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NOTICE

This report has been prepared for the United States Air Force by Dames &
Moore, for the purpose of aiding in the implementation of the Air Force
Installation Restoration Program. It is not an endorsement of any product.
The views expressed herein are those of the contractor and do not
necessarily reflect the official views of the publishing agency, the United
States Air Force, nor the Department of Defense.

Copies of this report may be purchased from:

National Technical Information Services
5285 Port Royal Road
Springfield, Virginia 22161

Federal Government aqgencies and their contractors registered with Defense
Technical Information Center should direct requests for copies of this
report to:

Defense Technical Information Center
Cameron Station
Alexandria, Virginia 22314
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PREFACE

As part of the U.S. Air Force Installation Restoration Program (IRP),
investigations were undertaken at three sites on Eielson Air Force Base,
Alaska, to determine whether hazardous material contamination is present.
This report, prepared by Dames & Moore under Contract No. F33615-83-D-4002,
Order No. 0037, presents the results of the Phase IT, Stage 2, IRP
investigations. The period of work reported on herein was 15 July 1986
through 7 July 1987, The field investigations were directed by Mr.
Michael W. Ander and supervised by Mr. Jon Michael Stanley. HWell
installation and sampling were supervised by Ms. Amy Lamborg and
Ms. Kay Tauscher. The geophysical survey was conducted by
Mr. Thomas S. Jensen. Additional assistance in data compilation and
analysis, report preparation, and administrative management was provided by
Ms. Carol J. Scholl and Ms. Beverly Harper. Drilling was subcontracted to
Tester Drilling Services, Inc., Anchorage, Alaska; chemical analyses to
UBTL, Inc., of Salt Lake City, Utah; and surveying to Kean and Associates,
Anchorage, Alaska. Maj. Richard Carmichael, Technical Services Division,
USAF Occupation and Environmental Health Laboratory (OEHL), was the
Technical Monitor.

Approved:
/ 4 739 \ O \ato

Glenn D. Martin
Contract Program Manager
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SUMMARY

Eielson Air Force Base (AFB) is located at Mil> 26 of the Richardson
Highway, approximately 23 miles southeast of Fairbanks, Alaska. It is
located on the floodplain of the Tanana River and is underlain by 200 to
300 feet of unconsolidated sediments, primarily sand and gravel. The base
has been in operation since 1944, and its host organization is the 343rd
Composite Wing of the Alaskan Air Command.

The Phase II field evaluation of the Installation Restoration Program
(IRP) consisted of investigations at the following 3 sites:

0

0

0

Site 32: Sewage Treatment Plant Spill Ponds and Treated Effluent
Leaching Ponds

Site 2: 01d Base Landfill (1960 to 1967)

Site 1: Oriairal Base Landfill (1950 to 1960)

The field investigations consisted of the following activities:

]

Performance of electromagnetic (EM) surveys downgradient of
Site 32 to determine the areal extent of any contaminant plumes;

Drilling, scil sampling, and geologic logging of twelve borings
distributed amonc Sites 32, 2, and 1;

Installation of monitor wells in eight of the twelve borings;

Performance of a slug test in an upgradient well at Site 32 to
determine the hydraulic conductivity of the surficial aquifer;
and

Analysis of soil samples from four of the borings at Site 1 for
pesticides and moisture content, and selected ground water
samples from the remaining eight new monitor wells and four
existing wells (drilled during Phase II, Stage 1) for petroleum
hydrocarbons, purgeable halocarbons, purgeable aromatics,
pesticides, nitrate, nitrite, lead, arsenic, cadmium, chromium,
mercury, silver, total dissolved solids (TDS), total phosphate,
and total oraanic carbon (TOC).




Ground water is available from a shallow water table aquifer under
Eielson AFB. The water level is approximately 5 to 10 feet below the
ground surface and slopes very gradually to the north-northwest. The
aquifer is approximately 250 feet thick and likely extends through the
unconsolidated material to the Birch Creek Schist. Water quality is good
except for high iron in some wells. The aquifer is limited in areal extent
to the broad valley of the Tanana River Basin; at Eielson AFB, this valley
is approximately 45 to 50 miles wide.

The following tables summarize the ground water and soil analyses from
the Stage 2 effort.
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The following table summarizes the analyses for pesticides on Site 1

soils.
ANALYTICAL RESULTS ABOVE DETECTION LIMITS*
SOIL SAMPLES - SITE 1
EIELSON AFB
IRP PHASE II STAGE 2
Moisture 4,4'-DDD 4,4'-DDE 4,4'-DDT
(%) (mg/kq) (mg/kg) (mg/kg)

DETECTION LIMIT 1.0 0.0002 0.0005 0.0005
Sample designation with depth in feet

B1-A 0-1.5 6.9 0.002 0.004 0.008

B1-B 0-1.5 9.0 N.D. 0.003 0.005

BI-B 2.5-4 8.0 N.D. 0.001 0.001

B1-B 2.5-4 (duplicate) 8.7 N.D. N.D. 0.003

B1-B 5-6.5 9.7 N.D. 0.002 0.002

B1-8 7.5-9 24, N.D. N.D. 0.004

B1-B 7.5-9 (duplicate) 14, N.D. 0.001 0.002

B1-C 0-1.5 5.9 0.003 0.001 0.002

B1-C 5-6.5 4.6 N.D. N.D. 0.001

B1-C 7.5-9 17. N.D. 0.001 0.005

B1-D 0-1.5 9.7 N.D. N.D. 0.003

B1-D 2.5-4 5.6 N.D. N.D. 0.001

*Concentrations are on a dry weight basis.

N.D. = None detected.




The results of the Phase II, Stage 2 investigation confirm the
conclusions of the Stage 1 study regarding the existence of ground water
contamination at Sites 32 and 2 and soil contamination at Site 1. However,
the levels of contamination are generally low and the location of the
contaminants within the ground water regime does not appear to be
immediately threatening to on-base or off-base potable weils.

The results of the Stage 2 investigations suggest that pesticides are
not leached out of the soils at Site 1 in sufficient concentrations to be
detected in the ground water. Therefore, the ground water monitoring
program should not include further pesticide analysis.

The concentrations of lead found at Site 2 are below the Primary
Drinking Water Standard (PDWS) and are not considered significant. The
nutrients phosphate and nitrate,nitrite result from incomplete waste water
treatment at the Site 32 sewage treatment plant. The presence of these
parameters is assumed to be a local condition with minimal potential health
hazard.

Low concentrations of 1,l-dichloroethane and/or trans-1,2-
dichloroethane were found in only three Site 32 wells. Additional
monitoring for these parameters does not appear warranted.

Contaminants of concern recommended for further monitoring are
petroleum hydrocarbons, arsenic and cadmium. A ground water monitoring
program should be designed that would include petrcle.m hydrocarbons and
TDS from the Sites 32, 2, and 1 monitor weils., The source of the
concentrations of arsenic and cadmium at Site £ is unknown. These metals,
which exceeded the PDWS, should be analyzed in water samples collected from
the Stage 2 monitor wells. The presence of trichlorofliuoromethane remains
in question and should be part of the resampling effort to determine its
source. The possibility exists that this parameter may be the result of
laboratory or trip contamination.

It is recommended that an additional four monitor wells be installed
downgradient and north of Site 32 at the base boundary to monitor the
potential for migration of contaminants off-base.

It is also recommended that a monitoring program be conducted at
selected Stage 2 wells and the newly-proposed base boundary wells to
provide data regarding the potential for off-base migration toward the




community of Moose Creek, the attenuation characteristics of tne water
table aquifer, and the impacts to ground water chemistry generated by the

remedial activities in the fuel saturated area.

The following summarized our recommendations and rationale:

Site

Recommended Action

Rationale

General,
Sites 32,
2, and 1

32

32

General

Resample all Stage 2 wells and
analyze for trichlorofluoromethane
(USEPA Method 601),

Resample and analyze all Stage 2
wells for cadmium (USEPA Method
206.2) and arsenic (USEPA Method
200.7).

Install four wells downgradient

of Site 32 along base boundary.
Analyze ground water for petroleum
hydrocarbons, arsenic, cadmium, pH,
temperature, and conductivity.

Redo slua test on upgradient well
and couple this test with a rising
head test.

Institute a program of ground
water monitoring on selected

Stage 2 wells (W-10, W-9, W-8,
GW-2B, GW-2C, W-7, and GW-32B) and
four base perimeter wells and

analyze for petroleum hydrocarbons,

and arsenic and cadmium if these
parameters exceed PDWS during the
next sampling effort.

Analysis and source are
in question.

To confirm presence at
Site 2 and determine
ambient base Tevels for
these metals.

To characterize ground
water quality for para-
meters of concern before
ground water leaves base
perimeter,

To better define the
hydraulic conductivity of
the near-surface portion
of the aquifer.

To monitor ground water

quality as to impact from

remediation efforts at

fuel saturated area and

to document ground water
quality changes with

time.




1. INTRODUCTION
A. BACKGROUND

The Department of Defense (DOD) initiated the Installation Restoration
Program (IRP) to investigate and mitigate any environmental contamination
that may be present at DOD facilities as a result of handling or disposing
of hazardous materials. The IRP was issued as Defense Environmental
Quality Program Policy Memorandum (DEOPPM) 81-5 in 1981. The U.S. Air
Force (USAF) implemented DEQPPM 81-5 in 1982 as a four-phased program:

Phase I Program Identification/Records Search

Phase II  Program Confirmation and Quantification
- Several stages as necessary

Phase II1 Technology Base Development

Phase IV  Corrective Action

The Phase I study at Eielson Air Force Base (AFB), Fairbanks, Alaska,
was completed by CH2M Hil1 (1982), Dames & Moore was retained by the USAF
under Contract Number F33615-83-D-4002, Order 0020, to conduct the Phase
1T, Stage 1, field evaluation, which was completed in March 1986 (Dames &
Moore, 1986). In July 1986, under the same contract, Order 0037, Dames &
Moore was again retained to conduct the Phase 11, Stage 2, field
evaluation,

The location of Eielson AFB is provided on the Vicinity Map, Plate 1.
This report presents the results of Dames & Moore's Phase 11, Stage 2 field
and laboratory investigations in the vicinity of selected waste disposal
and handling areas of Eielson AFB. Chemical analyses were performed by
UBTL, Inc., of Salt Lake City, Utah, as subcontractor to Dames & Moore.
Dii” ng services were provided by Tester Drilling Services, Inc., and
suryeying by Kean and Associates, both of Anchorage, Alaska.

B. PURPOSE AND SCOPE

The purposes of the field evaluation portion of Phase II, Stage 2, of
the IRP were to:

1. Confirm the presence of suspected contamination within the
specified areas of investigation;

2. Determine the magnitude of contamination and the potential for
migration of those contaminants in various environmental media;
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The
consisted

Identify public health and environmental hazards of migrating
pollutants based on State or Federal Standards for those
contaminants; and

Delineate additional investigations required beyond this stage to
reach the Phase Il objectives,

scope of work as outlined for Phase II, Stage 2, of the IRP
of the following activities:

Performance of electromagnetic (EM) surveys downgradient of
Site 32 to determine the areal extent of any contaminant plumes;

Drilling, soil sampling, and geologic logging of twelve borings
distributed among Sites 32, 2, and 1 on Eielson AFB;

Installation of monitor wells in eicht of the twelve borings;

Performance of a slua test in an uparadient well at Site 32 to
determine the hydraulic conductivity of the surficial aquifer;

Analysis of soil samples from four of the borincs at Site 1 for
pesticides and noisture content, and selected ground water
samples from the remaining eight new monitor wells and four
existing wells (drilled during Phase 11, Stage 1) for petroleum
hydrocarbons, purgeable halocarbons, purgeable aromatics,
pesticides, nitrate, nitrite, lead, arsenic, cadmium, chromium,
mercury, silver, total dissolved solids (TDS), total phosphate,
and total organic carbon (T0C); and

Preparation of this report which presents the findings.

Field work began on 13 August 1986 and continued, in several stages,
through 07 July 1987.

C. HISTORY OF EIELSON AFB AND WASTE DISPOSAL OPERATIONS

Eielson AFB was originally a satellite installation of Ladd Field (now
Fort Wainwright, a U.S. Army installation) and was known as Mile 26, as it
is located at Mile 26 of the Richardson Highway. Initial construction

commenced

in 1943, and the original base was completed in 1944, The base
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was constructed to handle lend-lease aircraft transfers to the USSR because
Ladd Field's runway was too short for some of the aircraft and the volume
of aircraft to be transferred overwhelmed the facilities there.

At the end of World War II, the field was deactivated, but it was
reopened in 1946 as a future strategic base. The majority of the base
facilities, including a larger, longer runway, were constructed in the
period from 1947 to 1954. The base was officially named Eielson AFB in
February 1948. During the 1950s, the base was used jointly by the USAF and
the U.S. Army.

The host organization at Eielson AFB is the 343rd Composite Wing of
the Alaskan Air Command (AAC), formerly the 5010th Combat Support Group.

Industrial wiastes generated on Eielson AFB prior to 1950 were
insignificant. From about 1950 to 1972, wastes generated at Eielson AFB
were disposed of by road oiling, burning in fire department training
exercises, disposal in on-base landfills, or discharge to the sanitary
sewer, From 1972 to 1978, industrial wastes were used for road oiling,
placed in the landfill, or transferred to the Defense Property Disposal
Office (DPDO) located at Fort Wainwright for salvage. Some solvents and
most aircraft cleaning compounds were discharged to the sanitary sewer.
JP-4 fuel with Tess than 10 percent contaminants was mixed with clean JP-4
and burned in fire training exercises or salvaged by DPDO. Since 1978, all
wastes have been disposed of by DPDO, except up to 5,000 gallons per year
of waste oils for road oiling, JP-4 with less than 10 percent contaminants
for fire training exercises, and aircraft cleaning compounds, which are
discharged to the sanitary sewer (CH2M Hill, 1982).

D. DESCRIPTION OF SITES

CH2M Hi11 (1982) identified 43 sites within Eielson AFB where
potentially hazardous materials were generated, disposed of, or used in
some activity. Each site was rated during the Phase I study using the
Hazard Assessment Rating Methodology (HARM) developed by JRB Associates,
Inc. (1980). This rating procedure utilizes site characteristics, waste
characteristics, the potential for contaminant migration, and waste
management practices to identify sites warranting further investigation.
Ranking scores of 17 of the sites were deemed sufficiently high to warrant
field investigation. A scope of work was issued to Dames & Moore on 19
July 1984 under Contract F33615-83-D-4002, Order 0020, for Phase II, Stage
1, investigations, and on 15 July 1986, under Order 0037, as modified on 11
August 1986, for Phase II, Stage 2, investigations at the following sites:
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o Site 32 Sewage Treatment Plant Spill Ponds and Treated Effluent
Leaching Ponds

Y Site 2: 01d Base Landfill (1960 to 1967)
Y Site 1: Original Base Landfill (1950 to 1960)
These sites are shown on Plate 2 and are described below.

1. Site 32: Sewage Treatment Plant Spill Ponds and
Treated Effluent Leaching Ponds

Two unlined pits adjacent to the sewage treatment plant have been used
intermittently since 1970 to contain wastes bypassed around the plant that
could cause a plant upset. Spills, primarily petroleum, oils, and
Tubricants (POL) products, were diverted to the pits. 1In addition, an old
gravel pit into which treated effluent is discharged year-round and from
which effluent percolates into the soil was included in this investigation,
The sewage treatment plant discharges some 15,000 gallons of effluent to
this pond per day. Treatment includes digestion, aeration, and
chlorination prior to discharge to the pond.

2, Site 2: 01d Base Landfill (1960-1967)

This was the site of the base sanitary landfill from 1960 to 1967.
Base refuse was burned at this site until about 1964, when burning was
halted. After landfilling operations ceased in 1967, a cover of fly ash
from the Central Heating and Power Plant was placed on the site. Hazardous
materials, includinag waste oils, spent solvents, and paint residues and
thinners, were reportedly disposed of at this site.

3. Site 1: Original Base Landfill (1950-1960)

This was the main base landfill from about 1950 to 1960. At present,
vegetation on the site has regrown in the form of a low ground cover and
alder trees. Hazardous materials, including waste oils, spent solvents,
and paint residues and thinners, were reportedly disposed of at this site
(CH2M Hi11, 1982). Burning was reportedly not conducted at this site.

E. IDENTIFICATION OF POLLUTANTS SAMPLED

Based on the wastes present in the above sites and the results of
chemical analyses of samples from the Phase II, Stage 1, investigation

12
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L 4

(Dames & Moore, 1986), potential contaminants include petroleum
hydrocarbons, volatile organics, pesticides, nitrates, phosphates, lead,
arsenic, cadmium, mercury, and silver., The analytical program is provided
in Table 1,

F. [IDENTIFICATION OF THE FIELD TEAM

The field work for Phase Il, Stage 2, was accomplished under the
overall supervision of Mr, Jon Michael Stanley, Senior Engineering
Geologist. Borehole drilling and monitor well installation were completed
under the supervision of Ms. Amy D. Lamborg, Assistant Geologist. The well
development and water sampling program was accomplished by Mr., Stanley and
Ms. Kay L. Tauscher, Assistant Geologist. The geophysical survey was
conducted by Mr, Thomas S. Jensen, Senior Geologist/Geophysicist. Orilling
services were provided by Tester Drilling Services, Inc., and surveying was
conducted by Kean and Associates, hoth of Anchorage, Alaska. Appendix K
contains biographies of key personnel,
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TABLE 1 Page 1 of 2
DETAILED ANALYTICAL PROGRAM
METHODS OF ANALYS(S AND REPORTED DETECTION LIMITS,
WATER QUALITY CRITERIA AND SAMPLING SCHEME
WATER SAMPLES
EIELSON AFB
IRP PHASE 11, STAGE 2
PRIMARY OR
SECONDARY SITE SITE SITE
DETECTION DRINK ING 32 2 1
PARAMETER METHOD UNITS LIMIT WATER STANDARDS T NUWBER OF SAMPLES
Total Trihalo-
Purgeable Halocarbons EPA 6012 ug/L mpLb methanes = 100 7 4 1
Bromod T chloromethane EPA 6012 ug’tL 0.35 N.E.
Bromoform EPA 60123 ug/L 0.45 N.E.
Bromomethane EPA 60128 ug/L 0.33 N.E,
Carbon Tetrachloride EPA 6012 ug/L 0.46 NeE.
Chlorobenzene EPA 6012 ug/L 0.37 N.E.
Chioroethane EPA 6012 ug/L 0.38 N.E.
2-Chloroethylviny!l Ether ZPA 6012 ua/L 0.44 N.E.
Chloroform oA 6012 ug/L 0.45 NW.E,
Chloromethane £PA 6012 ug/C 0.49 NLE.
Dibromochtoromethane £2A 6012 ug/L 0.31 N.E.
1,2-Dichlorobenzene EPA 60128 ug/L 0.29 N.E.
!,3-Dichlorobenzene EPA 6012 ug/L 0.42 N.E.
1,4-Dichlorobenzene EPA 6010 ug/L 0.41 NoE.
Dichlorodifluoromethane E”A 6012 ug/L 0.33 N.E.
1,1-Dichloroethane EPA 6012 ua’L 3.49 N.E.
1,2-Dichioroethane EPA 6012 ug/L 0.44 NeEo
1,1-Dichloroethene EPA 6012 ug/L 0.49 No.E.
trans~1,2-Dichloroethene EPA 6012 ug’/L 0.42 N.E.
1,2-Dichloropropane £PA 6012 ug/L 0.20 N.E.
cls=1,3-Dichloropropene EPA 6012 ug/L 0.58 NeE.
trans-1,3-Dichloropropene EPA 6012 a9/t 0.39 N.E.
Methylene Chloride EPA 6012 ua’/L 0.34 N.E,
1,1,2,2-Tetrachloroethane £PA 6012 ug/L 0.38 N.C.
Tetrachloroethene £PA 6012 ua/L 0.37 NoE.
1,1,1=Trichloroethane £PA 6012 ug/t 0.53 N.E.
1,1,2=Trichloroethane EPA 6012 ug’L 0.51 N.E.
Trichloroethene EPA 6012 ug/L 0.60 N.E.
Trichlorof luoromethane EPA 6012 ug/L 0.44 N.E.
Vinyl Chloride EPA 6012 ug’/L 0.54 NoEo
Purgeable Aromatics EPA 6022 ua’/L MoLD N.E. 7 4 1
Tenzene EPA 6022 ug’/L 0.25 N.E.
Chlorobenzene EPA 6022 ug/L 0.35 N.E.
1,2-Dichlorobenzene EPA 6022 ug/L 2.47 N.E.
1,3-Dichlorobenzene £PA 5022 ug/L 0,93 NeE.
1,4-Dichlorobenzene EPA 6022 ug/L 0.44 N.E.
Ethylbenzene TPA 6028 ug’/L 0.75 N.E.
Toluene EPA 6022 ug/L 0.64 N.E.
m-Xy lene EPA 6022 ug’L 0.45 NLE,
o~Xylene EPA 6029 ug/L 0.78 N.E.
p=Xylene EPA 6022 ug/L 0.78 NeE.
Petroleum Hydrocarbons EPA 418.1C  mg/L 0.2 N.E. 7 4 1
DS EPA 160.1€C mg/L 10. 500 7 4 1
T0C EPA 415,17 ng/L 1. N.E, 7 0 0
Total Phosphate EPA 365.4C  mq/L 0.1 NJ.E. 7 0 0
Nitrate, Nitrite EPA 353.2¢ mg/L 0.01 10 (nitrogen} 7 0 0
Lead EPA 239.2€C mg/L 0.005 0.05 7 4 1
Arsenlic EPA 206.2° mg/L 0.001 0.05 0 4 0
Cadmium EPA 200.7¢  ma/L 0.004 0.01 0 4 0
Chromium EPA 200,7¢ mg/L 0.007 0.09 0 4 0
Mercury ZPA 245,1C ma/L 0.0002 0.002 0 4 0
Sitver IPA 20C.7° mg/L 0.007 0.05 0 4 0
15




TABLE 1 (Continued) Page 2 of ¢
PRIMARY OR
SECONDARY SITE SITE SITE
DETECTION DR INK ING 32 2 1
PARAME TER METHOD UNITS  LIMIT WATER STANDARDS —RUMBER OF SAMPTES ™
Pesticides EPA 6082 ug/L MDLb N.E. 0 0 1
FTn £PA 6082 ug/L 0.005 N.E.
alpha-BHC EPA 6082 ug/L 0.0004 N.E.
bet a-BHC EPA 6082 ug/L 0.001 N.E.
de | +a~BHC EPA 6082 ug/L 0.002 N.E.
Lindane EPA 6082 ug/L 0.004 4.0
Chlordane EPA 6082 ug/L 0.01 NeE.
4,4'-0DD EPA 6082 ug/L 0.001 N.E.
4,4'-DDE EPA 6082 ug/L 0.001 N.E.
4,4'-DDT EPA 6082 ug/L 0.005 N.E.
Dieldrin £PA 6082 ug/L 0.003 N.E.
Endosulfan 1 EPA 6082 ug/L 0.008 Ne.E.
Endosulfan |1 EPA 6082 ug/L 0.004 N.E.
Endosulfan Sulfate EPA 6082 ug/L 0.018 N.E.
Endrin ZPA 6082 ug/L 2.002 0.2
Endrin Aldehyde EPA 6082 ug/L 9.021 NoE.
Heptachlor EPA 6082 ug/L 9.01 N.E.
Heptachlor Epoxide EPA 6082 ug/L 0.003 N.E.
Toxaphene EPA 6082 ug/L 0. 5.0
pH tleld units  ==--- §.5 7 4 1
Temperature fleld °C ———- N.E. 7 4 1
Conductivity field umhos/cm —=-=== NoE. 7 4 1
SOIL SAMPLES
PRIMARY OR
SECONDARY SITE SITE SITE
DETECTION DR INK ING 32 2 1
PARAMETER METHOD UNITS  LIMIT WATER STANDARDS “—NUMBEW OF SAMPLES
Pestlcides EPA SW3550/80809 mg/kg MpLD N.A, 0 0 16
TATIFT ZPA SW3550/80809 mg/kg  0.005 NoA.
alpha-BiiC EPA SW3550/80809 mg/kg  0.0004 N.oA.
beta-BHC EPA SW3550/8080¢ mg/kgq 0.0001 NeA.
de+a-BHC EPA SW3550/8080d mg/kg  0.0002 NoA.
Lindane EPA SW3550/8080d mg/kg  0.0004 N.A,
Chlordane EPA SW3550/30804 mg/kg  0.001 NoA.
4,47-DDD EPA SW3550/8080d ma/kg  0.0002 N.A.
4,4'-DDE EPA SW3550/80809¢ mg/kg  0.0005 N.A.
4,41-pDT EPA SW3550/80809 ma/kg  0.0005 NoA.
Dieldrin EPA SW3550/80809 mg/kg  0.0003 N.A.
Endosulfan 1 EPA SW3550/80809 mg/kg  0.0008 NeA.
Endosulfan 11 EPA SW3550/8080d mg/kg  0.0004 NoA.
Endosul fan Sulfate EPA SW3550/80809 mg/kg 0.0018 NeA.
Endrin £PA SW3550/8080d mg/kg  0.0002 N.A.
Endrin Aldehyde EPA SW3550/8080¢ mg/kg  0.0021 NoA.
Heptachior EPA SW3550/8080d mg/kg  0.001 NoA.
Heptachlor Epoxide EPA SW3550/8080d mg/kqg  0.0003 NeA.
Toxaphene EPA SW3550/80809 mg/kg 0.1 N.A.
Molsture AST™ D2216-71€ 1 1.0 NoA. 0 0 16

3"Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater," Federal Register, Volume 49,
Number 209, Friday, October 26, 1984.
SDetermined according to the procedure In Federal Register Friday, October 26, 1984, Part VII|.
C"™ethods for Chemical Analysls of Water and Wastes," EPA Manual 600/4-79-020, USEPA, March 1983.

dnTegt Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846, 2nd Edition, USEPA, 1982,
eAST™M D2216-71 "Laboratory Determination of Moisture Content of Soll."

NeE. = No Criterion Establishe-,
N.A. = Not Applicabtle
MDL = Method Detection Limits
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I1. ENVIRONMENTAL SETTING

A. PHYSICAL GEOGRAPHY

Eielson AFB is located in the Tanana River Valley in interior Alaska,
approximately 23 miles southeast of the city of Fairbanks. The base
encompasses approximately 19,790 acres and is isolated from major urban
areas. Land surface elevations range from 525 feet to as high as 1,125
feet MSL, although the developed portion of the base lies between 525 and
550 feet MSL.

The base is located on the geological floodplain of the Tanana River,
approximately 2 miles east of the river. The Tanana-Kuskokwim Lowland, on
which the Tanana River flows, is a smooth glaciofluvial outwash plain
occurring at the foot of the Alaska Range, which lies approximately 100
miles south of Eielson AFB. A portion of the bhase lies on the Yukon-Tanana
Upland to the east, an area characterized by rounded, even-topped ridges
with gentle side slopes and broad undulating divides with flat-topped spurs.
A11 regional drainage is toward the Tanana River and, hence, northwest into
the Yukon River.

The average annual precipitation at the base is 14 inches which
includes 70 inches of snow. Maximum snowfall is generally confined to
October through February. The mean monthly temperatures range from a Tow
of -14°F in January to a hich of 61°F in July, with a maximum low of =-64°F
and a maximum hich of 93°F (CH2M Hill, 1982).

B. REGIONAL GEOLOGY AND HYDROGEOLOGY

The Tanana-Kuskokwim Lowland is a broad aglaciofluvial outwash plain
confined on the south by the Alaska Range and on the north by the
Yukon-Tanana Upland. Bedrock is exposed in the upland and consists
predominantly of Precambrian metamorphic schist, the quartz-mica Birch
Creek Schist, with some Mesozoic intrusives. The schist is the regional
basement rock, the surface of which is characteristically uneven and
weathered to varying denths.

The regional consolidated deposits are overlain by substantial
accumulations of unconsolidated Quaternary fluvial and glaciofluvial
sediments shed from the risinag Alaska Range. A thin layer of sandy loam
overlies a thick sequence of sand and aravel. Unconsolidated sediments are
approximately 200 to "N feet thick under Eielson AFR, A map of the
ageneral aeology of the area is provided as Plate 3.
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In soils near main streams, permafrost (ground that has been frozen
for 2 or more consecutive years) is generally absent. Away from the
streams, soils are fine-grained and have shallow permafrost. Plate 4
provides a generalized west-east geologic section that illustrates the
relationship between the permafrost and surface water. Deeper sediments
are unfrozen due to the presence of large quantities of ground water.

Ground water occurs as a water table aquifer under Eielson AFB. The
water level is approximately 5 feet below the ground surface at an
elevation of approximately 535 feet MSL, The reaional hydraulic gradient
is probably close to the slope of the ground surface, approximately 4 to 6
feet/mile, which results in relatively slow movement of arcund water in the
area; the direction of regional ground water flow is north-northwest. The
aquifer is recharged by the Tanana River and its tributaries, and by
infiltration of rainfall and snowmelt (CH2M Hill, 1982).

Past stream deposition governs the availability of around water at
Fielson AFB with the central portion of main stream channels being quite
permeable. The availability of around water in the vicinity of the base is
illustrated on Plate 5. Most of the developed portion of the base is
located in an area of high around water availability.

C. GENERAL HYDROGEOLOGY

Eielson AFB is Tocated over the shallow aquifer recoanized in the
vicinity, and the base receives its water supply from wells drilled into
this aquifer (Plate 6). The wells are from 4 to 20 inches in diameter and
from 80 to 250 feet deep. They are typically screened and gravel packed
with specific capacities in the range of 50 to 400 gpm/foot of drawdown.

The major characteristics of the aquifer can be summarized as follows:

Lithology: sand and gravel

Depth of occurrence: 5 to 300 feet
Permeability: 1.0x10-1 cm/sec (estimated)
Yield Range: 6 to 3,000 gpm

The base water supply wells yield 1,000 to 2,000 gpm. The aquifer at
Eielson AFB is approximately 250 feet thick and Yikely extends through the
unconsolidated materials to the bedrock (Birch Creek Schist). Water
quality is good except for high iron in some wells. The aguifer is limited
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in areal extent to the broad valley of the Tanana River Basin; at Eielson
AFB, this valley is approximately 45 to 50 miles wide (CH2M Hi11, 1982),
Since the developed portion of the base is close to the Tanana River and
local streams, there is little permafrost underlying the area. In fact,
there are few impeding factors to slow the downward percolation of water or
contaminants to the aquifer, There are no extensive silt or clay layers;
the low silt and clay content of the sediments results in low adsorption.
Contaminants could be expected to reach the water table quickly and to
migrate downgradient with ground water flow.

D. SITE-SPECIFIC GEOLOGY AND HYDROGEOLOGY

This section presents the results of the investigations conducted
during Phase I1, Stages 1 (Dames & Moore, 1986) and 2, at the three
previously listed sites at Eielson AFB. The logs of monitor wells
installed during Stage 2 are presented in Appendix ). The Phase II, Stage
2, field program is described in Section IIl and the results of the
chemical analyses are presented in Section IV.

1. Site 32

This site is the location of the sewage treatment plant spill ponds
and the treated effluent leaching ponds. Durinag Phase II, Stage 1, one
monitor well, W-7, was installed to a depth of 24 feet. It is located
generally downgradient of the spill ponds and sewage sludge drying
containments. Based on analysis of the water levels in the Stage 1 wells
and the results of an EM survey at the site, two wells (GW-32A and GW-32F)
were installed upgradient of the site and four wells were installed
downgradient of the site. Two of the wells (GW-32B and GW-32C) were placed
in areas where high electromagnetic conductivity was found during the EM
survey and two (GW-32D and GW-32E) were placed hydraulically downgradient
of the treated effluent leaching ponds. The wells were installed at the
lTocations shown on Plates 2 and 7.

The subsurface materials encountered at this site were primarily sand
with lesser amounts of gravel and silt (see logs, Appendix D). Water was
encountered at a depth of 9.0 feet (12 July 1984) in Well W-7 and at depths
ranging from 4.0 to 7.0 feet (15-16 August 1986) in Wells GW-32A, GW-32B,
GW-32C GW-32D, GW-32E, and GW-32F, In Well W-7, soil samples contained 7.1
percent moisture at 10 feet and 13 percent moisture at 15 feet. No soil
samples from the Stage 2 exploration program were retained for testing.
Although a strong sewage smell was detected in Wells GW-32D and GE-32E,
explosimeter readings were low at all of the borehole locations.
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Ground water gradient maps and additional discussions on hydrogeology
are presented in Section 111,

2. Site 2

Site 2 is the location of an old base landfill which was used from
1960 to 1967. During Phase II, Stage 1, two monitor wells, W-8 and W-9,
were completed to depths of 21 and 26 feet, respectively. They are located
generally downgradient of the landfill, Based on analysis of the water
levels in the Stage 1 wells, one additional well (GW-2B) was installed to a
depth of 14.5 feet upgradient of the landfill and one well (GW-2C) was
installed to a depth of 15.5 feet downgradient. One boring (GW-2A) near
the location of Well GW-2B was abandoned at a depth of 24.5 feet and
grouted closed as permafrost was encountered from approximately 2.5 to 24.5
feet. The locations of the wells and borings are shown on Plates 2 and 8.

The subsurface materials encountered at this site consisted primarily
of sand and gravel with lesser amounts of silt, although a considerable
amount of silt was found in Roring GW-2A (see logs, Appendix D). Water was
encountered at a depth of 6.0 feet in Wells W-8 and W-9 (12 July 1984),
Analyzed soil samples ranged from 14 to 21 percent moisture in these wells.
No water was found in Boring GW-2A, however, water was found at a depth of
7.0 feet (14 August 1986) in both Wells GW-2B and GW-2C, Explosimeter
readings were low at the borehole locations.

Additional discussions on hydrogeology and the around water table map
are presented in Section III,

3. Site l

Site 1 is the location of an old base landfill used from 1950 to 1960.
During Phase II, Stage 1, one monitor well (W-10) was completed to a depth
of 25 feet near the downgradient edge of the site. It was not possible to
determine the exact limits of the original landfill but, based on the
materials encountered during drilling, it appears that the well was
instailed in undisturbed material. During Phase II, Stage 2, four soil
borings were installed orthogonally, approximately 15 feet from Well 10, to
depths of 9.0 feet. The locations of Well W-10 and the four soil borings
(B-1A, B-1B, B-1C, and B-1D) are shown on Plates 2 and 9.

The subsurface materials encountered at this site consist primarily of

sand with Tesser amounts of aravel and silt {see logs, Appendix D). Water
was encountered at a depth of 9.0 feet (13 July 1986) in Well W-10 and at
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depths of 7.5, 7.0, 8.8, and 8.0 feet (13 August 1986) in Borings B8-1A,
B-1B, B-1C, and B-1D, respectively. Moisture content in soil samples from
Well W-10 that were tested ranged from 3.1 percent at the surface to 14
percent at 20 feet. Explosimeter readings were low at the boring
locations.

Section 111 contains additional information on hydrogeology and the
ground water table map.

E. HISTORIC GROUND WATER PROBLEMS

Although water quality from most wells penetrating the aquifer
underlying Eielson AFB has generally been good with the exception of high
iron content, there appear to be water quality problems at the base,
primarily associated with POL disposal or spills. These problems are being
addressed by another contractor under a Phase 1V IRP program currently
underway at £ielson AFB, No historic ground water problems associated with
the sites of concern addressed under Phase 11, Stage 2, have been noted.
Any pollutants migratina from the sites investigated, however, will very
likely reach the around water table as the soils are very permeable and the
water table is auite shallow. The potential for contamination is high.

F. LOCATIONS OF WELLS ON AND OFF BASE

Fielson AFB derives its water supply from three primary water supply
wells and two emergency wells., Two other large capacity wells not
connected to the main water supply system provide water for the power plant.
One well supplies water for fire protection and is not connected to the
main supply system, FEight low-capacity wells supply water to remote sites
not connected to the main water supply system. There are ten abandoned or
decommissioned wells on the base. The well locations are provided on Plate
6 and Table 2 lists their construction data. No off-base well locations
have been identified at this time, although it is certain that private
water supply wells are located in the community of Moose Creek,
approximately 1/4 to 1/2 miles north-northwest of the installation
boundaries and downgradient of on-site pollutants. The United States
Geological Survey (USGS) was contacted to obtain well logs for Moose Creek
wells, An extensive search of their files failed to locate any logs for
these wells, It is believed that many of the wells were hand-driven by
homeowners and well logs do not exist,
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111, FIELD PROGRAM

A. FIELD PROGRAM DEVELOPMENT

The field program portion of the Phase II, Stage 2, study consisted
of:

1. Performing an EM survey in two areas of Site 32;
2. Drilling, soil sampling of four soil borings, installing and
developing eight monitor wells, and measuring water levels at

three sites on the base;

3. Conducting a slug test to determine the hydraulic conductivity of
the soils in the vicinity of Site 32;

4, Preparing geoloaic loas for each boring and monitor well; and

5. Collecting samples for water quality analyses from each
monitor well and colle~ting soil samples for chemical analysis
from the four soil borings.

B. FIELD PROGRAM IMPLEMENTATION

1. Geophysical Survey

The extent of potential migration of contaminants from the waste
treatment facility was investigated by geophysical means using electro-
magnetic (EM) terrain conductivity profiling. EM profilinc does not
require direct contact with the earth through the use of electrodes as do
electrical resistivity methods. Instead, EM profiling uses a system which
induces a small electrical current in the gr-—nd by means of a transmitter
loop antenna. The small eddy currents which are formed produce a secondary
magnetic field, the strength of which is a function of current flow. The
secondary magnetic field is intercepted by a receiver coil. The strength
of the secondary field in relation to the earth's primary field is propor-
tional to the terrain conductivity. The depth of investigation by EM is a
function of the intercoil spacings and the orientation of the antenna
loops.

Eleven EM profile Tines were established in the vicinity of the waste

treatment facility. The results of the geophysical survey are presented in
Section 1V,
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The EM profiling was done using a Geonics model EM-31D terrain
conductivity meter. The EM-31D has an intercoil spacing of approximately
12 feet. Used in the vertical dipole mode, the EM-31D has an effective
depth of investigation of approximately 20 feet. Within this depth,
approximately 50 percent of the meter reading contribution is derived from
the upper 10 feet.

2, Soil Borings

Four soil borinas were drilled at Site 1 on Eielson AFB. The borings
were drilled using a truck-mounted rotary drill rig with 8-inch diameter
hollow-stem augers operated by Tester Drilling Services, Inc,, of
Anchorage, Alaska. Samples were collected using a 2.0- or 2.5-inch split
spoon sampler, driven by a 340-pound drop hammer, at 2,5-foot intervals.
The collected samples were split vertically and placed into prepared 1-pint
glass containers with Teflon® lined lids. The samples were frozen at the
end of each workinc day. They were shipped to the testing labs following
completion of scoil samplina. The sampler was thoroughly cleaned with an
Alconox detergent and distilled water solution and rinsed with methanol
followed by distilled water before and after each use. Descriptions of the
samples were made in the field by an experienced Dames & Moore aeologist
and were used to prepare geologic logs for each borehole. Upon completion
of the sampling¢, the boreholes were arouted to the surface with a
cement-bentonite mixture,

The horeholes were to be monitored for organic vapors and explosive
gases during drillina using an HNu photoionization meter and an
explosimeter, Readings were to be taken with both meters at the top of the
borehole during drillina and immediately before samplinag operations and
recorded on the field borehole loas. However, it was found that the
ultraviolet lamp in the HNu meter was burned out when the unit was used
shortly after arrival at Eielson AFB (although it had been checked and was
functionina properly in Anchorage before the field program started). A
replacement lamp could not be located in time to use the meter during the
completion of the program at Eielson AFB,

The primary purpose of the HNu was to monitor for the presence of
organic vapors for personnel safety. The explosimeter was on hand to
monitor ambient air for potentially explosive vapors. The explosimeter
functioned well during the field work and no explosive atmospheres were
encountered,
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3. Well Installation

Eight boreholes were drilled for installation of monitor wells at
Sites 32 and 2. The boreholes were sampled at 5-foot intervals for
stratigraphic purposes. Descriptions of the soils encountered were made in
the field by the Dames & Moore geologist and recorded on field loas used to
prepare the geologic logs for each boring. No samples from these borings
were retained for testing. The casing installed for the monitor wells is a
nominal 2-inch (2,375-inch 0.D, by 2.067-inch I.D.) Schedule 40 PVC pipe
and well screen, The screen has a 0.010-inch slot size with a 0.25-inch
space between slots. There are three parallel rows of horizontal slots
factory-sawed along the length of each screen. The bottom of the well is
sealed with a short plug section. All pipe and screen sections were
coupled with threaded joints; no PVC solvent or metal parts were used. The
wells have 10 feet of screen installed so that the upper 2 feet of screen
extends above the water table. Above the screen, blank casing is installed
to a nominal 1 to 2 feet above the ground surface. The top of the well
casing is sealed with a slip-on PVC can. The construction details for the
monitor wells are given in Table 3. The installation record for each well
is provided in Appendix D.

The annular space from the bottom of the well to 2 feet above the
screen was backfilled with bagaed mason's or silica sand. A 2-foot
bentonite plug was placed in the annulus above the sand and the remainder
of the annulus was backfilled to the surface with a cement-bentonite grout
mixture. A concrete cap (composed of sand and cement) was poured at the
ground surface and sloped away from the well, The installation was
completed by placina a 5-foot length of 6-inch diameter steel pipe with a
lockable cap into the concrete pad and over the well pipe. The protective
casing extends a nominal 2 to 3 feet above the ground surface. In some
cases, 3-inch diameter steel guard posts were installed radially
approximately 3 feet out from the well tasing to provide additional
protection for the well. The well covers were locked with identically
keyed locks and the base Bioenvironmental Engineers {BEEs) and Civil
Engineers (CEs) were provided with keys.

A11 of the wells were developed using a hand-operated 1.7-inch pump
rated at 2.7% gallons per minute, The pump is constructed of PVC,
stainless steel, and Buna N seals. The development procedure consisted of
pumping the monitor well until the water flowing from the pump outlet
became clear or until it became obvious that further effort was not going
to improve the clarity of the water being dischargad.
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4, Well Sampling

Prior to sample collection, each well was pumped continuously until
three or more casing volumes of water had been removed. Following pumping,
the wells were purged using a Teflon® bailer suspended from a monofilament
nylon line dedicated to each well. Temperature, conductivity, and pH
measurements of the water were made on consecutive samples from the well.
The well was considered to have stabilized when three successive readings
of the above parameters gave equivalent values. The forms used for the
stabilization testing are included in Appendix E. Immediately following
stabilization of the well, samples were collected with a bottom discharge
Teflon® bailer and placed in prepared containers with appropriate
preservatives. The samples were immediately stored on ice in insulated
shipping containers. An exception to this procedure was made for Wells
GW-32D and GW-32E since the temperature-salinity-conductivity meter failed
during testing. These two wells were thoroughly pumped and bailed and were
considered stabilized based on pH readinags only. Temperature and
conductivity measurements in these wells were made during a subsequent trip
in November 1986, Certain wells were resampled in July, 1987, if the
analyses conducted in 1986 did not meet required holding times.

At the end of each sampling day the water samples were shipped via
counter-to-counter air courier service to the testina laboratories [UBTL in
Salt Lake City, Utah, and USAF Occupational and Environmental Health
Laboratory (OEHL) at Brooks AFB, Texas], where the samples were received
the following day.

The pump, bailer, and the various probes and containers used during
sampling and field testing were thoroughly cleaned and rinsed after each
use. A1l field instruments were calibrated before and during use to ensure
accuracy. Static water levels were measured during drilling operations and
again during sampling.

Chain-of-custody forms were prepared and accompanied the samples from
the field to the laboratory. These records document the integrity of the
samples at each point of transfer, from field personnel to shippers to the
laboratory staff. The signatures of the indi'viduals relinquishing and
accepting custody of the samples and the date and time appear on the
records at each point of transfer {see Appendix G).
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5. Hydraulic Test

A falling head or instant recharge test was conducted on Well GW-32F,
in accordance with the scope of work and Technical Operations Plan (TOP),
to determine the hydraulic conductivity of the surficial aquifer. The test
consists of injecting a known volume or “"slug" of water into a well and the
decline in the induced water level is measured at a number of points over
time until the induced level declines to the static water level. To
conduct the test, a large funnel was placed in the top of the well casing
and potable water was poured from 5 gallon buckets into the funnel and,
hence, into the well. Prior to introducing the water, an electric water
level indicator was lowered through the funnel to allow measurement of the
static water level and water Jevel elevations during the course of the
test.

The hydraulic conductivity at this location is estimated to be on the
order of 1.0 x 101 cm/sec as the water level dropped more rapidly than
could be measured with the instruments available on site. To confirm this
estimate, the instant recharge test should be run again and coupled with a
rising head test.

C. SAMPLING PROCEDURES AND REFERENCED METHODS

The around water and soil samples were analyzed in accordance with
U.S. Environmental Protection Agency (USEPA) methods. Table 1 presents the
detailed Yisting of the analytical methods employed for the analysis of
ground water and soil samples. Details of the analytical procedures are
provided in Appendix F. The TOP, Appendix M, presents a description of
field samplina procedures,.

D. SAMPLING REPRESENTATION RELIABILITY AND INTEGRITY

1. Soil Sample Analyses

The soil samples taken at Site 1 to document possible pesticide
contamination are believed to be representative of site conditions by
virtue of placement of the borings and depth of the procured samples. The
reliability and integrity of these samples was documented by the field and
laboratory handlinag and analytical procedures. Although the field
procedures did not strictly adhere to the SW 3550/8080 protocol, the
protocol used on these samples was approved by USEPA Region 10 (see
Appendix I and Section IV for additional information).
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2. Ground Water Analyses

The majority of ground water quality analyses are considered to be
reliable by virtue of the well construction and sampling procedures
followed in the field to ensure that the samples were representative, by
virtue of the quality control procedures in the laboratory, and because of
the monitor well locations.

In the UBTL analytical report dated January 7, 1987, it was noted that
several water sample analyses did not meet holding time requirements.
Monitor wells were resampled in July, 1987, and analyzed for those
parameters with elapsed holding times. The analytical results presented in
Table 4 comprehend both the 1986 and 1987 samples and do meet required
holding times.
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IV. DISCUSSION OF RESULTS AND SIGNIFICANCE OF FINDINGS

This section presents a discussion of the chemical analyses of ground-
water and soil samples collected during field investigations at three sites
within Eielson AFB (Plate 2). This section also discusses the significance
of these analytical results, Site specific geology and hydrogeology is
discussed in Section Il and the field investigations are described in
Section III.

A. DISCUSSION OF RESULTS

As listed in Table 1, water samples were analyzed for purgeable halo-
carbons, purgeable aromatics, pesticides, petroleum hydrocarbons, TDS,
lead, arsenic, cadmium, chromium, mercury, silver, TOC, total phosphate,
and nitrate, nitrite. Ground water samples collected at all sites (32, 2,
and 1) were analyzed for purgeable halocarbons, purgeable aromatics,
petroleum hydrocarbons, TDS, and lead. Pesticides were analyzed at Site 1
only, while arsenic, cadmium, chromium, mercury, and silver were analyzed
at Site 2 only. TOC, total phosphate, and nitrate, nitrite were analyzed
at Site 32 only, Table 4 lists water quality analysis results above the
limits of detection.

So0il samples at Site 1 were tested for pesticides (Table 1). Table 5
lists soil analysis results abov: the limits of detection.

1. Site 32

This site includes sampling locations relative to the sewaage treatment
plant spill ponds and the treated effluent leachina ponds.

Geophysical Survey

The extent of potential migration of contaminants from the waste treat-
ment facility was investigated by geophysical means using electromagnetic
{EM) terrain conductivity profilinag. Eleven EM profile lines were
established in the vicinity of the waste treatment facility. The locations
of these lines in relation to the facility and the various ponds, lagoons,
pits, etc. associated with the facility are shown on Plate 10. Lines 1 and
2 were located such that they extended through wooded areas after
line-of-sight access was cleared with a small bulldozer. Lines 3 through
11 were located through open areas, primarily along roads and trails. The
placement, orientation and length of each of the eleven EM lines are
described in Table 6.
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TABLE 5

ANALYTICAL RESULTS ABOVE DETECTION LIMITS*
SOIL SAMPLES - SITE 1
EIELSON AFB
IRP PHASE II STAGE 2

Moisture 4,4'-DDD 4,4'-DDE 4,4'-0DT
(%) (mg/kg) (mg/kg) (mg/kg)
DETECTION LIMIT 1.0 0.0002 0.0005 0.0005
Sample designation with depth in feet
B1-A 0-1.5 6.9 0.002 0.004 0.008
B1-B 0-1.5 9.0 N.D. 0.003 0.005
B1-8 2,5-4 8.0 N.D. 0.001 0.001
B1-B 2.5-4 (duplicate) 8.7 N.D. N.D., 0.003
Bl1-B 5-6.5 9.7 N.D. 0.002 0.002
81-B 7.5-9 24 N.D N.O 0.004
Bl1-B 7.5-9 (duplicate) 14, N.D. 0.001 0.002
B1-C 0-1.5 5.9 0.003 0.001 0.002
B1-C 5-6.5 4.6 N.D N.D 0.001
B1-C 7.5-9 17. N.D. 0.001 0.005
Bi-D 0-1.5 9.7 . N N.D 0.003
B1-D 2.5-4 5.6 N.D N.D 0.001

*Concentrations are on a dry weight basis,

N.D. = None detected.
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LINE
NO

10

11

TABLE 6
EM SURVEY LINE LOCATIONS

LOCATION

East of treatment facility,
through woods to Transmitter Road

North end of aerated lagoon,
through woods to Transmitter Road

South of treatment facility
from stream to pond

East of spill ponds

Past Bldg. 2316, between sludge
pits and spill ponds, along east
side of aerated lagoons

Northeast corner of aerated lagoon
to Transmitter Road

West of aerated laaoons

West side of Transmitter Road,
west of treatment facility

Woods northwest of treatment
facility

Woods northwest of treatment
facility

GENERAL
ORIENTATION

S - N

S - N

E- ¥

5 - N

5 - N

E- W

S - N

S - N

E - W

S - N

E- W

Woods northwest of treatment
facility
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LENGTH

3075'

1875"

990"

900"

1250

1500"

875"

2900

525"

1025"

475"
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Readings of terrain conductivity, expressed in millimhos per meter
{also milliSiemens per meter), were obtained at 25-foot spacinas along each
line. Readings were made with the antenna boom oriented parallel to the
direction of traverse. Notations of surface objects and/or conditions
which might affect the conductivity readings were made during the course of
the field measurements, Plates L-1 through L-18 in Appendix L present the
terrain conductivity profile data for Lines 1 through 11 along with
comments regarding line intersections and surface features.

Among some of the factors which affect terrain conductivity are:

- soil type

- so0il moisture content

- depth to water table

- electrolytes in the ground water

- surficial ground cover

- extraneous conductive objects (fences, pipelines,
culverts, buildings, etc.)

- electrical interference (power lines).

In evaluating profile data, the above factors must be considered in
attempting to determine whether high conductivities are attributable to the
presence of contaminants or to some other source., As the data obtained in
this study represent indirect measurements, the interpretation of the data
as to origin represent inferred conditions.

After examining the conductivity profiles, it was noted that in areas
remote from the treatment facility the conductivity was generally less than
5 millimhos per meter and usually less than 3 millimhos per meter.
Portions of the profiles where the conductivity exceed the 3 and 5
millimhos per meter levels are marked on Plates L-1 through L-18 (presented
in Appendix L), and these locations are noted on Plate 11 to indicate their
position relative to the treatment facility. These "threshold" values are
not intended as definitive markers of contaminant presence, but <erve
rather as convenient indicators of possible anomalous conditions.

NDiscounting those readings which are affected by known utilities, it

appears the locations which likely show elevated conductivities due to
contaminant presence are restricted primarily to the immediate area of the
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treatment tacility. The highest conductivities were ouserved near the
northwest corner of the aerated lagoons (Lines 2 and 6), to the south and
west of the aerated lagoons (Line 7) and immediately tc the north of the
two concrete box culverts which extend from the treatment facility towards
the stream on the east (Lines 1 and 4). Of particular note in the above is
the character of the data on Line 2 which extends away from the aerated
lagoons. Within a distance of less than 100 feet north of the steel
interceptor culvert, the conductivities drop back to what appears to be a
background level.

The sharply higher conductivities seen on Line 3 from station -300 to
-525 may represent a utility run and/or overhead power lines. This anomaly
could, however, be an indication of the presence of contaminant, possibly
along a utility run,

Tne final locations tc which comment is addressed are those near the
north ends of Lines 1 and 2 and near the intersection of Lines 10 and 11.
Tnese locations are marked by evidence of abandoned structures and/or
earlier occupation and are indicated on the profiles by slightly higher

conguctivities,

A sumrmary ¢t tne segments of the EM profiles which are marked by
evated conductivity values is presented in Table 7.

1
Ground Water Analysis

Seven wells were sampled for water quality analyses. 0One of tnese
wells (W=7, was installed during the Phase [I, Stage 1l investigation, and
is lecatcd downgradient of the spill ponds and sewage sludge drying contain-
ments (Plate 7). The remaining six wells were installed during Stage 2 and
intlude Lw-32A and Gh-32F upgradient of the site, GW-32B and GW-32C
downagradient of the site in areas of high conductivity, and GW-32D and
GW-32E downgradient of the treated effluent leaching ponds. Water quality
analysis results from all wells indicated some degree of groundwater
contamination,

Concentrations of trichlorofluorcmethane were detected in several
ground water samples and a trip blank collected from or associated with
Eielson AFB, the DEW Line Stations, and Eimendorf AFB. Resampling at one
location on Elmendorf did not confirm the presence of this parameter and
the trip blank was also clean. It is believed the presence of
trichlorofluoromethane in the Stage 2 analyses may be the result of either
leboratory or trip contamination. Although the analytical results for this

suustance are not confirmed, thev will be repcrted as receivea from the
Tabouratory in the interest ot providing a comglete report.
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TABLE 7
LOCATIONS OF ELEVATED TERRAIN CONDUCTIVITY

LINE NO. STATIONS REMARKS
1 150 - 450 Moderately high
875 - 1375 High
2575 - 2950 Minor
2 0-75 Very high
500