfiltered) 10 ug/L , ' 20 1>0 50M06 
Copper {Filtered) 3 ug/L ; 1 ' ' 50M03 

~ Copper (Unfiltered) 3 ug/L 5 , .., >11 50M06 

~ 
Diethylphthalate 1 ug/L • 1 ... ... 50M05 
Ethylbenzene 9 " ug/L " 2 '" 332 50M01 
Iron (Filtered) 20 ug/L ; , 

" 1000 SO MOl 

Iron (Unfiltered) " ug/L 5 ; 230 309000 SOM06 
Lead (Filtered) u ug/L ; 3 2 ' SOMOJ 

Lead (Unfiltered) 1 9 ug/L 10 ' 50.4 '" SOM06 
Magnesium (Filtered) 99 ug/L ; , 8390 9350 50M02 
Magnesium (Unfiltered) 99 ug/L 5 ; 8580 51900 50M06 

Manganese (Filtnced) ,., ug/L 5 5 " 5000 50M06 
Manganese (Unfiltered) ,., ug/L ; 5 71.6 34600 50M06 
Methylenechloride I . 31 ug/L ' Molybdenum (Unfiltered) 10 ug/L , 2 19.8 51.8 50M06 

Naphthalene 0 ·" ug/L • 1 ;<O 5<0 50M01 

Nickel (Unfiltered) " ug/L 5 ' 21.3 399 50M06 

Nitrite/Nit rate 10 ug/L 5 1 102 102 50M02 

Phenol 1 ug/L ' 1 .., .., 50M05 

® Potassium (Filtered) "' ug/L , 5 1100 2000 50M06 

Potassium (Unfiltered) '" ug/L 5 , 1420 13000 50M06 

~ 
Residua, DISS 1000 ug/L , , 226000 316000 50M06 

o. Sodium {Filtered) " ug/L 10 10 2240 7~ 70 50M06 
a Sulfate >CO ug/L , ; 32130 64060 50M02 
• ~ m 100 ug/L 5 1 119000 119000 5CMOl 

0 Toluene 0 " ug/L " 2 " 5 201 50M01 

' Vanadium (Unfiltered) 10 ug/L 5 ' 25.6 2" 50M06 
~ • Xylenes (total) 0 " ug/L " 2 602 1860 50MO 1 

~ Zinc {Filtered) 2 ug/L 5 ' 30 60 SOMOJ 

~ Zinc {Unfiltered) 2 ug/L 5 ; " ' 1180 50M06 

~ 

~ • ~ • 



~ 

Eielson Air Force Basa, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Samplinq Detection 
Area Sampled St.sqe Analyte Limit 

" Water Staqa • 2,4-Dimathylphanol 2 
2-Chlorophenol 2 
2-Methylnaphthalene ' 4-Methylphenol 2 
Acenaphthene ' Acetophenone ' Benzene ' Bis(2-ethylhexyl) phthalate 2 
Butylbenzylphthalate "' Chloro~nzene o .• 
Chloroform 0.2 
Chloromethane o .• 
Cibenzofuran ' Diethylphthalate ' Ethylbenzene ' Fluorene ' Mathylenechloride ... 
N-Nitrosopiperidine ' Naphtha lane ' Phenol 2 
T'" 200 
Toluena ' Xylene a (total) o.• 

Units 

ug/L 
u9/L 
"9/L 
"9/L 
ug/L 
ug/L 
ug/L 
u9/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/ L 
ug/L 
ug/L 
ug/L 
u9/L 

09:04 Saturday, January 29, 1994 

Minimum Maximum Maximum 
Samples Detects Detect Detect Locat1on 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' " ' 

• 
' 

2 

2 

' ' 

H .. ' 
1 . 01 

0 " 

" 
'" 2.69 

" ' 

12 SOMOS 

12000 50M01 

335 SOMO 1 
4 .I 50M02 

1.01 50M08 

2210 SOMOl 

5700 SOMO! 

1980000 50M01 
2080 50M01 
6940 SOMOl 

) 
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Eielson Air For~e Base, Alaska 
Operable Unit 1 
Sunvnary of Sampling Effort and Results for Each Source Area, Media, Staqe 

Source Media 
Area Sampled 

50 Water 

Sampling 
Stage Analyte 

1993 0,0,0-Triethyl phosphorothioate 
0,0-Diethyl 0-2-pyrazinyl phosphorothio 
1,1 1 !-Trichloroethane 
1,1,2-Trichloroethane 
1, 1-Dichloroethane 
1,2,4,5-Tetrachlorobenzene 
1,2,4-'Jrichlorobenzene 
1,2-Dichlorobentene 
1,2-Dichloroethene 
1,3-Dichlorobenzene 
1, 4-Dichlorobenzene 
1,4-Dichlorobenzene 
1,4-Naphthoquinone 
1-Naphthylamine 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2, 4-0imethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2, 6-Dichlorophenol 
2,6-Dinittotoluene 
2-Acetylaminofluorene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Hethylphenol 
2-Naphthylamine 
2-Nitroaniline 
2-Nitrophenol 
2-J>icoline 
J,J'-Dichlorobenzidine 
J,J'-Dimethylbenzidine 
3-Methylcholanthrene 
3-Nitroaniline 
4,6-Dinitro-o-cresol 
4-Aminobiphenyl 
4-Bromophenylphenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenylphenyl ether 
4-Hethylph .. nol 
4-Nitroaniline 
4-Nitrophenol 
4-Nitroquinoline-1-oxide 
5-Nitro-o-toluidine 
7, 12-Dimethylbenz (a )anthracene 
Acenaphthene 
Acenaphthylene 
Acetophenone 
Alkalinity 
Aluminum (filtered) 
Aluminum (Unfiltered) 
Aniline 
Anthracen" 
Antimony (filtered) 
Antimony (Unfiltered) 

Detect ion 
Limit Urats 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
\.lg/ L 
\.l<j/ L 
ug/L 
ug/L 
ug/L 
ug/L 
l.lg/ L 
ug/L 
ug/L 
ug/L 
ug/L 
l.lg/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
l.lg/L 
uq/L 
U•!/L 
uq/L 
U•J/L 
u•;/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
l.lq/L 
u•;/L 
WJ/L 
U•J/L 
ug/L 
ug/L 
U•J/L 
U:;J/L 
u~/L 
uq/L 
m')/L 
U•J/L 
uq/L 
uq/L 
tq/L 
U'J/L 
ug/L 

09,04 Saturday, January 29, !994 

Minimum Ma><imum Maximurn 
Samples Detects Detect Detect Locat 1on 

3 

' ' " 

0.43 0 4J 50M05 

55 50M05 

170 50M09 
100 50M05 

77000 SOMOB 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, 

Source Medi11 
Area Sampled 

50 water 

Sampling 
Stage Analyte 

1993 Aramite 
Arsenic (Filtered) 
Arsenic (Unfiltered) 
Barium (Filtered) 
Barium (Unfiltered) 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzolvhi)perylene 
Benzo(klfluoranthene 
Benzothiazole 
Benzyl alc;:ohol 
Beryllium (Filtered) 
Beryllium (Unfiltered) 
Bie(2-Chloroethoxy)methane 
Bia(2-Chloroisopropyl) ether 
Bis(2-chloroethyll ether 
Bis(2-ethylhexyl) phthalate 
Bromide 
Butylbenzylphthelete 
Cadmium (Filtered) 
Cadmium (Unfiltered) 
Calcium (Filtered) 
Calcium (Unfiltered) 
Carbon tetrachloride 
Chloride 
Chlorohendlato 
Chloroform 
Chromium (Filtered) 
Chromium (Unfiltored) 
Chryeono 
Cobalt (Filtered) 
Cobalt (Unfiltered) 
Copper (Filtered) 
Copper (Unfiltered) 
Di-n-butylphthalate 
Di-n-octylphthalate 
Diallate 
Dibenz!a,h]anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethoate 
Dimethyl phthalate 
Diphenylamine 
Ethyl methanesulfonate 
Ethylbenzene 
Famphur 
Fluoranthene 
Fluorene 
Fluoride 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 

l 

Media, Stage 

Detect ion 
Limit Units 

10 ug/L 
5 ug/L 
5 ug/L 

20 ug/L 
20 ug/L 

2 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
20 ug/L 

3 ug/L 
3 ug/L 

10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 

500 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 

100 ug/L 
100 ug/L 

1 ug/L 
200 ug/L 

10 ug/L 
0.5 ug/L 

20 uq/L 
20 ug/L 
10 ug/L 
20 ug/L 
20 ug/L 
20 ug/L 
20 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 uq/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 

2 ug/L 
10 ug/L 
10 uq/L 
10 ug/L 

100 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 

09:04 Saturday, Janua<ey 29, 1'194 

Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

10 

" " " 1J 
n 
10 
10 
10 
10 
10 
10 
10 
1J 

" 10 
10 
10 
10 

3 
10 
13 
lJ 
lJ 
1J 
n 

3 
10 
n 

" " 10 

" lJ 
lJ 

" 10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
); 

10 
10 
10 

J 
10 
10 
10 
10 

5 

' 1J 
lJ 

9 

' 

1 
lJ 
1.J 

J 

' 1 

' 
1 

' J 

' 

' 

1 
1 

0.22 
0.22 
0. 18 

0 .82 ,., 

'-' 

9.J 

" JJ 

500 

•. 9 .., 
11 

" .., 
3.5 
J.J 

0.35 

'" 

17 50M05 
31 SOMOB 

420 SOMOS 
1700 SOMOB 

290 SOMOS 

0.9 SOM05 
4 50M06 

5.2 SOM01 

9.3 SOM06 
140000 SOMOS 
150000 50M05 

2900 SOMOB 

6.7 SOMOl 
6.e sOM07 
200 SOMOB 

16 SOMOS 
100 SOMOB 
6.9 50Ml0 
280 SOMOB 

370 50M05 

600 SOMOB 

) 



I 
£ielson Air Force Base, Alasko\ 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source 1\cea, Media, Stage 

Source Media 
Areli Sampled 

50 Water 

Sampling 
Stage Analyte 

1993 Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Iron (Filtered) 
Iron (Unfiltered) 
tsoddn 
Isophorone 
Isosa(role 
Kepone 
Kerosene 
Lead (Filtered) 
Lead (Unfiltered) 
Magnesium (Filtered) 
Magnesium (Unfiltered) 
Manganese (Filtered) 
Manganeae (Unfiltered) 
Marcury (Filtered) 
Mercury (Unfiltered) 
Methapy~:ilene 
Methyl methanesulfonate 
Methylenechloride 
N-Nitroso-di-n-dipropylamine 
N-Nitroaodi-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nit rosomet hy lat hy lami ne 
N-Nitrosomorpholine 
N-Nitroeopiperidine 
Naphthalene 
Nickel (Filtered) 
Nickel (Unfiltered) 
Nitrate 
Nitrite 
Nitrobenzene 
Nitroeopyrrolidine 
Parathion 
Pentachlorobenzene 
Pentachloronitrobenzene (PCNB) 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
Phosphate 
Potassium (Filtered) 
Poteaaium (Unfiltered) 
Pronamide 
Pyrene 
Pyridine 
Sefrol 
Silver {Filtered) 
Silver {Unfiltered) 
Sodium (Filtered) 
Sodium (Unfiltered) 
Sulfate 

Detection 
Limit 

" " " '" '" " " 10 
10 

10000 
5 
5 

100 
>00 

10 
10 

'-' 
'-' 

10 
10 

5 
10 
10 

" " 10 
10 
10 
10 
10 

" " "0 
200 

10 
10 
10 
10 
10 
50 
10 
10 
10 

"0 
"0 

"' 10 
10 
10 
10 

'" '" "0 
"0 
500 

Units 

uq/L 
uq/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
uq/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

09:04 Saturday, January 29, 1994 

Minl-mUm M~~imum Maximum 
Samples Detects Detect Detect Locat1on 

10 
10 
10 
); 

); 

10 
10 
10 
10 
10 
); 

11 
); 

13 
); 

); 

13 
); 

10 
10 

" 10 
10 
10 
10 
10 
10 
10 
10 
10 
13 
13 

3 
3 

10 
10 
10 
10 
10 
10 
10 
10 
10 

3 
); 

); 
10 
10 
10 
10 
); 

13 
); 

); 

3 

1 

• 
' 12 

12 
12 
12 

1 

' 
• 

3 
1 

' 2 

" 1200 

.., 
2 
2 

8200 
8400 

"' "' 0.3 
0.2 

0' 12 

.., 
"' 010 

3 •• 

• 900 
;oo 

36000 

25000 ~OMO~ 

200000 50M08 

a. I SOMOl 
8.5 SOM10 

96 50MOB 
24000 50M05 
48000 SOMOB 
15000 50M05 
17000 SOMOB 

0.3 50M05 
1.5 50M08 

47 SOMOl 

190 SOMOS 
23 50M05 

230 50MOB 
1100 50MOB 

4.3 OLD WELL 

6000 SOMOS 
10000 50M08 

5 1 50M10 
10 50M06 

9700 SOMOS 
13000 50M02 
39000 50M08 
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Eielson Air Force Base, Ala alta 09:04 Saturday, January "· 1994 " Oper<'lble Unit 1 
Su~ry of Sampling Effort •od Results for Each Source Area, Media, Stage 

Source Media Sampling Detection Minimum Maximum Maximum 

A::ea Sampled Stage Analyte Limit Units Samples Detects Detect Detect LOC4tion 

50 Water 1993 Tetrachloroethene o.> ug/L " Tetraethyl dithiopyrophosphate 10 ug/L " Tio (Filt<.,;ed) 100 uq/L " Tio (Unfiltered) 100 ug/L " Toluene 2 uq/L " 10 0 .11 1<0 SOMOl 

Total cliasolved solids 10 """ 1 1 "' '" SOM08 

Tr1butyl phosphate 10 ug/L 10 
Trichloroethene 1 ug/L " Tria-2-c:hloroethyl phosphate 10 ug/L 10 
Vanadium (Filtered) " ug/L " 1 .., .., 50Ml0 

Vanadium (Unfiltered) " ug/L " ' " >00 50t·W8 

Vinyl chloride ' ug/L " ' ' ' 50M06 

Xylenes (total) ' ug/L " 10 0. 22 1900 SOMOS 
Zinc (Filtered) 10 ug/L " ' 

, "0 50Ml0 

Zinc (Unfiltered) 10 ug/L " 10 '-' 3700 50Ml0 

•lpha,alpha-Dimethylphenethylamine 10 ug/L 10 
eia-1,2-Dichloroethylene 1 uq/L " m-Craaol 10 ug/L 10 

m-Dinitroben~ene 10 ug/L 10 

o-1'oluidine 10 ug/L 10 
p-Dimethyl•minoa~oban~ene 10 ug/L 10 
p-Phanylenediamine 10 ug/L 10 
aym-Trinitrobenzena 10 ug/L 10 
tr•na-1,2-Dichloroathylene 1 ug/L " 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media 
Acea Sampled 

E-"J Soil 

Sampling 
Stage Analyte 

1993 Anthracene 
Antimony 
Aramite 
.Aroclor-1016 
Aroclor-1221 
Aroclo"-1232 
Aroclor-1242 
Aroclor-1249 
Aroclor-1254 
Aroclor-1260 
Arsenic 
BadUIII 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
&enzo(ghi)perylene 
Benzo(k)fluoranthene 
Benzothiazole 
Benzyl alcohol 
Beryllium 
Beta-BIIC 
Bis(2-Chloroethoxylmethane 
Bis(2-Chloroisopropyl) ether 
Bia(2-chloroe~hyl) ether 
Bia(2-ethylhexyl) phthalate 
Butylbenzylphthalate 
Cadmium 
C4lcium 
Carbon tetrachloride 
Chlordane 
Chlorobenz i late 
Chlorofo~m 

Chromium 
Chrysene 
Cobalt 
Copper 
Delta-BHC 
Di-n-butylphthalate 
Di-n-octylphthalate 
Diallate 
Oibenz[a,h]anthracene 
Dibenzofu~an 

Dielddn 
Diethylphthalate 
Dimethoate 
Dimethyl phthalate 
Diphenylamine 
Endosulfan t 
Endosulfan tt 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Ethyl methanesulfonate 
Ethylbenzene 

Detection 
Limit 

'" 20000 

'" '" ''" ''" ''" ''" "' '" "' 2000 

' "' '" '" "' '" '" 1300 
JOO 

" '" '" "' "' '" 1000 
10000 

' ;o 

"' 0 ; 
2000 

'" 2000 
2000 

" '" '" '" '" "' " '" '" "' '" " " " " " '" ' 

Unlts 

ug(kg 
ug(kg 
u<;;/kg 
ug/k<;; 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug{kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
U<J/~g 
U•j/~g 
U•j/kg 
U<j/~g 
uq/kg 
uq/kg 
uq/kg 
ug/~g 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/~g 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
"Ug/kg 

09:04 Saturday, January 29, 19'-l~ 

Minimum Maximum Maximum 
Samples Detects Det£!ct Detect Location 

; 

' ' ' ' ' ' • 
' • 
' ' ' ; 
; 
; 
; 
; 

' ; 
' ' ; 
; 

' ' ' ' ' ' ' ; 
' ' ; 
' ' ' ' ; 
' ; 
' ' ; 
' ' ; 
' ' ; 
' ' ' ' 

' ' 

' 

' ' 

' ' ' ' 

3200 
61000 

'" 

'" 4700000 

2200 

16000 

"' 6000 
12000 

6300 20MW13 
88000 20MW13 

600 POND 

500 20MW27 

490 20MW13 
8200000 20MW1 3 

2200 COMPOSITE 

19000 20MWlJ 
210 POND 

7000 20MW13 
22000 POND 

J4 COMPOSiTE 



Eielson Air Force Base, Aleeke 
Opero!lble Unit 1 
Summary of Sampling Effort and Results for Each Source Are.!!, Media, Sto!lqe 

Source Medb Sampling Detection 
Are.!! Sampled Stage Ano!ilyte Limit Units 

£-' Soil , .. Stage 3 1,3-Dimethylbenzene " U<;I/L 
Sent:ene " ug/L 
Ethylbenzene " uq/L 
toluene 10 uq/L 
Total BTEX 10 ug/L 

Eielson Air Force Bo!lse, Alo!lska 
Operable Unit 1 
Summary of So!implinq Effort and Results for Each Source Area, Media, Stage 

Source Media 
Are.!! Sampled 

£-' Water 

Sampling 
Stage Analyte 

1986 1, 1,2,2-Tetrachloroethane 
1,1-Dichloroethene 
2-Butanone 
Benzene 
Chloroben1ene 
Chloroform 
Ethylbenzene 
Methylenechloride 
Oil ,; Graue 
Petroleum Oil ,; Crease 
TOO 
Tetrachloroethane 
Toluene 
Vinyl ehloride 
Xylene• (total) 

Detection 
Limit Units 

1 uq/L 
1 uq/L 
l uq/L 
I uq/L 
I ug/L 
1 uq/L 
1 ug/L 
1 ug/L 

100 uq/ L 
100 ug/L 

uq/L 
uq/L 
ug/L 
ug/L 
ug/L 

) 

09:04 So!lturd.!ly, January 29, 1994 43 

Minimum Maximum Maximum 
Samples Detects Detect Detect Locat•on 

" " " 8800 20SVB5 

" '" " 272000 20SV86 

" " " 7640 20SV65 

" " 10 158000 20SV61 

" " 10 293000 20SV86 

09:04 So!lturd.!ly, January ,, 1994 " 
Minimum Maximum Maximum 

Samples Detects Detect Detect Location 

3 
3 
3 

' 3 
3 
3 
3 

' 3 100 300 W-3 

' 3 100 300 W-3 

' • 8300 47000 W-3 
3 
3 
3 
3 



~ ~· • Eielson Air Force Base, Alaska 09:04 Saturday, 
. .. 

~ 
Janu<Hy "· l 99 4 ., 

i~ 2 Operable Unit ' ~ Su~ry of Sampling Effort .od Results ,,, Each Soun::e An• a, Med i", St~ge • s 
,. ~~ 

Source Media Sampling Det<>Ction Minimum Maximum Maximum '5' 

~ 
Area Sampled Stag<t An•lyte Limit Units Samples Detects Detect Det .. ct Location Cl'~ 

2,4-Dimethylphenol ug/L ~~ ,_, 
liater Stage ' 0.26 ' ' " " 201104 

2-Methylnaphthalene 0.9 ug/L ' ' 2 ' 68.9 5JM04 2'~ 
2-Methylphenol 0. 64 ug/L ' ' 2. 52 66. 4 5JM04 • 0 

4-Methylphenol 0.0 ug/L ' 2 ' " 531104 • • 
Acenllphthene 0. 32 ug/L ' • • 
Aluminum {Unfilteredl " ug/1. ' 75600 25600 53M04 ~ 

0 
Anthracene 9 " ug/L ' " Arsenic (filtered) " ug/L 2 2 >0 " SJ:-104 

Arsenic (Unfiltered) " ug/L ' ' 27.5 " ; 5JM04 ~ ., (2-Ethylmexylphthalatel 2 ug/L ' • 
Barium (Filtered) ' ug/L ' ' 200 200 531104 • 
Bllrium (Unfiltered) ' ug/L ' ' "' "' 5JM04 ~ 
Benzene 0.15 ug/L ' ' 4.72 12000 53M04 
Benzoic acid ug/L ' ' J0.7 10.7 20M04 !i' 
Bem:yl alcohol 0 ·" ug/L ' ' 2.78 2. 78 20M04 ~ 

Calcium (Filtered) " ug/L ' ' 53600 53600 53M04 • 
Calcium (Unfiltered) " ug/L ' ' 65200 65200 53M04 
Chloride 200 ug/L ' ' m "' 5JM04 
Chlorobenzene 0. 34 ug/L ' Chromium (Unfiltered) " ug/L ' 40.7 40.7 53M04 
Cobalt (Unfiltered) " ug/L ' 32 .8 32.8 5JM04 

~ 
Copper (Unfiltered) ' ug/L ' "' "' 53M04 
Oibenzofuran 0.34 ug/L ' Ethylbenzene 0. 46 ug/L ' ' 24. 6 1130 20M04 
Fluoranthene ' ug/L ' 
Fluorene o.e8 ug/L ' Iron (Filtered) 20 ug/L ' ' 3700 3700 5JM04 

Iron (Unfiltared) 20 ug/L ' ' 74400 74400 53M04 

"'•' (Unfilterl>d) ... ug/L 2 2 55.6 " 53M04 
Magnesium (Filtered) .. ug/L ' ' 13200 13200 53M04 
Magnesium (Unfiltered) .. ug/L ' ' 22400 22400 53M04 
Manganese (Filtered) ... ug/L ' ' "'" '" 53M04 
Manganese (Unfiltered) ... ug/L ' ' 1190 1190 S3M04 
Mercury (Filtered) 0.2 ug/L ' ' O.' 0,, 53M04 

Mercury (Unfiltered) 0.2 ug/L ' ' o.< 0.' 53M04 
Naphthalene 0. 26 ug/L ' ' "·' DO 53M04 

Nickel (Unfiltered) 20 ug/L ' ' 57. 4 57.4 SJM04 
Nitr ita/Nitrate " ug/L ' 2 " " 20M04 

® 
Phenanthrene 0 " ug/L ' 
Phenol ' ug/L ' '·' ''" 5~M04 Potassium {Filtered) "' ug/L I 2530 2530 53M04 

~ Potassium (l.lnfiltered) "" ug/L ' 7 44 0 7440 53M04 •. 
~ 

Pyrena ' ug/L ' Residue, OlSS 1000 ug/L ' ' 216000 312000 5JM04 
~ Sodium (Filtered) "' ug/L ' ' 4580 4580 53M04 
0 • Sodium (Unfiltered) "' ug/L ' ' 8720 9720 53M04 

~ Sulfate '" ug/L ' ' 5930 5930 53M04 

• "'" ''" ug/L ' 2 4300 ?600 20M04 

~ 'toluene 0.25 ug/L ' ' "' 19700 53M04 

[ Trichloromonofluoromethane 0.32 ug/L ' Vanadium {Unfiltered) " ug/L ' ' 72.5 72.5 53M04 
~ Xylenes (total) 0 ·" ug/L ' 3 200 3830 53M04 
• ~ Zinc (Filtered) 2 ug/L ' ' '" '" 53M04 

• Zinc (Unfiltered) 2 ug/L ' ' "' "' 53M04 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Surnnary of Sampling Effort and Results for Each Source Ar.,a, Media, Stage 

Source Madia Sampling Detection 

Area Sampled Stage Analyte Limit 

,_, Water Stage • 1,1-Dichloroethene 5 
1,2MDimethylbenzene ' 1,3-Dimethylbenzene ' S.naene ' Chlorobenzene o. • 
Ethylbenzene ' Methylenechloride L4 

"' '" Toluene ' Xylenes (total I 0.4 

Units Samples 

ug/L " ug/L )0 

lJg/L )0 

ug/L 40 
ug/L " ug/L 40 
ug/L " ug/L " ug/ L 40 
ug/L " 

) 

09:04 Saturday, Januat:y "· 1994 " 
Minimum Maximum Maximum 

Detects Detect Detect Location 

• ' " 20FW56 

' ' ' 20FW75 

' ' ' 20FW74 

" 0 ·" 7170 20M04 

,. 
' 1120 53M04 

5 ' 5 20FW5-~ 

' 500 4900 20M04 

" 0,5 15900 5JM04 

• 1.21 3820 20M04 



f 
Eialaon Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Reeulta for Each Source Area, Media, Stage 

Source Media 
Area Sampled 

E-7 Water 

Sampling Detection 
Stage Analyte Llmit 

1993 0,0,0-Triethyl phosphorothioate 10 
0, 0-Diethyl 0-2-pyraz inyl phospho.-ot hie 10 
1,1,1-Trichloroethane 0.5 
1, 1, 2-Trichloroethane 0. 5 
1, 1-Dichloroethane 1 
1 1 2,4,5-Tetrachlorobenzene 10 
1, 2, 4-Trichlorobenzene I 0 
1,2-Dichlorobenzene 10 
1, 2-Dichloroethane 0. 5 
1, 3-Dichlorobenzene 10 
1, 4-Dichlorobenzene 2 
1, 4-Dichlorobenzene 10 
1, 4-Haphthoquinone 10 
1-Haphthylamine 10 
2,3,4,6-Tetrachlorophenol 10 
2, 4, 5-Tr !chlorophenol 10 
2, 41 6-Trichlorophenol 10 
2,4-Dichlorophenol 10 
2, 4-Dimethylphenol 10 
2,4-Dinitrophenol SO 
2, 4-Dinitrotoluene 10 
2, 6-Dichlorophenol 10 
2, 6-Dinitrotoluene 10 
2-Acetylarninofluorene 10 
2-Chloronaphthalene 10 
2-Chlorophenol 10 
2-Methylnaphthalene 10 
2-Methylphenol 10 
2-Naphthylamine 10 
2-Nitroaniline SO 
2-Nitrophenol 10 
2-Picoline 10 
3,3'-Dichlorobenzidine 20 
3 1 3'-Dimethylbenzidine 10 
3-Methylcholanthrene 10 
3-Nitroeniline 50 
4, 6-Dinitro-o-cresol SO 
4-Aminobiphenyl 10 
4-Qromophenylphenyl ether 10 
4-Chloro-3-methylpheno1 20 
4-Chloroaniline 20 
4-Chlorophenylphenyl ether 10 
4-Methylphenol 10 
4-Nitroaniline SO 
4-Nitrophenol SO 
4-Nitroquinoline-1-oxide 10 
5-Nitro-o-toluidine l 0 
? 1 12-Dimethylbenz(a]anthracene 10 
Acenaphthene 10 
Acenaphthylene 10 
Acetophenone l 0 
Aluminum (Filtered) 200 
Aluminum (Unfiltered) 200 
Aniline 10 
Anthracene 10 
Antimony {Filtered) 200 
Antimony {Unfiltered) 200 
Aramite 10 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/L 
ug/L 
uq/L 
l.l<)/L 
l.lg/L 
l.lg/L 
l.lg/L 
ug/L 
ug/L 
ug/L 
uq/L 
l.lg/L 
ug/L 
lJg/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
l.lg/L 
ug/L 
l.lg/L 
l.lg/L 
"g/L 
l.lg/L 
l.lg/L 
l.lg/L 
ug/L 
ug/L 
l.lg/L 
ug/L 
l.lg/L 
ug/L 
l.lg/L 
ug/L 
l.lg/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
l.lg/L 
ug/L 
"g/L 
ug/L 
ug/L 

09:04 Satutcd~y, JanlJatcy 29, 19~'• 

Minimum M<txlmum MaximlJm 
Samples Detects Detect Detect Location 

• • 
" " " • • • u 
• 
" • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

' 

' ' 

' 

1 
1 

' 
' ' 

., 
"' 

" " " 
" 110 

30 20M04 

61 53M04 
460 20M04 

lBO 20M04 

99 53M04 
72 POND 

1600 53M04 

140 20MW27 
150 20Ml2 



® 
Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of S4mpling Effort and Reeulte for £ach Source Area, Media, Stage 

Source Madill 
Area Sampled 

£-7 Water 

Sampling 
Stage Analyte 

1993 Arsenic (Filte~:ed) 
Arsenic !Unfiltered) 
Barivm (Filtered) 
Barium (Unfiltered) 
Benzene 
Ben~o(a)anthreeene 
Benzo(a)pyrene 
Benzo(blfluorenthene 
Benzo(ghi)perylene 
Benzo(k)fluorenthene 
Benzothiazola 
Benzyl alcohol 
Beryllium (Filtered) 
Beryllium (Unfiltered) 
Bie(2-Chloroethoxy)methane 
Bia(2-Chloroieopropyl) ether 
Bial2-chloroethylJ ether 
Bie(2-athylhell"yl) phthalate 
Butylbenzylphthalata 
Cadmiwm (Filtered) 
Cadmium (Unfiltered) 
Calcium (Filtered) 
Calcium (Unfiltered) 
Carbon tetrachloride 
Chlorobton:dlata 
Chloroform 
Chromium (Filtered) 
Chromium (Unfiltered) 
Chry&ene 
Cobalt (Filtered) 
Cobalt (Unfiltered• 
Copper (Filtered) 
Copper (Unfiltered) 
Di-n-butylphthalate 
Di-n-octylphthalate 
Diallate 
Dibenz[a,h]anthracene 
Oibenzofuran 
Diethylphthalate 
Dimethoate 
Dimethyl phthalate 
Diphenylandne 
Ethyl methanesulfonate 
Ethylbenzene 
Famphur 
Fluoranthene 
Fluorene 
Rexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Iron (Filtered) 

Detection 
Limit 

5 
5 

" " ' 10 
10 
10 
10 
10 
10 

" 3 
3 

10 
10 
10 
10 
10 
10 
10 

'" '" ' 10 

' 5 

" " 10 

" " " " 10 
10 
10 
10 
10 

" " " " " ' 10 

" 10 

" " " 10 

" " " " 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
ug/L 
ug/L 
uq/L 
uq/L 

09:04 Saturday, January 29, 1994 

Minimum Maximum Ma~imum 
Samples Detects Detect Detect Location 

• • • • 
" • • • • • • • • • • • • • • • • • • 
" • 
" • • • • • • • • • • • • • • • • • 13 

• • • • • • • • • • • 

• • • • 
' 

3 

• • 

' ' ' ' 

• 

' ' " " !.< 

' 

'·' 
12000 
13000 

0. 11 

'" 

22 20M12 
71 20M12 

lBO 20M12 
200 5JM04 
200 5JM04 

6 53M04 

IOOO 53M04 

e.7 53M04 

e 1000 20MW21 
eoooo 20MW2? 

12 53M04 
17 5JM04 

17 S3M04 
9 53M04 

10 S3M04 
50 53M04 

25 20M03 

9200 53M04 

I 



~ Eielson Air Force Bas<!, Alask11 09;04 Saturday, January "· l ')'14 "' !i!~ • Operable Unit ' ~ 
2 Su!MiaiY of Sampling Eftort •"' Results for Each Sourc'e Area, Media, Stage • 3 

~ 
0 • , • Source Medh. Sampling Detection Minimum Maximum Maximum ~~ ,.. 

Area Sampled Stage Analyte Limit Units Sllmples Detects Detect D"tect Locat1on ,. -
• ' , 
~ (Unfiltered) ' 

0 < 
H Water 1993 Iron " ug/L ' '" 15000 20Ml2 ' . ". Isodrin >0 ug/L ' ~~-

Isophorone >0 ug/L ' Isosafrole H• ug/L ' 
,. e. 
• 0 

Kepone >0 ug/L ' • , 
Kerosene JOOOU ug/L ' '" '" 03M04 > 
Lead (Filtered) ug/ L • ~ 
Lead (Unfiltered) ug/ L 2 ' " S3M04 0 

Magnesium (Filterod) '" ug/L ' 5900 14000 20Ml2 " Magnesium (Unfiltered) >OO ug/L ' 5900 15000 20Ml2 11 Mang.tnese !Filtered) >0 ug/L ' " 2900 20Ml2 

Manganese (Unfiltered) >0 ug/L ' ' JO teoo 20Ml2 • 
Mercury IF !lured) 0 ' ug/L ' ' • 
Mercury (Unfiltered) "' ug/L ' 0 3 "' 5JM04 ' Methapyrilene >0 ug/L ' 0 
Methyl methan•eulfonate >0 ug/L ' 

, 
Methylenechloride ' ug/L D " 0.067 0. 2!0 20A-J • 
N-Nitroso-di-n-dipropylamine >0 ug/L ' 

• 
N-Nitro•odi-n-butylamine >0 ug/L ' N-Nitrosodiethylamine >0 ug/L ' N·Nitro•odimethylamine >0 ug/L ' N-Nitrosodiphenylamine >0 ug/L 

s N-Nitrosomethylethylamine >0 ug/L 

:: N-Nitrosomorpholine >0 ug/L 

N 
N-Nitrosopiperidine >0 ug/L 
Naphthalene >0 ug/L ' " " 5JM04 
Nickel (Filtered) 30 ug/L " Nickel (Unfiltered) 30 ug/L ,, 

" " 53M04 
Nitroben~ene >0 ug/L 
Nitrosopyrrolidine >0 ug/L 
Parathion >0 ug/L 
Pentechlorobenzene " ug/L ' 
Pentachloronitroben~ene tPCNB) " uq/L ' Pentachlorophenol " uq/L 
Phenacetin >0 uq/L 
Phenanthrene >0 uq/L 
Phenol " u9/L ' " no 20M04 
Potassium (Filtered) ;co ug/L 2000 9000 POND 
Potassium (Unfiltered) "' ug/L 2000 9000 POND 

® 
Pronamide >0 ug/L 
Pyrene >0 ug/L 
Pyridine >0 ug/L 

~ Safrol >0 ug/L 
o. Silver (Filtered) " ug/L ' ' "' 70MW27 
~ Silver (Unfiltered) 20 ug/L ' ' ' '·' 53M04 
~ Sodium tFiltered) ;co ug/L ' 1100 4500 20MI2 
0 Sodium (Unfiltered) 300 ug/L " 1500 5200 20MI2 , 
~ 

Tetrachloroethane " ug/L D 
Tetraethyl dithiopyrophosphate >0 ug/L ' 'I "" (Filturedl "' ug/L ' ~ "" (Unfiltered) >00 ug/L " ~ Toluene ' ug/L u " 0. 15 1000 SJM04 

~ Tributyl phosphate >0 uq/L ' ~ Tr ic:hloroet hene ' ug/L D 

• Tris-2-chloroethyl phosphate " ug/L ' 



~ • a 
2 
$ 
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~ 

Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Reaulta for Each Source Area, Media, Stage 

Source Media 
Ana Sampled 

E-7 W11ter 

Sampling 
Staqe Analyta 

1993 Vanadium (Filtered) 
Vanadium (Unfiltered) 
Vinyl chloride 
Xylenea (total) 
unc (Filtered) 
Zinc (Unfiltered) 
alpha,alpha-Dimethylphenethylamine 
cia-1,2-Dichloroethylane 
rn-Creaol 
mrDinitroben~ene 
o-Toluidine 
p-Dimethyl~inoa~oben~ene 
p- Phenylenediamine 
aym-Trinitroben~ene 
trane-1,2-Dichloroethylene 

Detection 
Limit 

'" '" 2 
s 

" " " ' " " " " " " ' 

Eielson Air Force B11se, Alaska 
Operable Unit 1 
Summary of S~pling Effort and Results for Each Source Area, Media, St11ge 

Source Media Sampling Detaction 
Area S11mpled St11ge Analyte Limit 

,_, Soil 1986 1, 1,2,2-Tetrachloroethane s 
1,1-Dichloroethene s 
1,2-Dimethylbenzene 5000 
2-Butanone s 
Ben~ene ' Chloroben~ene s 
Chloroform ' Ethl'lbenzene s 
Methvlenechloride s 
Tetrachloroethane ' Toluene ' Vinyl chlorida ' 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L' 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/~g 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

09:04 Saturday, January 29, 1994 

Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

• • 
" " • • • 
" • • • • • • lJ 

S11mplas 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

" 

' ' " " ' 3 

'-' s.a 
2 

"' 20 

"' 

7.5 SJM04 
5.8 SJM04 

2 20A-3 
99 20MOJ 
20 POND 
60 SJM04 

09:04 Saturday, January 29, 1994 ~1 

Minimum Maximum Maximum 
Detects Datect Detect Locat ton 

) 



~ 09:04 Satu~day, Januar;y "· 19'}4 S2 ~ • • Eielson Air Force Base, Alaska • • 
~ • 3 
2 Operable Unit ' 0 • 
~ Summary or Sampling Effort ood Results fo, Each Source Area, Media, Stage , ~ 

~!. ,. Source Media Sampling Detection Minimum Maximum Milxlmum " -
.1\rea Sampled Staqe Analyte Limit Units Samples Detects Detect Detect Location ~, 

0 < 

! " . .. ug/kg , ' 3310 3310 20M06 0 • 

<-8 Soil Stage J Benzene ~~ Ethylbenz.,ne "' ug/kg , , 000 aeoo 20M06 

Methylenachloride '" ug/kg ' I '" '" 20M06 • e. 
• 0 

Moisture Percent , , 19.6 " 
, 20M06 . , 

"' 
\0000 ug/~g , , 293000 500000 20M06 • 

~etrachloroethene " ug/kg , • ~ 
TOluene 100 ug/kg , 2 3300 240000 20M06 0 

Vinyl chloride "' ug/kg , i! 
Xylenes (total) "' ug/kg , , 6930 12400 20M06 0 

~ • • ~ 
c , 
~ 

Eielaon Air Force Base, Ah.aka 09:04 Satu~:day, January "· 1994 " Operable Unit ' Summary of Sampling Effort ood Results fo< Each Source Area, Media, Stage 

Source Media Sampling Detection Minimum Maximum Maximum 
Area Sampled Stege Analyte Limit Units Samples Detects Detect Detect Location 

~ ,_, Soil Stage ' 1, 1,2,2-Tetrachloroethane I" ug/kg lJ 
2,4-Dimethylphenol " ug/kg lJ 
2-Methylnephthalene " ug(kg lJ 
2-Methylphenol " ug/kg lJ 
4-Methylphenol " ug(kg lJ 
Acenaphthene " ug(kg lJ ' " " 20Ml4 
Acenaphthylene " ug/kg lJ ' " " 20Ml4 
Anthracene " ug/kg lJ I 1700 1700 20Ml4 
Benzo(a)anthracene " ug/k<;J lJ I '" '" 20Ml4 
Ben%o(a)pyrene " ug/kg lJ I "' "' 20M14 
Benzofblfluoranthene " ug/kg lJ I "' m 20M14 
Ben~o(ghi)perylene " ug/l:g lJ I , 

'" 20Ml4 
Ben;o(k)fluoranthene " ug/kg lJ I '" 010 20Ml4 
Benzoic acid " ug/kg lJ 
Benzyl alcohol " ug/kg lJ 
Bis(2-ethylhexylJ phthalate 50 ug/l:g lJ ' " "' 20Ml4 

® Chrytu•ne 50 ug/l:g lJ I 1100 1100 20Ml4 
Oibenz(a,h]enthracene " ug/l:q lJ I 1<0 1<0 20M14 .. Oibenzofuran " ug/kg lJ I " " 20Ml4 

,, Fluorenthene " ug(kg lJ I 1?00 1700 20Ml4 
a Fluorene " ug/l:g lJ I 110 110 20M14 

~ Indeno(l,2,3-cd)pyrene " ugfkg lJ I 600 600 20M14 

0 Moisture Peu:ent lJ lJ 0.6 " ' 205805 , Naphthalene " ug/l:g 13 

" Phenanthrene " ug/kg lJ ' 1?00 1/00 20M14 • 
~ Phenol " ug/l:g lJ 

~ 
Py~:ene " ug/l:g lJ I 1100 1700 20M14 

" "' 10000 ug(kg " " 10000 BBSOOO 20SB06 

? 
Toluene "' ug(l:g lJ 
Xylenes (total) no ug(l:g 13 

" 



l 
Eielson Air Force B&se, Alaaka 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media 
Area Sampled 

E-B Soil 

Samplinq 
Stage Analyte 

1993 0,0,0-Triethyl phosphorothioate 
0,0-Diethyl 0-2-pyrazinyl phosphorothio 
1,2,4,5-Tetrachlorobenzene 
1,2,4-Trichlorobenrene 
1,2-Dichlorobenzene 
1,3-Dichlorobenrene 
1,4-Diehlorobenzene 
1,4-Naphthoquinone 
1-Naphthylamine 
2,3,4,6-Tatrechlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-0imethylphenol 
2, 4-Dinit.z:ophenol 
2,4-Dinitrotoluene 
2,6-Dichlorophenol 
2,6-Dinitrotoluene 
2-Acetylaminofluorene 
2-Chloron&phthalene 
2-Chlorophenol 
2-Hethylnephthalene 
2-Hethylphenol 
2-Naphthylamina 
2-Nitroaniline 
2-Nitrophenol 
2-Picoline 
3,3'-Dichlorobenzidine 
3,3'-Dimethylbenzidine 
3-Met hy lcho lanthre ne 
3-Nitroaniline 
4,4'-DDD 
4,4'-DOE 
4,4'-DOT 
4,6-Dinitro-o-cresol 
4-.....,incbiphenyl 
4-Brcmcphenylphenyl ether 
4-Chloro-3-methylphencl 
4-Chloroaniline 
4-Chlorophenylphenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4-Nitroquinoline-1-oxide 
5-Nitro-o-toluidine 
7, 12-0imethylbenz (a) anthracene 
Acenaphthene 
Acenaphthylene 
Acetophenone 
Aldrin 
Alpha-BHC 
Aniline 
Anthracene 
Aramite 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 

Detection 
Limit 

660 

'" 660 
660 
660 

'" 660 
660 
660 
660 
660 
660 
660 
660 

3300 
660 
660 
660 
660 
660 
660 
660 
660 
660 

3300 
660 
660 

1300 
660 

'" 3300 

" " " 3300 
660 
660 

1300 
1300 

660 

'" 3300 
3300 

660 
660 
660 
660 
660 
660 

" " 660 
660 
660 

'" '" '" '" 

l 
09:04 Saturd~y, January 29, 1 ~94 S4 

Minimum Maximum Maximum 
Units Samples Detects Detect Detect Locat1on 

ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/~g ' ug/~g ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg ' ug/kg 
ug/kg 
ug/kg 
ug/kg 



Eielson Air Force Ba~e, Alaska 09:04 Saturday, Januilry 79, 1 991 " ~ Operable Unit 1 ~~ 
• ~ Su~m~~~ry of Sampling Effort ••• Results lo< Each Source Area, Media, Stage ~ 3 
2 0 • 

• Source Media Sampling Detection Mi n1mum Maximum Mil X l mum , . 
~ 

Area Sampled St11ge Analyte Limit Units s .. mples Detects Detect Detect Locd.tion !':!!.. 

~ 
:;,s 

H Soil 1993 Aroclor-1248 "' ug/~g 1 0 < , . 
A.roclor-1254 "' ug/~g 1 n' 
Aroclor-1260 100 ug/kg 1 

. ., 
Sen~o(ll)anthracene '" ug/kg , 

'" '" 20Ml4 ~· • 0 

Ben~o(a)pyrene '" ug/kg , 1 010 '" 20Ml~ • 0 • , Benzo(b)fluoranthene '" ug/kg , 1 '" "' 20Ml1 ~ 
Benzo(ghi)perylene '"' uq/kg , 1 '"' '"' 20Ml4 • 
Benzo(lt)fluoranthene '" uq/~g ' 1 "' J 90 20Ml ~ "& 
Ben~othiazole '" ug/kg ' <! 
Sen~yl alcohol 1300 uq/kg ' Beta-BHC 10 ug/kg 1 <I 
Bis(2-Chloroethoxy)methane '" uq/~g ' • 
Bis(2-Chloroisopropyl) ether '" uq/kg ' • 
Bis(2-chloroethyl) ether '" uq/kg , v 

Bis(2-ethylheKyl) phthalate '" ug/kg ' • 
Butylbenzylphthalate '" ug/kg , !; 
Chlordane "' ug/kg 1 , 
Chloroben~ilate '" ug/kg , 
Chryaene "' uglltg , 

'" "' 20M14 
Delta·BHC , ug/ltg 1 
Di-n-butylphthalate '" ug/kg ' Di-n-octylphthalate '" ug/kg ' Diallate '" ug/kg ' 

~ 
Diben~{a,h]anthracene '" ug/kg , 
Oiben~ofuren '" ug/kg , 
Dieldrin " ug/kg 1 
Diethylphthalate "' ug/kg ' Dimethoate '" ug/kg , 
Dimethyl phthalate '" ug/kg ' Diphenylamine '" ug/kg , 
Endosulfan 1 " ug/kg 1 
Endosulfan n " ug/kg 1 
Endosulfan sulfate , ug/kg 1 

Endrin " uq/kg 1 
Endrin Aldehyde "' ug/kg 1 
Ethyl methanesulfonate "' ug/kg , 
Famphur '" ug/kg ' Fluoranthene "' ug/kg , 1)00 1300 20M! '• 
Fluorene '" ug/kg ' GanrM-BHC (Lindane) 10 ug/kg 1 

® 
Heptachlor 10 ug/kg 1 
Heptachlor epoxide " ug/kg 
Hexachloroben~ene '" ug/kg ' ~ HeKachlorobutadiene '" ug/kg , 

'· • Hexachlorocyclopentadiene '" uq/kg ' • Hexachloroethane '" uq/kg , 
~ 

0 
Hexachlorophene "' uq/kg ' , Hexach'loropropene '" uq/kg ' 

~ Indeno(l,2,3-cd)pyrene "' ug/kg , 
'" 760 20Ml4 

• Isodrin '" ug/kg ' ~ n Isophorone '" uq/kg , 
• Isosafrole "' uq/kg ' ~ Kepone '" ug/kg , 
~ Kerosene '" ug/kg ' • ~ Methapyrilene '" uglltg , 
• 
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Eielson Aic Force B•se, Alaakll 
1 Oper•bl• Unit 

Summary of Sampling Effort ••• Results '"' E•ch Source Area, 

Source Media Sampling 
Area Sampled Stege Analyte 

,_, Soil 1993 Methoxychlor 
Methyl ~thanesulfonate 
N-Mitroao-di-n-dipropylamine 
N-Mitrosodi-n-butylamine 
N-Mitroaodiethylamine 
N-Nitrosodimethylamine 
N-Nitroaodiphenylamine 
N-Nitroaomethylethylamine 
N-Nitrosomorpholine 
N-Nitroeopiperidine 
Naphthalene 
Nitrobenzene 
Nitrosopyrrolidine 
Parathion 
Pentachlorobenzene 
fentachloronitrobenzene (PCNB~ 

Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
Pronamide 
Pyrene 
Pyridine 
Safrol 
Tetraethyl dithiopyrophosphate 
To:><aphene 
Tributyl phosphate 
Tria-2-chloroethyl phosphate 
alpha,alpha-Dimethylphenethylamine 
m-Cr•uol 
m-Dinitrobenzene 
o-Toluidine 
p-Dimethylaminoazobenzene 
p-Phenylenediamine 
symrTrinitrobenzene 

Eielson Air Force Base, Alaska 
Operabla Unit 1 

Media, Stage 

Detection 
Limit 

100 

'" '" 660 
660 

'" 660 
660 
660 
660 

'" 660 
660 
660 
660 
660 

3300 

'" 660 
660 

'" '" '" '" '" 000 

'" 660 

'" 660 
660 

'" '" 660 
660 

Sunmary of Sampling Effort and Results for Each Sourc,. Area, Media, Stage 

Source Media Sampling Detection 
Area Samplad Stage Anslyte Limit 

£-8 Soil Ga• Stage 3 1,3-Dimethylbenzene lO 
Benzene lO 
Ethylbenzene lO 
Toluene lO 
Total BTEX lO 

) 

09:04 Saturday, January "· 1994 " 
Minimum Mdxlmum Ma>:imum 

Units Samples Detects Detect Detect Location 

uq/kg 1 
ug/l<g 2 
uq/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 1100 1100 20M\4 
ug/kg 2 
ug/kg 2 
ug/kg 2 1100 1100 20M\4 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg l 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 
ug/kg 2 

09:04 Saturday, January 29, 1994 57 

Minimum Max1mum Maximum 
Units Samples Detects Detect Detect Location 

ug/L " ' lO 9970 20SV79 
ug/L 24 ' lO 9620 20SV46 
ug/L " lO lO 3550 20SV79 
ug/L 24 " lO 12800 20SV79 
ug/L " 16 lO 26500 20SV79 



® 

Eiel~on Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media 
Area Samplad 

E-8 Water 

Samplinq 
Stage Anllllyte 

1986 1,1,2,2-Tetrachloroethene 
1, 1-Dichloroethene 
2-Butanone 
Benzene 
Chlorobenzene 
Chloroform 
Ethylbenzene 
Methylenechloride 
Oi 1 & Grease 
Petroleum Oil & Grease ,0, 
Tetrachloroethane 
Toluene 
Vinyl chloride 
Xylenes (tOtal) 

Eielson Air Force Base, Alaska 
Opeuble Unit 1 

Detection 
Limit 

I 
I 
I 
I 
I 
I 
I 
I 

100 ,, 

Su!m'llltry of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

Water Stage 3 2,4-Dimethylphenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Acenephthene 
Anthracene 
BIS (2-Ethylmexylphthalate) 
Benzene 
Benzoic acid 
Senzyl alcohol 
Chloride 
Chlorobenzene 
Dibenzofuran 
Ethylbenzene 
F'luoranthene 
Fluorene 
Naphthalene 
Ni tr ita/Nitrate 
Phenanthrene 
Phenol 
Pyrene 
Residue, DISS 
Sulfate 

"" Toluene 
Xylenes (total) 

Detection 
Limit 

0.26 

0 ' 
0.94 

0 " 0. 32 
0. 52 

' 0. 15 

0.07 ,, 
0.34 
0.34 
0.46 

I 
0.88 
0.26 

10 
0. 46 

I 
I 

1000 ,, 
100 

0.25 
o. as 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uql L 
uq/ L 
uq/L 
uq/L 
ug/L 
ug/L 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
U<J/ L 
ug/L 
ug!l. 
ug/L 
uq/L 
U<J/L 
ug/L 
uq/L 
Uq/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug!L 

09:04 Saturday, January 2'), 199'i 

Minimum Max1mum Maximum 
Samples Detects Detect Detect Location 

• • • • • ,, 
,, 
• • • 

• • 

' ' 
100 
100 

1300 

200 208-2 
200 200-2 

13000 20H·2 

09:04 Saturday, January 29, 1994 

Minimum Maximum Maximum 
Samples Detects Detect o .. t .. ct Location 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 

10 . 6 

66. I 

254000 

461 20M06 

10.6 20M06 

66 I 20M06 

254000 20M06 

9J9 20M06 
236 20M06 



Eielson Air Force Base, Alaska 
Operable Unit 1 
Su~ry of Sampling Effort and Resulte for ~ach Source Area, Media, Stage 

Source 
Area 

Media 
Sampled 

Water 

Sampling 
Stage Analyte 

Stage 4 1,2-Dimethylbenzene 
1,3-Dimethylbenzene 
2,4-Dimethylphenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzene 
Benzo(a)enthrecene 
Benzo(e)pyrene 
Benzo(b)fluorenthene 
Benso(qhi)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alc:ohol 
Bie(2-ethylhexyl) phthalate 
Chlorobenzene 
Chryeene 
Dibenz[a,h}anthrecene 
Dibenzofuren 
Ethylbenzene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 

"" 'l'oluene 
Xylenes (total) 

Detection 
Limit 

' ' 2 

' 2 
2 

' ' ' ' ' 2 
L5 
2.5 
L5 

2S 
2 
2 

••• 
' 2.5 

' ' ' ' 2.5 

' ' 2 

' 200 

' 0 .• 

Units 

uq/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
uq/L 
ug/L 
ug/L 
"'>IC 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/ L 
ug/ [, 

Samples Detects 

4 4 12 
4 4 18 

' ' ' ' ' ' ' 52 10 

' ' ' ' ' • • 
' ' ' ' ' ' 52 

' • • • • • 
' ' ' 52 23 . ' 

Minimum 
Detect 

" 

0.45 

' .. 

1400 
0.1\7 
1 s 50 

Maximum Ma:umum 
Detect Location 

200 20FW?O 
600 20FW02 

" 20MO& 

B)O 20FW?O 

2900 20M06 

470 20FW02 

25 20M06 

1400 20MOI'o 
3040 20M06 
1550 20M06 

) 



® 

Eielson Air Force Ba5e, Ala~ka 
Opero.ble Unit 1 
Summary of Sampling Effort and aeeults for Each Source Area, Media, Stage 

Source Media 
Area Sampled 

E-B Water 

Sampling 
Stage Analyte 

1993 0,0,0-Triethyl phosphorothioate 
0,0-0iethyl 0-2-pyrazinyl phosphorothio 
1,1, !-Trichloroethane 
1,1,2-Trichloroethane 
1, 1-0iehloroethane 
1,2,4,5-Tetrachlorobenzene 
1,2,4-Trichlorobenzene 
1,2-Dichloroben2ene 
f. 2-Dichloroethane 
1,3-0ichlorobenzene 
1,4-Dichlorobentene 
1,4-Dichlorobenzene 
1,4-Naphthoquinone 
1-Naphthylamine 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,&-Trichlorophenol 
2,4-Dichlorophenol 
2,4-0imethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dichlorophenol 
2,6-Dinitrotoluene 
2-Acetylaminof luorene 
2-Chloronaphthalena 
2-Chlorophanol 
2-Methylnaphthalane 
2-Methylphenol 
2-Naphthylantine 
2-Nitroaniline 
2-Nitrophanol 
2-Pieoline 
3,3'-0ichlorobenzidine 
3,3'-0imethylbenzidine 

. 3-Methylcholanthrene 
3-Nitrol!.niline 
4,6-0initro-o-cresol 
4-Aminobiphenyl 
4-Bromophenylphenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenylphenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4-Nitroquinoline-1-oxide 
5-Nitro-o-toluidine 
7, 12-Dimethylbenz [a) anthracene 
Acenaphthene 
Acen11.phthylene 
Acetophenone 
Aluminum (Filtered) 
Aluminum (Unfiltered) 
Aniline 
Anthracene 
Antimony {Filtered) 
Antimony (Unfiltered) 
Aramite 

Detection 
Limit 

10 
10 

0.5 
0.5 

1 
10 
10 
10 ,_, 
10 

2 
10 
10 
10 
10 
10 

" 10 
10 
50 
10 

" " 10 
10 
10 

" 10 

" 50 
10 
10 
20 
10 
10 
50 
50 
10 
10 
20 
20 

" " 50 
50 
10 
10 
10 

" " " 200 
200 

10 

" 200 
200 

10 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
U<;~/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
ug/L 
uq/L 
uq/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
uq/L 
u9/L 

09:04 Saturday, January 29, 1994 

Minimum Maximum M,lximum 
Samples Detects Detect Detect Location 

• • 11 
11 
11 

• • • 11 

• 11 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
• • • • • • • • 

2 
2 

5.4 

100 

" 

4.7 20M06 

5.4 20M06 

300 20M14 

140 20M06 
110 20M06 

t • 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media 
Area Sampled 

E-8 Wat"r 

Sampling 
Stage Analyte 

1993 Arsenic (Filtered) 
Arsenic (Unfiltered) 
Barium (Filtered) 
Barium (Unfiltered) 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Banzo{ghi)perylene 
Benzo{k)fluoranthene 
Benzothiazole 
Benzyl alcohol 
Beryllium (Filtered) 
Beryllium (Unfiltered) 
Bis(2-Chloroethoxy)methane 
Bia(2-Chloroisopropyl) ether 
Bis(2-chloroethyl) ether 
Bis(2-ethylhexyl) phthalate 
Butylbenzylphthalate 
Cadmium (Filtered) 
Cadmium (Unfiltered) 
Calcium (Filtered) 
C•lcium (Unfiltered) 
Carbon tetrachloride 
Chlorobenzilate 
Chloroform 
Chromium (Filtered) 
Chrolllium (Unfiltered) 
Chryeene 
Cobalt (Filtered) 
Cobalt (Unfiltered) 
Copper (Filtered) 
Copper (Unfiltered) 
Di-n-but ylphthalate 
Di-n-o~tylphthalate 
Diflllate 
Dibenz(a,hjanthra~ene 

Dibenaofuran 
Diethylphthalate 
Dimethoate 
Dimethyl phthalate 
Diphenylamine 
Ethyl methaneaulfonate 
Ethylbenzene 
Femphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexa~hlorophene 
Hexa~hloropropene 

lndeno(l,2,3-cd)pyrene 
Iron (Filtered) 

Detection 
Limit 

' ' 20 
20 

2 
10 
10 
10 
10 
10 
10 
20 

' ' 10 
10 
10 
10 
10 
10 
10 

100 
100 

1 
10 

u 
20 
20 
10 
20 
20 
20 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

2 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

09:04 Saturday, January 29, 199~ 

Min'irnllm Maximum Maximum 
Samples Detects Detect Detect Location 

• 
' • • 11 

• • • • • • • • • • • • • • • • • • 11 

• 11 

• • • • • • • • • • • • • • • • • 11 

• • • • • • • • • • • 

' 2 
• • 8 

2 

1 

• • 

' 3 

2 
2 
2 
2 

' 

• 

2 

' " so 

"' 

'·' 
'·' 40000 

43000 

'. 1 s.s 

5 2 
>.! 
2., 

" 

0.049 

5.9 20M06 
a.t 2oMo6 

90 20M06 
150 20Ml5 
5?0 20M06 

? .3 20M06 

5.? 20M06 
56000 20M06 
60000 20M06 

16 20M06 
14 20M06 

5 2 20M06 
7.3 20M06 
4.6 20M06 

20 20M06 

120 20M06 

3900 20M06 

) 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
SUmm4XY of Samplinq Effort and Results for Each Source Area, Media, Stage 

Source Medh. 
Area Sampled 

Sampling 
Stage Analyte 

1993 Iron (Unfilteudl 
Jsodrin 
Isophorone 
Jsoaafrole 
Kepone 
Hero sene 
Lead (Filtered) 
Lead (Unfiltered) 
Magnasium {Filtered) 
Magnesium {Unfiltered) 
Manganese (Filtered) 
Manganese (Unfiltered) 
Mercury !Filtered) 
Mercury (Unfiltered) 
Methapyrilene 
Methyl methanasulfonete 
Methylenechloride 
N-Nitroso-di-n-dipropylarnine 
N-Nitrosodi-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitroeodiphenylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
Naphthalene 
Nickel (Filtered) 
Nickel (Unfiltered) 
Nitrobenr.ene 
Nitrosopyrrolidine 
Parathion 
Pentachlorobenr.ene 
Pentachloronitrobenr.ene (PCNB) 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
Potaeaium (Filtered) 
Potassium (Unfiltered) 
Pronamide 
Pyrena 
Pyddine 
Safrol 
Silver (Filtered) 
Silver (Unfiltered) 
Sodium (Filtered) 
Sodium (Unfiltered) 
7etrachloroethene 
Tetraethyl dithiopyrophosphate 
Tin <Filtered) 
Tin (Unfiltered) 
Toluene 
Tributyl phosphate 
Trichloroethane 
Tris-2-chloroethyl phosphate 

Detection 
Limit 

20 

" " " " 10000 
5 
5 

,00 
,00 

" " 0 2 
0., 

" " 5 

" " " " " " " " " " " " " " " " 50 

" " " "0 
500 

" " " " " " 200 
200 
0.5 

" ,00 
>00 

2 

" ' " 

Units 

Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug(L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug(L 
ug/L 
ug/L 
ugtL 
ug/L 
ug/L 
Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
Uq/L 
uq/L 
uq/L 
uq/L 

09:04 Saturday, January 29, 1994 

Minimum Maximum Maximum 
Samples Detects Detect Detect Locat~on 

• • • • • • • 
2 

• • • • • • • • 
" • • • • • • • 
• • • • • • • • • • • • • • • • • • • • • • 
" • • • 
" • 
" • 

• 

' ' 2 

• • • • 

' • • 

' ' • • 

5<0 

,., 
2 

' 9100 
9800 
u 

" 

0. Oll 

o.6 
2000 
2000 

2.< 

• JOOO 
3100 

0.13 

5300 20M06 

I.J 20M06 
3 20M15 

8.6 20M14 
11000 20M06 
12000 20M06 

2300 20M06 
3?00 20Ml5 

0.3 20M06 

13 20M06 
3000 20M06 
3000 20M06 

3.4 2QM06 
4 20M06 

3900 20Ml5 
4500 20Ml5 

230 20M06 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumn'14rY of S4111plinq Effort and Results for Each Source Area, Media, St,ge 

Source Media 
Anur Sampled 

.£-8 Water 

Sampling 
Stage Analyte 

1993 Va11adium (Filtered) 
Vanadium (Unfiltered) 
Vinyl c:hloride 
Xylene• (total) 
Zinc (Filtered) 
Zinc (Unfiltered) 
alpha,alphe-Dimethylphenethylamlne 
cis-1,2-Dichloroethylene 
m-Creaol 
m-Oinitroben%ene 
a-Toluidine 
p-Oi~thylaminoazobenzene 

p-Phenylenediamine 
s~Trinitrobenzene 

trans-1,2-Dichloroethylene 

Eielson Air Force Base, Alaska 
Operable Unit 1 

Detection 
Limit 

30 
30 

' s 
1C 
10 
10 

1 
10 
10 
10 
10 
10 
10 

1 

Summary of Sampling Effort and Raaulta for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

E-9 Soil 1986 1,1,2,2-Tetrachloroethane 
1,1-Dichloroethene 
1,2-Di~thylban~ene 
2-Butanone 
Benzene 
Chlorobenzene 
Chloroform 
Ethylbanzane 
Methylaneehloride 
Tetrachloroethane 
Toluene 
Vinyl c:hloride 

Eielson Air Force Base, Alaaka 
Operable Unit 1 

Detection 
Limit 

5 
5 

5000 
5 
5 
5 
s 
5 
s 
5 
s 
5 

Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling Detection 
Area Sampled Stage Analyte Limit 

E-9 Soil stag .. 3 88nzene .. 
Ethylbenzene ao 
Methylenechloride 150 
Moisture 

"" 10000 
Tetrachloroethane 90 
Toluene 160 
Vinyl chlorid" 290 
Xylenes (total) 00 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/k.g 
uq/k.g 
ug/k.g 
uq/k.q 
ug/kg 
ug/kg 
ug/kq 
ug/kg 

Units 

ug/k.g 
ug/kg 
ug/k.g 
Percent 
ug/kg 
uq/kg 
ug/kq 
uq/kg 
ug/kg 

) 

09:04 Saturday, Janu"tY 29, 1994 

Minimum Maximum M,>ximum 
Samples Detects Detect Detect Location 

• • ' •. 2 s 20MlS 
11 11 ' 2 20M06 
11 10 0. 25 no 20!~06 

• 1 
'· 1 

• 1 20Ml5 

• • '.a " 20M06 

• 
11 
• ' 3 a 11 20M06 

• • • • • 11 

09:04 Saturday, January 29, 1 9H 65 

Minimum Maximum M.'lJ<imurn 
Samples Detects Detect De tact Location 

a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 

09:04 Saturday, January "· l9'H "' 
Minimum Maximum Maximum 

Samples Detects Detect Detect Locat lOn 

2 

' 6700 8700 20M01 
2 
2 2 '. 1 • 20M01 
2 2 41000 157000 20MO I 
2 8500 BSOO 20MO 1 

' ' 13000 1 3000 20M01 
2 12100 12100 20MO I 
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£ielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Samplinq Effort and Results for Each Source Area, Media, Stage 

Source Me dill Sampling Detection 
Area Sampled Stage Analyte Limit 

H Soil Staqe • 1, 1,2,2-Tetrachloroethane "' 1, 1-Dichloroethene '" 2,4-0imethylphenol 80 
2-Methylnaphthalene 30 
2-Methylphenol 30 
4-Methylphenol 30 
Acenaphthene 30 
Aeenaphthylene 30 
Anthrecene 30 
Ben:r.ene 80 
Ben:r.o(a)enthracene " Benr.o(e)pyrene " Ben:r.o(b)fluoranthene " Ben:r.o(ghi)perylene 80 
Ben:r.o(k)fluorenthene " Ben:r.oic acid 80 
Ben:r.yl alcohol 80 
Bis(2-ethylhexyl) phthalate " C:hloroben:r.ene "' Chloroform ''" Chrysena " Dibenz[a,h]anthracene " Dibenzofuran 30 
£thylbenzene '" Fluoranthene 30 
Fluoren" 30 
Indenotl,2,3-cd)pyrene " Methylenechloride "' Moisture 
Naphthahone 30 
Phenanthrene 30 
Phenol " Pyrene 30 

"' 10000 
Tetrachloroethene >30 
Toluene '" Tr ichloromonof luorome't hane " Vinyl chloride " Xylenes {total) no 

Units 

ug/kg 
ug/kg 
ug/~g 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kg 
ug/kg 
ug/k\f 
u<;~/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kq 
ug/kg 
ug/kq 
Percer>t 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

09:04 Saturday, January 29, l99fo G/ 

Minimum Maximum M·'><imum 
Samples Detects Detect Detect Locat1on 

" " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " 6 

" " 

' 
3 

' • 
• • • • • 
• 
• 
' ' 

" ' • 
• 30 

6" 

"' 
00 

" 60 

"' 260 

"' no 
'" 

60 

360 
>00 

" 
"" ;o 

'" 
3.3 

"' "" 
660 

10000 

10000 

59600 

6" 20SBI~ 

2500 20SB14 

" 20SB07 

" 205809 

'" 20SB09 

1700 20M24 
1500 20M24 
1300 20M24 
1000 20M24 
1000 20M24 

"' 205821 

1900 20M24 
>00 20SB09 

"' 20M24 

4800 20M24 
300 20M24 

1100 20M24 

19.2 20M22 
000 20SBH 

3500 20M2~ 

!BOO 20M24 
2BOOOOOO ?OSB07 

10000 20SB07 

59600 20SB07 
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Eielaon Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media 
Area Sampled 

£~51 Soil 

Sampling 
Stage Analyte 

1993 0,0,0-Triethyl phosphoroth1oate 
0,0-Diethyl 0-2-pyrazinyl phosphorothio 
1,1,1-Triehloroethane 
1, 1,2-Trichloroethane 
1, 1-Diehloroethane 
1,2,4,5-Tetrechlorobenzene 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,4-Dichlorobenzene 
1,4-Naphthoquinona 
1-Naphthylamine 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-0ichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dichlorophenol 
2,6-Dinitrotoluene 
2-Aeatylaminofluorene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Hethylphenol 
2-Naphthylamine 
2-NitroanUine 
2-Nitrophenol 
2-Pi.:oline 
3,3'-Diehlorobenzidine 
3,3'-Dimethylbenzidine 
3-Methyleholanthrene 
3-Nitroanilina 
4,4'-DDD 
4,4'-00£ 
4,4'-DDT 
4,6-Dinitro-o-cresol 
4-Aminobiphenyl 
4-Bromophenylphenyl ether 
4-Chloro-3-met hylphenol 
4-Chloroaniline 
4-Chlorophenylphenyl ether 
4-Hethylphenol 
4-Nitroaniline 
4-Nitrophenol 
4-Nitroquinoline-1-oxide 
5-Nitro-o-toluldine 
1, 12-Dimethylbenz[a)anthracene 
Acenaphthene 
Aeenaphthylana 
Acetophenone 
Aldrin 
Alpha-BHC 
Aluminum 
Aniline 

Detection 
Limit 

'" '" ,., 
0.5 

' '" '" '" 0.5 

'" 2 
660 
660 
660 
660 
660 
660 
660 
660 

3300 

'" '" 660 
660 
660 
660 
660 

'" '" 3300 
660 
660 

1300 
660 

'" 3300 
20 

" 20 
3300 

660 
660 

1300 
1300 

660 
660 

3300 
3300 

'" 660 

'" 660 
660 
660 

" " 20000 
660 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uglkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kg 
uq/kq 
ug/kg 
ug/kg 
ug/kg 
uq/kq 
uglkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/l<g 
ug/kg 
ug/kg 
ug/kg 
uq/kg 
ug/kg 
uq/kq 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kg 
ug/l<g 
ug/kq 
ug/~g 
ug/kg 

MinJ.mum Maximum MA,.lmum 
Sampl"s Detects Detect Detect 1.-ocaLJ.on 

" " 2 
2 
2 

" " " 2 

" 2 

" " " " " " " " " " " " " " " " " " " " " " " " " ' J 
J 

" " " " " " " " " " " " " " " J 
J 

' " 

2 

' ' 

' 2 

2 

670 670 Tll:<l WAY 

5. 2 25 COMPOSITE 
9. 6 9. 6 COMPOSITE 

50 50 COMPOSITE 

170 7500 TAXI WAY 
520 1300 TAXI WAY 

9100000 9600000 20MW26 

) 

"" 



~ Eielson Air Force Base, Alaska 09:04 Si!turd~y, January 29, 1 9 94 ' ' ~~ • ~ Operable Unit I •• 
2 Summary of Sampling Effort "'' Results for Each Source Area, MediA, Stage 

.3 

~ 
0 • ;:, 9: ,. Source Media Sampling Detection Minimum Max1mum Max1mum • • 

Area Sampled Stage Analyte Limit Units Samples Detects DE!tect Detect Location 
::;<.:: 
~, 

~ 
0 < ,., Soil 199) Anthracene '" ug/kg " ' '" 13000 TAXI '" ' . 0 • 

Antimony 20000 ug/kg 2 I 11000 11000 20MW26 .. ..a· 
Acamite "' ug/kg I 0 ,. 
Aroelor-1016 100 ug/kg 3 : g: 
Aroclor-1221 "' ug/kg 3 

. , 
Aroclor-1232 "' ug/kg 3 ~ • 
Aroclor-1242 >OO ug/kg 3 ~ 

Aroclor-1248 100 ug/l<g 3 
0 

Aroclor-1254 100 ug/kg 3 " Atoclor-1260 100 ug/kr;! 3 ... 
Arsenic soo ug/kg 2 2 4 600 7200 20MW26 
Barium 2000 ug/kg ' 2 76000 100000 20MW26 • 

' Ben-:ene 2 ug/kg ' ~ Ben'to(a)anthracene '" ug/kg " 3 220 29000 TAXl '" Benzo (a) pyrnne '" uq/kg 19 10 100 31000 TAX! '" fi 
Benzo(b)fluoranthene '" ug/kg 13 3 2'0 2B000 TAXI '" ~ 

Benzo(ghi)perylene '" ug/kg 13 " "' 11000 TAXI '" Benzo(k)fluoranthene '" ug/kg 19 " soo 30000 TAXI '" Benzothiazole '" ug/kg 13 
Benayl alcohol 1300 ug/kg 19 
Beryllium 300 ug/kg 2 , no 100 20MW26 
Beta-SIIC 10 ug/kg ' 

~ 
Bis(2-Chloroethoxy)methane '" ug/kg 13 
Bie(2-Chloroisopropyl) ether '" ug/kg 19 
Bis(2-chloroethyl) ether '" ug/kg 13 
Bial2-ethylhexyl) phthalate "' ug/kg 13 3 " "' 20KW26 
Butylbenaylphthalate '" ug/kg 13 
Cadmium 1000 ug/kg 2 ' •oo '" 20MW26 
Calcium 10000 ug/kg 2 ' 4800000 6800000 20MW26 
Carbon tetrachloride I ug/kg 2 
Chlordane so ug/kg 3 " " COMPOSITE 

Chloroben:dlate '" ug/kg 13 
Chloroform 9.S ug/kg ' Chromium 2000 ug/kg 2 2 19000 22000 20MW26 

Chrysene '" ug/kg 13 3 2'0 39000 TAXI '" Cobalt 2000 ug/kg 2 , 8000 10000 20MW26 

Copper 2000 ug/kg 2 2 19000 28000 20MW26 

Oelta-BHC 20 ug/kg 3 
Oi -n-butylpht ha late '" ug/kg 13 

® 
Di-n-octylphthalate '" ug/kg 13 
Oiallate "' ug/kg 13 
Oibena[a,hJanthracene '" ug/kg 13 

~ Oibenzofuran '" ug/kg !3 ' l<o 5700 TAXI '" '· ~ Dieldrin 10 ug/kg 3 

~ 
Diethylphthalate '" uq/kg 19 , '" "' TAXI '" 

0 Oimethoate "'' ug/kg " , Oimsthyl phthalats '" ug/kg " ~ Diphenylamine '" ug/kg " • Endosulfan l 10 ug/kg ' ~ 
0 Endosulfan ll 10 ug/kg ' .. Endosulfan sulfate 20 ug/kg ' ~ Endrin 10 ug/kg 3 
~ Endrin Aldehyde so ug/kg ' • ~ Ethyl methanesulfonate '" ug/kg 19 • Ethylbanzene ' ug/kg 2 
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® Eielaon Air Force Baae, Alad:a. 09:04 Saturday, January "· l 99 ~ 00 [!!i' 
Operable Unit 1 

I 
Summary of Samplinq Effort ••• Reaulta for Each Source Area, Media, Stage !-3 

0. 

So\.lrce Media Samplin9 Detection Miniinum Maximum Maximum 
;:a~ 

~ .. 
Area Samplad Stage Analyte Limit Unit a Sample~ Detects Detact Detect Location " -

g ~· 
E-0 Soil 1993 Famphur 600 ug/kg " ~ ~ 

il' Fluoranthene 600 uq/kg " " "0 9()000 TAXI "' " . 
~ Fluorene 600 ug/kg " 6 "0 9300 TAXI "' 

., 
• • 

~ Garrwna-BHC (Lindane) " ug/kg ' :: 5· 
~ 

Hept&chlor " ug/kg ' • 0 

~ 
Heptachlor epoxide " ug/kg ' ~ 

i Hexach lorob"en; ene HO ug/kg " ~ 
Hexachlorobutadiene 600 ug/kg " 0 

Hexachlorocyclopentadiene 600 ug/kg " ~ 
Hexachloroethane '" ug(kg " ~ Hexachlorophene 600 ug/kg " Hexachloropropene 600 ug/kg " • 
lndeno(1,2,3-cdJpyrene 600 ug/kg " • "0 17000 TAX! '" 

, 
Iron 2000 ug/kg ' , 16000000 20000000 20MW26 ~ 
Isodrin HO ug/kg " ~ Isophorone "0 ug/l:g " hosa!role 660 ug/kg " 

~ 

Kepone 660 ug(kg " Kerosene 660 ug/kg " Lead '" ug/kg , , 4400 6800 20MW26 
Magnesium 10000 ug/kg , , 4600000 5000000 20MW26 
Manganese 1000 ug/kg , , 300000 350000 20MW26 

~ 
Mercury '" ug/kg , 
Methapyrilene 660 ug/kg " ~ Methoxychlor '" ug/kg ' Methyl m.thanesul!onate 660 ug/kg " Methylenechloride s ug/kg , 
N-Nitroso-di-n-dipropylamine 600 ug/kg " N-Nitrosodi-n-butylamine 660 ug/kg " N-Nitrosodiethylamine 660 ugfkg " N-Nitrosodimethylamine 600 ugfkg " N-Nitroaodiphenylamine 660 ug/kg " N-Nitrosomethylethylamine 660 ug/kg " N-Nitroaomorpholine 660 ug/kg " N-Nitrosopiperidine ,60 ug/kg " Naphthalene 660 ug/kg " ' "' '" TAX! "' Nickel JOOO ug/kg , , 19000 23000 20MW26 

Nitrobenzene 660 ug/kg " Nitrosopyrrolidine "' ug/kg " Parathion 660 ug/kg " Pentachlorobenzene 660 ug/~g " Pentachloronitrobenzene (PCNB) 600 ug/kg " Pentachlorophenol 3300 ug/kg " Phenacetin 660 ug/kg " Phenanthrene 660 ug/kg " " "' BlOOD TAXI '" Phenol 660 ug/kg " 
~ 

Potassium 30000 ug/kg , , 900000 900000 20MW26 

• Pronamide 660 ug/kg " u Pyrena 660 ug/kg " " "' 71000 TAXI "' 2 • Pyridine 660 ug/kg " ' "' 39000 TAXI "' " Sa!rol HO ug/kg " Silver 2000 ug/kg , 
Sodium 30000 ug/kg , , 440000 570000 20MW26 

~ TPH-diesel 5000 ug/kg 
TPH-diasel 5200 ug/kg 
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Eielson Air force Pase, Alaska 
Operabla Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media 
Area S4mpled 

E-9 Soil 

Sampling 
St11qe Analyte 

1993 TPH-qasoline 
TPH-gasoline 
Tetrechloroethene 
Tetraethyl dithiopyrophosphate 

"" 1oluen" 
'Ioxaphene 
Tributyl phosphate 
Trichloroethane 
Tris-2-chloroethyl phosphate 
Vanadium 
Vinyl chloride 
Xylenes (total) 
Zinc 
elphe,slpha-Oimethylphenethylamine 
cis-1,2-Dichloroethylene 
m-Creeol 
m-Dinitrobenzene 
a-Toluidine 
p-Dimethylaminoezobenrene 
p-Phenylenedismine 
sym-Trinitrobenzene 
trsns-1,2-Dichloroethylene 

Eielson Air Force Base, Alaska 
Operable Unit 1 

Detect ion 
Limit 

aeoo 
9000 
o.s 

'" 10000 , 
'" 000 

I 

'" 3000 , 
s 

10 

'" I 

'" '" '" '" '" '" I 

Summary of Sempling Effort end Results for Esch Sou~ce 1\rea, Media, Stege 

Source Media Semplinq Detect ion 
Area Sempled Stage Analyte Limit 

E-9 Soil , .. Stage 3 l,J-Oimethylbenzene 10 
Benzene 10 
Ethylben:tene 10 
Toluene 10 
Total BTEX 10 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

09:04 Seturday, January 29, 1994 

Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

I 
I , 
" ' ' ' " ' " , 
' , , 
" , 
" " " " " " , 

Samples 

" " " " " 

' 

, 
, 
, 

0. 1? 

36000 

40000 

0,33 20MW26 

39000 20MW26 

47000 20MW26 

20MW26 

09:04 Saturday, January 29, 1994 72 

Minimum Maximum Ma~lmum 
Det.,cts Detect Det.,ct Locat~on 

" 10 18200 20SV15 

' "' 69400 20SV1S 
9 10 19800 20SV17 

13 10 129000 20SV1S 

" 10 235000 20SV15 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Summ4ry of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media 
Area. Sampled 

E-9 Water 

Sampling 
Staqe Analyte 

1986 1,1,2,2-tetrachloroethane 
1,1-Dichloroethene 
2-Butanone 
Benzene 
Chlorobenzene 
Chloroform 
Eth!{lben~ene 
Hethylenechloride 
Oil ' Grease 
Petroleum Oil ~ Grease 
roc 
1etrechloroethene 
'l'oluene 
Vinyl chloride 
Xylene• (tot ... l) 

Detection 
Limit 

' ' ' ' ' ' ' ' '" '" 

Eielson Air Force Base, Alaska 
Operabh Unit 1 
Summary of Sampling Effort end Results for Each Source Area, Media, Stege 

Source Media 
Area Sampled 

,_, Water 

Sampling 
Stage Anelyte 

Stage 3 2,4-Dimethylphenol 
2-Methylnephthalene 
2-Mathylphenol 
4-Methylphenol 
Acenaphthene 
Anthrac:.ne 
DIS (2-Ethylmexylphthalate) 
Benzene 
Benzoic: acid 
U.nzyl alcohol 
Chloride 
Chlorobenzene 
Oibanzofuran 
Ethylbanzene 
Fluoranthene 
Fluorene 
Naphthalene 
Nitrite/Nit rate 
Phenanthrene 
Phenol 
Pyrena 
Residue, DISS 
Sulfate 

T'" 
Toluene 
Xylenes (total) 

Detection 
Limit 

0. 29 
0.' 

0. 84 
0.9 

0. 32 
0.52 

2 
0 .15 

0.0? 
200 

0.34 
0. 34 
0.46 

' 0.99 
0.26 

" 0.46 

' ' )000 
"0 

'" 0.25 
0.85 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/ ), 
ugfl, 
ug/1. 
ug/1, 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

09:04 Saturday, January 29, 1994 

Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 

'" '" 11000 

100 20C-2 
100 20C-2 

13000 20C-3 

09:04 Saturday, January 29, 1994 

Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

' ' ' ' 2 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

' ' ' 

' ' ' ' ' ' ' ' 
' ' 
' ' 2 

'" 

5.2 
56 

0.47 

48. l 
2.56 

390 
20 

'·' '" " " 
" 204000 

1J 100 
0. 28 
2. 33 

191 20MOI 

5.2 20M01 
56 20M01 

120 20M01 

49.1 20MOI 
2.56 20MOI 

380 20MOl 
20 20MO I 

6.4 20MOI 
140 20MOI 

16 20MOB 
22 20M01 

15 20M01 
322000 20MOB 

13100 20M01 
2010 20MOI 
2200 20MO l 

) 
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Eielson Air Focca Base, Alaska 
Operable Unit 1 
Surrrnary of Sampling Effort a.nd Results for Each Source A.rea, M<!dia, Stage 

Source Media 
A::e11 Sampled 

E-9 Water 

Sampling 
Stage Analyte 

Stage 4 1,2-Dimethylbenzene 
1,3-0imethylben~ene 
2,4-Dimethylphenol 
2-Hethylnaphthalene 
2-Mathylphenol 
4-Methylphenol 
Acenaphthena 
Aeenaphthylene 
Anthracene 
Ekln;ene 
Benzo[a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Ben:zoic acid 
Banzyl alcohol 
Bia(2-ethylhexyl) phthalate 
Chlorobenzene 
Chrysene 
Dibenz[a,h]anthracene 
Dibenzofuran 
Ethylbenzene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Phenol 
Pyrena 

"" Toluene 
Xylenes (total) 

Detection 
Limit Units 

' ug/L 

' ug/L 
2 ug/L 

' ug/L 

' ug/L 

' ug/L 

' ug/L 

' ug/L 

' ug/L 

' ug/L 

' ug/L 

' ug/L 
L5 ug/L 
2.5 ug/L 
L5 ll'J'/L , ug/L 

' ug/L 

' ug/L 
0 •• ug/L 

' ug/L 

' .5 ug/L 

' ug/L 

' ug/L 

' ug/L 

' ug/L 

' 5 ug/L 

' ug/L 

' ug/L 

' ug/L 

' ug/L 
200 ug/L 

' ug/L 
0. ' ug/L 

09:04 Saturday, January 29, 1994 7S 

Samples p.,t<!cts 

" " s 
s 
s 
s 
s 
s 
s 

" 3 
s 
s 
s 
s 

" " " " s 

" " " " " " s 

" s 
s 

" " ' 

" " 

' " 

3 

" 
' ' 
' ' " ' 

Minimum 
Detect 

42 

.3 

' 

3. 

1. 21 

"' 
" 5.6 

5.5 
6300 
0.56 
) . 4 4 

Max1mum Maximu"' 
Detect Locat1on 

1400 20FW42 
4700 20fW39 

no 20MO? 

1.? 20M01 
25000 20FW42 

21 20M22 

1600 20f'W46 
s 3 20M01 

'" 20MO? 

' ' 20M01 

5.5 20M01 
6300 20M01 

21000 20FW42 
1590 20M07 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Samplinq Effort and Raeults for Each Source Area, Media, Stage 

Source Media 
Area sampled 

E-9 Water 

Samplinq 
Stage Analyte 

1993 0,0,0-Triethyl phosphorothioate 
0,0-0iethyl 0-2-pyrazinyl phosphorothio 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
1,1-0ichloroethane 
1,2,4,5-Tetrachlorobenzene 
1,2,4-Trichlorobenzene 
1,2-0ichlorohenzene 
1,2-0ichloroethane 
1,3-DiChloro~nzene 
1,4-Dichlorobenzene 
1,4-Dichlorobenzene 
1,4-Naphthoquinone 
1:-Naphthylamin<l 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Tridhlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophanol 
2,4-Dinitrotoluene 
2,6-Dichlorophenol 
2,6-Dinitrotoluene 
2-Aeetylamino!luorene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Hethylnaphthalene 
2-Hethylphenol 
2-Naphthylamine 
2-Nitroaniline 
2-Nitrophenol 
2-Picoline 
3,3'-Dichlorobenridine 
3,3'-Dimethylbenridine 
3-Methylcholanthrene 
3-Nitroaniline 
4,6-Dinitro-o-cresol 
4-Aminobiphenyl 
4-Bromophenylphenyl ether 
4-Chloro-3-methylphenol 
4-Chloroeniline 
4-Chlorophenylphenyl ether 
4-Hethylphenol 
4-Nitroanilina 
4-Nitrophanol 
4-Nitroquinoline-1-o~ide 
5-Nitro-o-toluidine 
7,12-0imethylbenzfa)anthracene 
Acenaphthena 
Acenaphthylene 
Acetophenone 
Aluminum (Filtered) 
Aluminum (Unfiltered) 
Aniline 
Anthracene 
Antimony (Filtered) 
Antimony (Unfiltered) 
Ar4mite 

Detection 
Limit 

" " 0.5 
0.5 

1 

" " " 0.5 
10 

' 10 

" 10 

" 10 
10 
10 

" 50 

" 10 

" 10 
10 
10 
10 

" 10 
50 
10 
10 

" 10 
10 
50 
50 

" 10 

" " 10 
10 
50 
50 
10 
10 
10 
10 
10 

" "0 

'" 10 

" zoo 

'" 10 

Units 

uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
Uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
Uq/L 
uq/L 
uq/L 
uq/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/ L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
U<J/L 
uq/L 
Uq/ L 
uq/ L 
U<i/L 
Uti/ L 
uq/ L 
uq/L 

09:04 Saturday, January 29, 1994 

Minimum Ma~imum Ma~imum 
Samples Detects Detect Detect Locat1on 

' ' " " " ' ' ' " ' 20 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

, 
• 
' 5 

58 

n 

" 

58 20M07 

150 20M07 
700 20M08 

150 20M23 
130 20MOB 

) 
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Eiolson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Medh. 
Area Sempled 

E-9 Water 

Sampling 
Stage Analyte 

1993 Arsenic (Filtered) 
Arsenic (Unfiltered) 
Barium (Filtered) 
Barium (Unfiltered) 
Benzene 
Bonzo (a) anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(kJfluoranthene 
Benzothia:r.ole 
Benzyl alcohol 
Beryllium (Filtered) 
Beryllium (Unfiltered) 
Bis(2-Chloroethoxy)methane 
Bie(2-Chloroieopropyl) ether 
Bis(2-chloroethyl) ether 
Bis(2-ethylhexyl) phthalate 
Butylbenzylphthelate 
Cadmium (Filtered) 
Cadmium (Unfiltered) 
Calcium (Filtered) 
Calcium (Unfiltered) 
Carbon tetrachloride 
ChlorobenJ:illlte 
Chloroform 
Chromium (Filtered) 
Chromium (Unfiltered) 
chryaene 
Cobalt (Filtered) 
Cobalt (Unfiltered) 
Copper (Filtered) 
Copper (Unfiltered) 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dial late 
Diben~(e,h]anthracene 
Oiben~ofuran 
Diethylphthalate 
Oimethoate 
Dimethyl phthalate 
Diphenylamine 
Ethyl methaneaulfonate 
E't hy lbenune 
Famphur 
Fluoranthene 
Fluorene 
Hexaehlorobanzene 
Haxaehlorobutadiene 
Hexaehloroeyelopentadiene 
Yexaehloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(l,2,3-cd)pytene 
Iron (Filtered) 

Detection 
Limit 

s 
s 

20 
20 , 
" " " " " " 20 

3 
3 

" " " " " " " '" "' ' " o.s 
20 
20 

" 20 
20 
20 
20 

" " " " " " " " " " , 
" " " " " " " " " " 20 

Units 

uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 

09:04 Satutday, January 29, 1994 

Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

" " " " 20 

' ' ' ' ' ' ' " " ' ' ' ' ' " " " " 20 

' 20 

" " ' " " " " ' ' ' ' ' ' ' ' ' ' 20 

' ' ' ' ' ' ' ' ' ' " 

' ' ' " " 

, , 

3 

' 3 

" " 
, 
3 

' s 

' 

" 

'-' 
' ' "' 0.52 

0. 21 

, 
0. BG 

s .., 
"' " 

0.065 

13 20M07 
33 20MOB 

260 20M07 
270 20MOB 
660 20M07 

2.1 20M2! 
0.91 20M2! 

160 20M07 

5 20MOB 
7.2 20M06 

95000 20MW26 
98000 20MW26 

14 20M07 
12 20C-2 

8.6 20MO? 
9.9 20MW26 
9.1 20M07 

I 70 20M07 

18000 20M07 

,., 
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summary of Sampling Effort and Results for Each Source Arttll, Media, Stage • • 

I 
•• 0. 

SOUli:Ce Media Samplinq Detection Minimum Maximum Maximum :;, 9: 

Area Sampled Stage Analyte L~mit Units !:ample& Detects Detect Detect LoC<>lion to:!. 
0 ' " • E-9 Water 1993 Iron (Unfiltered) " ug/L • • " 18000 20M08 ti': 
i lsodrin " uq/L ' ~. 

" 
Isophorone " ug/L ' 

. ., 
Isoeafrole " ug/L ' ~· 

:< I<epone " ug/L ' 
:: g: 

~ Keroauone 10000 ug/L ' 2 14 no 20M07 • • 
~ L.,.d (Filtered) ' ug/L ' I • 4 20M07 ~ 

~ 
• 

L .. d (Unfiltered) ' ug/L ' 2 I 2 20MOB ~ 

• 0 
M5gnesium (Filtered) 100 ug/L ' • " 20000 20MW26 " Magnesium (Unfiltered) 100 ug/L ' ' 9600 21000 20MW26 

Mangll.nese (Filtered) 10 ug/L ' ' 000 2800 20M07 ~ 
Manganese (Unfiltered) 10 ug/L ' ' 1200 2400 20M07 • 
Mercury (Filtered) 0.2 uq/L ' • 
M~u;eury (Unfiltered) 0.2 uq/L ' • 
Methapyrilene 10 uq/L ' • 
Methyl methaneaulfonate 10 uq/L ' c • 
Methyleneehloride ' uq/L 20 ' 0.056 0. 18 20M23 • 
N-Nitroao-di-n-dipropylamine 10 ug/ L ' N-Nitroaodi-n-butylamine 10 ug/L ' N-Nitroaodiethylamine 10 ug/L ' N-Nitroeodimethylamine 10 ug/L ' N-Nitroeodiphenylamine 10 uq/L ' 

~ 
N-Nitroeo~thylethylamine 10 ug/L ' N-Nitroao~rpholine 10 ug/L ' N-Nitroaopiperidine 10 ug/L ' Naphthalene 10 ug/L ' I 82 82 20MO? 

Nickel (Filtered) JO ug/L 8 I 22 22 20M07 

Nickel (Unfiltered) " ug/L 8 I " " 20M21 

Nitrobenzene 10 uq/L ' Nitroaopyrrolidine 10 ug/L ' Parathion 10 ug/L ' Pentachlorobenzene 10 ug/L ' Pentachloronitrobenzene (PCNB) 10 ug/L ' Pentachlorophenol " ug/L ' Phenacetin 10 ug/L ' Phenanthrene 10 uq/L ' Phenol 10 ug/L ' Potassium (Filtered) "' ug/L ' ' 2000 10000 20M07 

Potaseium (Unfiltered) "' ug/L 8 ' 2000 10000 20M07 

Pronamide 10 ug/L ' Pyrena 10 ug/L ' Pyridine 10 ug/L ' Safrol 10 ug/L ' Silver (Filtered\ 20 ug/ L ' ' 2., .., 20MOBFT 

Silver (Unfiltered) 20 uq/L ' 2 2.> 6. I 20MOBFT 

Sodium !Filtered) 200 ug/L 8 8 .. 4300 20MOB 

Sodium (Unfiltered) "' ug/L ' ' " 4 4 00 20MW26 

~ 
Tetrachloroethane .., ug/L 20 
Tetraethyl dithiopyrophosphate 10 ug/L ' 2 Tin (Filtered) 100 ug/L ' I 6' " 20M07 

~ "" (Unfiltered) 100 ug/L ' I " " 20MW26 ,. Toluene 2 ug/L 20 16 0 . 12 "' 20M07 

~ 
Tribut"yl phosphate 10 ug/L ' 

I Trichloroethene I ug/L 20 
Tris-2-chloroethyl phosphate 10 ug/ L ' 
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Eielson Air Force Bllse, Alaska 
Oper4ble Unit 1 
Summary of S4mpling Effort and Results for Each Source Area, Media, St4ge 

Source Media 
Area Slllnpled 

,_, ii4ter 

Sampling 
Stage Analyte 

1993 Vanadium (Filtered) 
Vanadium (Unfiltered) 
Vinyl chloride 
Xylenes (total) 
Zinc !Filterod.) 
Zinc (Unfiltered) 
alpha,alpha-Dimethylphanethylamine 
cis-1,2-Dichloroethylene 
m-Cre.,ol 
rn-Dinitrobenzene 
a-Toluidine 
p-Dimethylaminoazobenzene 
p-Phenylanediamine 
sym-Trinitrobenzene 
trans-1,2-Dichloroethylene 

Detection 
Limit Units 

30 ug/L 
30 ug/L 

2 ug/L 
S ug/L 

10 ug/L 
10 ug/L 
10 Ug'/L 

1 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 U<J'/L 
10 ug/L 
10 ug/L 

1 ug/L 

) 

09:04 satwrday, Janwary 29, 199~ 79 

Samples D"tects 

' I 

' ' " " " " ' ' ' • ; 

" ; 
; 
; 
; 
; 
; 

" 

Minimwm 
Detect 

• . I • 
' 0. 23 

a I .., 

Maximwm Maximum 
Detect Location 

<.1 20M21 
8.5 20M08 

' 20M01 
530 20M07 

" 20M08 

'·' 20M08FT 

) 




