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Limited Field Investigstion
Eielson Air Force Base

EXECUTIVE SUMMARY

The source evaluation report Phase 2 limited field investigation for Eielson Air Force Base near
Fairbanks, Alaska, was conducted to address issues and answer unresolved questions regarding
a group of potential contaminant sources. Six sources are discussed in this report; these
sources are LF01, LF02, WP32 and WP33 (considered as one site in this report), $856, DP55,
and ST58. The objective was to allow remedial project managers to determine if a site required
1) no further action, 2) a remedial investigation/feasibility study, or 3) interim removal action.

The conclusions of this report are as follows. At LF01, LF02, and DP55, no further action is
indicated. At WP32, WP33, and S$S56, further investigations and/or removal actions are
suggested. ST58 will be the subject of a Comprehensive Environmental, Response,
Compensation, and Recovery Act remedial investigation /feasibility study under an operable unit
to be named later.

Groundwater, surface water, soil, and biota at Eielson Air Force Base will continue to be
monitored. If any contaminant releases are determined to originate from one of the sites listed
for no further action, the site will be reevaluated.
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Alaska Department of Environmental Conservation
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Resource Conservation and Recovery Act
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To Convert From To Multiply By
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1.0 INTRODUCTION

This report describes the limited field investigation work done to address issues and answer
unresolved questions regarding a collection of potential contaminant sources at Eielson Air
Force Base (AFB), near Fairbanks, Alaska (Figure 1.1). These sources were listed in the

Eielson AFB Federal Facility Agreement (EPA et al. 1990) supporting the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) cleanup of the base. The
limited field investigation began in 1993 to resolve all remaining technical issues and provide the
data and analysis required to evaluate the environmental hazard associated with these sites.

The objective of the limited field investigation was to allow the remedial project managers to sort
each site into one of three categories: requiring remedial investigation/feasibility study, requiring
interim removal action, or requiring no further remedial action.
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2.0 BACKGROUND

2.1 HISTORY

Eielson Air Force Base (AFB) is located in central Alaska approximately 40 km southeast of
Fairbanks, Alaska, and 160 km south of the Arctic Circle (Figure 1.1). The base, originally
constructed in 1943, was used by the U.S. Army during World War |l as a satellite installation of
Ladd Field (now Fort Wainwright). The base closed at the conclusion of the war, but reopened
in 1947 after control was transferred from the U.S. Army to the U.S. Air Force. Major facility
expansion occurred between 1947 and 1954. Additional base development and construction
have continued through the years as Eielson AFB has become an integral part of the Pacific Air
Force that provides tactical support to the Alaska Air Command.

The base includes 80,070 km? (19,790 acre) containing aircraft runways, taxiways, aprons,
hangars, maintenance facilities, communication facilities, munitions storage areas, administrative
offices and support buildings, residential housing, schools, and community recreational facilities.
Other facilities not contiguous with Eielson AFB are the Blair Lakes Target Facility, about 72 km
southeast of Fairbanks and 56 km southwest of the primary base area, and the Birch Lake
Recreation Area, about 48 km south of the base.

Over the years, some areas have been contaminated by petroleum fuels and hazardous
materials. The base uses a variety of fuels (aviation gasoline, motor gasoline, diesel, JP-4, JP-8),
oils, lubricants, solvents, cleaners, paints, and pesticides in operational and maintenance
activities. In the past, wastes from these activities were often burned, used for road oiling, dis-
charged to surface pits, or placed in landfills on the base. These past activities have created
areas of contamination that may be hazardous to human health or the environment.

To identify and evaluate potential problems from past activities at military installations, the
Department of Defense established the Installation Restoration Program. The Installation
Restoration Program consists of four phases:

e Phase |-Records Search. Identify and set priorities for past disposal source areas
containing contaminants that pose a hazard to public health or the environment either
from migration to surface water or groundwater, or from persistence in the environ-
ment.

¢ Phase lI-Confirmation and Quantification. Confirm the presence and extent of
contamination, characterize the waste, and identify entire or portions of source areas
where remedial action would be required (see Phase IV).

¢ Phase lll-Technology Development. Develop a database from which to prepare a
comprehensive remedial action plan.

*» Phase IV-Remedial Action Plan. Develop and implement the remedial action plan.

Installation Restoration Program implementation for Eielson AFB began in 1982. The initial
records search identified 43 potential disposal or spill areas at Eielson AFB and recommended
that confirmation studies be conducted on the basis of high migration potential (CH2M Hill
1982). These studies were followed by Phase IV investigations and feasibility studies, which con-
cluded in 1991. During the Installation Restoration Program investigations and as a result of
recent on-base construction activities, 21 contaminated areas were identified.
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On November 21, 1989, the U.S. Environmental Protection Agency (EPA) added Eielson AFB to
the National Priorities List (54 FR 48184). The National Priorities List 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 Super-
fund Amendments and Reauthorization Act. Remedial investigation and response activities at
Eielson AFB must now fully comply with CERCLA requirements as outlined in the National
Contingency Plan (40 CFR 300.420). The entire Eielson AFB, including Blair Lakes Target
Facility and Birch Lake Recreation Area, is defined as the Superfund site.

On May 21, 1991, the U.S. Air Force, the EPA, and the Alaska Department of Environmental

. Conservation (ADEC) signed the Federal Facility Agreement (EPA et al. 1990) for Eielson AFB:
the Federal Facility Agreement listed 64 potential source areas. The agreement established a
procedure and schedule for developing, implementing, and monitoring appropriate response
actions at the base in accordance with CERCLA; the National Contingency Plan; Superfund
guidance and policy; the Resource Conservation and Recovery Act (RCRA) guidance and
policy; and applicable Alaska state law. Under the terms of the Federal Facility Agreement, the
environmental impacts associated with past and present on-base activities will be investigated,
and removal and/or remedial action will be taken to protect the public health and welfare, and
the environment. The agreement also identifies the need for a site-wide remedial investigation/
feasibility study that integrates the findings and recommendations of individual operable unit
(OU) remedial investigation/feasibility study, source evaluation reports, site-wide investigations,
and assessments into a comprehensive record of decision.

Sixty of the 64 potential source areas listed in the Federal Facility Agreement were identified for
further analysis under CERCLA. The agreement grouped 26 of the source areas into six OUs to
be evaluated under the remedial investigation/feasibility study process. The source areas were
grouped based on similar source characteristics and not by physical location. The six OUs are
as follows:

¢ Operable Unit 1 (OU 1)--source areas contaminated with petroleum, some with recent
evidence of floating product

e Operable Unit 2 (OU 2)--source areas contaminated with petroleum, some with past
but not recent evidence of floating product

s  Operable Unit 3 (OU 3)--source areas contaminated with solvents

e Operable Unit 4 (OU 4)--source areas used for land disposal of sludge, drums, and
asphalt

¢ Operable Unit 5 (OU 5)--source areas used for landfill activities

¢ Operable Unit 6 (OU 6)--Ski Lodge well area contaminated with petroleum.

Thirty-four potential source areas listed in the Federal Facility Agreement were not assigned to
an OU. In the agreement, these areas were divided into three source evaluation report groups
for Phase 1 and/or Phase 2 source evaluations. Phase 1 activities were limited to "desk-top" or
historical data evaluation, comparable in scope to the preliminary assessment phase of a
CERCLA investigation. Phase 2 activities, described in this report, are a limited field investigation
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that contributed additional site data that was necessary to ensure final Phase 2 activities were
done on six potential source areas. The sources are

LFO1 Original Base Landfill and Drum Disposal Area
LF02 - Old Base Landfill
WP32 and WP33 Wastewater Treatment Plant
S§856 Engineer Hill Spill Site
DP55 Birch Lake Recreation Area
- ST58 Old Service Station

The final source evaluation report will present one of the following recommendations for each
potential source area evaluated: no further action, referral to another state or federal program,
interim remedial or removal action, or assignment to an OU for remedial investigation/feasibility
study. Recommendations for no further action will be documented in one of the record of
decisions, and new OUs will be created, as necessary, for the source areas that are referred for
interim action or remedial investigation/feasibility study.

Other CERCLA activities being conducted at Eielson AFB include OU interim action, remedial
investigation /feasibility study activities, site remedial investigation /feasibility study activities, and
innovative technology demonstration activities. These activities evaluate existing site information;
collect additional site characterization data as appropriate; assess pathways, exposures, and
risks; and evaluate and select remedial action alternatives. '

2.2 PURPOSE OF THE SOURCE EVALUATION REPORT PROCESS
The purpose of the two-phase source evaluation report process is to provide information
sufficient to allow the remedial project managers to make a final dispensation of remaining
sources at Eielson AFB.
At the conclusion of the source evaluation process, the U.S. Air Force will present a formal
recommendation to EPA and ADEC for disposition of each evaluated source area. When
recommendations are made, supporting documentation from this report will be included in the
Administrative Record. The final recommendations, with the concurrence of EPA and ADEC will
be documented in one of the record of decisions prepared for Eielson AFB.
2.3 ORGANIZATION OF THE SOURCE EVALUATION REPORT
This report is organized as follows:

e Section 1 provides an introduction.

e Section 2 provides background information of the Eielson AFB CERCLA action.

e Section 3 discusses the screening criteria that were used to conduct preliminary screening
risk assessments for each of the potential source areas.

e Section 4 briefly describes the environment at Eielson AFB, which is relevant to the
evaluation of all potential source areas.

@ Printed on Recycled Paper 23 September 28, 1994



Limited Field Investigation
Eielson Air Force Base

¢ Section 5 summarizes the results of Sections 6 to 11.

¢ Sections 6 to 11 discuss the individual sites, limited field investigation findings, and the
recommendations for further action.

e Section 12 is a reference list.
¢ Appendix A presents background soil and groundwater concentration for Eielson AFB.

¢ Appendix B is the site inspection photographs, as well as the geologic logs and as-built well
construction diagrams recorded during subsurface field work. )

¢ Appendix C presents EPA risk-based screening concentrations for groundwater and soil.

2.4 DATA QUALITY ANALYSIS

Data quality objectives for this investigation were developed using EPA (1987) and previous
remedial project managers decisions. The data generated by this study will support a decision
by these remedial project managers for each source on these two questions:

Question 1 Should this source be included in the Eielson AFB remedial
investigation /feasibility study?

Question 2 Is this source a candidate for an interim remedial action?

Question 2 depends on a negative answer to question 1. A false positive for question 1 (i.e.,
include the source when unknown information would exclude the source) would result in
unneeded expense. A more detailed remedial investigation would likely uncover this error.

A false negative for question 1 would conceal additional source terms from the baseline risk
assessment. Continuing base-wide monitoring would likely reveal this error. A false positive for
question 2 would result in excessive expense; however, any proposed interim remedial action
would have a low relative impact on the cleanup budget. A false negative for question 2 would
support an inappropriate no further action decision. Again, base-wide monitoring limits the risk
of this outcome.

Based on this analysis, the quality of analytical data required for this study is EPA Analytical
Level 1ll, with documentation necessary to provide confidence in the data for a regulatory risk of
minimal consequence to human health and the environment. Accuracy and precision criteria are
discussed in the limited field investigation work plan (U.S. Air Force 1993c). The data is used to
estimate a risk to human and ecological receptors. The estimate will be similar in scope to a
preliminary assessment/site investigation. Receptors include Eielson AFB personnel, ecological
systems, and the public, where appropriate. Table 2.1 is a sampling matrix showing all the
samples and methods used in this investigation.

2.5 BASE-WIDE BACKGROUND DATA

Chemical data obtained for this investigation was compared with Eielson AFB background soil
and water data (U.S. Air Force 1993a, 1993b). This comparison was used to provide additional
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risk screening in cases where regulatory or risk-based criteria are already exceeded by media
uncontaminated by Eielson AFB current and past activities. These background data are
presented in Appendix A.

As in the case of any background data set, uncertainty exists regarding the representativeness
of the analyzed sample set relative to the entire population. The cited reports (1993a, 1993b)
contain the rationale for selecting the samples locations and contain details on the quality
assurance used during the background investigations. Geologic investigations generally are
attended by significant uncertainty due to the complexity of the phenomena described.
Assuming that proper sampling procedures are followed, the uncertainties in this type of
investigation fall into several categories (Hunter and Mann 1992):

(1) Uncertainty about completeness: Because soil is not spatially continuous or
homogeneous, it is not known whether all types of soil media have been represented by
the background investigation. In addition, the mineralization of the parental rock in the
Yukon-Tanana Uplands has created a strongly variable concentration of metal contamin-
ants of concern in the background soils. There may also be uncertainty about the
continuity, number, and chemical composition of unique groundwater bodies throughout
the site.

(2) Uncertainty about representativeness: It is not always valid to use soil samples
from heterogenous alluvial terrain to generalize conditions in unsampled areas. This
extrapolation requires information not completely known at Eielson AFB. Groundwater
sampling is complicated by the unpredictable compositional variability of suspended
material. Because the suspended fraction of a groundwater sample is in part controlled
by well design and current condition, a further uncertainty and/or bias is introduced.

(3) Uncertainty about conceptualization: Using background values to estimate risk
and to apply this estimate to the source evaluation report sites requires many conceptual
assumptions about the geology and hydrology of the site. In general, this conceptual
model is reasonably well understood, but, in detail, much of the site-wide geology and
hydrology of the base has not been studied. Thus, the uncertainty inherent in the base-
wide conceptual model is very great.

Summarizing these uncertainties, there are many unevaluated technical aspects of the back-
ground data that impact the uncertainty of the data. Despite this, the uncertainty associated
with background at Eielson AFB, as compared to other CERCLA sites (EPA 1993, Case
Histories) is relatively low and is adequate for this action.
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TABLE 2.1. Sampling Matrix for Source Evaluation Report Phase 2 Investigation
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3.0 SCREENING CRITERIA

To determine if the potential source areas pose risk, the source areas were evaluated against
screening criteria that have been developed based on regulations or risk. Because screening
criteria must be applicable to a wide range of source areas and data quality, the assumptions
used in the development of the criteria must necessarily be conservative.

For the Phase 2 source evaluation report, screening criteria were used to identify those source
areas where contaminant concentrations are below levels of concern and do not require further
action. In this section, the overall approach to the screening criteria is presented, followed by
discussions of both regulatory- and risk-based criteria.

3.1 APPROACH

The first step in formulating screening criteria for contaminant concentrations is to determine
what constitutes a level of concern, in other words, what level of exposure is considered not to
be protective of public health and the environment. For the Phase 2 source evaluation report,
"level of concern" has been defined as follows:

A contaminant concentration greater than that which leads to an estimated excess
lifetime cancer risk of one in one million (1 x 10'6) for carcinogens OR a hazard
quotient greater than 1 for noncancer effects OR a concentration that exceeds a
regulatory standard.

This definition gives equal weight to both regulatory- and risk-based criteria, because the source
evaluation report will not determine the applicability of regulations or develop remedial goals that
would balance the requirements of both criteria.

When applying this guideline to a source area, the issue arises regarding whether this approach
is acceptable for exposure to multiple contaminants. For carcinogens, U.S. Environmental
Protection Agency (EPA) has defined an action criterion for cumulative excess lifetime cancer
risk of 10 (OSWER Directive 9355.0-30). By adopting a cancer risk value of 105, the decision
criterion is acceptable in cases where there are multiple contaminants at a source area, because
more than 100 contaminants with exposure concentrations at the 10 risk level would be
needed to exceed the protective range. For noncancer effects, multiple exposures require
further consideration. The sum of the hazard quoctients (i.e., the hazard index) should not
exceed 1 for all systemic toxicants that act with the same end point on the same argan.
Therefore, for source areas where there are several contaminants that have hazard index less
than but near 1, further evaluation may be necessary to determine if the hazard quotient for a
particular systemic toxic end point exceeds 1, thereby presenting an unacceptable risk.

3.2 REGULATORY SCREENING CRITERIA

In the following sections, regulations and guidelines are discussed that provide criteria for
determining protective exposure concentrations in water and soil.

3.2.1 Safe Drinking Water Act. The Safe Drinking Water Act defines maximum contaminant
levels and maximum contaminant level goals for drinking-water supplies. Because maximum

contaminant level goals are generally lower than maximum contaminant levels, they should be
used as the screening criteria. If a maximum contaminant level goal has been set at zero, the
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maximum contaminant level should be used as the criterion (40 CFR 300.430). Maximum
contaminant levels and maximum contaminant level goals for the potential contaminants of con-
cern at Eielson Air Force Base (AFB) are presented in Table 3.1.

Because groundwater is the sole source of drinking water for Eielson AFB and the surrounding
area, maximum contaminant levels and maximum contaminant level goals were not used as
screening criteria for surface water.

3.2.2 Ambient Water Quality Criteria. Federal ambient water quality criteria, promulgated
under the Clean Water Act, summarize information on the health and environmental effects. of
surface-water pollutants (Table 3.1). These criteria are divided into two groups: criteria for the
protection of human health and criteria for the protection of aquatic life. The criteria that protect
human health are subdivided into those pertinent to ingestion of both contaminated water and
contaminated aquatic organisms, and those pertinent to ingestion of aquatic organisms only.
The criteria that serve to protect aquatic life are subdivided into groups for marine and fresh-
water species. Only the criteria for freshwater species are applicable to Eielson AFB. Criteria
levels are provided for both acute and chronic toxicity.

Although surface water is not a source of drinking water at Eielson AFB, it is used for
recreational fishing and irrigation of family gardens. To evaluate the effects of this usage, the
ambient water quality criteria that protect human health from consumption of aquatic organisms
were used as screening criteria. Freshwater chronic toxicity values were used as screening cri-
teria for ecological receptors, and acute toxicity values were used when chronic values were
unavailable. ‘

The state of Alaska has also set water quality standards for total aromatic hydrocarbons and
total petroleum hydrocarbons (TPHs). These standards are shown in Table 3.2. Potentially toxic
substances, for which federal or state water quality criteria have not been promuigated, were
evaluated on a source area-specific basis to determine if there is potential for a hot spot, or if
the concentration may present a hazard.

3.2.3 Alaska Petroleum Cleanup Standards. The state of Alaska criteria for cleanup of
petroleum products (18 AAC 78) in soil are summarized in Table 3.3. These criteria are based
on the need to protect the groundwater from leaching of the more toxic components of petro-
leum, primarily benzene. Cleanup levels were established based on the sensitivity of the ground-
water system to contamination. Generally, the standards for the most sensitive environments
were used as screening criteria, unless there was enough information about the source area to
support the use of higher standards. Emphasis was placed on benzene, toluene, ethylbenzene,
and xylene (BTEX) as the contaminants of concern. However, TPH values were also considered
in the screening process.

3.2.4 Guidance on Polychlorinated Biphenyl Action Levels. Guidelines for determining
action levels for polychlorinated biphenyl (PCB) contamination at Superfund sites are provided in
OSWER Directive 9355.4-01 (August 1990). For soils, the starting point action level is 1 ppm
where unlimited exposure under residential land use is assumed. Higher starting point values
(10 to 25 ppm) are suggested for sites where the exposure scenario is industrial. For ground-
water, the action level is the proposed maximum contaminant level of 0.0005 ppm.

Regulatory screening criteria for the source evaluation report were 1 ppm in soils, unless it was
demonstrated that the source area is located in an industrial area. In that case, 10 ppm was
used. For groundwater, the proposed maximum contaminant level (0.0005 ppm) served as the
regulatory screening criterion.
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3.3 RISK-BASED SCREENING CRITERIA

This section presents the risk-based screening criteria that were used in the source area
evaluations. Potential exposure pathways applicable to Eielson AFB are discussed, and the
pathways that are most representative of current and future on-base conditions are defined.

3.3.1 Potential Exposure Pathways. To develop risk-based screening criteria for source areas
at Eielson AFB, a conceptual understanding is necessary of the possible ways in which human
or environmental receptors may contact site contaminants. An exposure pathway describes
how a contaminant may move from its source to a receptor (a potentially exposed organism).

A complete exposure pathway, which is an important concept in the risk assessment process,
has five primary elements:

1. = a chemical source

2. a mechanism of release

3. an environmental medium

4, an exposure point (receptor location)

5. a feasible route of exposure (e.g., ingestion).

An example of a complete exposure pathway (for a typical waste site) is shown in Figure 3.1.
An exposure pathway is complete if there is a reasonable likelihood that a receptor may take in
contaminants through inhalation, ingestion, or dermal contact with contaminated media.
Exposure does not exist (and thus no risk) unless the exposure pathway is complete. For the
Phase 2 source evaluation report, contaminant sources, release mechanisms, and migration
pathways for each source area were assessed using information from previous investigations.
Potential exposure points, exposure routes, and receptors were also evaluated on a site-specific
basis.

The possible current and future exposure pathways to potential human receptors, based on a
current understanding of the base, are presented in Figure 3.2. This figure applies to the base
as a whole. A pertinent subset of these exposure pathways was developed during the
evaluation of each source evaluation report source area. The following is a discussion of the
possible human exposure pathways for the particular media on and around the base.

3.3.1.1 Groundwater Exposure Pathways. Human exposures to groundwater contaminants
can occur by ingestion of drinking water, by dermal contact with contaminated water, or by
inhaling contaminants volatilized from water during showering, cooking, or other household
activities. Currently, the water used domestically on-base is taken from three water supply wells
‘near the center of the base and is treated before use to remove iron and manganese. Citizens
of Moose Creek, a community down gradient of the base, use private wells for their drinking-
water supply.

3.3.1.2 Surface Water and Sediment Exposure Pathways. Several surface-water bodies pass
through or near the base, including Garrison Slough, Piledriver Slough, French Creek, and
various lakes and streams. These surface-water bodies may receive some level of groundwater
discharge from the base. In addition, contaminants may migrate to surface-water bodies
through periodic surficial runoff. Human exposure to chemicals in surface water and sediments
may occur by skin contact or by incidental ingestion during swimming or other water-related
recreational activities. While no known potable use of surface water occurs on or near the base,
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people have been known to fish and play near some water bodies, making incidental ingestion
or dermal contact a possibility. Such occurrences, however, would be limited to warmer
months.

Aquatic organisms can be exposed to contaminants in sediments or surface water through
direct uptake or through a foodchain.

3.3.1.3 Soil Exposure Pathways. Human exposure to contaminated surface soils could occur
on-base. The frequency, duration, extent, and route of exposure would depend on the particular
activity of the receptor and the location of the activity.

Because much of the base is covered with gravel fill, pavement, or vegetation, direct contact
with surface soils is limited. Also, snow cover limits access to surface soils during much of the
year. However, current or future residents, workers, and visitors could come into direct contact
with contaminated surface soil in exposed areas. Exposure could occur by incidental ingestion,
dermal absorption of chemicals, or inhalation of airborne dusts.

Short-term exposure to subsurface soils could occur, for example, during on-base excavations
and trenching to repair or place utility lines or pipes. Potential receptors would be short-term
on-site workers.

3.3.1.4 Air Exposure Pathways. Air exposure pathways develop when contaminants volatilize
from soil or water, or when wind transports contaminants into the air as dust. These may not be
major release pathways for the base because of limited exposed soils and surface ,
contamination. Snow cover and wet, cold conditions limit volatilization or soil entrainment by
wind for much of the year. During warmer months, exposures could occur if people near
uncovered contaminated areas breathe contaminated dusts and vapors that might be released.

3.3.2 EPA Risk-Based Screening Concentrations. EPA has compiled a list of risk-based
concentrations for target compound list organic compounds and target analyte list inorganic
compounds. These values reflect only the ingestion pathway.

3.4 SUMMARY

For the Phase 1 source evaluation report, the source area evaluations are based on a conserva-
tive interpretation of regulatory criteria and on a conservative set of exposure assumptions.
Regulatory criteria considered include maximum contaminant levels and maximum contaminant
level goals, ambient water quality criteria, Alaska petroleum cleanup standards for soils, and
Superfund guidelines for PCBs in soil and groundwater. Exposure scenarios used to develop
risk-based criteria include ingestion of groundwater, inhalation of volatile contaminants, and
ingestion of soils. Exposures via these three pathways are much greater than the exposures
that would occur via dermal contact with soil or groundwater or inhalation of windblown dust
and volatile compounds from soil. Therefore, the use of ingestion pathways with an inhalation
component for volatile groundwater contaminants, conservative exposure time periods, and
conservative intake levels is judged to be sufficiently protective of human health.

Note that when concentrations detected in a source area exceed a criterion, the source area
does not necessarily present an unacceptable health risk to humans or to ecological receptors.
Instead, an exceedance of the screening criteria is meant only to indicate that further evaluation
of the source area may be necessary to determine if an unacceptable risk exists. Therefore,
these screening criteria are meant to be used in conjunction with other decision criteria to
determine the proper course of action for a particular source area.
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TABLE 3.1. Regulatory Criteria for Groundwater and Surface Water

Clean Water Act Ambient Water Quality Criteria

Safe Drinking Water Act RCRA Protection of Human Health Protection of Aquatic Life
Groundwater
Protection Water and Fish Freshwater | Freshwater
MCLGs Standard Ingestion Fish Ingestion Acute Chronic

Chemical Name MCLs (mg/L) | (mg/L) (mg/L) (mg/L) Only (mg/L) (mg/L) (mg/L)
Acenaphthene 1.7 0.52
Acrolein 0.32 0.78 0.068 0.021
Acrylamide 0
Acrylonitrile 0.000058* 0.00065 75 2.6
Alachlor 0.002 0
Aldicarb 0.003 0.001
Aldrin 0.000000074'% | 0.000000079'% 0.003
Antimony and compounds 0.15 45 9 1.6
Arsenic and compounds 0.05" 0.05 0.0000022% 0.000018"/
Arsenic Il 0.360 0.190
Arsenic V 0.850
Asbestos 7x10° 7x10°

fiber/L fiber/L®

Atrazine 0.003 0.003
Barium and compounds 1 2 1
Benzene 0.005 0 0.00066" 0.04% 5.3
Benzidine 0.00000012% | 0.00000053" 25
Beryllium and compounds 0.0000037'% 0.000064 % 0.13 0.0053
Bis(2-chloroethyl)ether 0.00003" 0.0014*
Bis(2-chloroisopropyl)ether 0.035 44
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TABLE 3.1. (Contd)

Clean Water Act Ambient Water Quality Criteria
Safe Drinking Water Act RCRA Protection of Human Health | Protection of Aquatic Life
Groundwater
Protection Water and Freshwater | Freshwater
MCLGs Standard Fish Ingestion | Fish Ingestion Acute Chronic
Chemical Name MCLs (mg/L) | (mg/L) (mg/L) (mg/L) Only (mg/L) (mg/L) (mg/L)
Bis(2-chloromethyl)ether 3.76E-9*/ 0.0000018*
Bis(2-ethylhexyl)phthalate 50 400 360
Cadmium and compounds 0.005 0.005 0.01 0.01 0.0018®" | 0.00066% |
Carbofuran 0.04 0.04
Carbon tetrachloride 0.005 0 0.0004™ 0.0069™ 35.2
Chlordane 0.002 0 0.00000046’ | 0.00000048* 0.0024 0.0000043
Chlorinated napthalenes 1.6
Chlorinated benzenes 0.25 0.05
4-chloro-3-methyl phenol 0.03
Chloroalkyl ethers 238
Chloroform 0.10" 0.00019" 0.0157 289 1.24
2-chlorophenol 438
Chromium and compounds 0.05% 0.1 0.05
Chromium il and compounds 170 3,433 0.98® 0.120 |
Chromium VI and compounds 0.05 0.016 0.011
Copper and compounds 1.3% 0.0092% 0.0065®) |
Cyanides 0.2 0.022 0.0052
2,4-D 0.07 0.07 0.1 0.1
DDD 0.0006
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TABLE 3.1. (Contd)

Clean Water Act Ambient Water Quality Criteria

288g 99104 Iy UOSIAIT

Safe Drinking Water Act RCRA Protection of Human Health Protection of Aquatic Life
Groundwater
Protection Water and Fish Freshwater | Freshwater
MCLGs Standard Ingestion Fish Ingestion Acute Chronic

Chemical Name MCLs (mg/L) | (mg/L) (mg/L) - (mg/L) Only (mg/L) {mg/L) (mg/L)
DDE 1.05
DDT and metabolites 0.000000024" | 0.000000024'" 0.0011 0.000001
Dibromochloropropane 0.0002 0
Dibutyl phthalate 154
Dichlorobenzenes 0.4 2.6 1.12 0.76
1,2-dichlorobenzene 0.6 0.6
1,3-dichlorobenzene 0.6 0.6
1,4-dichlorobenzene 0.075 0.075
Dichlorobenzidine 0.00001" 0.00002"
1,2-dichloroethane 0.005 0 0.00094"* 0.24" 118 20
Dichloroethylenes 11.6
1,1-dichloroethylene 0.007 0.007 0.000033" 0.00185'
cis-1,2-dichlorethylene 0.07
trans-1,2-dichlorethylene 0.1
2,4-dichlorophenol 3.09 2.02 0.365
1,2-dichloropropane 0.005 0 23 5.7
1,3-dichloropropene 14.1 6.06 0.244
Dieldrin 0.000000071'% 0.00000076"’ 0.0025 0.0000019
2,4-dimethyiphenol 2.12
Dimethylphthalate 313 2,900
Dinitrophenol 0.07 14.3
Dinitrotoluene 0.00011 0.0091 0.33 0.23
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TABLE 3.1. (Contd)

Clean Water Act Ambient Water Quality Criteria

Safe Drinking Water Act RCRA Protection of Human Health | Protection of Aquatic Life
Groundwater | Water and
Protection Fish Fish Freshwater | Freshwater
MCLs MCLGs Standard Ingestion Ingestion Acute Chronic
Chemical Name (mg/L) (mg/L) (mg/L) (mg/L) Only (mg/L) | (mg/L) (mg/L)
Dioxin (2,3,7,8-TCDD) 1.4x 10 | 0.00001 0.00000001
1,2-diphenylhydrazine 0.000042" 0.00056'% 0.27
Endosulfan 0.074 0.159 0.00022 0.000056
Endrin 0.0002 0.0002 0.001 0.00018 0.0000023
Epichlorohydrin 0
Ethylbenzene 0.7 0.7 1.4 3.28 32
Ethylene dibromide 0.00005 0
Fluoranthene 0.042 0.054 3.98
Fluorides 4 4
Heptachlor 0.0004 0 0.0000002"% | 0.0000002* 0.00052 0.0000038
Hexachlorobenzene 0.00000074 0.006 0.0037
Hexachlorobutadiene 0.00045'% 0.05% 0.09 0.0093
Hexachlorocyclohexane (technical) 0.0000052"" | 0.0000174" 100
Hexachlorocyclopentadiene 0.206 0.007 0.0052
Hexachloroethane 0.0019% 0.00874'% 0.98 0.54
Iron 1
Isophorone 52 520 117
Lead and compounds 0.015 0 0.015 0.05 0.034°T 0.0013®
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TABLE 3.1. (Contd)

Clean Water Act Ambient Water Quality Criteria

Safe Drinking Water Act RCRA Protection of Human Health Protection of Aquatic Life
Groundwater
Protection Water and Freshwater | Freshwater
MCLs MCLGs Standard Fish Ingestion | Fish Ingestion Acute Chronic
Chemical Name (mg/L) (mg/L) (mg/L) (mg/L) Only (mg/L) | (mg/L) (mg/L)
Phenol 3.5 10.2 2.56
Phthalate esters 0.94 0.003
Selenium and compounds 0.01¥ 0.05 0.01 0.01 0.020 0.005
Silver and compounds 0.1 0.05 0.05 0.92 0.00012
Styrene 0.1 0.1
1,1,2,2-tetrachloroethane 0.00017* 0.0107% 2.4
Tetrachloroethylene 0.005 0 0.0008" 0.00885" 5.28 0.84
Thallium and compounds 0.013 0.048 1.4 0.04
Toluene 1 1 14.3 424 175
Total trihalomethanes 0.1 0.00019" 0.0157% 11
Total nitrate plus nitrite 10" 10 ,
Toxaphene 0.003 0 0.005 0.00000071% | 0.00000073" 0.00073 0.0000002
2,4,5-TP Silvex 0.05 0.05 0.01 0.01
1,1,1-trichloroethane 0.2 0.2 1,030 18
1,1,2-trichloroethane 0.0006" 0.042'% 18 9.4
Trichloroethylene 0.005 i 0.0027% 0.0807" 45 21.9
2,4,5-trichlorophenol 26 0.1 0.063
2,4,6-trichlorophenol 0.0012% 0.0036% 0.97
Vinyl chloride 0.002 0 0.002'% 0.525"%
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TJABLE 3.1. (Contd)

Clean Water Act Ambient Water Quality Criteria
Safe Drinking Water Act RCRA Protection of Human Health Protection of Aquatic Life
Groundwater Water and

Protection Fish Fish Freshwater Freshwater

MCLs ‘MCLGs Standard Ingestion Ingestion Acute Chronic

Chemical Name {mg/L) {mg/L) {mg/L) {mgiL) Only {(mg/L) {mg/L) {mg/L)

Xylenes 10 10 v
Zinc and compounds &% 0.065" 0.059%

“ICriteria are based on carcinogenic risk. A value of 10°® excess cancer risk is used.
“'MCL is under EPA review.

LIMCLG is 7 million fibers/L for fibers longer than 10 gm. The MCL will not change, effective 30 July 1992,
“'MCL will be reduced from 0.01 to 0.005 mg/L, effective 30 July 1992.

WCriteria are hardness dependent {50 mg/L as calcium carbonate).

"Standard is for total trihalomethanes.

WMCL will be raised to 0.1 mg/L, effective 30 July 1992.

*Copper has an action level of 1.3 mg/L in no more than 10% of the samples.
Y'Secondary maximum conteminant level under the SDWA.

“MCL will be raised to 0.05, effective 30 July 1992.

“IMCLs added, effective 30 July 1992.

Sources: National Primary Drinking Water Regulations (40 CFR 141), National Secondary Drinking Water Regulations

(40 CFR 143), RCRA Regulations for Owners and Operators of Treatinent, Storage and Disposal Facilities {40 CFR 264.94), and

Quality Criteria for Water 1986, as updated.

MCLs = maximum contaminant levels.
MCLGs = maximum contaminant level goals.
RCRA = Resource Conservation and Recovery Act.
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TABLE 3.2. Alaska Water Quality Standards

Protection of Aquatic Life
Freshwater Chronic

Chemical Name {mg/L)
Total aromatic hydrocarbons 10
Total petroleum hydrocarbons 15

TABLE 3.3. Alaska Soil Cleanup Standards for Petroleum
Cleanup Levels {mg/kg)
Type of Environment N )
(determined from the Diesel Gasoline or Unknown Product
matrix)'¥ Diesel Range TPH Gasoline Range TPH Benzene BTEX
Level A 100 50 0.1 10
Level B 200 100 " 05 15
Level C 1,000 500 0.6 50
Level D 2,000 1,000 0.5 100
®Matrix score--calculated by {A) + (B) + (C) + (D) + (E) where Level A is a score > 40,
Level B is a score of 27 to 40, Level C is a score of 21 to 26, and Level D is a score <20.
1. Depth to subsurface water
: <5 ft (10)
(A) 5 to 15 ft (8)
15 to 25 ft (6)
25 to 50 ft (4)
>850 ft (1)
2. Mean annual precipitation
>40 in. (10)
(B) 25-40 in. (5)
15-25 in. (3)
<15in. (1)
3. Soil type (Unified Soil Classification)
Clean, coarse-grained soils {(10)
(C) Coarse-grained soils with fines (8)
Fine-grained soils (low organic carbon) (3)
Fine-grained soils (high organic carbon) (1)
4, Potential receptors
Public well within 1,000 ft or private well(s)
within 500 ft ' (15)
D) Municipal/private well within 1/2 mile (12)
Municipal/private well within 1 mile (8)
No known well within 1/2 mile (6)
No known well within 1 mile (4)
Nonpotable groundwater (1)
5. Volume of contaminated soil
>800 cubic yards (10)
(E) 100 to 500 cubic yards (8)
25 to 100 cubic yards {5)
>De Minimis-25 cubic yards (2)
De Minimis {0)
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Limited Field Investigation
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4.0 SITE DESCRIPTION

This section is divided into eight subsections. Section 4.1 describes the physiography; Sec-
tion 4.2 - geology; Section 4.3 - surface soils and permafrost; Section 4.4 - hydrology; Sec-
tion 4.5 - climate and meteorology; Section 4.6 - ecological resources; Section 4.7 - historical
and cultural resources; Section 4.8 - surrounding land use and demographics of Eielson Air
Force Base (AFB).

4.1 LOCATION AND PHYSIOGRAPHY

Eielson AFB is in the eastern-central portion of interior Alaska, about 3 km east of the Tanana
River (see Figure 4.1). The base is located about 40 km southeast of Fairbanks and about
160 km south of the Arctic Circle. Eielson AFB encompasses approximately 80,070 kmv2
(19,790 acre).

Eielson AFB is located in the middle Tanana River Valley, a large sediment-filled basin between
the Alaska Range on the south and the Yukon-Tanana Uplands on the north (Pewe and Reger
1983). The Tanana River Valley is underlain by Quaternary fluvial to glaciofluvitile sediments
shed from the rapidly uplifted Alaska Range, approximately 160 km south (Pewe 1982). The
Tanana River is a braided stream heading in the Alaska Range near the Canadian border and
joining the Yukon River near the community of Tanana. A small eastern portion of Eielson AFB
lies in the Yukon-Tanana Uplands, primarily underain by Paleozoic and Precambrian schist and
phyllite and Mesozoic granitic intrusions (Pewe et al. 1966; Weber et al. 1978). The flood plain
of the Tanana River is interrupted by erosional remnants of crystalline bedrock.

Within the developed portion of Eielson AFB, the topography is flat and somewhat featureless,
and elevations range from 160 to 168 m above mean sea level, sloping downward to the
north-northwest. Elevations in the hilly, eastern portion of the base rise as high as 343 m above
mean sea level. Except for some fuel storage areas, a ski area, and the Trans-Alaska Pipeline,
the eastern portion of the base is largely undeveloped.

4.2 GEOLOGY

No detailed geologic map of Eielson AFB exists and the subsurface geology of the area is not
completely known. Precambrian and Paleozoic-age pyelitic schists, micaceous quartzites, and
subordinate phyllite and marble outcrop within the hills northeast of the base. These units have
been locally metamorphosed by a series of Cretaceous to lower Tertiary granodioritic to quartz
monzanitic intrusions. The intrusions are also related to precious metal deposits near

Eielson AFB and elsewhere in the Fairbanks region. The headwaters of both French Creek and
Moose Creek are underlain by Tertiary granodiorite of the Eielson pluton (Weber et al. 1978).

During the Quaternary period, rapid uplift of the Alaska Range combined with alternating glacial
advances and retreats built up enormous alluvial fans along the southern margin of the Tanana
River Valley. Aggradation of the river plain built up a thick and heterogeneous sequence of
unconsolidated silts, sands, and gravels. Unconsolidated sediments are approximately 60 to

90 m thick beneath Eielson AFB. Glacial outwash plains at the base of the Alaska Range
provided wind-blown silts that have been transported northward and deposited as loess mantles
along the crystalline uplands. Silt has also accumulated at lower elevations with plant debris in
ubiquitous organic muck deposits. Other silt deposits make up the abundant permafrost that is
primarily found in the northern half of the base. Many of these permafrost areas are relict and
were formed during the last glacial maximum (Pewe and Reger 1983).
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Numerous small faults are mapped in the pre-Tertiary metamorphic units. Larger regional faults
border the major petrologic units within the bedrock and probably extend under the Tanana
flood-plain deposits (Beikman 1980). In 1937, a magnitude 7.3 earthquake occurred with an
epicenter at Salchna Bluff, about 21 km southeast of Eielson AFB (Pewe 1982).

4.3 SURFACE SOILS AND PERMAFROST

Soils developed over the lowland part of Eielson AFB are primarily of the Salchaket series very
fine sand loam. These soils are well drained and uncommonly form permafrost. Gravels are
found in greater abundance near the principal stream beds. Vegetation includes paper birch,
white spruce, and balsam poplar. To the east and upland, silty loams of the Goldstream and
Tanana series are common, and soils are frequently saturated above permafrost. Vegetation
includes sedges and grass with shrubs and black spruce.

Permafrost is primarily found at depths of 1 to 40 m in the northeastern half of the base near Ski
Hill (HLA 1991).

4.4 HYDROLOGY

The hydrologic description is subdivided into groundwater occurrence and aquifer characteris-
tics, groundwater use, surface water, and surface water and groundwater interactions.

4.4.1 Groundwater Occurrence and Aquifer Characteristics. An extensive regional aquifer
occurs in the unconsolidated alluvial /glaciofluvitile deposits in the Tanana River Valley. The
unconfined aquifer is about 70 to 80 m wide at Eielson AFB (CH2M Hill 1982) and about 60 to
90 m thick (U.S. Air Force 1993e). The aquifer consists primarily of interbedded layers or lenses
of unconsolidated sand and gravel. The extent of groundwater in the underlying Precambrian
bedrock is not well defined.

No continuous aquitard units have been identified within the unconsolidated deposits. One deep
well near the central heating and power plant is known to have encountered a 6-m-thick silt layer
at 35 to 41 m below ground surface (HLA 1990). The lateral extent, continuity, and hydraulic
properties of this silt unit are unknown.

Groundwater occurs primarily under unconfined or semiconfined conditions. Semiconfined
conditions also occur in areas containing permafrost (see Section 4.3).

The regional groundwater gradient is generally north-northwest, parallel to the Tanana River
(Figure 4.2) at about 0.8 to 1 m/km, locally up to 2.5 m/km. Depth to the water table is typi-
cally less than 3 m (HLA 1990). The direction and gradient of groundwater flow may be locally
influenced by 1) buried stream channels of the high relative hydraulic conductivity, 2) local sur-
face drainages, and 3) zones of permafrost. The vertical hydraulic gradient within the aquifer is
unknown. Primary sources of recharge to the aquifer include the Tanana River and tributaries,
and vertical percolation of rainfall and snowmelt (CH2M Hill 1982).

Pumping tests have been performed on a number of the on-base water supply wells (HLA 1990).
Although these tests have provided information on well productivity, little useful information has
been produced about the actual hydraulic characteristics of the aquifer. The cited pumping
tests have resulted in hydraulic conductivity estimates at about 450 and 150 m/day
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- (U.S. Air Force 1993e). These values are consistent with a hydraulic conductivity of
approximately 87 m/day estimated by Dames & Moore (1985). They are also consistent with
slug test data (HLA 1989), as re-analyzed by the U.S. Air Force (1993e).

Groundwater velocity is a function of hydraulic gradient, hydraulic conductivity, and porosity.
Although a fairly low hydraulic gradient generally exists throughout Eielson AFB, the ground-
water velocity is not necessarily correspondingly low because of the high permeability of the
subsurface material. The groundwater velocity can be estimated using Darcy’s Law, an
assumed porosity of 25%, an average hydraulic gradient of 0.9 m/km, and a hydraulic
conductivity of 91 m/day. The groundwater velocity is estimated at 0.3 m/day.

A second groundwater flow system occurs within the bedrock upland at the eastern edge of the
base. Little is known about the hydraulic characteristics of this aquifer. A conceptualized
hydrogeologic cross section near the east side of the base is shown in Figure 4.3.

4.4.2 Groundwater Use. Groundwater is used for all base operations, including firefighting,
industrial, domestic, and household uses (HLA 1990). Groundwater is the principal source of
potable drinking water at Eielson AFB for private citizens in the communities near the base. The
potable water is treated to remove iron, manganese, and sulfide; treatment also includes lime
addition and chlorination. Current average daily consumption is 4.5 ML/day, with a peak of

5.7 ML/day.

Water supply wells associated with base facilities were identified during a records search. The
details of well construction are presented in Table 4.1. Fourteen of these wells are designated
as abandoned and one is out-of-service. Information could not be found on the status of
Wells 6 and 10.

Most of the base derives its potable water from large-capacity Wells A, B, and D; Well D being
the primary water source. Well C, also large capacity, is reserved to fight fires. In addition,
seven low-capacity wells and 12 firefighting wells serve remote areas of the base. Two
large-capacity wells (21 and 22) supply cooling water to the power plant.

In 1990, (HLA compiled an inventory of off-base wells within a 5-km radius of the base. The
inventory is presented in Table 4.2 and includes 41 wells. The majority of the wells are located
north-northwest of the base, in or near the community of Moose Creek. Most are shallow (6 to
12 m deep) and are used for household water supply. A few are used to irrigate crops or water
livestock.

4.4.3 Surface Water. Surface-water bodies near Eielson AFB include rivers, creeks, sloughs,
lakes, ponds, and wetlands. Eielson AFB is about 3 km east of the Tanana River. The Tanana
River drainage basin is about 114,000 km? in size, heading in the southeastern Alaska Range
near the U.S.-Canada border. Surface drainage at Eielson AFB is generally north-northwest,
parallel to the Tanana River.

Several small sloughs or creeks pass through the base and discharge to the Tanana River.

Moose Creek is the main receiving stream for small local drainages around the base. Both
French Creek, along the eastern edge of the base, and Piledriver Slough, along the western
edge, discharge to Moose Creek just above its confluence with the Tanana River.

Garrison Slough, which is surface drainage, also discharges to Moose Creek. Garrison Slough
passes directly through the developed portion of the base and consists primarily of engineered
drainage channels. Portions of Garrison Slough are enclosed in culverts near the refueling loop
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area. Before 1979, effluent from the base sewage treatment plant was discharged to Garrison
Slough (CH2M Hill 1982). Stream characteristics for French Creek, Moose Creek, Piledriver
Slough, and Garrison Slough are presented in Table 4.3.

Eielson AFB contains 13 lakes totaling 1266 km? (313 acre), 54 ZPonds totaling 1072 km?

(265 acre), and 10 designated wetlands totaling about 1019 km“ (252 acre). One of the lakes
and six of the ponds are natural; the remaining 12 lakes and 48 ponds are old borrow pits or
gravel pits (HLA 1990).

4.4.4 Surface Water and Groundwater Interactions. Surface-water features such as lakes,
ponds, or sloughs affect local groundwater flow patterns, especially at shallow depths (i.e., 0 to
4.6 m). Surface-water bodies can recharge the aquifer or receive discharge, depending on
seasonal changes in surface flow and water availability. Variations in water levels caused by
precipitation and recharge in the upland part of the base are expected to have an important
effect on groundwater levels. For example, during the period from 1972 to 1976, precipitation at
the Fairbanks International Airport was about 75% of normal (Nelson 1978). Variations of this
magnitude have the potential for affecting infiltration rates and leachate production in buried
waste sites.

An unusual seasonal discharge variation is seen in Eielson AFB streams. Water levels of creeks
(e.g., Moose Creek, French Creek) that drain the Yukon-Tanana uplands in the northeast rise
with the spring thaw and reach their highest discharge in the late spring and early summer. The
sloughs (e.g., Piledriver Slough) and channels of the Tanana River respond to glacial outflow
cycles in the Alaska Range and generally lag the other maxima by a month. This pattern results
in a complex variation of bank storage and surface-to-groundwater interaction across the base.

Little is known about the specific interaction between the groundwater system and local ponds,
lakes, and wetlands because of the lack of synchronous groundwater and surface water
elevation measurements. Generally, in the eastern portion of Eielson AFB, French Creek is an
influent stream losing water to the subsurface system. In the western portion of the base,
French Creek is an effluent stream gaining water from the subsurface (HLA 1990). - Moose Creek
is influent in the northeast portion of the base and effluent in the western portion. Garrison
Slough is effluent throughout the base (HLA 1990; SAIC 1989). The northern part the base has a
greater areal percentage of surface water and wetlands, suggesting a groundwater gradient
sloping to the north.

Data from the LF02 (Old Base Landfill) investigation (see Section 7.0) reflected the seasonal
pattern and gradient reversal of French Creek, relative to its banks. In June, French Creek is a
gaining stream, possibly augmented by snowmelt-derived infiltration at LFO2. In August, the
gradient is reversed and French Creek becomes a losing stream.

4.5 CLIMATE AND METEOROLOGY

Eielson AFB is in the continental climatic zone that covers interior Alaska. The climate in this
zone is characterized by great diurnal and annual temperature variations, low precipitation, and
low humidity. The climate is semiarid because moist maritime air masses are blocked in the
south by the Alaska Range and in the north by the Brooks Range (Pewe 1982). Large annual
variations in temperature and solar radiation occur because of the latitude.

Historical climatic data for the period 1944 through 1984 are presented in Table 4.4. Average
summer temperatures range between 6.7° and 16°C. Average temperatures during the winter
season range between -26° and -12°C. Extreme temperatures recorded during this time period
at Eielson AFB were 34°C for July and -53°C for January.
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Annual precipitation in this area averages 36 cm, which includes 183 cm of snow. Average
monthly precipitation ranges from 1.3 to 6.4 cm, with rainfall generally highest in July and
August. The evaporation rate is approximately 36 cm/year, which equals the mean annual
precipitation.

4.6 ECOLOGICAL RESOURCES

The Base-wide Ecological Risk Assessment (U.S. Air Force 1994a) specifically discusses the
impact of the source evaluation report sites to the overall ecological health of the base using the
data of the source evaluation report Phase 2 limited field investigation.

4.6.1 Flora. The undisturbed plant community at Eielson AFB is characterized as lowland
spruce/hardwood forest. The forest, which covers 64,299 km? (15,892 acre), ranges from dense
to open stands of evergreen and deciduous trees. The primary evergreen species are black
spruce, found in poorly drained lowlands, and white spruce in upland areas. Paper blrch and
balsam poplar are among the more common hardwood trees. Approximately 24,377 km?

(6025 acre) of the forest are commercially forested (HLA 1990).

Understory shrubs include several willow and alder species, dwarf birch, labrador tea, low bush
cranberry, and blueberry. Small bogs and muskegs are found in depressions. Vegetation
around the periphery of these lakes and bogs includes birch, willow, alder shrubs and trees, plus
sedge, cattail, and bog cranberry. The banks of Garrison Slough support some riparian
vegetation, especially upstream from Central Avenue and downstream from Manchu Road.
However, within the more intensely developed area of Eielson AFB, these banks are predomi-
nantly covered by grass and low herbaceous plants, which are maintained by mowing.

4.6.2 Wildlife. Wildlife species that inhabit Eielson AFB include moose and black bear. Moose
and black bears are mainly found east of the housing area between Quarry Hill (east of the
south end of the runway) and Engineer Hill (northeast of the north end of the runway). Few
black bears remain near the undeveloped eastern border of the base, whereas the migratory
moose may be seen in populated areas. While black bears are year-round residents, moose are
normally seen only during the summer grazing. The moose normally migrate across the Tanana
River during calving and winter grazing seasons. Other wildlife species include owls, grouse,
ptarmigan, ducks, geese, red foxes, minks, beavers, muskrats, snowshoe hares, red squirrels,
voles, lemmings, mice, shrews, and numerous smaller birds and mammals. The hares and
smaller rodents are eaten by predatory mammals and birds.

Many species of birds, such as songbirds and predatory birds, nest and forage seasonally in
forested, riparian, and other ecological communities at Eielson AFB. The on-base lakes and
bogs provide excellent habitat for ducks and geese migrating to the area. These waterfowl, as
well as other water birds (e.g., horned grebes), nest on or near the ponds and wetlands and use
the pond for rearing their young.

4.6.3 Fish. The major aquatic features on Eielson AFB are the Tanana River, French Creek,
Moose Creek, Garrison Slough, Piledriver Slough, and a number of lakes formed in old borrow
and gravel pits.
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Fish species reported in these bodies include

Arctic char Humpbacked whitefish Northern pike
Arctic grayling King salmon Rainbow trout
Arctic lamprey Lake chub Round whitefish
Burbo Lake trout Sheefish

Chum salmon Least cisco Slimy sculpin
Coho salmon Longnose sucker

A number of the on-base lakes are used for recreational fishing and are regularly stocked with
fish. The commonly stocked fish are arctic char, arctic grayling, fingerling silver salmon, and
rainbow trout.

4.6.4 Threatened and Endangered Species. No threatened or endangered plant or animal
species reside on Eielson AFB. The closest known active nesting site for the peregrine falcon,
which is listed as threatened and endangered, is in the Salcha Bluff area about 8 km southeast
of Eielson AFB. Eielson AFB is within the foraging radius of this nest.

4.7 HISTORICAL AND CULTURAL RESOURCES

No structures on Eielson AFB are listed in the National Register of Historic Places, and no World
War |l structures are eligible for the list. No known archeological sites exist on the main portion
of the base, although a commemorative marker to Ben Eielson is considered a historical site
(HLA 1990).

4.8 SURROUNDING LAND USE AND DEMOGRAPHICS

Eielson AFB is within the Fairbanks North Star Borough, a county-scale local government.
Fairbanks is the urban center of the Fairbanks North Star Borough, and Coliege, North Pole, and
Moose Creek are suburban or rural areas within the borough. North Pole is about 11 km
northwest of the base (population 5000), and Moose Creek is about 4.8 km north of the base
(population 510). An 8 km section of the Trans-Alaska Pipeline crosses the middle of the base;
it enters from the north and exits to the south.

The land surrounding the base is primarily used for military training associated with Fort
Wainwright, located west of Eielson AFB. All lands north and east of the base are owned by the
U.S. Army. Northwest of Eielson AFB is Moose Creek and the Chena Flood Project, which is
owned by the state of Alaska. The base owns the land west to Piledriver Slough. The land from
Piledriver Slough to the Tanana River is in privately held agricultural parcels. Twenty-Three Mile
Slough is a subdivision of residences located southwest of the base. All land west of the
Tanana River is part of Fort Wainwright and is owned by the U.S. Army.

Approximately 5500 people reside on Eielson AFB. Military housing is located in the central
portion of the base, east of Industrial Drive. Eielson AFB includes an elementary school, a junior
high school, and a high school that are administered by the Fairbanks North Star Borough
School District. Some children that live off-base also attend these schools.
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TABLE 4.1. Construction Details of Potable Water Supply Wells at Eielson AFB

TABLE 4.1. Construction Details of Potable Water Supply Wells .at Eielson AFB

Depth Diameter
Well Building (ft) (in.) gpm Description
A 3408 96 12 1,000 | Main system
B 3430 96 12 1,000 | Main system
Cc 1201 96 12 1,000 | Main system/(fire well) emergency
D 6204 96 18 2,000 | Main system
1 4355 96 8 80- Abandoned, pump removed--line cut
250 and plugged
2 N223800 96 8 80- Abandoned, pump removed--line cut
E388200 250 and plugged
3 N223900 96 8 80- Abandoned, pump removed--coulid not
E388600 250 find well--line cut and plugged
4 N227300 96 8 80- Abandoned
E387900 250
5 1225 96 4 80- Abandoned, pump removed
250
5A T-1164 96 8 490 Qut-of-service, no pump
No information {not on map)
1301 96 12 1,000 | Fire well--not connected to main
system
7A 1301 96 6 150 Fire well--secondary main system
1307 90 10 Water supply
M226000 Abandoned (not on map)
E388400
10 ' No information (not on map)
11 N226600 Abandoned
E389300
12 2318 96 12 150 Sewage treatment plant, used in
restrooms
13 1317 90 4 Abandoned
14 6224 96 Water only used in building, not used
for drinking
15 1216 90 4 Weather site/abandoned, pump
removed
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TABLE 4.1. (Contd)

Depth Diameter
Well Building (ft) {in.) gapm Description
16 6395 150 6 Ski Lodge basement/abandoned, pump
removed (three wells at location, see
note)
17 500 96 8 85 Transmitter site/abandoned (not on
map, see note)
18 6151 250 6 150 Engineer Hill {two wells at location,
see note)
19 2030 140 4 8 Birch Lake (off map)
20 3351 80 6 120 Abandoned
21 6200 112 20 3,000 | Water supply--power plant
22 6201 118 20 3,000 | Water supply--power plant
1314 Fire well--pump, plumbed to fire
system
1310 Fire well--pump, plumbed to fire
system
1250 Fire well--pump, plumbed to fire
system ‘
1235 Fire well--pump, plumbed to fire
system
1210 Fire well--pump, plumbed to fire
system '
1170 Fire well--pump, plumbed to fire
system
1142 ‘ Fire well--pump, plumbed to fire
system
1139 _ Fire well--pump, plumbed to fire
system
2212 Fire well--pump, plumbed to fire
system
1118 Fire well--pump, plumbed to fire
system
Bear Lake Water supply
Blair Lake 120 6 Water supply
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Limited Field Investigation
Eielson Air Force Base

TABLE 4.1. (Contd)

Depth Diameter
Well Building (ft) {in.) gpm Description

Notes:
1. Tom Peluso, Base Plumbing (377-2265) is the reference for much of this information.

2. Well 16 is in the basement of the ski lodge. There is also a nominal 5-in.-diameter
unequipped well about 100 ft up the slope from the ski lodge that could be sampled/logged
if the welded cap is cut off. There is also a third abzndoned well near the lodge, down a
gravel road to the south.

3. Tom Peluso said Building 500 listed as the location of well 17 may have been a temporary
building that is no longer there.

4. 0ld well 18 is no longer used. Building 6151 that covered the old well now covers new
well 18, but the building is now identified as Building 6156. New well 18 is located about
20 ft southwest of the old well. The new well 18 is about 450 ft deep and 6 in. diameter,
and pumps about 10 gpm.

5. There is a well in Building 100 at Blair Lakes (off map).

6. The well marked "abandoned well” on the map (just west of well 13) is unidentified. It may
be one of the abandoned wells listed in the table that is not on the map.
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TABLE 4.2. Inventory of Offthase Water Supply Wells Within a 3-Mile Radius of Elelson AFB

ADNR Water Legal Deaciiption®™ Coordinates™
Rights
Designation Original Weli Owner Owner's Address aa] a S |TWN| RNG | M Latitude Longitude Remarke'™
LAS 6353 | William David Young PO Box 4716 NW{]INW]| 28| 002S | 0OO3E | F | 0844307.1N | 1471017.1W | Drilled well.
Eielson AFB AK 99702
LAS 4768 Robert C. Brody PO Box 66109 NWI]INW| 28| 002S | O03E | F | 0844268.6N 1471004.9W | Hand-driven well, 30 [t
Noith Pole AK 99706 deep.
LAS 11412 | Kory D, Lander 4708 Rivers St SE |NW| 28| 0025 | OO3E | F | 0644266.7N | 1470933.0W | Hend-driven well, 33 ft
North Pole AK 99705 deep.
LAS 4658 | Chailes Eugene Holt, Sr. | 4714 Rivers St SE | NW|] 28| 002S | OO3E | F | 0644266.0N | 1470930.0W { Hand-driven waell, 30 It
North Pole AK 99705 deep.
LAS 46196 | Thornas A. Jones Moose Creek Apts Mile | SE | NW| 28| 002S | OO3E | F | 0644261.0N | 1470917.0W | SIC 0782, Lawn and garden.
22, Richardson Hwy
Faitbanks AK 99701
LAS 66698 | Goiry Ostiow 1470 Chona §lot Spr NE | SW| 28] 002S | OO3E { F ] 0844241.1N | 1470936.1W | Drilled well, 40 (t deep.
Rd
Faitbanke AK 99712
LAS 7110 | Daniel D. Washington 4743 Daniace Ave NW ] SE | 28] 0025 | OO3E | F | 0644236 9N | 1470917.8W | Drilled woell.
Morth Pole AK 99706
LAS 7100 | Joseph M. Allen PO Box 68504 SW (| NW] 27| 001S § OO1E | F | 0844806.8N | 1473224.4W | Hand-driven well.
Fairbanks AK 99711
LAS 3011 | Fairtbanke North Star PO Box 1267 NE | SW| 28] 002S | OO3E | F | 0844235.2N | 1470926.9W | Drilled well, 100 i desp.
Borough Faitbonke AK 99707 Used for sanitary facililies
and equipment maintenance,
) Moose Creek Fire Station.
ADL 46216 | Porter D. Putnam Mile 24 Richardson NwW ] SE | -28 | 002S | O0O3E | F | 0644234.0N | 1470902.6W | Three diilled wells used in
Eieleon Development Co. | Hwy NwW | SE 28] 0025 | OO3E | F } 0644234.6N | 1470859.6W | steam plant.
Fairbanks AK 99701 NW] SE | 28| 0025 | OO3E | F | 0644234.0N | 1470905.7W
ADL 46213 | Robert Poitman PO Box 110 SE | NW| 27 ] 002S | OO3E | F | 0844245.7N | 1470748.9W | Two drilled wells used for
Faitbanke AK 99701 NW | SE 28| 002S | OO3E | F § 0644243.7N | 1470860.6W | industry and iirigation. SIC
0191, Fanns general.
LAS 4708 | Raymond E. Dickeraon 4816 Danieco Ave. SW ] SE 28| 002S | OO3E | F | 0644230.7N | 1470852.0W | Hand-driven well, 20 ft

North Pule AK 99708

deep.
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JABLE 4.2. (Contd}

ADNR Water Legal Description' Coordinates™
Righte
Designation Original Well Owner Owner's Address aa|] a S | TWN | RNG Latitude Longitude Remarks'!
ADL 403416 | Kitby R. Wheeler 4830 Cul Do Sac Court | SE | SE 28 | 002Ss { 003E 0644233 .4N | 1470844 .8W | No information.
Notth Pole AK 99705
LAS 6449 Duane Biatten PO Box 74651 SE | SE 28 ] 002S | O0O3E 0644230.1N | 1470842.9W | SIC 6514, Multi unit housas.
Faitbanke AK 99707
LAS 5420 James E. Weigers 14286 Third Ave SE | SE 28 | 002S | OO3E 0644229.4N 1470845.9E | Dirilled well.
: Faithanks AK 99701
LAS 1961 James F, Cavanaugh 4823 Daniece Ave SE | SE 28 | 002S | 003E 0644226.2N | 1470844.4W | 30-1t well.
North Pole AK 98705 )
LAS 20286 James F. Cavanaugh 4823 Daniece Ave SE | SE 28 | 002S | O03E 0644226.2N | 1470847.5W | 30-1t well.
North Polse AK 99706
LAS 2281 William J. Jennings PO Box 66097 SE | SE 28 | 002S | 003E 0644225.5N | 1470845.9W | 30-ft well. SIC 8514, Multi
Morth Pole AK 997086 unit house,
ADL 400801 | Daniel McCurdy PO Box 56336 SW | sw| 27| 002s | 003E 06844220.4N | 1470257.0W | SIC 0191, Farms genaial, .
North Pole AK 99708 :
LAS 4809 Walden E. McFailand 3283 Baker Rd SE | SE 20| 002s | O03E 0644312.4N | 1471024.8W | Threa hand-driven welle.
North Pota AK 997086 SE | SE 20 | 002S | 0O03E 0844314.4N | 1471024.8W | Water e also withdiawn
from Moose Creek.
SIC 0200, Anlmals;
SIC 0139, Field crops.
LAS 3130 Charles Adkine PO Box 56164 NW | NwW| 29| 002S | 003E 0844309.0N | 1471209.3W { Hand driven well, 18 ft
North Pole AK 99705 deep.
LAS 2038 Richard J. Carde PO Box 4553 NW | NE 29 | 002s | 003E 0644309.0N | 1471116.1W | 23-ft waell.
Eielson AFB AK 99702
LAS 3163 Billy M. Thoinpson 4492 Lauesen Ave NW | NE 29| 002S | 003E 0644309.0N | 1471063.3W ] Hand driven well, 40 It
North Pole AK 99706 deep.
LAS 6476 James lsaac Styers 2490 Marigold Rd NW | NE 29 | 002S | 003E 0644309.0N | 1471111.6W | Drillad well, 30 It deep.
Nosth Pole AK 99706
LAS 6291 Ellis L, Delanay 4431 Laueeon Ave NW | NE 29 | 002S | 0O03E 0644305.8N | 1471116.1W

North Pole AK 99705

Hand driven well, 30 {t
deep. '
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TABLE 4.2. (Contd)

ADNR Water Legal Description' Coordinatea™
Riglite
Designation Original Well Owner Owner’'s Addresa Qa|] a S TWN | ANG | M Latitude Longitude Remarke''
LAS 6090 | Eugens L. Riley, Ji. 3331 Beker Rd NE | SW] 13710025 | OO3E | F | 0644424.8N | 14716524.8W | Drilled well, 40 It deep.
North Pole AK 33705
LAS 5054 | Peter B. Apted PO Box 55261 SE | NE 29 )1 002S | OO3E | F | 0644267.AN | 1471027.5W | Driiled well, 36 ft deep.
North Pole AK 899705
ADL 61755 | Dwayne H. Holschulte PO Box 65226 NE | NE 23| 002S | OO3E | F | 0644259.0N | 1471026.0W | No information,
North Pole AK 99705
LAS 602 Harold Douglas Worthen | PO Box 1121 NE { SW] 08| 003S ] O03E | F | 0644003.9N § 1471126.9W | Drilled well used for
Falibanke AK 39707 irrigation.
1LAS 7219 { Dennis A. Ulvestad PO Box 622 NW | NE 16| 003S | OO3E | F | 0643929.3N | 1470918.6W | Five hand-driven wells used
Vuldez AK 996886 for irrigation.
LAS 2623 | Alan J. Hilcoske 6767 Crazy H Lane NW | NE 12| 004S | OO3E | F | 06436516.8N | 1470247.6W ] 38-1t well.
Salcha AK 99714 NwW | NE 12| 004S | OO3E | F | 0643512.6N | 1470252.1W | 28-ft well.
NW ] NE 12| 004S | OO3E | F | 0643515.8N | 1470258.1W | 30-ft waell.
LAS 7009 { Stephen Thomas Farmer | 8442 Richardson Hwy SE | SE 121 004S | OO3E | F | 0643438.2N | 1470235.5W | Hand-driven waell, 35 [t
Salcha AK 99714 deep.
LAS 7086 Paul A. Lockwood 64686 Richardeon 1wy SE | SE 12| 004S | OO3E | F | 0643434.3N | 1470226.4W | Hend-driven well, 36 {t
Suicha AK 99714 deep.
LAS 7079 { Jinnet J. De Pina PO Box 4518 NE | NE 13]004S | OO3E | F | 0643418.8N | 1470238.5W | Hand driven well, 26 ft
Eielson AFB AK 99702 deep.
LAS 7065 | Danial Lyle Ellison 6709 Annitage Ave NW ] NE 13 ] 004S | OO3E | F | 0643418.8N | 1470311.7W | Hand-driven well, 40 It
Salcha AK 99714 deep.
LAS 1955 | John W. Underwood PO Box 665262 SE | SE 131 004S | OOJ3E | F | 0643345.0N | 1470229.4W | 40-it well.
North Pole AK 99706
LAS 7087 | Thomas C. Dolan PO Box 66273 SE { NW|] 02| 004S | 0O03E | F | 0643663.1N | 1470618.4W | Hand-drlven well, 40 ft
North Pole AK 98706 deep.
LAS 7090 | Williain R, Kitte 6871 Old Valdez Trail NWINW| 02]004S | OO3E | F | 0643608.7N | 14705561.7W | Hand-driven well, 30 ft

Salcha AK 99714

deep.
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JABLE 4.2. (Contd)

ADNR Water Legal Description' Coordinates™
Righte
Designation Orlginal Well Owner Owner's Address Qaj a 8 |TWN | RNG | M Latitude Longitude Remarks''
LAS 7064 Geoorge Haralovich 474 Trainer Gate Rd NE | NwW | 02 004S | OO3E | F | 0643810.86N | 1470633.6W | Two hand driven wells, 26
Falibanks AK 99701 and 40 (t deep.
ADL 400817 | Ken Cauffman PO Box 66232 SE | SE | 02] 004S | OO3E | F | 08643631.1N | 1470433.8W | No inlormation.
North Pole AK 99705
LAS 340 Larry Melvin Patty 2306 Campion St NwW | SE | 08| 003S ] OO3E | F | 0643956.8N | 1471055.6W | Four hand-driven welle
North Pole AK 99705 used for kirigation.

“!Legal description is given as quartar/quarter, quarter, saotion, township, range, and meridian.
*Latitude end longituds are in degrees/minutes/seconds, |.e., 0844307.1 = 84 degress, 43 minutes, and 7.1 secondas,
*'yvells are used in single family dwellinge, uniess otherwise noted. SIC = Standard industsial Code.

Souirce: Electronic data base {1988) available through Alaska Department of Natural Resources.
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Limited Field Investigation
Eielson Air Force Base

TABLE 4.3. Estimated Stream Characteristics, Eielson AFB, August 20, 1987
Width Depth Fow Velocity
Creek Location (ft) (ft) Substrate {cfs) (ft/s)
French Creek Quarry Road 15-20 2-3 Rocky, 1- to 3-in.- 20-30 2-3
diameter gravel
French Creek Manchu Road 20 2-3 Gravel with rubble 20-30 5-10
and rocks
Garrison Slough Division Street - - Sand, some gravel 5-10 1-2
Garrison Slough Manchu Road 8-10 1-2 Sand with gravel 5-10 S
Garrison Slough Transmitter Road 6-8 2-3 Sand, silt, and S -
organic matter
Garrison Slough Unnamed Road 8-10 1-2 Mud and muck 1-2 <1
Moose Creek Transmitter Road 15 2-4 Sand 25-30 -
Piledriver Siough Moose Creek 30-50 4-6 Gravel 100- 3-4
Bluff 200
Source: HLA (1989).
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Limhod Field Investigation
Eielson Air Force Base

TABLE 4.4. Climatological Data for Eielson AFB, Averaged over
40-Year Period, 1944-1984

Maximum Minimum Average
Precipitation Temperature Temperature Temperature

Month (in.) {°F) (°F) (°F)
January 0.88 +49 -64 -11.1
February 0.62 +50 -60 -5.1
March 0.56 +52 -50 +9.8
April 0.50 +74 -26 +29.0
May 0.77 +92 -01 +47.0
June 1.61 +93 +31 +57.8
July 2.55 +92 +36 +60.3
August 2.29 +88 +22 +55.6
September 1.34 +82 +05 +44.4
October 1.06 +68 -36 +24.6
November 0.83 +50 -44 +3.4
December 0.85 +45 -61 -10.0

Average yearly total for precipitation: 13.87 in.

Average temperature over 40-year period: +25.5°F.

Source: SAIC (1989) Volume Il, Appendix A.

September 14, 1994
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Limited Feld Investigation
Eielson Air Force Base

5.0 SOURCE EVALUATION REPORT PHASE 2 FINDINGS

The six source evaluation report sites identified in the SER Phase 1 Final Report (U.S. Air Force
1993e) are described in this section (Table 5.1). The sites have been screened as to their
human heaith and ecological risk on a scale comparable to a Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) preliminary assessment/site investigation
action. Recommendations based upon the screening have been submitted to the U.S. Environ-
mental Protection Agency (EPA), the Alaska Department of Environmental Conservation (ADEC),
and the U.S. Air Force. Sites that are accepted for no further action will be included in a record
of decision. Sites that require further investigation will be included in an appropriate cleanup
program as decided by EPA, ADEC, and U.S. Air Force.

The 1993 limited field investigation and other investigations suggest that LFO1, LF02, and DP55
are appropriate for no further action. Furthermore, WP32, WP33, and ST58 require inclusion in a
remedial investigation/feasibility study. At SS56, the recommendation is that the supply well be
permanently abandoned and sealed. A new, deeper location should be found for wastewater
effluent disposal.

Two source evaluation report Phase 1 sites, LF06 (Old Landfill) and SS64 (Transportation
Maintenance Drum Storage Site), were recommended for further sampling and analysis during
review of the Phase 1 report and subsequent to the finalization of the source evaluation report
Phase 2 work plan. These sites will be the subject of additional investigations during calendar
year 1994, but will not be resolved in the Phase 2 report.

The groundwater at Eielson Air Force Base (AFB) will continue to be monitored as part of the
site-wide groundwater monitoring program. If any contaminant releases to the groundwater are
determined to originate from a source evaluation report site recommended for no further action,
that source evaluation report site will be reevaluated. This reevaluation may include additional
sampling and/or site characterization.
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Limited Reld Investigation
Eiolson Air Force Base

Source Area

TABLE 5.1. Summary of Source Evaluation Report Recommendations for Eielson AFB

Number Source Area Name Recommendation
LFO1 Original Base Landfill SER Limited Sampling
LFO2 Old Base Landfill SER Limited Sampling
LFO5 Old Army Landfill No Further Action
LFO6 Old Landfill No Further Action
LFO7 Test Landfill No Further Action
FTO8 Fire Training Area (Past} No Further Action
$812 JP-4 Spill, Building 2351 No Further Action
ST16 Multiproduct Fuel Line Spill No Further Action
ST16 MOGAS Fuel Line Spill No Further Action
ST17 Canol Pipeline Spill No Further Action
sSD21 Road Qiling at Quarry Road No Further Action
sD22 Road Oiling at industrial Drive No Further Action
SD23 Road Oiling at Manchu Road No Further Action
sD24 Road Qiling at Gravel Haul Road No Further Action
DP28 Fly Ash Disposal Site No Further Action
DP29 Drum Burial Site No Further Action
SS30 PCB Storage Facility Building 2339 No Further Action
S$S31 PCB Storage Facility Building 3424 No Further Action
WP32 Sewage Treatment Plant Spill SER Limited Sampling
WP33 Sewage Treatment Plant Effiuent Filtration Ponds SER Limited Sampling
S$S35 Asphalt Mixing Area Move to OU-4
DP40O Power Plant Sludge Pit No Further Action
SS41 Past Auto Hobby Shop No Further Action
S$S42 Miscellaneous Storage and Disposal Area No Further Action
S$S47 Commissary Parking Lot Fuel Spill No Further Action
DPES Birch Lakes Burial Site SER Limited Sampling
ST56 Engineer Hill Spill Site SER Limited Sampling
STS7 Fire Station Parking Lot Spill Move to QU-3
ST58 Old QM Service Station SER Limited Sampling
WP60 New Auto Hobby Shop No Further Action
SS61 Vehicle Maintenance Building Dry Well Base Construction
SS62 Garrison Slough No Further Action
SS63 Asphalt Lake Spill Site Combine with $SS39 in OU4
SS64 Transportation Maintenance Drum Storage Site

SER Limited Sampling

September 28, 1994

5.2

@ Printed on Recycled Paper



6.0 Source Area LFO1



Limited Feld Investigation
Eielson Air Force Base

6.0 LFO1 ORIGINAL BASE LANDFILL AND DRUM
DISPOSAL AREA

6.1 LOCATION

LFO1 (Original Base Landfill and Drum Disposal Area) is between Richardson Highway (AK 2)
and Piledriver Slough, about 3.5 km south of the Eielson Air Force Base (AFB) south gate.

LFO1 includes an abandoned landfill and a drum disposal area about 300 m from the highway
(Figure 6.1). A power line right-of-way runs about 60 m north of LFO1. The landfill access road
leaves Richardson Highway about 400 m north of the drum storage road. The landfill is about
300 m east of the end of the road, which is near Piledriver Slough. The drum storage area can
be approached along a dirt road that leaves the west side of Richardson Highway and continues
about 275 m to the south. The storage area is about 1 km2. The minimum distance from
Piledriver Slough to the drum storage area is about 250 m. The minimum distance from
Piledriver Slough to the landfill is about 30 m.

6.2 HISTORICAL USE

The landfill was used throughout the 1950s and received domestic and base operations wastes.
This landfill received (CH2M Hill 1982) garbage, lumber, metal, construction debris, and empty
cans. Flight line shop solvent wastes, waste oils, and paint residue were also reported.

Disposal practices are not documented but waste was not burned. During this period, Landfill 4
(LF04), the Old Army Landfill {LF05), and the Old Landfill (LF06) were also receiving base refuse.
The landfill was last used by Eielson AFB in 1960 and was subsequently covered with a soil cap.
Currently, the cap has deteriorated and the refuse is essentially uncovered. Material extends
along a 1.2- to 2.5-m (4- to 8-ft) embankment for about 300 m (1000 ft). Cans, bottles, paint
cans, drums, batteries, electrical equipment, metal debris, and broken household items are
found throughout with domestic rubbish predominating in the northern half. No full containers
or puddled fluids were observed in the landfill. Along the eastern margin, standing water has
ponded and is in contact with some refuse. A shallow surface drainage appears to transmit this
surface water parallel to the scarp in the direction of Piledriver Slough.

Little is known about the drum storage area (Figure 6.2). There is no historical record of its use.
In early 1992, the area of LFO1 was expanded to include a previously unregulated section of
forest that included the drum storage area. No written or anecdotal information was uncovered
during this investigation. Conversations with Eielson AFB personnel revealed the following site
history. In September 1992, approximately 2500 drums were removed to the borough landfill

(2 drums were removed by Hazmat teams). Also, all vegetation was removed. The area was
surveyed in January 1993, and the location of removed and remaining drums was mapped.

6.3 HISTORICAL DATA AND ASSUMPTIONS

6.3.1 Site Observations. The refuse piles associated with LFO1 were located during an early
June site inspection (see photographs in Appendix B). Mounds of refuse mixed with soil and
"vegetation extend in a continuous line (Figure 6.1). No constructed cap is obvious. Debris
include drums, household refuse, wood, metals, and other common domestic and military landfilt
material. During the inspection, no liquid waste was observed as surface stains or puddles.
Vegetation appears to be unstressed. Surface water was ponded behind one of the mounds but
did not have any discoloration or surface sheen. Aerial photographs support this LFO1 history.
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Limited Field Investigation
Eielson Air Force Base

At the drum storage area, hardened asphaltic material is abundant, as puddled patches and as
spills from broken and punctured drums. About 1000 empty drums remained on site

(Figure 6.2), as of June 1993. The drums are either in a narrow windrow of soil and debris or
scattered around the area, singly or in small groups. Most of the drums appear to have
contained asphalt material and many are crushed and unlabeled. A large amount of metal
_strapping and wood debris is also mixed into the main windrow. Stressed vegetation is not
obvious, although the area has been scraped clear.

6.3.2 Previous Investigations. Four previous investigations were done in the area adjacent to
LFO1 (CH2M Hill 1982; Dames & Moore 1985, 1986; HLA 1989); however, none of these studies
located the landfill or the drum storage area. Harding Lawson Associates (1990) reported the
landfill location and performed a cursory investigation of the drum storage area. Monitoring
wells were drilled in three locations at the end of the gravel access road near Piledriver Slough
(Table 6.1). Data collected from previous investigations at the landfill (Tables 6.2 through 6.4)
indicated detectable amounts of 1,2-dichloroethane in one groundwater sample and DDT, DDD,
and DDE in soil. Metals data suggested that arsenic, barium, chromium, lead, iron, and
magnesium might be elevated in groundwater. Polychlorinated biphenyls (PCBs), semivolatile
organic compounds, phenol, other pesticides, nitrates, and lead (groundwater) concentrations
were below detection limits. Benzene, toluene, ethylbenzene, and xylene concentrations were
above detection limits in a soil gas screening survey but not in groundwater. No samples have
been collected from the drum storage area.

6.4 PHASE 2 LIMITED FIELD INVESTIGATION ACTIVITY AND DATA

6.4.1 Potential Contaminants of Concern. In addition to the contaminants detected, several
other compounds were probably disposed at LFO1. Solvents, degreasers, paints, thinners, and
de-icer/antifreeze solutions are expected waste of routine base activities. Pesticide/herbicides,
PCBs, waste oils, diesel, gasoline, and hydraulic fluids could be expected. Heavy metals (as
components in batteries), photographic solutions, paint, and fly ash may also have been intro-
duced. Asphalt cement was found at the drum storage area. Based on the expected
components of these materials, the potential contaminants of concern are

arsenic 1,2-dichloroethylene PCB

cadmium 1-methylnaphthalene tetrachloroethylene
chromium 1,1,1-trichloroethane tetraethyl lead

copper 1,1,2,2-tetrachloroethane tetramethyl lead

lead ' acetone toluene

nickel benzene trichloroethylene

zinc DDT, DDD, DDE trichlorofluoromethane
1,1-dichloroethane ethylbenzene vinyl chloride
1,2-dichloroethane naphthalene ' xylene
1,1-dichloroethylene polycyclic aromatic hydrocarbon (PAH)
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Limited Field Investigation
Eielson Air Force Base

6.4.2 Conceptual Model. Site-specific geology and hydrology data are sparse. Soil borings
located west of the landfill revealed loose- to dense-packed silt, sandy gravel, and gravelly sand
to 7.8 m. Natural gamma logging of the borings did not locate any sharp stratigraphic discon-
tinuities. In general, the depositional model for these sediments would include overbank and
braided channel deposits associated with the Piledriver-Tanana fiuvial system. Water levels in
wells vary from 1.8 to 2.4 m during the spring to fall. Significant seasonal variation is expected
because of the proximity to Piledriver Slough and expected ground-surface water interaction.
The regional groundwater gradient is to the north-northwest, sub-parallel to the Tanana River at
about 0.9 m/km. The local gradient, impacted by bank storage and recharge from Piledriver
Slough, may be less well defined and vary seasonally.

The conceptual model for LFO1 suggests release of contaminants from the buried refuse or
drums and transport of leachate to the soils and groundwater. Secondary transport by sediment
or groundwater to the surface waters of Piledriver Slough was also assumed with subsequent
contamination of aquatic biota. Exposure is assumed to include ingestion of soil, ground,
and/or surface water. Inhalation and dermal contact were presumed less conservative.
Ingestion of contaminated aquatic biota was also considered.

The model is constrained by simple advective travel times of 120 days for the landfill and
960 days for the drum storage area, assuming no retardation and a groundwater velocity of
0.37 m/day. This suggests that volatile components originating in the landfill may have been
dispersed but that dense nonagueous phase liquids and hydrophobic species may remain.

6.4.3 Sampling Objective and Strategy. Because of the likelihood of multimedia pathways,
the potential contaminants of concern required assessment in soil and groundwater. Although
surface water and sediment are a potential exposure pathway, the conceptual model suggests
that data from the surface water bodies and sediment could easily reflect multiple, compiex
releases unrelated to this site. Contamination of the proximal groundwater and soll is very likely
given a release from the landfill or drum storage area and would give a more definitive indication
of the need for further CERCLA work at LFO1.

In summary, the following sampling strategy was used at LFO1.

Objective: To evaluate contamination at LFO1 that is the result of the landfill and the drum
storage area.

Action: Install monitoring Well 01MWO03 at the drum storage area and Well 01MWO04 at
the landfill.

Sample soil underlying the drum storage area and within the surface drainage
down gradient of the landfill.

Sample groundwater at both locations.

Activity: Soil was sampled at regular intervals from the surface to the top of the water
table. A grab sample of pit water was taken. Soil and water were analyzed for
inductively coupled plasma metals, lead, arsenic, pesticides, volatile organic
compounds, and semivolatile organic compounds.

Water was sampled from both monitoring wells and analyzed for inductively
coupled plasma metals, lead, arsenic, pesticides, volatile organic compounds,
and semivolatile organic compounds.
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Limited Reld Investigation
Eielson Air Force Base

Surface soil was removed from the surface drainage down gradient of the
landfill and analyzed for inductively coupled plasma metals, lead, arsenic,
pesticides, volatile organic compounds, and semivolatile organic compounds.

6.4.4 Limited Field Investigation Field Work. Sampling of soil and groundwater included
efforts at the landfili and the drum storage area (Figures 6.1 and 6.2). Sampling at the drum
storage area included soil at the three areas of multiple drums, three locations adjacent to the
windrow of excavated drums, and one at the area of asphalt cement puddles (Figure 6.2). Sites
were trenched with a backhoe to the top of the water table and samples were taken from the
surface, the top of the water table, and one from a median depth. Surface soil samples were a
composite of the material from the ground surface to the depth of the first backhoe cut, gener-
ally about 0.5 m. A grab sample of unfiltered groundwater was taken from each excavation.
Three soil samples and one groundwater sample were generated per station. Soil samples were
analyzed for volatile and semivolatile organic compounds, PAHSs, pesticides, total metals, and
PCBs. Groundwater samples were analyzed for the same parameters.

A soil sample was taken from the surface drainage below the landfill. This sample was analyzed
for volatile and semivolatile organic compounds, pesticides/herbicides, and total metals.

A down gradient well (01MWO03) was drilled along the drum storage area access road, directly
adjacent to the Department of Public Works borrow pit pond (Figure 6.1). Groundwater and soil
were sampled at this location. A second well (01MWO04) was drilled adjacent to the landfill
mounds (Figure 6.1). In addition, work planned by the base-wide background sampling task
includes sampling at the older Harding Lawson Associates wells. Details on this work are in a
report by the U.S. Air Force (1994).

Geologic logs for the two wells and the seven pits reveal a consistent stratigraphy (Appendix B).
The landfill is underiain by about 3.3 m (11 ft) of light brown sandy loam, followed by 1.2 m (4 ft)
or greater of dark grey, medium sand and gravel. Groundwater was encountered at 2.6 m

(8.5 ft) below surface. Photoionization detector and LEL meters did not detect any methane or
isobutylene. The first four pits at the drum storage area were similar and all probably reflect
axial Tanana River sands and gravel overlain by overbank, fluvial deposits of Holocene age.
Groundwater levels were observed at 1.5 to 2.9 m (4.8 to 9.4 ft) below the surface. At Pits 5, 6,
and 7, a distinctive organic-rich, fetid, sandy silt layer was encountered at about 0.1 to 0.45 m
(0.5 to 1.5 ft) below the surface. At about 0.9 to 2 m (3 to 6 ft) below the surface, the axial sand
and gravel was encountered. This stratigraphic sequence appears to trace a buried alluvial
channel and may represent a distinct geologic environment relative to background metal
concentrations.

Groundwater and soil, including unfiltered grab samples of pit water, were analyzed for semi-
volatile organic compounds (Tables 6.5 and 6.6); pesticides/herbicides (Tables 6.7 and 6.8); and
volatile organic compounds and inductively coupled plasma metals, arsenic, and lead

(Tables 6.9 and 6.10). A pit water sample was not taken at Pit 7 because of extreme turbidity.

6.5 DISCUSSION OF LIMITED FIELD INVESTIGATION DATA

The Phase 2 limited field investigation data have been compared to regulatory, risk-based and
background criteria. All soil and groundwater samples at both the landfill and drum storage area
are below detection limits in semivolatile organic compounds (Tables 6.5 and 6.6) except for one
value. Diethylphthalate (1700 ug/kg) was found at the drum storage area, Pit 3, at a value far
below risk-based criteria (Table 6.11). This analyte is a common laboratory contaminant.
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Pesticide values (Table 6.7) were below detection limits in groundwater from both wells. The soil
sample from the landfill drainage contained trace amounts of DDD (1.8 ug/kg) and DDT

(1.4 ug/kg). Pit samples also contained DDD at 2.0 ug/kg (Pit 2) and 6.0 ug/kg (Pit 4). DDT
was also detected at Pit 4 (20 ug/kg). Delta BHC was also detected at Pit 3 in the water grab
sample at 0.0065 ug/L. All of the values are well below risk-based criteria (Table 6.11).

Volatile organic compound data (Table 6.8) were not recovered for well water at the drum
storage site. Pit grab samples are represented by values below detection limits in most cases.
Although these pit water samples were unfiltered and not representative of dissolved metals,
they did not indicate contamination by organic compounds. Methylene chloride was reported
from pit water at Pit 1 (0.16 ug/L) but at a level far below all criteria (Table 6.9). The ground-
water and surface soil samples from the landfill well have no detectable levels of volatile
analytes, suggesting that historical groundwater values of 1,2-dichloroethylene (Table 6.2) were
not representative of the landfill. Recall, this sample was collected before the true location of
LF01 was uncovered and from wells that were located closer to Piledriver Slough. Data
retrieved from these wells are probably more representative of surface to groundwater contami-
nation from the slough. The pit samples from the drum storage area contained detectable levels
at Pit 1 of ethylbenzene (0.3 ug/kg), tetrachloroethylene (0.17 ug/kg), xylene (0.95 ug/kg), and
at Pit 6 of toluene (0.25 ug/kg), but all values are below risk-based and regulatory criteria.

Historical data suggest that arsenic, barium, chromium, lead, iron, and magnesium might be a
problem in groundwater at the landfill (Table 6.2). The data were taken from incorrectly located
wells, relative to the true position of the landfill. Heavy metals, including arsenic and lead

(Table 6.9), were below risk-based criteria in groundwater from the wells at both the drum stor-
age area and the landfill. Iron was greater than background values (Appendix A) in both wells.
The landfill soil sample was below risk-based criteria in every metal except arsenic, which was
below background. Among the pit soils, lead and arsenic are both above regulatory or risk-
based criteria but are well below background values indicating that background risks exceed
those attributable to the sampled soils. Arsenic is slightly above background values

(15,000 ug/kg) at Pits 5 (15,000 ug/kg), 6 (16,000 ug/kg), and 7 (18,000 ug/kg). First, although
arsenic-containing pesticides might have been stored at the site, there is no evidence for a
major source of arsenic in the mostly asphalt-containing drums that were removed. Second, the
three pits uncovered a thick sequence of organic-rich silt overlying sandy gravel (Appendix B), a
stratigraphic sequence common to the Fairbanks area as a placer gold host formation (Pewe

et al. 1976). Arsenic concentrations commonly increase in alluvial stream deposits from the
Fairbanks area derived from gold-bearing bedrock (Weber 1986). This suggests that arsenic and
precious metals may be abundant in the sequence and may be slightly elevated with respect to
the main base. The highest values of copper and chromium are also found at Pit 6. Grab
samples of pit water were turbid and had values of lead, arsenic, and all other metals higher
than background, clearly attributable to suspended sediment. Iron also is elevated relative to
background in groundwater sampled at both wells. The values (5700 and 8000 ug/L) are well
within the upper 95% confidence interval of 11,000 ug/L established by Krumhardt (1982) for the
area around North Pole, less than 15 km west of the base.

Data gathered from the four previous investigations of LFO1 were recorded without understand-
ing the correct extent of the landfill. Because of this, soil and groundwater samples and the
conceptual model of the source were all fundamentally flawed. By located wells along Piledriver
Slough, it is not clear that groundwater contaminated by landfill leachate was ever sampled.
River stage fluctuations strongly influence the groundwater gradient in alluvial aquifers (Larkin
and Sharp Jr. 1992) and without explicit consideration of this factor, samples from the earlier
wells could be sampling groundwater flowing parallel, transverse, or oblique to Piledriver Slough.
The well constructed during the limited field investigation was located less than 10 m adjacent
and down gradient of the true landfill and would be much less influenced by surface water
dynamics.
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6.6 RISK CHARACTERIZATION

6.6.1 Soil. No volatile or semivolatile organic compounds, pesticides, or herbicides were
detected in the soil at the landfill. All metal concentrations were below risk-based criteria or
background. This suggests that the pathway for soils at the landfill is not complete. Volatile and
semivolatile organic compounds at the drum storage area were well below regulatory and risk-
based criteria. Pesticides do not exceed risk-based criteria. Metals at the drum storage area
are below background levels except for arsenic. This appears to reflect local geological condi-
tions and suggests that soil is not a complete pathway at LFO1. Iron also is elevated relative to
background in ground water sampled at both wells. The values (5700 and 8000 ug/L) are
above the upper 95% confidence interval limit of 2545 ug/L for base background (Appendix A)
but are well within the upper 95% confidence interval limit of 11,000 ug/L established by
Krumhardt (1982) for the area around North Pole, less than 15 km west of the base.

6.6.2 Groundwater. As discussed in Section 6.5, seasonal fluctuations in surface to ground-
water interactions are not expected to affect the data retrieved from the two wells at LFO1. In
any case, well water samples at both the landfill and drum storage area were not contaminated.
This indicates that groundwater is not a complete pathway at LF01.

6.6.3 Surface Water. Because surface soil is not contaminated at the landfill, it is unlikely that
surface water would be contaminated by overland flow. The sample of surface soil taken from
the down slope drainage at the landfill was not contaminated above background or risk-based
criteria. Groundwater at this site is also not contaminated and surface to groundwater contami-
nation of Piledriver Slough is also not likely.

Surface soil at the drum storage area is uncontaminated. This suggests that the surface water
pathway is incomplete at LFO1.

6.6.4 Air. Any free, uncontained volatile compounds would have evaporated in the time
elapsed since the landfill was abandoned (1960). No full or partially full drums or other
containers of solvents, fuel, or other volatile-compound containing waste have been found at
LFO1. In any case, levels of such contaminants in soil and groundwater were below regulatory
or risk-based criteria.

Because there was no evidence for contamination of the surface soils found at either the landfill
or the drum storage site at levels greater than the criteria, the resuspension pathway does not
appear to be complete. At the drum storage area, all volatile compounds are within regulatory
and risk-based limits. Surface soil is uncontaminated. This suggests that no complete air
pathway exists at LF0O1.

6.7 CONCLUSIONS AND RECOMMENDATIONS

Based upon the data of the Phase 2 source evaluation investigation, no evidence exists that
LF01 is a source of contamination to human or ecological receptors. As part of the site-wide
Eielson AFB groundwater monitoring plan, wells 01MW04 and 01MWO03 should be monitored for
RCRA Subtitle D landfill constituents.

In addition, the site should be restored and maintained in such a way as to minimize physical
hazards due to exposed debris and to reduce infiltration and the formation of leachate.
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TABLE 6.1. Monitor Well Construction Details and Survey Data, LFO1

LF01 Monitor Well Construction Details and Survey Data

WellNo. | Year | Depth | Screened Years Water Table Elevation (ft)

(Ol No.) | Const. | (ft) | Inu(ft) Sampled Jun-84 | Dec-84 | Sep-86 | 1987 . 10/17/88 | 10/18/88 | 10/29/88
01MO} 1988 | 250 [ 45-200 | 1988 i ; 5357 | 536.16
01MO2 | 1988 | 250 ‘ 4.5-200 1988 | 535.88 -- 536.05
OIMWI0 | 1984 | 250 | 5-.25 |1984,86,87,88| 5351 | 5366 | 53759 | N/A | 53599 -- 536.18
(W-10) l j '

No Entry Well not constructed.

- - Water table elevation not measured

N/A Data not available.
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TABLE 6.2. Groundwater Sample Data From Previous Investigations, LFO1

LF0) Groand Water Sampie Dama From Previous Lovestigations
I Dez. 01M01 01MO2 | 0IMW10 Conc. Location
Py Analvaed | Untn ' Limit 1968 | 1988-Dap! 1988 1984 1986 1987 1988 Range of Max.
1
Oil and Groase nell 500 2000 2000 01IMW10
| PCBs vy 9 K] ND

Pesticiges ['r1, 9 002-02

Prepois ng 10 ND

TDS nell 1000 196000 | 222000 | 183000 .- 180000 |Unknown; 204000 | 188000-222000 01MO01
TOC ['r1, 9 1000 1000 1000 0IMW10
TOX nell 10 89 89 01MW10
pH (ficld) 685 685 01IMW10
Spec. Cond. @ 25°C pmbos/cm 21 211 0IMW10
Paroleum Hydrocurbon: ND ND  |Unknown

Pargegbe Halocrbons

Chiorobenzene nell 034 ND 0371 ND ND ND 0371 01MO1
Chloromethane nell 04 ND ND 03566 ND 206 0566-2.06 01M02
1,2 Dichlorocthane ng/l 2 ND ND ND ND 0387 0387 O1MWI10
Trichlotfhoromethane nell 044 ND ND 3 ND 3 0IMW10
Purpeabk Arcmatics

Bearene ug/l 0.15 ND 023 ND ND ND o2 01M01
Tohwene pal 028 ND 035 ND ND ND 035 01M01
Semi-VOC ND ND ND ND

Anenic

Arsenic, tal pal 1.8 168 117 3.1 3.1-1689 01M01
Arseaic, dissolved nel 18 5 6 ND ND 5-6 01MO0}
Leag M
Lead, toml ng/l 14 238 647 5 20 ND 62 6.2-100 01M0!
Leud, dissolved ['r1, 9 14 [ ND ND ND [ 01M0}

4

Merany

Merarry, tol ug/l 0.2 ND ND 06 ND 06 01M02
Mercury, dissolved net 2 ND ND ND ND
ICP Metals Saan

Alminum, total nell 30 17900 59600 102000 4960 4960-102000 01M02
Arscnic, total ['r1, 9 40 89 169 1.3 31 3.1-168 01M01
Barium, total nel . 18 mn 914 1240 1Z7 127-1240 01M02
Barium, dissclved pal 1.3 100 200 100 90 90-200 01M01
Cadmium, total nell 3 ND ND k3 ND iz 01M02
Calctum, toml Mol 12 60800 76100 83000 51400 51400-83000 01M02
Calcium, dissoived L 3 52200 54200 44300 43000 42200- 54200 O01MO;
Chromium, total ng/l 6 28.]1 120 198 ND 28.1-198 01M02
Coball, tota] ng/l 6 19.1 629 334 82 8.2-834 01MO02
Coppez, wtal KL 3 840 32 22 172 172325 01M01
lron, \otal nell 20 23400 92300 164000 7360 7360- 164000 01M02
lron, dissoived ng/l 20 40 40 40 30 30-40 01M0102
Leud, toual ug/l 30 ND 100 100 ND 100 01MOL02
Magnesium, total ng/l a4 16100 33800 50000 11300 11300-50000 01M02
Magnesium, dissoived ng/l a4 9880 10300 8180 9100 8030- 1300 01M01
Munganese, total ng/l 14 1240 260 3180 435 4353180 01MO02
Mangancee, dissolved L 14 $00 900 40 10 10-900 01M01
Nickel, tota) neL 20 34 117 197 ND 374197 01M02
Poussium, total ug/l 408 6400 12800 15800 3950 3950-15800 O1M02
Poussium, dissolved neln 408 2520 2670 310 2480 2290-2670 01M01
Sodium, total ug/l 82 7190 11500 14700 4720 4720-14700 01M02
Sodium, dissolved ’'r7, 9 82 4220 4380 4000 4020 3800-4380 01M01}
Vanadium, total Ty, 8 10 422 163 288 ND 422-288 01M02
Zinc, ol ['r1, 9 2 721 0 418 308 308418 01IM02
Zinc, dissolved T*7, 8 2 40 40 40 40 40 01M01,/02/W10
Common Anicgs
Chlorice ng/l 00 1849 1259 1167 1198 1167-1849 GIMO1
Sulfate L 500 32420 30900 33150 31420 30900-33150 01M02
Nigogen ND ND ND ND
No Entry Parameier not analyzed for. -- Putwmeter in sub of aoalyses for well, but not analyzed.
ND Parumeter not detecied. Unknown  Refevence unavailable a this time.
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TABLE 6.3. Surface Water Sample Data From Previous Investigations, LFO1

LFO1 Surface Water Sample Dats.

From Previous Investigations

] Det 01801
Parsm eter Analvzed Units Limit 1988
Oii and Grease He/L 500
PCBs it 05
Pesticides ngl | 00202
Pbenols ne/l 10
DS ug/lL 1006 | 174000
TOC ng/l 1000
TOX Ke/L 10
pH (field)
Spec. Cond. @ 25°C umhos/cm
Pemoleun Hydrocsbons ND
Pucgeable Halocarbons ND
Purgeshic Aromaics ND
Semi-VOC ND
Arsenic
Arsenic, 1ota] ug/L 1.8 ND
Arsenic, dissolved He/L 18 ND
Lead
Lead, total ugL 1.4 ND
Lead, dissolved ngll 14 ND
Merqury
Mexcury, total He/L 02 ND
Mercury, dissoived ug/L 02 ND
ICP Meals Scan
Alumimum, total ue/L 30 762
Barium, 1otal nlL 18 533
Barium, dissolved HglL 1.8 S0
Calcium, total uglL 13 | 44500
Calcium, dissolved HelL 12 | 42200
Iron, total e/l 20 196
Iron, dissolved KL 20 30
Lead, total HelL 30 ND
Magnesium, total nglL 44 84
Magnesium, dissolved HeL 44 8030
Manganese, towl e/l 14 712
Manganese, dissolved ueg/L 14 70
FPoussium, total wel 408 3070
Possium, dissolved ne/L 408 2%
Sodium, wotal ug/l 82 4090
Sodium, dissolved nalL 8 3800
Zinc, ol kel 2 15.9
Zinc, dissolved Ka/L 2 20
Common Anions
Chloride ug/l 200 1307
Sulfate kel 500 31470
Nirogen ND

No Entry  Parameter not analyzed for.

ND Psrameter not detected.
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TABLE 6.4. Soil Sample Data From Previous Investigations, LFO1

LF01 Sediment Sample Data From Previous Investigations

Det. 0IMO1 | 0IMO2 | 0IMWIO| BI-A B1-B B1-C B1-D Conc. Location
Parameter Analyzed Units Limit 1988 1988 1984 1986 1986 1986 1986 | Range of Max.
Oil and Grease mg/g 0.008 0.009 0.009 0IMWI0
PCBs He/s 0.05 . ND
Phenol ng/g 5 ND
Moisture % 14 13 24 17 13 13-24 B1 R
Lead ne/g 6 ND
Pesticides
o.p-DDT ng/g 0.005 0.009 0.009 0IMW10
p.p-DDT ng/g 0.005 0.057 0.057 0IMW10
DDD ng/g | 0.002 0.023 0.023 0IMW10
4,4-DDD mg/kg | 0.0002 0.002 ND 0.003 ND .002-.003 B1-C
4,4-DDE mg/kg | 0.0005 0.004 0.003 0.001 ND 001-.004 B1-A
4,4-DDT mg/kg | 0.0005 0.007 0.02 0.004 0.003 003-.02 B1-B
Petroleum Hydrocarbons mg/kg 10.2 ND 211 21.1 01IM02
Volatile Organics '
Methylene Chloride mg/kg 0.15 ND 0.29 0.29 0ItM02

emi-Volati} anic ND ND

No Entry Parameter not analyzed for.

ND Parameter not detected.
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TABLE 6.5. Semivolatile Organic Compounds Analyzed for and Detected in Groundwater, LF01

LF01 01MO03 01M04 Range of Location / Date
GROUND-WATER Method | Units MDL Aug-93 Aug-93 Values of Maximum

lo-Cresol 8270 ug/L 1.80 ND ND ND N/A
-Cresol 8270 ug/L 144 ND ND ND N/A
Cresol 8270 ug/L 3.54 ND ND ND N/A
crosenc 8270 ug/l 1.03 ND ND ND N/A
Naphthanlene 8270 ug/l 6.50 ND ND ND N/A
'entachlorophenol 8270 ug/L 8.07 ND ND ND N/A
enol 8270 ug/L 0.833 ND ND ND N/A
Tributyl Phosphate 8270 | pgl | 442 ND ND ND N/A
[Tris-2-Chlorocthyl Phosphate 8270 g/l 2.88 ND ND ND N/A
Benzothiazole 8270 ug/l 2.55 ND ND ND N/A
Bis(2-Ethylhexy])Phthalate 8270 ug/L 4.07 ND ND ND N/A
[2,4-Dichlotophenol 8270 ug/L 2.80 ND ND ND N/A
[2-Nitrophenol 8270 g/l 3.96 ND ND ND N/A
Dichlorobenzene 8270 ug/l 4.64 ND ND ND N/A
-Methy] Pyridine 8270 ug/L 5.83 ND ND ND N/A
[Acenaphthene 8270 ug/L 2.88 ND ND ND N/A
lAcenaphthylene 8270 ug/l 3.96 ND ND ND N/A
JAcetophenone 8270 g/l 2.38 ND ND ND N/A
[2-Acetylaminofluorine 8270 ug/L 2.83 ND ND ND N/A
2-Aminobiphenyl 8270 ug/L 3.83 ND ND ND N/A
lAniline 8270 ug/L 3.53 ND ND ND N/A
Anthracene 8270 g/l 2.95 ND ND ND N/A
Aramite 8270 g/l 8.60 ND ND ND N/A
Benzo(A)Anthracene 8270 ug/l 2.34 ND ND ND N/A
Benzo(B)Fluorathene 8270 ug/l 4.41 ND ND ND N/A
Benzo(K)Fluorathene 8270 ug/l 221 ND ND ND N/A
Benzo(G,H,DPerylenc 8270 ug/l 3.65 ND ND ND N/A
Benzo(A)Pyrene 8270 ug/L 1.70 ND ND ND N/A
Benzyl Alcohol 8270 ug/l 5.16 ND ND ND N/A
Bis(2-Chloroethoxy)Methane 8270 ug/l 713 ND ND ND N/A
Bis(2-Chlorocthyl)Ether 8270 ug/l 2.90 ND ND ND N/A
Bis(2-Chloro-1-Methylethyl)Ether 8270 g/l 3.35 ND ND ND N/A
[4-Bromophenyl-Phenylcther 8270 ug/l 234 ND ND ND N/A
Butylbenzylphthalate 8270 Mg/l 5.94 ND ND ND N/A
Chloroanaline 8270 ug/L 13.2 ND ND ND N/A
[ghlorobenzilm 8270 ug/L 8.69 ND ND ND N/A
p-Chloro-m-Cresol 8270 ug/l 7.41 ND ND ND N/A
[2-Chioronaphthanlene 8270 ug/l 3.02 ND ND ND N/A
b-Chlorophenol 8270 | wgL | 191 ND ND ND N/A
[4-Chiorophenyl Phenyl Ether 8270 ug/L 3.04 ND - ND ND N/A
Chrysene 8270 ug/l 1.70 ND ND ND N/A
iallate 8270 g/l 3.15 ND ND ND N/A
ibenz( A, H)Anthracene 8270 ug/l 1.92 ND ND ND N/A
ibenzofuran 8270 g/l 2.54 ND ND ND N/A
i-N-Butylphthalate 8270 | pgL | 434 ND ND ND N/A
Dichlorobenzene 8270 g/l 3.7 ND ND ND N/A
-Dichlorobenzene 8270 ug/L 7.85 ND ND ND N/A
3,3"-Dichlorobenzidine 8270 ug/l 3.88 ND ND ND N/A
,6-Dichlorophenol 8270 ug/l 347 ND ND ND N/A
iethylphthalate 8270 | pgl | 8.4 ND ND ND N/A
ionazin 8270 ng/l 3.04 ND ND ND N/A
imethoate 8270 ug/L 10.0 ND ND ND N/A
p-(Dimethylamino)Azobenzene 8270 ug/L 3.36 ND ND ND N/A
7,12-Dimethylbenz{ A]Anthracenc 8270 ug/L 1.82 ND ND ND N/A
Pyridine 8270 ug/L 4.57 ND ND ND N/A
3,3-Dimethylbenzidine 8270 g/l 104 ND ND ND N/A
|A,A-Dimecthylphenethylamine 8270 ug/l 37.80 ND ND ND N/A
2,4-Dimethylphenol 8270 ug/l 5.88 ND ND ND N/A
[Dimethylphthalate 8270 g/l 5.55 ND ND ND N/A
Im-Dinitrobenzene 8270 ug/l 9.35 ND ND ND N/A
14,6-Dinitro-o-c-Cresol 8270 g/l 5.55 ND ND ND N/A
[2,4-Dinitrophenol 8270 ug/l 446 ND ND ND N/A
2,4-Dinitrotoluenc 8270 ug/l 2.59 ND ND ND N/A
[2,6-Dinitrotoluenc 8270 ug/l 2.85 ND ND ND N/A
i-N-Octylphthalate 8270 g/l 2.98 ND ND - ND N/A
Eiphcnylaminc 8270 ug/l 2.86 ND ND ND N/A
Ethyl Methane Sulfonate 8270 ug/L 2.07 ND ND ND N/A
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LF01 01M03 01M04 Range of Location / Date
GROUND-WATER Method | Units | MDL Aug-93 Aug-93 Values of Maximum
‘amphur 8270 ug/L 12.80 ND ND ND N/A
Fluoranthene 8270 pug/L 4.62 ND ND ND N/A
uorene 8270 ug/L 2.56 ND ND ND N/A
Hexachlorobenzene 8270 ug/L 2.38 ND ND ND N/A
cxachlorobutadicnc 8270 ug/L 429 ND ND ND N/A
exachlorocyclopentadicnc 8270 ug/L 2.62 ND ND ND N/A
exachlorocthanc 8270 ug/L 4.73 ND ND ND N/A
exachlorophenc 8270 ug/L 19.60 ND ND ND N/A
exachloropropene 8270 ug/L 3.68 ND - ND ND N/A
Indeno(1,2,3-Cd)Pyrenc 8270 ug/L 3.21 ND ND ND N/A
[sodrin 8270 ug/L 1.44 ND ND ND N/A
[sophorone 8270 ug/L 3.29 ND ND ND N/A
[sosafrole 8270 ug/L 225 ND ND ND N/A
Kcponc 8270 ug/L 9.59 ND ND ND N/A
Methapyraline 8270 ug/L 8.45 ND ND ND N/A
3-Methylcholanthrene 8270 ug/L 2.63 ND ND ND N/A
Methyl Mcthane Sulfonate 8270 ug/L 1.61 ND ND ND N/A
[2-Mcthylinaphthalenc 8270 ug/L 2.76 ND ND ND N/A
1,4-Naphthoquinonc 8270 ng/L 10.0 ND ND ND N/A
1-Naphthylamine 8270 ug/L 25.30 ND ND ND N/A
[2-Naphthylamine 8270 ug/L 15.60 ND ND ND N/A
o-Nitroanilinc 8270 ug/L 7.82 ND ND ND N/A
Im-Nitroaniline 8270 ug/L 9.52 ND ND ND N/A
p-Nitroaniline 8270 ug/L 21.40 ND ND ND N/A
||Nitrobenzenc 8270 ug/L 3.16 ND ND ND N/A
Nitrophenol 8270 ng/L 1.52 ND ND ND N/A
4-Nitroquinoline-1-Oxide 8270 ug/L 6.00 ND ND ND N/A
N-Nitrosodi-n-Butylamine 8270 ug/L 32 ND ND ND N/A
N-Nitrosodicthylamine 8270 ug/L 2.90 ND ND ND N/A
N-Nitrosodimethylamine 8270 ug/L 3.81 ND ND ND N/A
N-Nitrosodiphenylamine 8270 ug/L 2.11 ND ND ND N/A
N-Nitrosodipropylamine 8270 ug/L 3.67 ND ND ND N/A
N-Nitrosomethylethylamine 8270 ug/L 2.83 ND ND ND N/A
N-nitrosomorpholinc 8270 ug/L 3.27 ND ND ND N/A
N-Nitrosopiperidine 8270 ug/L 435 ND ND ND N/A
IN-Nitrosopyrolidinc 8270 ug/L 2.78 ND ND ND N/A
5-Nitro-o-Toluidine 8270 ug/L 5.25 ND ND ND N/A
arathion 8270 ug/L 3.90 ND ND ND N/A
cntachlorobenzene 8270 ug/L 3.99 ND ND ND N/A
Pentachloronitrobenzene 8270 ug/L 2.49 ND ND ND N/A
Pentacetin 8270 ug/L 4.78 ND ND ND N/A
Phenanthrenc 8270 ug/L 527 ND ND ND N/A
p-Phenylencdiamine 8270 ug/L 3.09 ND ND ND N/A
Pronamide 8270 ug/L 342 ND ND ND N/A
c 8270 ug/L 3.69 ND ND ND N/A
Safrole 8270 ug/L 2 ND ND ND N/A
,3,4,6-Tetrachlorophenol 8270 ug/L 4.39 ND ND ND N/A
1,2,4,5-Tetrachlorobenzene 8270 ug/L 4.717 ND ND ND N/A
ctracthyl Dithiopyrophosphate 8270 ug/L 2.81 ND ND ND N/A
Toluidine 8270 ug/L 2.27 ND ND ND N/A
1,2,4-Trichlorobenzene 8270 ug/L 4.14 ND ND ND N/A
,4,5-Trichlorophenol 8270 ug/L 4.01 ND ND ND N/A
,4,6-Trichlorophenol 8270 ug/L 2.54 ND ND ND N/A
,0,0-Tricthy lphosphorothioate 8270 ug/L 5.19 ND ND ND N/A
syn-Trinitrobenzene 8270 pg/l 3.74 ND ND ND N/A
NOTE:  01MO03 is near the Drum Storage Area.
01M04 is near the Landfill.
March 16, 1994 6.14 @ Printed on Recycled Paper
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TABLE 6.6. Semivolatile Organic Compounds Analyzed for and Detected in Soil, LFO1

Surface Pit ) - Soil Pit 1 - Watee Pit 2 - Soil Pit 2. Water
Soil [ Water LF01 54 B | LFOLS1) | LROISI.2 | LFOL.S13 | LFOI_WI 1FO1 821 | LPO1 S22 | LFO1_S23 | LFOI_ W2
Method [Units | MDL | Units]| MDL 109-R Aug 93 123.8 Aup-93| 3.60 Aug-93 [ 84-n Aup 93| 8.4 Aug-53) 180 Aug93]4.7-0 Aug93] 660 Aug93]66-0 Aug93
8270 [ppXKg| 948 | 130 ND ND ND " ND ND ND ND ND ND
8270 |ppXg| 921 | 144 ND ND ND ND ND ND ND ND ND
0270 jugKg| 188 | 34 ND ND ND ND ND ND ND ND ND
8270 |ppKg| 468 A ] 10D ND ND ND ND ND ND ND ND ND
8270 |pgKg| 168 | 630 ND ND ND ND ND ND ND ND ND
8270 {pgKgl 254 A | 807 ND ND ND ND ND ND ND ND ND
8270 |pgKg| 127 pgA | o3 ND ND ND ND ND ND ND ND ND
8270 |pgkg| 223 A | 442 ND ND ND ND ND ND ND ND ND
8270 (pgKs| 9T ppA | 288 ND ND ND ND ND ND ND ND ND
8270 |pgKg| 144 pgA | 238 ND ND ND ND ND ND ND ND ND
8270 |ppKg| 689 A ] 4o ND ND ND ND ND ND ND ND ND
8270 |pgKg| 160 pgA | 280 ND ND ND ND ND ND ND ND ND
8270 Jpg/Kg| 195 pp | 396 ND ND ND ND ND ND ND ND ND
0270 1pgKe| 161 pp ] 464 ND ND ND ND ND ND ND ND ND
8270 [ppKg| 339 A | 83 ND ND ND ND ND ND ND ND ND
8270 {ppKg| 168 | 288 ND ND ND ND ND ND ND ND ND
8210 {pekg| 157 A | 396 ND ND ND ND ND ND ND ND ND
8270 {ppKg| 169 gL | 238 ND ND ND ND ND ND ND ND ND
8270 |ppKg] 203 peA| 283 ND ND ND ND ND ND ND ND ND
8270 lpgKg] 430 pgA| 303 ND ND ND ND ND ND ND ND ND
8270 fppKg| 202 pA| 38 ND ND ND ND ND ND ND ND ND
8270 jpgkg| 177 pgA| 298 ND ND ND ND ND ND ND ND ND
8270 |pgKg! 267 A | 860 ND ND ND ND ND ND ND ND ND
8270 [ppKgl 170 ppA | 234 ND ND ND ND ND ND ND ND ND
8270 |ppke| 176 ]| 441 ND ND ND ND ND ND ND ND ND
8270 |ppKg| 48 A | 221 ND ND ND ND ND ND ND ND ND
8270 fppxkg| 216 ppa] 23S ND ND ND ND ND ND ND ND ND
0210 |ppKg) 164 pgA] 170 ND ND ND ND ND ND ND ND ND
8270 lugkg| 226 pga.} sa6 ND ND ND ND ND ND ND ND ND
8270 {ppkg| 362 | 13 ND ND ND ND ND ND ND ND ND
Bis(2- Chioroeihyl)Ether 8270 |ppKgl 134 A | 290 ND ND ND ND ND ND ND ND ND
1a(2-Chiloro- |-Methyletby iJEihes 0270 {pgKg| 835 pp | 338 ND ND ND ND ND ND ND ND ND
-Bromophenyl-Phenylether 8270 {ppKg| 454 Al M ND ND ND ND ND ND ND ND ND
uylbenzylptihalate 8270 |ugKg| 107 g | 394 ND ND ND ND ND ND ND ND ND
8270 JpgKg| 112 A | 132 ND ND ND ND ND ND ND ND ND
8270 |ppKg| 244 A} 869 ND ND ND ND ND ND ND ND ND
Chloro-m-Cresol 0270 |pg/Kg] 159 A | 241 ND ND ND ND ND ND ND ND ND
Chloconsphthaniene 0270 fppKgl 170 A} 302 ND ND ND ND ND ND ND ND ND
A 8270 |upKg| 144 pgA} 191 ND ND ND ND ND ND ND ND ND
Chlorophenyl Pheny! Ether 2710 |pgKgl 322 A | 3o ND ND ND ND ND ND ND ND ND
8270 fpgKg| 194 pgA | 170 ND ND ND ND ND ND ND ND ND
8270 lpgKgl 143 ppA | 318 ND ND ND ND ND ND ND ND ND
ibenz(A M)Anthracene 0270 [ppKgl 150 peA | 192 ND ND ND ND ND ND ND ND ND
8270 |ppKg| 395  pgA | 24 ND ND ND ND ND ND ND ND ND
-N-Butylphihalate 0270 {ppKgl 978 paA | 4M ND ND ND ND ND ND ND ND ND
Dichlorobenzenc 8270 [ppKg| 140 paA ) 3T ND ND ND ND ND ND ND ND ND
n-Dichlorobenzene 8270 |ppKg| 156  pga{ 788 ND ND ND ND ND ND ND ND ND
3'-Dichlorobenzidine 0270 lupKgl 454 pat| 388 ND ND ND ND ND ND ND ND ND
0270 |ppKg| 145 pga| 347 ND ND ND ND ND ND ND ND ND
8270 jpgKg| 133 paA | 894 ND ND ND 660 ND ND ND ND ND
Thionszin 8270 {pgKg| 180  pat | 304 ND ND ND ND ND ND ND ND ND
imethoate 9270 |paKg| 184  pat | 100 ND ND ND ND ND ND ND ND ND
. (Dimethylamino)Azobaizaw $270 660 paf] 33 ND ND ND ND ND ND ND ND ND
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TABLE 6.6. (Contd)

1.0l Surface Pit 1 - Soil Pit ) - Water Pit 2 - Soil Pit 2 - Water
Soil Water LFO1 S4 B { LFO1 81} LR01_S1.2 | LFO1 S13 LRO1_W1 LFO1_S2_1 LF01_S2 2 | LFO1 823 LI01_W2

SOIL Mcthod { Unis] MDL [ Unis] MDL |0.9-n Aug-93 | 23-0 Aug-93| 360 Aug-93 | 84-h Aug-93 | 8.4-N Aug- 93| 18-R Aug-93[4.7-R Aug93]|66-N Aug-93]66-0 Aug-9)
\12-Dimethylbaz{A]Antracene | 8270 |[pp/Kg| 227 (1.9 182 ND ND ND ND ND ND ND ND ND
dine 8270 |pgXKg| 205 HeL | 497 ND ND ND ND ND ND ND ND ND
3.3"-Dimahybazidine 8270 |pugXKg| 104  pgA 104 ND ND ND ND ND ND ND ND ND
A-Dinpthylphenethylaming 8270 |pgXKg| IS8 i | 3780 ND ND ND ND ND ND ND ND ND
,4-Dimeathylphenol 8270 |pg/Xg| 357 e s ND ND ND ND ND ND ND ND ND
[Dimethylphthalate 8270 |pgXKg| 570  pet 535 ND ND ND ND ND ND ND ND ND
m-Dinitrobenzene 8270 pg/Kg| 4S5 pga | 935 ND ND ND ND ND ND ND ND ND
.8-Dinitro-0<-Cresol 8270 |[pgXg| 200 Ty § 555 ND ND ND ND ND ND ND ND ND
,4-Diniwophenol 8270 |pgXg| 157 Hed | 446 ND ND ND ND ND ND ND ND ND
[2,4- Dinitsutoluene 8270 |pp/Xg| 169 Ll 29 ND ND ND ND ND ND ND ND ND
6-Dinitrotolucns 8270 |ppXg| 168 pel ] 288 ND ND ND ND ND ND ND ND ND
IDi-N-Octylphthataie 8270 |pgXKg| 228 Mo | 298 ND ND ND ND ND ND ND ND ND
[Diphenylamine 8270 |pup/Xg| 497 pet | 236 ND ND ND ND ND ND ND ND ND
yl Mcthane Sulfonate 0270 [pgXg| 118 Ml | 207 ND ND ND ND ND ND ND ND ND
[Famphur 8270 |pgXg| M7 Mgl | 1280 ND ND ND ND ND ND ND ND ND
Auonanthene 0270 |pgXg| 212 M | 462 ND ND ND ND ND ND ND ND ND
iluorene - 8270 ' |pg/XKg| 166 Het | 256 ND ND ND ND ND ND ND ND ND
Heaachiorobenzane 8270 |pgXg| 241 it | 23 ND ND ND ND ND ND ND ND ND
[Hexachlorobutadicne 8270 |pp/Xg| 182 Pt | 429 ND ND ND ND ND ND ND ND ND
Hexachlococyclopentadiene 8270 |pup/Xg| 168 peA | 262 ND ND ND ND ND ND ND ND ND
i lcanchlorocthane 8270 |pp/Xg| 146 M| 47 ND ND ND ND ND ND ND ND ND
i iexachlorophene 8270 |pg/XKg| 1190  pgL | 1960 ND ND ND ND ND ND ND ND ND
[ lexachloropropens 8270 |pp/XKg| 135 el b X ) ND ND ND ND ND ND ND ND ND
findeno(1.2,3-Cd)Pyrene 8270 |pgXg| 152 peL | 321 ND ND ND ND ND ND ND ND ND
drin 8270 |pg/Xg| 9 [Tr.% 144 ND ND ND ND ND ND ND ND ND
lsophorune 8270 |pgXg| 163 pet | 329 ND ND ND ND ND ND ND ND ND
fols 8270 |pg/Xg| 1SS pet | 228 ND ND ND ND ND ND ND ND ND
8270 |pug/XKg| 1404  pgt | 959 ND ND ND ND ND ND ND ND ND
Mcthapyrailne 8270 |ppXg| 120 HeL | 84S ND ND ND ND ND ND ND ND ND
- Mahyicholanthrane 8270 |pgXg| 170 pet | 263 ND ND ND ND ND ND ND ND ND
Methyl Mathane Sulfonats 8270 |pgXg| 132 Ml 1.61 ND ND ND ND ND ND ND ND ND
Mathylnaphihaleno 8270 |pup/Xg| 306 pgL | 276 ND ND ND ND ND ND ND ND ND
1,4-Naphihoquinuns 8270 |up/Xg| 263 [Tr.% 100 ND ND ND ND ND ND ND ND ND
1-Naphihylamine 8270 |upXg| 119 pet | 2530 ND ND ND ND ND ND ND ND ND
2- Naphthylamine 8270 |pup/Xg| 720 pgA | 1560 ND ND ND ND ND ND ND ND ND
Nitrouniline 8270 |ppXg| 121 MLl | 782 ND ND ND ND ND ND ND ND ND
n-Nivoaniline 8270 |pg/Xg| 253 pL | 952 ND ND ND ND ND ND ND ND ND
Niwoaniline 8270 |pgXKg| 1119  pgL | 2140 ND ND ND ND ND ND ND ND ND
iroberzene 3270 |ugXKg| 161 Pt | 316 ND ND ND ND ND ND ND ND ND
p- 8270 |pugXg| 195 Mt 1.52 ND ND ND ND ND ND ND ND ND
-Nitroquinoline-1-Oxide 8270 |pgXg| 262 ML | 600 ND ND ND ND ND ND ND ND ND
-Nitrosodi-n-Butylamine 0270 |ppKg| 820 peA | 322 ND ND ND ND ND ND ND ND ND
-Nitrosodiethylamine 8270 |pp/Xg| 14 HsL | 290 ND ND ND ND ND ND ND ND ND
-Nitrosodimethylamine 8270 |pupXg| 178 pet | 38 ND ND ND ND ND ND ND ND ND
-Nitrosodiphenylamine 8270 |pp/Xg| 143 HeA | 21 ND ND ND ND ND ND ND ND ND
-Nitrosodipropylamine 8270 Jpug/Xg| 164 HeL | 367 ND ND ND ND ND ND ND ND ND
-Nivosomethylcthylamine 0270 |pg/Xg| 124 wi| 2» ND ND ND ND ND ND ND ND ND
-nitresamorpholine 8270 |pugXg| 135 Mol | 327 ND ND ND ND ND ND ND ND ND
-Niwrosopiperidine 0270 |pg/Xg| 279  pgA | 43S ND ND ND ND ND ND ND ND ND
-Nitrosopyrolidine 8270 |ppXg| 1M peL| 278 ND ND ND ND ND ND ND ND ND
- Nitro-0-Toluidine 8270 |pg/Xg| 186 peL | S8 ND ND ND ND ND ND ND ND ND
arathion 8270 |pupXg| 297 HgA | 390 ND ND ND ND ND ND ND ND ND
Pentachlorobenzene 8270 I 186 7Ly 3.99 ND ND ND ND ND ND ND ND ND
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TABLE 6.6. (Contd)

LFo1 Surface Pit 1 - Soil Pit 1 - Water Pit 2 - Soil Pit 2 - Water
Soil Water LF01_S4 B | LFO1_S1_1 LFO1_S1_2 (- LFO1_S1.3 LFO1_W1 LF01_S2_1 LF01_S2 2 LF01_S2 3 LFO1_W2
SOIL Method | Units | MDL | Units| MDL 10.9-f Aug-93 ]2.3-ft Aug-93 | 3.6t Aug-93/84-fR Aug-93 | 84-t Aug-93] 18-t Aug-93/4.7-R Aug-93] 6.6t Aug-93]6.6-R Aug-93
Pentachloronitrobenzene 8270 |pugKg| 211 uglL 2.49 ND ND ND ND ND ND ND ND ND
Pentacetin 8270 |ug/Kg| 200 ugL 4.78 ND ND ND ND ND ND ND ND ND
Phenanthrene 8270 |ug/Kg| 185 ps/ll 5.27 ND ND ND ND ND ND ND ND ND
p-Phenylenediamine 8270 |pus/Kg k) B png/lL 3.09 ND ND ND ND ND ND ND ND ND
Pronamide 8270 |ugKg| 209 ng/L 342 ND ND ND ND ND ND ND ND ND
Pyrene 8270 ugKg| 177 ps/ll 3.69 ND ND ND ND ND ND ND ND ND
Safrole 8270 |us/Kg| 165 ugl 32 ND ND ND ND ND ND ND ND ND
2,3,4,6-Tetrachlorophenol 8270 |ugKg| 190 gl 439 ND ND ND ND ND ND ND ND ND
1,2,4,5-Tetrachlorobenzene 8270 |ugKg| 173 ng/L 4.m ND ND ND ND ND ND ND ND ND
etracthyl Dithiopyrophosphate 8270 |ugKg 149 ng/ll 281 ND ND ND ND ND ND ND ND ND
o-Toluidine 8270 |pg/Kg| 169 pug/L 227 ND ND ND ND ND ND ND ND ND
1,2,4-Trichlorobenzene 8270 |(ug/Kg| 179 pug/L 4.14 ND ND ND ND ND ND ND ND ND
2.4,5-Trichlorophenol 8270 |ugKg| 176 ng/L 4.01 ND ND ND ND ND ND ND ND ND
2,4,6-Trichlorophenol 8270 |pg/Kg| 138 ps/ll 254 ND ND ND ND ND ND ND ND ND
0,0,0-Triethylphosphorothioate 8270 |pug/Kg| 156 gl 5.19 ND ND ND ND ND ND ND ND ND
syn-Trinitrobenzene 8270 | ug/Ke 152 pgL 3.74 ND ND ND ND ND ND ND ND ND
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TABLE 6.6. (Contd)

ll,l-\)l Pit 3 - Sofl Pit 3 - Water Pit 4 - Soil Pit 4 - Water

Soil ] Water 1.F01_S3.1 1F01_S3 2 L1501 _S3.3 Lot_wW3 1LFO1_S4_AL | LF01_S4 2 1FO1_S4_3) |LFOI_W4_1 1

SOIL, Method | Unis] MDL [ Uniw][ MDL | 21-n Aug-93 | 4.4-t Aug-93 | 9.0-R Aug-93 | 94-R Aug-93] 21-R Aug-93 | 4.7-f Aug-93 | 74-R Aug-93| 74-ft Aug-93
0-Cresol 8270 JpugKg| 948 peL 1.%0 ND ND ND ND ND ND ND ND
m-Cresol 8270 |pupXg| 921 Het 144 ND ND ND ND ND ND ND ND
p-Cresol 80270 |pe/Xg| 188 ppA | IS4 ND ND ND ND ND ND ND ND
Kerosene 8270 |up/Kg| 468 jiry " 10 ND ND ND ND ND ND ND ND
Nsphthaniene 8270 |pg/Kg 168 Het 6.30 ND ND ND ND ND ND ND ND
Pentachlorophenol 8270 |ppKg 254 Het 807 ND ND ND ND ND ND ND ND
Mhenol 8270 |pug/Kg 1 pg. | o08m ND ND ND ND ND ND ND ND
[ributy] Phosphate 8270 |pe/Xg m jiry " 442 ND ND ND ND ND ND ND ND
‘ris-2-Chlorocthyl Phosphate 8270 |pg/Kg| ™7 HeL 288 ND ND ND ND ND ND ND ND
Renzothiazole 8270 |pgXKg 1“4 el 258 ND ND ND ND ND ND ND ND
Ris(2-Fthythexyl)Phthalste 8270 |pg/Kg| 689 pet | 407 ND ND ND ND ND ND ND ND
2.4-Dichintophenol 8270 |pg/Kg 160 Het 2% ND ND ND ND ND ND ND ND
2-Niropheno! 9270 |ppXg 195 Het 396 ND ND ND ND ND ND ND ND
p-Dichlarobenzene 8270 |pg/Xg 161 Het 464 ND ND ND ND ND ND ND ND
2-Methy! Pyridine 270 |pe/Xg 1% [T 5N ND ND ND ND ND ND ND ND
(Acenaphihene 8270 |pgKg 163 Het 208 ND ND ND ND ND ND ND ND
Acensphthylene 8270 [pakg| 157 et | 396 ND ND ND ND ND ND ND ND
Acetophenone 8270 |ppXg 169 jiry " P&l ND ND ND ND ND ND ND ND
2-Acetylaminofivorine 21270 |ppXKg 20 pngt i ND ND ND ND ND ND ND ND
2-Aminobiphenyl 8270 |peXg 43 Het kR )] ND ND ND ND ND ND ND ND
Aniline 8270 |up/XKg 02 jiry " 15 ND ND ND ND ND ND ND ND
Anthracene 3270 |pug/Xg m Het 295 ND ND ND ND ND ND ND ND
Aramite 0270 [pgXg| 267 ppA| 860 ND ND ND ND ND ND ND ND
Renzo{A)Antracene 3270 |pg/Xg 170 jiry " 34 ND ND ND ND ND ND ND ND
Benzo(B)luorsthene 3270 |pe/XKg 176 Het 441 ND ND ND ND ND ND ND ND
Benzo(K Fluorsthene 8270 |pe/Xg us Het 2 ND ND ND ND ND ND ND ND
Benzo(G L) Perylens 8270 |pe/XKg 216 jiry " 368 ND ND ND ND ND ND ND ND
Benzo(A)Pyrene 8270 |peXe 164 Het 1.7 ND ND ND ND ND ND ND ND
Renzyl Alcohol 8270 |pupXg 226 177, 9 5.16 ND ND ND ND ND ND ND ND
Bis(2-Chloroethoxy)Methene 8270 [pgxg| 362 ppt| 203 ND ND ND ND ND ND ND ND
Nis(2-Chlorocthyl)Fther 8270 |pg/Kg 14 jiry " 290 ND ND ND ND ND ND ND ND
A i( 2 Chiloro- 1-MethylethyD)Prher 8270 |ugXg| 815 [T . 338 ND ND ND ND ND ND ND ND
-Rromophenyl- Phenylether 8270 |pe/Xg| 454 pet| 2 ND ND ND ND ND ND ND ND
Rutybenzyiphthalate 8270 |paKg| 107 pgt | S ND ND ND ND ND ND ND ND
Chloroanaline 8270 |up/Xg 1n2 Het 132 ND ND ND ND ND ND ND ND
(Chlorobenzilste 8270 | paKg u Het 869 ND ND ND ND ND ND ND ND
p-Chloro-m.-Cresol 8270 [pg/Xg 159 pet 7.4 ND ND ND ND ND ND ND ND
2-Chloronaphthaniens 8270 |pup/Xg 170 Het in ND ND ND ND ND ND ND ND
2-Chlorophenol 8270 |pp/Xg 14 Het 191 ND ND ND ND ND ND ND ND
-Chlorophenyl Phenyl Ether 8270 |pugXg| 322 pngt 304 ND ND ND ND ND ND ND ND
(Chrysene 312710 | ppXg 184 Het 1.7 ND ND ND ND ND ND ND ND
Dinlate 8270 |pgXs 143 Het 3.3 ND ND ND ND ND ND ND ND
Dibenz{A JDAnthracene 8270 |ug/Xg 190 Het 19 ND ND ND ND ND ND ND ND
Dibenzofuran 8270 |pg/Xg| 395 Het 254 ND ND ND ND ND ND ND ND
Di-N-Butylphthalate 8270 |pa/Kg] 978 Het 44 ND ND ND ND ND ND ND ND
0-Dichlorohenzene 8270 |ueKg 140 Het wmn ND ND ND ND ND ND ND ND
-Dichloroherzene 8270 |[pgXg 156 pgt 71988 ND ND ND ND ND ND ND ND
3.3-Dichlorobenridine 8270 |pug/Xg| 454 pl. an ND ND ND ND ND ND ND ND
2,6-Dichtorophenol 8270 |peKg 148 Bl kXY ND ND ND ND ND ND ND ND
Diethylphthalate 270 [peKg| 133 pgt| 84 ND 1700 ND ND ND ND ND ND
Thionazin 82710 |pugXg 180 pal. .04 ND ND ND ND ND ND ND ND
Dimethoste 8270 |paKg 184 peL 100 ND ND ND ND ND ND ND ND
(Dimethylamino)Azobenzene 8270 g] 66.0 p‘/l, 3.36 ND ND ND ND ND ND ND ND
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TABLE 6.6. (Contd)

| Fit 3 - Soil Pit 3 - Water Pitd - Soil Pit4 - Water

Soil [ waer Lrol S31 | 1¥01 832 | 1701 83 3 | 1ro1_w3 | 1ro1_S4 A1 LFO1_S4 2 | 170184 3 [LFO1_wa_1t

sot, Method [Unis | MDL [Units | MDL ] 21.R Aug-93 | 4.4-R Aug-93| 9.0-8 Aug-93]{ 5.4n Aug-93] 2.1-R Aug-93 [ 4.7-R Aug.93 | 7.4-R Aug-93| 7.4-R Aug-93
712-Dimethylbera[AlAnthracene | 8270 [pgKg| 227 g | 192 ND ND ND ND ND ND ND ND
Pyridine 8270 |pgKg| 208 ppa | 487 ND ND ND ND ND ND ND ND
1.3 Dimethylhenzidine 8210 [ppXg| 104 ppa| 104 ND ND ND ND ND ND ND ND
A A-Dimethylphencthylamine 8270 |pgXg| 358 e | 37m0 ND ND ND ND ND ND ND ND
2.4-Dimethylphenol 8270 |paKg| 37 ppt| S8 ND ND ND ND ND ND ND ND
Dimethylphthatate 8270 |ppKg| 570 | SSS ND ND ND ND ND ND ND ND
m-Dinitrobenzene 8270 |pgXg| 745 pe| 93s ND ND ND ND ND ND ND ND
6-Dinltro-o-¢-Cresol 0270 |pekgl 200 pga| Sss ND ND ND ND ND ND ND ND
2.4-Dinivophenol 8270 |peXg| 157 | 446 ND ND ND ND ND ND ND ND
24-Dinlyotoliene 8270 |pgXg| 169 | 259 ND ND ND ND ND ND ND ND
2.6-Dinitrotoluene 8270 |pg/Kg| 168 ppA | 288 ND ND ND ND ND ND ND ND
Di-N-Octytphthatete 8270 |pgKg) 225 | 298 ND ND ND ND ND ND ND ND
Diphenylsmine 8270 |peXg| 497 pe| 286 ND ND ND ND ND ND ND ND
Fthyl Mcthane Sulfonate 2270 |peKg] 18 | 207 ND ND ND ND ND ND ND ND
Famphue 8270 |peXg| 317 pr | 1280 ND ND ND ND ND ND ND ND
Fluoranthene 8270 JpeKg| 212 pe| 462 ND ND ND ND ND ND ND ND
Fluorene 8270 |pgKg| 166 gL | 236 ND ND ND ND ND ND ND ND
Hexachlorobenyene 8270 |pgKg| 241 | 238 ND ND ND ND ND ND ND ND
Ilexachlorobutadiene 2270 [peKg| 182 pe| a2 ND ND ND ND ND ND ND ND
Hexachlorocyclopentadiene 8270 |ugXKg 168 L 262 ND ND ND ND ND ND ND ND
I1exachloroethsne 8270 |paKg] 146 g | am ND ND ND ND ND ND ND ND
I1exschlorophene 8270 |pakg| 1190 pp | 1960 ND ND ND ND ND ND ND ND
i lexachloropropene 8270 |pg/Kg| 135 pg| 368 ND ND ND ND ND ND ND ND
Indeno(1,2,3-Cd)Pyrene 8270 |paKg| 152 | 321 ND ND ND ND ND ND ND ND
Isodrin 1270 |ugKg| M | 1M ND ND ND ND ND ND ND ND
Isophorone 8270 {peKg| 160 A | 329 ND ND ND ND ND ND ND ND
Isossfrolo 8270 |pgKg| 158 | 228 ND ND ND ND ND ND ND ND
Kepone 8270 [pgKg| 1404 ppA | 999 ND ND ND ND ND ND ND ND
Mcthapyraline 8270 |pgKg| 120 ppt | oas ND ND ND ND ND ND ND ND
3-Methylcholanthrene 2270 |pexg) 170 A | 263 ND ND ND ND ND ND ND ND
Methyl Mcthane Sulfonate 8270 |pekg| 132 A | 161 ND ND ND ND ND ND ND ND
2-Methylnsphthalene 0270 |upKg| 306 | 276 ND ND ND ND ND ND ND ND
ll,l-Nnﬂmmqulm 8270 {upKgp 263 | 100 ND ND ND ND ND ND ND ND
1-Naphthylamine 0210 {peKg| 119 ppt| 2530 ND ND ND ND ND ND ND ND
2-Naphthylamine 8270 [pekg] 720 pga| 1560 ND ND ND ND ND ND ND ND
o-Nitrosniline 8270 |peKg| 121 A | B2 ND ND ND ND ND ND ND ND
m-Nitroanitine 8270 |pgKg| 253 pp| 952 ND ND ND ND ND ND ND ND
Nitroaniline 8270 |paXg| 1119 gt | 2140 ND ND ND ND ND ND ND ND
Nitrobenzene 8270 |ppKg| 161 | 316 ND ND ND ND ND ND ND ND
p-Nitrophenol 8270 |ugXg| 195 per.] 152 ND ND ND ND ND ND ND ND
14-Nitroquinoline- | -Oxide 8270 |pgKg| 362  pgr| 600 ND ND ND ND ND ND ND ND
N-Nitrotodi-n. Rutylamine 8270 |ppkg| 920 pga| 322 ND ND ND ND ND ND ND ND
IN-Nitrosodiethylamine 8270 |pgKg| 14 ppi| 290 ND ND ND ND ND ND ND ND
N-Nitrosodimethylamine 8270 [pgKg{ 178 | 381 ND ND ND ND ND ND ND ND
N-Nitrosodiphenylamine 8270 |pgKg| 143 A | 211 ND - ND NB ND ND ND ND ND
N-Nitrosodipropylamine 8270 |pgKg| 164 pga| 367 ND ND ND ND ND ND ND ND
N-Nitrosomethylethylamine 8270 |paXKg| 14 | 28 ND ND ND ND ND ND ND ND
N-nitrosomorpholine 8270 |paKg 135 Pl 327 ND ND ND ND ND ND ND ND
N-Nitrosopiperidine 8270 |pgKg| 279 pa| 43S ND ND ND ND ND ND ND ND
N-Nitrosopyrolidine 8270 |pp/Kg| 1M pp| 278 ND ND ND ND ND ND ND ND
5-Nitro-o-Toluidine 8270 |pgKg| 186 ppt | s2S ND ND ND ND ND ND ND ND
fParathion 8270 |ugKg| 257 ppA| 390 ND ND ND ND ND ND ND ND
|Femschiorobenzene 8270 {pgKgl 186  pai| 399 ND ND ND ND ND ND ND ND
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TABLE 6.6. (Contd)

JLFo1 Pit 3 - Soil Pit 3 - Water Pit 4 - Soil Pit 4 - Water
I Soil Water LF01_S3_1 | LF01.S3.2 | LF01_S33 | LFOI_W3 | LF01_S4_Al | LF01 S4 2 | LF01_S4 3 |LFO1_w4 11
SOIL Method | Units | MDL | Units [ MDL | 21-f Aug-93|4.4-f Aug-93 ) 9.0-R Aug-93 | 9.4-t Aug-93] 2.1-ft Aug-93 [ 4.7-ft Aug-93 [ 7.4-ft Aug-93| 7.4-N Aug-93
Pentachloronitrobenzene 8270 |pgKg| 211  pgl | 249 ND ND ND ND ND ND ND ND
Pentacetin 8270 |pg/Kg| 200 pgr | 478 ND ND ND ND ND ND ND ND
Phenanthrene 8270 |pg/Kg| 185 peL | S27 ND ND ND ND ND ND ND ND
p-Phenylenediamine 8270 |pgKg| 311 pgL | 3.09 ND ND ND ND ND ND ND ND
Pronamide 8270 |pg/Kg| 209 pp [ 342 ND ND ND ND ND ND ND ND
Pyrene 8270 |pgKg| 177 pgL | 3.69 ND ND ND ND ND ND ND ND
Safrole 8270 |pg/Kg| 165 pgL | 322 ND ND ND ND ND ND ND ND
2,3,4,6-Tetrachlorophenol 8270 |pgKg| 190 pgL | 439 ND ND ND ND ND ND ND ND
1,2,4,5-Tetrachlorobenzene 8270 |pgKg| 173 pgL | 4T ND ND ND ND ND ND ND ND
etracthy! Dithiopyrophosphate 8270 |pg/Kg| 149  pel | 281 ND ND ND ND ND ND ND ND
o-Toluidine 8270 |pg/Kg| 169  pg | 227 ND ND ND ND ND ND ND ND
1,24-Trichlorobenzene 8270 |pgKg| 179  pgL | 414 ND ND ND ND ND ND ND ND
2,4,5-Trichlorophenol 8270 |pgKg| 176  pelL | 401 ND ND ND ND ND ND ND ND
2,4,6-Trichlorophenol 8270 |pg/Kg| 138 el | 254 ND ND ND ND ND ND ND ND
0,0,0- Tricthylphosphorothioate 8270 (pg/Kg| 156  peL | 519 ND ND ND ND ND ND ND ND
syn-Trinitrobenzene 8270 gl 152 3.74 ND ND ND ND ND ND ND ND
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TABLE 6.6. (Contd)

LFo1 Pit 3 - Soil Pit § - Water Pit 6 - Solt Pit 6 - Water

Soil | Weter 1FO1_SS_1_) | LP1 SS_1 2 [ 101 SS_1 3] Lror_ws_ 11| tro1_se_1_1 | L1 _S6_1 2| Lro1_S6_1 3 {Lro1 wé_1 1

SOIL Method [ Units | MDL [Uniu] MDL | 1.9-n Aug-93!23.0 Aug-93| 3.6 Aug-93] 5.9-% Aug-93] 1.4-0 Aug-93]3.7-n Aug-93]| 6.3-8 Aug93] 6.2t Aug-93
[o-Cresol 20270 [pgKg| 948 | 180 ND ND ND ND ND ND ND ND
m-Cresol 8270 |pgKa| 921 pL| 144 ND ND ND ND ND ND ND ND
p-Cresol 8270 |pg/Xgl 188 geh| 34 ND ND ND ND ND ND ND ND
Kerosene 8270 |pg/Kg] 468 peA| 103 ND ND ND ND ND ND ND ND
Naphthanlene 8270 |pgKg| 168 pgr| 650 ND ND ND ND ND ND ND ND
Mentachlorophenol 8270 |pgKg| 24 | 307 ND ND ND ND ND ND ND ND
Phenol 8270 |peKg| 127 pe| o3} ND ND ND ND ND ND ND ND
Frituty] Phosphate 8270 |pgKg| 223 pgn | 442 ND ND ND ND ND ND ND ND
ris-2-Chloroethyl Phosphate 8270 [pg/Kg| 947 pgl| 238 ND ND ND ND ND ND ND ND
Renzothinzole 8270 {pgKg| 144 pgn| 2SS ND ND ND ND ND ND ND ND
Ris(2-Ethyhexyl)Phthalste 8270 {pg/Kg| 6289 | 407 ND ND ND ND ND ND ND ND
2,4-Dichiatophenol 8270 |pgKg| 160 ppr| 230 ND ND ND ND ND ND ND ND
2.Nitrophenol 8270 |pg/Xg| 195 | 396 ND ND ND ND ND ND ND ND
p-Dichlorobenzene 8270 [pg/Xg| 160 et | 46 ND ND ND ND ND ND ND ND
2-Methyl Pyridine 8270 lugXg| 339 g | S ND ND ND ND ND ND ND ND
Acenaphthene 8270 [pg/Xg| 168 pgh| 288 ND ND ND ND ND ND ND ND
Acenaphthylene 0210 |peXg| 157 | 396 ND ND ND ND ND ND ND ND
Acctophenone 0270 |pgKg| 169 ppf| 238 ND ND ND ND ND ND ND ND
2- Acetylaminofiuorine 8270 (paKg| 200 pei| 283 ND ND ND ND ND ND ND ND
2. Aminobiphenyl 8270 |pp/Kg| 430  pet| 383 ND ND ND ND ND ND ND ND
Anitine 80270 |peXg| 22 g | 39 ND ND ND ND ND ND ND ND
Anthescene 8270 |peg| 177 pe| 298 ND ND ND ND ND ND ND ND
Aramite 8270 |pexg| 267 | se0 ND ND ND ND ND ND ND ND
Renzo(A)Anthrscene 8270 |pgKg! 170 peh| 23 ND ND ND ND ND ND ND ND
Denzo(B)Fluceathene 80270 |pgXe| 176 | 44 ND ND ND ND ND ND ND ND
Benzo{K)Fluorathene 0270 |pgKg| U8 pel ) 221 ND ND ND ND ND ND ND ND
Renzo(G J1,1)Perylene 8270 |pgKg| 216 g | 36S ND ND ND ND ND ND ND ND
Benzo(A)Pyrene 8270 {pgKg] 164 pe| 170 ND ND ND ND ND ND ND ND
Renzyl Alcohol 8270 (pgKg| 226  pgd| 806 ND ND ND ND ND ND ND ND
Ris(2-Chlorocthory)Methane 9270 |pekg] 382 per| M3 ND ND ND ND ND ND ND ND
Ris(2-Chlorocthy!)Ether 8270 |pgKg| 134 | 290 ND ND ND ND ND ND ND ND
Als(2 Chiors- 1-Methyle vyl Rtter 8270 |pg/Kg| 838 nel 338 ND ND ND ND ND ND ND ND
4-Rromophenyl- Phenylether 8270 [paKg| 454 pen| 23 ND ND ND ND ND ND ND ND
RutyMenzylphthalste 8270 |pgKg| 107 pp | S94 ND ND ND ND ND ND ND ND
p-Chiloroansline 2270 |paekg| 12 | 132 ND ND ND ND ND ND ND ND
lorobenzilsie 8270 |paKg| 244 pgL | 869 ND ND ND ND ND ND ND ND
- Chlore-m-Cresol 1270 |peKg| 159 pet| 741 ND ND ND ND ND ND ND ND
2-Chloronaphthaniene 8270 |pgKg| 170 pg | 302 ND ND _ND ND ND ND ND ND
2.Chiorophenol 8270 {pgKg| 144 pg| 191 ND ND ND ND ND ND ND ND
-Chioropheny! Phenyl Bther 8270 {peKg| 322 pe| 304 ND ND ND ND ND ND ND ND
8270 |pgKg| 184 pgt| 170 ND ND ND ND ND ND ND ND
8270 |pwKg| 143 pet| 315 ND ND ND ND ND ND ND ND
Dibens(A I Anthracene 270 |peKg| 190 peL ]| 192 ND ND ND ND ND ND ND ND
Dibenzofuran 8270 [pgKg| 395 pet| 234 ND ND ND ND ND ND ND ND
Di-N-Butylptthatste 8270 |pgKg| 978 pen| am ND ND ND ND ND ND ND ND
o-Dichiorobenzene 8270 lpg/Kg| 140 pgt | AT ND ND ND ND ND ND ND ND
m-Dichlorobenrene 8270 ppKg| 156 per| 73S ND ND ND ND ND ND ND ND
3.3"-Dichlorohenridine 8270 |peKg| 454 pgt | 338 ND ND ND ND ND ND ND ND
2,6-Dichlorophenol 8270 [paKg| 145 pA| 147 ND ND ND ND ND ND ND ND
Diethyiphthatate 1270 |pgKg| 133 pen.| 894 ND ND ND ND ND ND ND ND
Thionazin 8270 |paXg| 130 pe | 304 ND ND ND ND ND ND ND ND
Dimethoste 1270 |peKg| 184 g | 100 ND ND ND ND ND ND ND ND
imethylamino)Azot 8270 IpeKp| 660  ue | 336 ND ND ND ND ND ND ND ND
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TABLE 6.6. (Contd)

Ji.Fo1 Pit $ - Soll Pit § - Water Pit 6 - Soil Pit 6 - Watx

Soll | Water LFO1_S5_1_1 | LFo1_SS_1 2| LFo1_SS_1 3 [tror_ws_1 1| Lro1_ss_ 11 | Lro1_ss_1_2| 1ror _s6_1_3 |LFo1_wse_1t

soiL Method | Units | MDL | Unis| MDL ] 1.9-0 Aug.93] 231 Aug-93]3.6-R Aug-93] 5.9-n Aug-93] 1.4-0 Aug-93 | 3.7-n Aup-93] 6.3- Aug-93] 6.2.n Aoy 93]
7,12-Dimethyibenz{A]Anuvacene| 8270 |pgXg| 227 pgL | 182 ND ND ND ND ND ND ND ND
Pyridine 8270 |pgKg| 205 peL| 4% ND ND ND ND ND ND ND ND
33" Dimethytbenzidine 8270 |pgKg| 104 pg| 104 ND ND ND ND ND ND ND ND
A A-Dimethylphenethylamine 8270 |peKg| 358 pgt| 3730 ND ND ND ND- ND ND ND ND
2,4-Dimethylphenol 8270 |pupKg| 357 e | S8 ND ND ND ND ND ND ND ND
Dimethyiphthatete 8270 |peKg| 570 e | sss ND ND ND ND ND ND ND ND
m-Dinitrobenrene 8270 |ppXg| 748 peL | 93s ND ND ND ND ND ND ND ND
6-Diniro-0-¢-Cresol 8270 |pgKg| 2001 pg | SSS ND ND ND ND ND ND ND ND
2.4-Dinitrophenol 8270 |peXg| 157 pgL | 446 ND ND ND ND ND ND ND ND
2.4-Dinltrotoluene 8270 |peXg| 169 pgL | 299 ND ND ND ND ND - ND ND ND
2.6-Diniwotoluene 8270 |pgXg| 168 pgL | 288 ND ND ND ND ND ND ND ND
Di-N-Octylpithalate 8270 |pgkg| 225  pen| 298 ND ND ND ND ND ND ND ND -
Diphenylamine 8270 |ppXg| 497 pg| 286 ND ND ND ND ND ND ND ND
Fthy! Methane Sulfonste 8270 |pgKg| $18 e | 207 ND ND ND ND ND ND ND ND
Famphur 8270 |ppXg| M7 pg| 1280 ND ND ND ND ND ND ND ND
Fluormnthene 8270 |pgXKg| 212 g | 462 ND ND ND ND ND ND ND ND
Fluorene 8270 |pg/Kg| 166  ppt | 256 ND ND ND ND ND ND ND ND
Hexachioroberzene 8270 |ppXKg| 41 | 238 ND ND ND ND ND ND ND ND
Hexschlorobutadiene 8270 |pgXg| 182 e | 429 ND ND ND ND ND ND ND ND
1 lexschiorocyclopentadiene 8270 |paXg| 168 pg| 262 ND ND ND ND ND ND ND ND
Hlexschioroethane 8270 |ppKg| 146 pg| 4 ND ND ND ND ND ND ND ND
Hexschlorophene 8270 |ppXg| 1190  pgL| 1960 ND ND ND ND ND ND ND ND
Hexschioropropene 8270 |peXg| 139 pgL| 368 ND ND ND ND ND ND ND ND
Indeno(1,2,3-Cd)Pyrene 8270 |paKg| 152 L] 321 ND . ND ND ND ND ND ND ND
isodsin 2270 |pgKg| 4 peL| 144 ND ND ND ND ND ND ND ND
lsopharone 8270 (ppKg| 163 pA | 329 ND ND ND ND ND ND ND ND
Isorafrole 8270 |ppkg| 1SS pe| 228 ND ND ND ND ND ND ND ND
Kepone 8270 |ppXg| 1404 pga | 959 ND ND ND ND ND ND ND ND
Methapyraline 8270 |pgKg| 120 pg| Bas ND ND ND ND ND ND ND ND
3-Methylcholanthrene 8270 |peXg| 170 A | 263 ND ND ND ND ND ND ND ND
Methy) Methane Sulfonste 8270 |ppxg| 132 pe| 161 ND ND ND ND ND ND ND ND
2-Methyinaphthslene 8270 |pgKg| 306 ]| 276 ND ND 'ND ND ND ND ND ND
1,4-Naphthoquinone 8270 |pgKg| 26 ppA | 100 ND ND ND ND ND ND ND ND
1-Naphthylamine 8270 |ppXg| 119 peA} 2530 ND ND ND ND ND ND ND ND
2-Naphthylsmine 8270 |peXg| 720 ppA | 1560 ND ND ND ND ND ND ND ND
Jo-Nitroanitine 0270 |peXp| 120 pa | M2 ND ND ND ND ND ND ND ND
m-Nitroeniline 8270 |peXg| 253 ppa | 992 ND ND ND ND ND ND ND ND
Nitroanitine 8270 |peXg| 1119 ppA | 2140 ND ND ND ND ND ND ND ND
Nitroberzene 8270 |peXg( 160 pgA | 316 ND ND ND ND ND ND ND ND
.[Nhopl\cml 8270 |peXg| 195 pei | 152 ND ND ND ND ND ND ND ND
-Nhkroquinoline- 1-Oxide 1270 |pgKg| 62 | 600 ND ND ND ND ND ND ND ND
N-Nitrosodi-n-Butylamine 8270 |ppKg| 820 ppa | 322 ND ND ND ND ND ND ND ND
N-Nitrosodiethylamine 8270 |peKg| 134 ppa | 290 ND ND ND ND ND ND ND ND
N-Nitrosodimethylemine 8270 |peXg| 178 pe| M ND ND ND ND ND ND ND ND
N-Nitrosodiphenylamine 8270 |peXg| 143 | 2N ND ND ND ND ND ND ND ND
N-Nitrosodipropylamine 8270 |peXg| 164 | 367 ND ND ND ND ND ND ND ND
-Nitrosomethylethylamine 02270 |peXg| 124 A | 28 ND ND ND ND ND ND ND ND
N-nitrosomorpholine 0270 |peXg| 138 | A2 ND ND ND ND ND ND ND ND
N-Nitrocoplperidine 8270 |peXKg| 279 per| 43S ND ND ND ND ND ND ND ND
N-Nitrosopyrolidine 8270 IpgKg| 1M p| 27 ND ND ND ND ND ND ND ND
S-Nitro-o-Toluidine 8270 |ppKg| 186  ppa | S2S ND ND ND ND ND ND ND ND
Perathion 8270 |ppKg| 257 ppA| 390 ND ND ND ND ND ND ND ND
Pentachlorobenzene 3270 136 uel | 399 ND ND ND ND ND ND ND ND
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TABLE 6.6. (Contd)

Pit § - Soil Pit § - Water Pit 6 - Soil Pit 6 - Water

Soil Water LF01_S5_1.1 | LF01_S5_1_2 | LFO1_SS5_1_3 |LFol_WS_1_1]| LF01_S6_1_1 | LFO1_S6_1_2 | LF01_S6_1_3 | LFO1_W6_1_1

Method | Units | MDL_|{ Units | MDL | 19-f Aug-93 | 23-R Aug-93!3.6-R Aup-93 | S.9-R Aug-93] 1.4-R Aug-93 [ 3.7-R Aug-93| 6.3-& Aug-93 ] 6.2-n Aug-93
8270 |ugKg| 211 uel | 249 ND ND ND ND ND ND ND ND
8270 |up/Kg| 200 pgL | 478 ND ND ND ND ND ND ND ND
8270 |pug/Kg| 185  pgL | 527 ND ND ND ND ND ND ND ND
8270 |pg/Kg| 311 wl | 3.09 ND ND ND ND ND ND ND ND
8270 |pg/Kg| 209 /L | 342 ND ND ND ND ND ND ND ND
8270 |pg/Kg| 177  wgL | 3.69 ND ND ND ND ND ND ND ND
8270 |pg/Kg| 165 gl | 3.22 ND ND ND ND ND ND ND ND
8270 (pg/Kg| 190 pg/L | 439 ND ND ND ND ND ND ND ND
8270 [ug/Kg( 173 wL | 477 ND ND ND ND ND ND ND ND
8270 (pug/Kg| 149  pplL | 281 ND ND ND ND ND ND ND ND
8270 |pg/Kg| 169  pgL | 227 ND ND ND ND ND ND ND ND
8270 |pg/Kg| 179  pgL | 414 ND ND ND ND ND ND ND ND
8270 (pg/Kg| 176 pg/lL | 4.01 ND ND ND ND ND ND ND ND
8270 |pg/Kg( 138 ppl | 254 ND ND ND ND ND ND ND ND
8270 |pg/Kg| 156 pgL | 519 ND ND ND ND ND ND ND ND
8270 |p 152 pel | 374 ND ND ND ND ND ND ND ND
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TABLE 6.6. (Contd)

Lot Pit 7- Soil Soil S y Water Summary
Soil Water LI01 871 1| LFo1_S7_1 2| LFO1_S7.13 Range of Location / Date Range of Locaton / Date
SOIL Method | Units | MDL | Units| MDL {1.5-f Aug-93]|3.6-R Aug-93| 4.9-8 Aug-93] Soil Values of Maximum Water Values of Maxtmum
o-Cresol 8270 pg/Kg( 948 pl | 180 ND ND ND ND N/A ND N/A
bn-Cresol 270 |ppeXg| 921 peL | 144 ND ND ND ND N/A ND N/A
p-Creso! 8270 |peXg| 138 KoL | 354 ND ND ND ND N/A ND N/A
Kerosene 8270 |pg/Kg| 468 HeL 1.03 ND ND ND ND N/A ND N/A
Naphthenlene 8270 |pg/Xg| 168 HeL | 650 ND ND ND ND N/A ND N/A
[Perrtschiorophenol 8270 |(pg/Kg| 254 el | 807 ND ND ND ND N/A ND N/A
Fhenol 8270 |pgKg| 127 pe/L | 0833 ND ND ND ND N/A ND N/A
Tribtyl Phosphate 8270 |(ppXg| 223 el | 442 ND ND ND ND N/A ND N/A
Tris-2-Chloroethyl Phosphate 8270 |ugKg| 947 peL| 288 ND ND ND ND N/A ND N/A
Renzothiszole 8270 |pp/Xg 144 HeL 255 ND ND ND ND N/A ND N/A
His(2-Fthylhexy!)Phthalate 8270 |ug/Kg] 689 | 4O7 ND ND ND ND N/A ND N/A
2,4-Dichiotophenol 8270 |pg/Xg| 160 pgl { 230 ND ND ND ND N/A ND N/A
[2-Nitrophenol 9270 |pp/Kg| 198 KoL | 396 ND ND ND ND N/A ND N/A
p-Dichlorobenrene 3270 |ug/Kg| 161 HeL | 464 ND ND ND ND N/A ND N/A
[2-Methy! Pyridine 9270 |pg/Xg| 33 (17, P I B ] ND ND ND ND N/A ND N/A
Acermphthene 8270 |pg/Kg| 168 pgl | 298 ND ND ND ND N/A ND N/A
Acenaphthylone 8270 |pp/Kg| 157 KoL | 396 ND ND ND ND N/A ND N/A
Acetophenone 8270 |pp/Xg| 169 K| 239 ND ND ND ND N/A ND N/A
2-Acaylaminofluorine 8270 |ppXKg| 203 ppL | 283 ND ND ND ND N/A ND N/A
[2-Aminobipheny! 8270 |up/Xg| 430 HeL | 3% ND ND ND ND N/A ND N/A
Anitine 8270 |pgKg| 202 HeL| 353 ND ND ND ND N/A ND N/A
8270 |pp/Xg| 177 el | 298 ND ND ND ND N/A ND N/A
8270 |pp/Xg| 267 el | 860 ND ND ND ND N/A ND N/A
8270 |pgXg| 170 L | 23 ND ND ND ND N/A ND N/A
8270 |pp/Xg| 176 p | 441 ND ND ND ND N/A ND N/A
8270 |pp/Xg| 48 HeL | 221 ND ND ND ND N/A ND N/A
8270 |ug/Kg| 216 Hel | 365 ND ND ND ND N/A ND N/A
8270 |pg/Xg| 164 mi| 170 ND ND ND ND N/A ND N/A
8270 |pg/Xg| 226 poA. | S8 ND ND ND ND N/A ND N/A
8270 |pp/Xg{ 362 ppi| 713 ND ND ND ND N/A ND N/A
8270 |pp/Kg| 134 Kl | 290 ND ND ND ND N/A ND N/A
8270 |pp/Xg| 935 pgl | 338 ND ND ND ND N/A ND N/A
8270 |pp/Xg| 454 el | 234 ND ND ND ND N/A ND N/A
8270 |ppXg| 107 peA. | 594 ND ND ND ND N/A ND N/A
8270 |(ppXg| 12 pgA.| 132 ND ND ND ND N/A ND N/A
8270 |ppXg| 244 Hel | 869 ND ND ND ND N/A ND N/A
R270 | ppXg| 159 pgl | 741 ND ND ND ND N/A ND N/A
8270 |pg/Xg| 170 pel | 3.02 ND ND ND ND N/A ND N/A
8270 |pg/XKg| 144 [T, O I | ND ND ND ND N/A ND N/A
8270 {pg/Xg| 322 ppL| 304 ND ND ND ND N/A ND N/A
8270 (pg/Xg| 1M peL | L0 ND ND ND ND N/A ND N/A
8270 |[ppXKg| 143 pp | 318 ND ND ND ND N/A ND N/A
8270 |ppXg| 190 pel | 192 ND ND ND ND N/A ND N/A
82710 |{pgXg| 39S po | 254 ND ND ND ND N/A ND N/A
8270 [pg/Xg| 978  ppL | 434 ND ND ND ND N/A ND N/A
8270 |pg/XKg| 140 HeL | AT ND ND ND ND N/A ND N/A
8270 |pg/Xg| 156 HeL | 7385 ND ND ND ND N/A ND N/A
8270 |pg/Xg| 454 e | 308 ND ND ND ND N/A ND N/A
8270 |ppXg| 145 HeL | 347 ND ND ND ND N/A ND N/A
8270 |ppXg| 1M Hel | 894 ND ND ND ND-1700 [Pit3M4.R  Aug-9 ND N/A
8270 (pgXg| %0 pgl | 304 ND ND ND ND N/A ND N/A
[Dimethoate 8270 |pp/Xg| 1M HeL | 100 ND ND ND ND N/A ND N/A
-(Dimethylemino JAzobenzene 3170 |pp/Kgl 66.0 3.36 ND ND ND ND N/A ND N/A
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TABLE 6.6. (Contd)

ot Pit 7 - Soil Soil Summary Water Summary
Soil Water 1PN _S7_1_1| 1501 _S7_1_2|1F01 S7.1 3 Range of Location / Date Range of Location / Date
Ol Method { Unis | MDL [Units | MDL ] 1.5-n Aug-93]3.6-8 Aug-93{4.9-8 Aug-93] Soll Values of Maxl Water Values of Maximum

1,12 Dimethylbenz{A[Anthracene | 8270 |pg/XKg| 227 ITy, 1.82 ND ND ND ND N/A ND N/A
yridine 8270 jppXg| 208 HeL| 437 ND ND ND ND N/A ND N/A
3.3"-Dimethylbenzidine 8210 {ppXKg| 104 HeL 104 ND ND ND ND N/A ND N/A
[A.A-Dimahylphmemw-mlne 8270 |ppXg| 38 oA | 3780 ND ND ND ND N/A ND N/A
2.4-Dimethylphenol 8270 |ppKg| 387 peL | S88 ND ND ND ND N/A ND N/A
[Dimethylphthatste 8270 |pp/Kg| S70  pgA| SSS ND ND ND ND N/A ND N/A
- Dinitrobenzene 8270 |pp/Xg| 745 pp | 938 ND ND ND ND N/A ND N/A
4,6-Dinitro-o-c-Cresol 8270 |ppXKg| 200 peL | S5S ND ND ND ND N/A ND N/A
12 4.Dinitsophenol 8270 |pg/Kg] 157 neL| 446 ND ND ND ND N/A ND N/A
2.4-Dinitrototuene 8270 |pg/Kg| 169 el | 259 ND ND ND ND N/A ND N/A
2.6-Dinitrotoliene 8270 [ugXg| 168 HeL | 288 ND ND ND ND N/A ND N/A
i-N-Octylphthalste 8270 |ppKg| 228 HeL| 299 ND ND ND ND N/A ND N/A
iphenylamine 8270 [pg/Xg| 497 HeL] 286 ND ND ND ND N/A ND N/A
ithyt Methane Sulfonate 8270 |pg/Xg| 118 | 207 ND ND ND ND N/A ND N/A
“amphue 8270 |pgKg| 317 pel | 1280 ND ND ND ND N/A ND N/A
i Inoranthene 8270 |paKg| 212 pel. | a2 ND ND ND ND NA ND N/A
Fluorene 2270 |pg/Kg| 166 HeL| 256 ND ND ND ND N/A ND N/A
I iexachlorobenzene 8270 |pgKg| M1 peL | 238 ND ND ND ND N/A ND N/A
1 {exachlorontadiene 8270 lpa/Kg{ 182 pL | 4D ND ND ND ND N/A ND N/A
Hexachlorocyclopentadiene 8270 |pgXg{ 168 ML | 262 ND ND ND ND N/A ND N/A
i iexachioroethane 8270 |[ppXKp 146 peA. an ND ND ND ND _N/A ND N/A
tHeanchiorophene 8270 |yppXg| 1190  pgA. | 1960 ND ND ND ND N/A ND N/A
 lexechlnropropene 8270 jpeKg| 138 pe/L | d68 ND ND ND ND N/A ND N/A
ndeno(1,2,3-Cd)Pyrene 8270 |peXg| 152 17, D I o 1 ND ND ND ND N/A ND N/A
sodrin 8270 |paKg| M peL| L4 ND ND ND ND N/A ND N/A
sophorone 8270 |pgKg| 163 peL } 329 ND ND ND ND N/A ND N/A
sosafrole 8170 pgKg| 155 Pl | 228 ND ND ND ND N/A ND N/A
epone 8270 |ug/XKg| 1404 KoL 959 ND ND ND ND N/A ND N/A
PMethapynline 0270 |ugXg| 120 pgL | B4S ND ND ND ND N/A ND N/A
3 -Methykcholamthrene 8270 |pp/Kg| 170 Hel ) 263 ND ND ND ND N/A ND N/A
Methyl Methane Sulfonate 8270 |ppKg| 132 [T 1.61 ND ND ND ND N/A ND N/A
2-Methyinephthalene 8270 |pg/Xg| 306 pgA | 276 ND ND ND ND N/A ND N/A
1 4-Naphthoquinone 8270 |peKg| 263 [[T7, 9 100 ND ND ND ND N/A ND N/A
1-Naphthylamine 8270 |ppKg| 119 psA | 2830 ND ND ND ND N/A ND N/A
2-Naphthylamine 8270 |ppKg| 720 pet. | 1560 ND ND ND ND N/A ND N/A
jo-Nitrosniline 8270 (pe/Xg| 121 ML) 182 ND ND ND ND N/A ND N/A
p-Nitroaniline 8270 jugKg| 253 peL | 952 ND ND ND ND N/A ND N/A
p-Nitroaniline 8270 |pp/Kg| 1119 ppi | 2140 ND ND ND ND N/A ND N/A
Plivobervene 8270 | pp/Kg| 161 Pl | 316 ND ND ND ND N/A ND N/A
p-Nitrophenol 8270 |ppKg] 195 Hg 1.52 ND ND ND ND N/A ND N/A
4-Nitroquinoline-1-Oxide 8270 |ppKg| 362 psA. | 600 ND ND ND ND N/A ND N/A
IN-Nitrorodi-n-Rutytamine 8270 (pp/Xg| %20 L] IR2 ND ND ND ND N/A ND N/A
IN-Nitrosodiethylamine 8270 |ugKg| 1M ps | 290 ND ND ND ND N/A ND N/A
[N-Nitrosodimethylamine 8270 |pgXg| 178 L] 3B ND ND ND ND N/A ND N/A
IN-Nitrosodiphenylamine 8210 |pgXg| 143 | 211 ND ND ND ND N/A ND N/A
IN-Nitrosodipropylamine 8270 {ug/Kg| 164 psA | 367 ND ND ND ND N/A ND N/A
[N-Nitrogomethylethylamine 8270 |ppKg| 1M HeL| 283 ND ND ND ND N/A ND N/A
[N-nitrosomorpholine 8270 |ug/Kp 138 Pl X3 ND ND ND ND N/A ND N/A
[N-Nitroeopiperidine 8270 |pgXg] 2719 pg/L| 435 ND ND ND ND N/A ND N/A
[N-Nitrosopyrotidine 8270 fupXg| 1M | 278 ND ND ND ND N/A ND N/A
$-Nitro.o-Toluidine 8270 |ppKg| 186 peLj 525 ND ND ND ND N/A ND N/A
arathion 0270 |ppXKg| 257 mL | 390 ND ND ND ND N/A ND N/A
enachiorobenzene 3270 g| 186 pp 399 ND ND ND ND N/A ND N/A
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TABLE 6.6. (Contd)

ILFOI Pit 7 - Soil Soil Summary Water Summary
Soil Water LFO1_S7_1_1| LF01_S7_1_2| LFO1_S7_1_3 Range of Location / Date Range of Location / Date

OIL Method | Units | MDL | Units | MDL | 1.5-ft Aug-93|3.6-ft Aug-93|4.9-ft Aug-93] Soil Values of Maximum Water Values of Maximum
entachloronitrobenzene 8270 |pg/Kg 211 ug/L 249 ND ND ND ND N/A ND N/A
entacetin 8270 |(pg/Kg 200 ug/L 4.78 ND ND ND ND N/A ND N/A
threne 8270 |pug/Kg 185 Hg/L 5.27 ND ND ND ND N/A ND N/A
-Phenylenediamine 8270 |ug/Kg i ug/L 3.09 ND ND ND ND N/A ND N/A
onamide 8270 |ug/Kg 209 pg/L 342 ND ND ND ND N/A ND N/A
8270 |pg/Kg 177 ug/L 3.69 ND ND ND ND N/A ND N/A
8270 |pg/Kg 165 ug/L 32 ND ND ND ND N/A ND N/A
,3,4,6-Tetrachlorophenol 8270 |pug/Kg 190 ng/L 439 ND ND ND ND N/A ND N/A
1,2,4,5-Tetrachlorobenzene 8270 |pug/Kg| 173 wgl | 4m ND ND ND ND N/A ND N/A
hyl Dithiopyrophosph 8270 |ug/Kg 149 Hg/L 281 ND ND ND ND N/A ND N/A
-Toluidine 8270 |ug/Kg 169 pug/l 227 ND ND ND ND N/A ND N/A
1,2,4-Trichlorobenzene 8270 |pg/Kg 179 ug/L | - 4.14 ND ND ND ND N/A ND N/A
,4,5-Trichlorophenol 8270 |ug/Kg 176 Hg/L 4.01 ND ND ND ND N/A ND N/A
4,6-Trichlorophenol 8270 |pg/Kg 138 Hg/L 2.54 ND ND ND ND N/A ND N/A
0,0-Triethylphosphorothioate 8270 |ug/Kg 156 gL 5.19 ND ND ND ND N/A ND N/A
syn-Trinitrobenzene 8270 p.ﬂg 152 p.‘/l. . 374 ND ND ND ND N/A ND N/A
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TABLE 6.7.

Pesticides Analyzed for and Detected in Groundwater, LFO1

LFO1 01M03 01M04 Range of Location / Date
IGROUND-WATER Method | Units | MDL Aug-93 Aug-93 Values of Maximum
Aldrin 8080 | pglL 0.05 ND ND ND N/A
alpha-BHC 8080 | pgA | 0.012 ND ND ND N/A
beta-BHC 8080 | pg/l | 0.0026 ND ND ND N/A
delta-BHC 8080 | pgl | 0.0014 ND ND ND N/A
Lindane 8080 | pg/A | 0.0021 ND ND ND N/A
Chlordane 8080 { pg/l | 0.0057 ND ND ND N/A
4,4.DDD 8080 | pg/A | 0.0005 ND ND ND N/A
4,4-DDE 8080 | pg/ | 0.0009 ND . ND ND N/A
4,4-DDT 8080 | mgh | O.011 ND ND ND N/A
Dieldrin 8080 | pgA | 0.019 ND ND ND N/A
Endosulfin I 8080 | pg/ | 0.0029 ND ND ND N/A
8080 | pgl | 0.004 ND ND ND N/A
8080 | pg/ | 0.0072 ND ND ND N/A
8080 | pg/L | 0.008 ND ND ND N/A
8080 | ugL | 0O.011 ND ND ND N/A
8080 | pug/L | 0.0019 ND ND ND N/A
8080 ([ pg/A ! 0.0008 ND ND ND N/A
8080 | pg/lL 0.1 . ND ND ND N/A
8080 ug/l 0.89 ND ND ND N/A
NOTE: 01MO3 is near the Drum Storage Area.

01MO04 is near the Landfill.
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TABLE 6.8. Pesticides Analyzed for and Detected in Soil, LFO1

Surface Pit 1 - Soil Pit 1 - Water Pit 2 - Soil Pit 2 - Waler

Soil Water LFOI_S4 B | LROI_SI_1 | LF0l_S1 2 | LFO1_S1_3 | LFOI_WI | LFO1 S2_1 | LFO1 S22 | L1 823 | LFOI_W2

Method | Units | MDL_| Units ] MDL 098 Aug.93 | 23-ft Aug93]| 36 Aug93|84.n Aug93]84-n Aug 93] 180 Aug93]4.7.8 Aug-93|66-n Aug93|66n Aug93
8080 | pghkg| 0.63 | pgl | 005 ND ND ND ND ND ND ND ND ND
8080 |pgkg| 0.26 | pglL | 0012 ND ND ND ND ND ND ND ND ND
8080 |pgkg| 044 | gt | 0.0026 ND ND ND ND ND ND ND ND ND
8080 |pgkg| 039 | pgt | 0.0014 ND ND ND ND ND ND ND ND ND
8080 |pgkg| 0.41 | pgA | 0.0021 ND ND ND ND ND ND ND ND ND
8080 |pgkg| 7.40 | pgt | 0.0087 ND ND ND ND ND ND ND ND ND
8080 |pgkg| 0.65 | pgiL | 0.0005 18 ND ND ND ND ND 20 ND ND
8080 |pgkg| 6.70 | pgAL | 0.0009 ND ND ND ND ND ND ND ND ND
8080 |pgkg| 120 | pgA | 0.011 14 ND ND ND ND ND ND ND ND
8080 |pghg| S.10 | puga | 0.019 ND ND ND ND ND ND ND ND ND
8080 |pgkg| 4.30 | pgd | 0.0029 ND ND ND ND ND ND ND ND ND
8080 |pgkg| 028 | g | 0.004 ND ND ND ND ND ND ND ND ND
8080 |pgkg| 1.70 | pgA. | 0.0072 ND ND ND ND ND ND ND ND ND
8080 |pgkg| 051 | pgA | 0.008 ND ND ND ND ND ND ND ND ND
8080 |pghg| 250 | g | 0011 ND ND ND ND ND ND ND ND ND
8080 |pghg| 040 | pgt | 0.0019 ND ND ND ND ND ND ND ND ND
8080 |pgkg| S5.70 | pgA | 0.0008 ND ND ND ND ND ND ND ND ND
8080 |pgkg| 13.0 | pgA| o1 ND ND ND ND ND ND ND ND ND
8080 _H&J 260 | yet | 089 ND ) ND ND ND ND ND ND ND
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TABLE 6.8. (Contd)

[Crot Pit 3 - Soil Pit 3 - Water Pit4 - Soil PiL 4 - Water
St Waler LF01_S3_1 | LFO1_S32 | LFO1.S33 | LFOI_W3 | LFO1_S4_Al | LFOI_S4_2 | LFOl_S43 LFO1_W4_1_1
SOIL Method | Units | MDL | Units ] MDL | 210 Aug93| 4.4.f Aug-93| 908 Aug-93| 94 Aug-93] 210 Aug-03 | 47.0 Aug 93 | 7.4 Aug93 7.4.0 Aug 03
[Aldrin 8080 |pghg| 063 | Mg/l | 0.05 ND ND ND "ND ND ND ND ND
alpha-BHC 8080 |[pghg| 026 | pen | 0.012 ND ND ND ND ND ND ND ND
beta-BHC 8080 |pghg| 044 | gl | 0.0026 ND ND- ND ND ND ND ND ND
delta-BHC 8080 |pghg| 039 | ppi | 0.0014 ND ND ND 0.0065 ND ND ND ND
Lindane 8080 |pghg| 041 | pg/L | 0.0021 ND ND ND ND ND ND ND ND
Chiordane 8080 |pghg| 740 | pgr | 00057 ND ND ND ND ND ND ND ND
4,4.DDD 8080 (pghg| 065 | ppa | 0.000s ND ND ND ND 6.0 ND ND ND
4,4.-DDE 8080 |[pgig| 670 | pga | 0.0009 ND ND ND ND ND ND ND ND
4,4.DDT 8080 |pgAg| 120 | ppa | 0011 ND ND ND ND 20 ND ND ND
Dicldrin 8080 [pghg| S.10 | pga | 0.019 ND ND ND ND ND ND ND ND
Endosulfin I 8080 |[pgAg| 430 | pga | 0.0029 ND ND ND ND ND ND ND ND
028 | pg | 0.004 ND ND ND ND ND ND ND ND
1.70 | pg | 0.0072 ND ND ND ND ND ND ND ND
051 | pgr | 0008 ND ND ND ND ND ND ND ND
250 | pgt| 0011 ND ND ND ND ND ND ND ND
040 | ugi’| 00019 ND ND ND ND ND ND ND ND
5.70 | gL | 0.0008 ND ND ND ND ND ND ND ND
130 |pg| o1 ND ND ND ND ND ND ND ND
260 | pent | 089 ND ND ND ND ND ND ND ND
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TABLE 6.8. (Contd)

Pit § - Soil Pit 5 - Water Pit 6 - Soil Pit 6 - Water

Waler LFOl_S5_1_1| LFO1_S5_1 2| LFO1_SS5_1_3 |LFO1_WS_1_1| LFO1_S6_1_1 | LFO1_S6_1 2] LFO1_S6_1_3 LFOL_W6_1_1

MDL L9 Aug-93 | 23-f Aug-93| 360 Aug-9315.9-0 Aug:93{ 14N Aug-93 370 Aug-93| 63t Aug93 62 Aug-93
0.05 ND ND ND ND ND ND ND ND
0.012 ND ND ND ND ND ND ND ND
0.0026 ND ND ND ND ND ND ND ND
0.0014 ND ND ND ND ND ND ND ND
0.0021 ND ND ND ND ND ND ND ND
0.0057 ND ND ND ND ND ND ND ND
0.0005 ND ND ND ND ND ND ND ND
0.0009 ND ND ND ND ND ND ND ND
0.011 ND ND ND ND ND ND ND ND
0019 ND ND ND ND ND ND ND ND
0.0029 ND ND ND ND ND ND ND ND
0.004 ND ND ND ND ND ND ND ND
0.0072 ND ND ND ND ND ND ND ND
0.008 ND ND ND ND ND ND ND ND
0011 ND ND ND ND ND ND ND ND
0.0019 ND ND ND ND ND ND ND ND
0.0008 ND ND ND ND ND ND ND ND
ol ND ND ND ND ND ND ND ND
0.89 ND ND__ ND ND _ND ND ND ND
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TABLE 6.8. (Contd)

Pit 7 - Soil Soil Summary Water Surnmary
—Soil” Waler LF01_S7_1_1] LFO1_S7_1 2| LF01_S7_1.3 Rangc of | Location/ Date Rangeof | Location/ Date

Units | MDL | Units MDL 1.5-ft Au§-93 3.6-f Aug-93 4.9-ft Aug-93 Soil Values of Maximum Water Values | of Maximum
ugkg | 0.63 | pgl 0.05 ND ND ND ND N/A ND N/A
pekg | 026 | pgt 0.012 ND ND ND ND N/A ND N/A
pgkg | 044 [ pga 0.0026 ND ND ND ND N/A ND N/A
pakg | 039 [ pgt 0.0014 ND ND ND ND N/A ND - 0.0065 Pit3 Aug-93
pekg | 041 | pgt 0.0021 ND ND ND ND N/A ND N/A
pekg | 740 | pga 0.0057 ND ND ND ND N/A ND N/A
pgkg | 065 | pgl 0.0005 ND ND ND ND- 6.0 Pit421-f  Aug-93 ND N/A
pakg | 670 [ pgA 0.0009 ND ND ND ND - N/A ND N/A
peke | 120 | pgt 0011 ND ND ND ND- 20 Pit4/21-R  Aug-93 ND N/A
pakg | 510 | pgA 0.019 ND ND ND ND N/A ND N/A
pakg | 430 | pgA 0.0029 ND ND ND ND N/A ND N/A
pgkg | 028 | pgt 0.004 ND ND ND ND N/A ND N/A
pgkg | 170 | ppt 0.0072 ND ND ND ND N/A ND N/A
pgkg | 0.51 | pgL 0.008 ND ND ND ND N/A ND N/A
pekg | 2.50 [ pat 0011 ND ND ND ND N/A ND N/A
pekg | 040 | pgt 0.0019 ND ND ND ND N/A ND N/A
pakg | 570 | pgl 0.0008 ND ND ND ND N/A ND N/A
pgkg | 130 [ pga 0.1 ND ND ND ND N/A ND N/A

| uspg | 260 ygt | o089 ND__ | __ND ND ND_ NA ND NA
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TABLE 6.9. Volatile Organic Compounds and Metals Analyzed for and Detected in Groundwater, LFO1

01MO04 is near the Landfill.

LFo1 01M03 01M04 Range of Location / Date
GROUND-WATER Method hlnils MDL Aug-93 Aug-93 Values of Maximum
Benzene 8020 | pg/L | 0.105 ND ND N/A
Carbon Tetrachloride 8010 | pg/L | 0.121 ND ND N/A
Chloroform 8010 ug/l | 0.043 No analyses ND ND N/A
p-Dichlorobenzene 8010/8020| pgl. | 0.107 dueto a ND ND N/A
1,1-Dichloroethane 8010 ug/ | 0.337 |broken container. ND ND N/A
1,2-Dichloroethane 8010 | pugh | 0.139 ND ND N/A
cis-1,2 Dichloroethylene 8010 ug/ | 0.127 ND ND N/A
trans-1,2 Dichloroethylene 8010 | pgl. | 0.149 ND ND N/A
Ethylbenzene 8020 | pg/h | 0.046 ND ND N/A
Methylene Chloride 8010 ug/h | 0.056 ND ND N/A
[Tetrachloroethylene 8010 ug/L | 0.049 ND ND N/A
[Toluene 8020 | pg/h | 0.056 ND ND N/A
1,1,1-Trichloroethane 8010 | pgh | 0072 ND ND N/A
1,1,2-Trichloroethane 8010 pg/. | 0.043 ND ND N/A
[Trichloroethylene 8010 | pg/lh | 0.065 ND ND N/A
Vinyl Chloride 8010 | pgl. | 0.266 ND ND N/A
Xylene 8020 | mp/l. | 0202 ND ND N/A
Aluminum 6010 | pglL 325 5900 2300 2300 - 5900 01M03 Aug-93
6010 | pgl 69.4 ND ND ND N/A
6010 | pgd | 0.001 160 120 120 - 160 01M03 Aug-93
6010 | pgh | 0814 1.4 ND ND- 1.4 01M03 Aug-93
6010 | pg/l 4.7 ND ND ND N/A
6010 | pg/l 209 54000 51000 51000 - 54000 | 01MO03 Aug-93
6010 | pgl 542 11 15 75-11 01M03 Aug-93
6010 | pgl 4.05 ND 5.8 ND-5.8 01IM04  Aug-93
6010 | pgl 2,65 11 5.9 59-11 01M03 Aug-93
6010 | pg/l 10.3 8000 5700 5700 - 8000 01MO03 Aug-93
6010 | pg/l 26.0 12000 1100 1100 - 12000 | 01MO03 Aug-93
6010 | pgl 1.35 1200 600 600 - 1200 01M03 Aug-93
6010 | pgl 179 ND ND ND N/A
6010 | pg/l 662 5200 4600 4600 - 5200 01M03 Aug-93
6010 | pgl 287 29 ND ND-29 01M03 Aug-93
6010 | pg/l 40.9 5200 4500 4500 - 5200 01IM03  Aug-93
6010 | pgl 51.1 ND ND ND N/A
6010 | pg/l 384 17 12 12-17 01M03 Aug-93
6010 | pp/l 3.44 32 16 16 - 32 01M03 Aug-93
7421 pplL 0.6 4.9 4.1 4.1-4.9 01M03 Aug-93
7060 | pp/l 2 3.6 3.9 36-39 01M04 __ Aug 93 §
NOTE:  01MO03 is near the Drum Storage Area.
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TABLE 6.10. Volatile Organic Compounds and Metals Analyzed for and Detected in Soil, LFO1

[LFo1 Surface Pit 1 - Soil Pit 1 - Water Pit 2 - Soil Pit 2 - Water
Soil Water LF01 S4B | LFO1.SL1 | LFOLS1 2 | LROISI 3 | LFO1WI | LRI S2.1 | LF01.S22 | LRO1.S23 | LFO1 W2

OIL Method | Units | MDL | Units | MDL 09-R Aug-93 | 23-n Aug-93] 3.6t Aug-93 | 84-0t Aug-93| 8.4-t Aug93]1.8-0 Aug-9314.7-R Aug-93{6.6-8 Aug93|6.6-N Aug-93
enzene 8020 |yghg| 0174 | pgh | 0.105 ND ND ND ND ND ND ND ND ND
arbon Tetrachloride 8010 |pghg| 0302 | pet [ 0121 ND ND ND ND ND ND ND ND ND
oroform 8010 |pghg| 0086 | pgA [ 0.043 ND ND ND ND ND ND ND ND ND
_Dichlorobenzene 8010/8020] pgig | 0.093 | pgt | 0107 ND 0.8 ND ND ND ND ND ND ND
1,1-Dichlorocthane 8010 |pghg| 0303 | pga | 0337 ND ND ND ND ND ND ND ND ND
1 2-Dichlorocthane 8010 |pghg| 0296 [ pe | 0139 ND ND ND ND ND ND ND ND ND
is-1,2 Dichlorocthylene 3010 |pgig| 0196 | pgf | 0127 ND ND ND ND ND ND ND ND ND
irans-1,2 Dichloroethylene | 8010 | pghg| 0.169 | pgt. | 0149 ND ND ND ND ND ND ND ND ND
thylbenzene 8020 |pghg| 0157 | pga | 0.046 ND 030 ND ND ND ND ND ND ND
cthylene Chloride 8010 |pgkg| 3360 [ pea | 0056 ND ND ND ND 0.16 ND ND ND ND
Tetrachloroethylene 8010 |pghg| 0154 | pgr | 0049 ND 0.17 ND ND ND ND ND ND ND
Toluene 8020 |pgkg| 0.151 | pgd | 0.056 ND ND ND ND ND ND ND ND ND
1,1,1-Trichlorocthane 8010 |pgkg| 0119 | pga. | 0072 ND ND ND ND ND ND ND ND ND
1,1,2-Trichloroethane 8010 |pgkg| 0075 | pgt | 0.043 ND ND ND ND ND ND ND ND ND
Trichloroethylene 8010 |pgkg]| 0088 | pgt | 0.065 ND ND ND ND ND ND ND ND ND
Vinyl Chloride 2010 |pghg| 0.130 | pga | 0266 ND ND ND ND ND ND ND ND ND
Xylene 8020 |pgkg| 0611 | pei | 0202 ND 095 ND ND ND ND ND ND ND
A lumimm 6010 | pghg| 3220 | pgi | 325 | 10000000 11000000 8000000 4900000 36000 11000000 7800000 6100000 50000
| Antimony 6010 |pgkg| 4270 | pet | 69.4 6100 5400 ND ND ND 7100 ND 6300 ND
arium 6010 |pgxg| 115 | pgt | 0001 85000 85000 140000 57000 450 100000 62000 38000 700
eryllium 6010 |pghg| 96.7 | pgt | 0814 “350 340 260 220 1.8 360 340 190 21
Cadmium 6010 |pghg| 3300 | ps | 47 ND ND ND ND ND ND ND ND ND
iCalcium 6010 |pgkg| 1520 | pgt. | 209 7100000 7000000 4600000 2500000 81000 10000000 4800000 3400000 120000
omium 6010 |pgig| 766 | pat | s42 21000 21000 17000 9200 64 20000 16000 9200 75
obalt 6010 |pgkg| 653 | psl | 405 7300 8000 6000 2900 29 8400 5300 3600 39
opper 6010 |pgkg| 1080 | pgt | 2.65 20000 20000 17000 8200 120 24000 14000 11000 170
ron 6010 (pgkg| 1723 [pgA | 103 | 20000000 | 21000000 16000000 8400000 68000 21000000 15000000 11000000 66000
agnesium 6010 |pgxg| 768.0 | pgt | 260 5500000 5500000 4300000 2500000 30000 5900000 4000000 3000000 47000
anganese 6010 |pgkg| 139 [ pet | 135 330000 310000 380000 120000 2000 320000 230000 120000 2600
ickel 6010 |pgkg{ 2340 | pgA. | 179 23000 23000 19000 9600 81 24000 16000 12000 110
otassium 6010 |pgkg| 45990 | pg | 662 880000 830000 730000 490000 8000 1000000 710000 810000 12000
Silver 6010 Hekg 326 nall 287 370 920 ND ND 36 330 ND ND 4.0
Sodium 6010 |pgkg| 15400 | pgA. | 409 | 610000 580000 360000 250000 7700 500000 420000 250000 11000
Tin 6010 |pgkg| s120 | pet | s11 ND ND ND ND ND ND ND ND ND
Vanadivm 6010 npkg 547 el 384 47000 43000 37000 17000 100 36000 40000 22000 130
Zinc 6010 g| 451 |pet | 344 46000 48000 34000 21000 160 53000 35000 23000 230
fead 7421 | pekg| 300 0.6 6300 7000 3300 2800 15 5400 4300 6200 14
JAssenic 7060 |pgkg| 200 | ppA | 2 12000 9600 6200 3300 50 9700 5600 4000 )
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TABLE 6.10. (Contd)

Pit 3 - Soil Pit 3 - Water Pit 4 - Soil Pit 4 - Water
Soil Water LFO1_S3_1 LF01_S3_2 | LFO01.S3.3 LF01_W3 | LF01_S4_Al | LF01_S4 2 | LFO1_S4 3 |LFO1_W4_11
Method | Units | MDL | Units | MDL | 2.1-ft Aug-93 [ 4.4-f Aug-93 | 9.0-t Aug-93] 9.4-f Aug-93] 21-ft Aug-93 | 4.7-t Aug-93 | 7.4-ft Aug-93] 7.4-R Aug-93
8020 | pgxg| 0.174 | pg/L [ 0.105 ND ND ND ND ND ND ND (»)
8010 | pgig| 0302 | pg/L | 0.121 ND ND ND ND ND ND ND
8010 | ug/xg| 0.086 | pg/L | 0.043 ND ND ND ND ND ND ND
8010/8020| pg/kg | 0.093 | pg/L | 0.107 ND ND ND ND ND ND ND
8010 | pgxg| 0303 | pg/L | 0.337 ND ND ND ND ND ND ND
8010 | pg/kg| 0.296 | pg/L | 0139 ND ND ND ND ND ND ND
8010 | pgkg| 0.196 | pg/L | 0.127 ND ND ND ND ND ND ND
8010 | pgkg| 0.169 | pg/L [ 0.149 ND ND ND ND ND ND ND
8020 | pgkg| 0.157 | pg/L | 0.046 ND ND ND ND ND ND ND
8010 | pgkg| 3.360 | pg/L | 0.056 ND ND ND ND ND ND ND
8010 | pgxg| 0.154 | pg/L | 0.049 ND ND ND ND ND ND ND
8020 | pgxg| 0.151 | pg/L | 0.056 ND ND ND ND ND ND ND
1,1,1-Trichloroethane 8010 | pgxg| 0.119 | pg | 0.072 ND ND ND ND ND ND ND
1,1,2-Trichloroethane 8010 | pgkg| 0.075 | pg/L | 0.043 ND ND ND ND ND ND ND
[Trichloroethylene 8010 |pgkg| 0.088 | ugA | 0.065 ND ND ND ND ND ND ND
Vinyl Chloride 8010 | pgkg| 0.130 | pg/ | 0.266 ND ND ND ND ND ND ND
Xylene 8020 | pgikg| 0.611 | pugl | 0.202 ND ND ND ND ND ND ND
A luminum 6010 | pg/kg| 3220 | pg/L | 325 12000000 8600000 5100000 35000 10000000 6700000 5400000 57000
[Antimony 6010 | pg/kg| 4270 | pg/L | 694 5100 5500 ND ND 6800 4500 7900 ND
arium 6010 | pgkg| 115 pug/L | 0.001 99000 70000 48000 470 88000 65000 59000 880
eryllium 6010 | pgxg| 96.7 | pgL ( 0814 390 340 140 3.0 450 150 140 27
dmium 6010 | pgxg| 3300 | pg/L | 4.7 ND ND ND ND ND ND ND ND
Icium 6010 |pg/kg| 1520 | pg/L | 209 11000000 5100000 2700000 91000 6000000 4200000 3000000 80000
omium 6010 |pgxg| 766 | pgL | S5.42 22000 15000 9200 48 19000 12000 10000 94
obalt 6010 |pgkg| 653 | pg/l | 4.05 7900 5600 3000 21 7800 4200 3700 n
opper 6010 | pgkg| 1080 | pg/L | 2.65 25000 14000 9500 110 21000 15000 15000 210
6010 |pgkg| 1723 | pgL | 103 20000000 15000000 9700000 48000 10000000 11000000 9200000 110000
gnesium 6010 |ugkg| 7680 | pg/l | 26.0 5500000 4200000 2900000 29000 5000000 3400000 2800000 36000
nganese 6010 |pgxg| 139 | pgL | 135 330000 270000 140000 1900 310000 180000 150000 5900
ickel 6010 |pgkg| 2340 | pg/L | 179 22000 18000 11000 n 21000 14000 10000 150
otassium 6010 | pg/kg | 45990 | pg/L | 662 990000 680000 560000 8500 800000 580000 370000 9900
ilver 6010 |pgkg| 326 | pg/L | 287 350 ND ND 3.8 370 ND ND 6.3
[Sodium 6010 | pg/kg| 15400 | pg/L | 409 740000 510000 210000 8700 590000 310000 240000 8800
[Tin 6010 | pgikg| 5120 | pg/L | S11 ND ND ND ND ND ND ND ND
Vanadium 6010 |pgxg| 547 | gL | 3.84 38000 35000 19000 86 38000 23000 19000 170
Zinc 6010 |pgkg| 451 | pgl | 344 48000 34000 23000 140 45000 25000 20000 270
[l cad 7421 Ipgikg)| 300 |ppd | 06 8000 4400 2300 23 12000 3200 2600 86
[lArsenic 7060 g| 200 | ppl. 2 13000 5300 4000 32 5300 4500 2700 84

(a) No analyses due to broken container.
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TABLE 6.10. (Contd)

[iLFoy Pit § - Soil PiL S - Water Pit 6 - Soil Pit 6 - Water
n§ Soil Water LFO1_SS_1_1] LFo1_S5_1_2 | LFO1_S5_1_3 | LFO1_WS_1_1] LF01_S6_1_1 | LFO1_S6_1_2 | LIF01_S6_1_3 {LFO01_W6_1_1
OIL Method | Units | MDL | Units | MDL | 1.9-R Aug-93 | 2.3-f Aug-93 | 3.6-R Aug-93 | S.9-0 Aug-93] 1.4-f Aug-93| 3.7-f Aug-93 | 6.3-ft Aug-93]6.2-t Aug-93
enzene 8020 |pgkg| 0.174 | pgt | 0.105 ND ND ND ND ND ND ND ND
arbon Tetrachloride 8010 |ppig!| 0302 | ped | 0121 ND ND ND ND ND ND ND ND
oroform 8010 | pgkg| 0.086 | pgd | 0.043 ND ND ND ND ND ND ND ND
Dichlorobenzene 8010, ugkg( 0.093 | pgl | 0107 ND ND ND ND ND ND ND ND
1,1:Dichloroethane 8010 | pgig| 0.303 | pgl | 0337 ND ND ND ND ND ND ND ND
1,2-Dichloroethane 8010 |pgig| 0296 | pglL | 0139 ND ND ND ND ND ND ND ND
is-1,2 Dichloroethylene 8010 | pgkg| 0.196 | pgl | 0.127 ND ND ND ND ND ND ND ND
1.2 Dichloroethylene | 8010 | yupkg| 0.169 | pgt | 0.149 ND ND ND ND ND ND ND ND
ylbenzene 8020 | pg/ig| 0.157 | pg/l [ 0.046 " ND ND ND ND ND ND ND ND
8010 |ugig| 3.360 | pp/ | 0.056 ND ND ND ND ND ND ND ND
8010 |pgig| 0.154 | pgl | 0.049 ND ND ND ND ND ND ND ND
8020 | pgikg| 0.151 | pgt | 0.056 ND ND ND ND 0.25 ND ND ND
8010 |pgxg| 0.119 | pgl | 0.072 ND ND ND ND ND ND ND ND
8010 |pgkg| 0.07S | pe/l | 0.043 ND ND ND ND ND ND ND ND
8010 | pgig| 0.088 | pgd | 0.06S ND ND ND ND ND ND ND ND
8010 | pgig| 0.130 | pg/l | 0.266 ND ND ND ND ND "ND ND ND
8020 | pgkg| 0611 | pgL | 0.202 ND ND ND ND ND ND ND ND
6010 |pugkg| 3220 | pgl | 325 10000000 10000000 7600000 110000 11000000 14000000 6700000 380000
6010 |pgkg| 4270 | peL | 694 ND 4800 6000 ND ND 7200 ND 9%
6010 |pgkg| 115 | pgL | 0.001 82000 96000 67000 1500 77000 120000 84000 5100
6010 |ugkg| 967 | pglL | 0.814 220 290 200 43 220 400 180 10
6010 | pgikg| 3300 | pgl | 47 ND ND ND ND ND ND ND 94
6010 |pgxg! 1520 | pgl | 209 7000000 6600000 6900000 140000 5300000 9900000 5200000 260000
6010 |pgxg| 766 | pgl | 542 18000 19000 14000 190 19000 27000 13000 680
6010 |pgkg| 653 | pgl | 4.08 6500 7500 5300 120 7900 9700 4800 320
6010 |pgkg| 1080 | pgL | 2.65 24000 22000 17000 410 24000 35000 15000 1400
6010 |pgxg| 1723 | pgL | 103 21000000 17000000 13000000 200000 20000000 25000000 12000000 640000
6010 |pupikg| 768.0 | pgl | 26.0 5200000 5200000 4200000 70000 5600000 7600000 3500000 220000
6010 |pgkg| 139 | paL | 135 310000 400000 310000 11000 280000 460000 190000 14000
6010 | pgxg| 2340 [ paL | 179 18000 21000 16000 290 120000 27000 14000 800
6010 | pg/kg| 45990 | pgl | 662 830000 1000000 750000 17000 1000000 1600000 670000 43000
6010 |pgikg| 326 | pgl | 287 ND ND ND 10 ND ND ND 25
6010 | pg/ikg| 15400 | pg/ll | 409 560000 550000 440000 13000 560000 620000 370000 28000
6010 |pgkg| 5120 | pgd | SLI ND ND ND ND ND ND ND ND
6010 |pgkg| 547 | psl | 384 34000 36000 29000 330 32000 43000 27000 1100
6010 g| 451 [pgn| 344 47000 46000 33000 680 50000 67000 30000 2000
[iLead 7421 g| 300 |peL [ 06 7300 7900 3700 140 6300 8700 3700 350
llArsenic 7060 | pughg| 200 [ppl | 2 12000 13000 15000 130 16000 8500 4200 220
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TABLE 6.10. (Contd)

{LFo1 Pit 7 - Soil Soil Summary Water Summary
Soil Water LF01_S7_1_1| LF01_S7_1_2| LF01_S7_1_3 Range of Location / Date Range of Location / Date

SOu. Method | Units | MDL | Units | MDL | 1.5-fR Aug-93 [ 3.6-ft Aug-93 | 4.9-ft Aug-93 Soil Values of Maximum Water Values of Maximum
Benzene 8020 | pgkg{ 0174 | pug/L | 0.105 ND ND ND ND N/A ND N/A

Carbon Tetrachloride 8010 |pgikg| 0302 | pgl | 0121 ND ND ND ND N/A ND N/A
Chloroform 8010 | pgkg| 0086 | pp/A | 0.043 ND ND ND ND N/A ND N/A
p-Dichlorobenzene 8010/8020| pg/kg | 0.093 | pg/L | 0.107 ND ND ND ND-0.18 Pit1 Aug-93 ND N/A
1,1-Dichloroethane 8010 ugkg| 0.303 | pg/L | 0337 ND ND ND ND N/A ND N/A
1,2-Dichlorocthane 8010 | pgkg| 0296 | pg/L | 0.139 ND ND ND ND N/A ND N/A

cis- 1,2 Dichloroethylene 8010 | pgikg| 0.196 | pg/L | 0.127 ND ND ND ND N/A ND N/A
trans-1,2 Dichlorocthylene 8010 | pgkg( 0169 | pug/L { 0.149 ND ND ND ND N/A ND N/A
Ethylbenzene 8020 | pgkg| 0.157 | pg/L | 0.046 ND ND ND ND - 0.30 Pit1 Aug-93 ND N/A
Methylene Chloride 8010 | pgkg| 3.360 | pg/L | 0.056 ND ND ND ND N/A ND -0.16 Pit 1 Aug-93
[Tetrachloroethylene 8010 |pughkg| 0.154 | pg/L | 0.049 ND ND ND ND-0.17 Pit1 Aug-93 ND N/A
[Toluene 8020 | pgikg| 0.151 | pg/L | 0.056 ND ND ND ND - 0.25 Pit1 Aug-93 ND N/A
1,1,1-Trichloroethane 8010 | pgkg( 0.119 | pg/L | 0072 ND ND ND ND N/A ND N/A
1,1,2-Trichlorocthane 8010 pgkg| 0.075 | pg/L | 0.043 ND ND ND ND N/A ND N/A
[Trichloroethylene 8010 | ug/kg| 0.088 | pg/L | 0.065 ND ND ND ND N/A ND N/A

Vinyl Chloride 8010 | pgkg| 0.130 | pg/L | 0.266 ND ND ND ND N/A ND N/A

Xylene 8020 | pgkg| 0611 | pgl | 0.202 ND ND ND ND - 0.95 Pit 1 Aug-93 ND N/A
Aluminum 6010 | pgkg| 3220 | pg/L | 325 9800000 9000000 10000000 | 4900000-14000000 | Pit 6 Aug-93 35000 - 380000 Pit 6 Aug-93
Antimony 6010 | pg/kg| 4270 | pg/L | 694 7100 ND 5400 ND - 7900 Pit4 Aug-93 ND - 9%6 Pit 6 Aug-93
Barium 6010 ugkg| 115 ng/L | 0.001 84000 74000 85000 38000 - 140000 Pit1 Aug-93 450 - 5100 Pit6 Aug-93
Beryllium 6010 | pgkg| 967 | pg/l | 0814 330 290 280 140 - 450 Pit4 Aug-93 18-10 Pit6 Aug-93
Cadmium 6010 |pghg| 3300 | ppr | 47 ND ND ND ND N/A ND-94 Pit6  Aug-93
Calcium 6010 | pgkg| 1520 | pg/L | 209 6900000 8400000 7200000 2500000-11000000 |  Pit3 Aug-93 80000 - 260000 Pit6 Aug-93
Chromium 6010 |pugkg| 766 | pglL | 5.42 19000 16000 19000 9200 - 27000 Pit 6 Aug-93 48 - 680 Pit 6 Aug-93
Cobalt 6010 |pgkg| 653 | pg/L | 4.05 7600 6100 7700 2900 - 9700 Pit 6 Aug-93 21-320 Pit6 Aug-93
Copper 6010 | pp/kg| 1080 | pug/L | 2.65 26000 18000 22000 8200 - 35000 Pit6 Aug-93 110 - 1400 Pit6 Aug-93
Iron 6010 pgkg| 1723 | pgL 103 20000000 16000000 18000000 8400000-25000000 Pit6 Aug-93 48000 - 640000 Pit6 Aug-93
Magnesium 6010 |pghg| 768.0 | pg/L | 260 5400000 4700000 5300000 2500000- 7600000 Pit6 Aug-93 29000 - 220000 Pit6 Aug-93
Manganese 6010 |pakg| 139 | pglL | 135 320000 270000 310000 120000 - 460000 | Pit6 Aug-93 1900 - 14000 Pit6  Aug-93
Nickel 6010 | pg/kg| 2340 | pgL | 179 20000 17000 21000 9600 - 27000 Pit 6 Aug-93 71 - 800 Pit6 Aug-93
Potassium 6010 | pg/kg| 45990 | pg/L 662 790000 720000 1100000 370000 - 1600000 Pit 6 Aug-93 8000 - 43000 Pit6 Aug-93
Silver 6010 | pgikg| 326 | ug/L | 2.87 ND ND ND ND - 920 Pit 1 Aug-93 36-25 Pit6 Aug-93
Sodium 6010 | pg/kg | 15400 | pg/L | 409 470000 550000 490000 210000 - 740000 Pit3 Aug-93 7700 - 28000 Pit 6 Aug-93
[Tin 6010 | pgkg| 5120 | pg/L | 511 ND ND ND ND N/A ND N/A
Vanadium 6010 npkg | 547 pg/L ( 384 33000 31000 31000 17000 - 47000 Pit4 Aug-93 86 - 1100 Pit6 Aug-93
Zinc 6010 p.gk; 451 pg/L | 344 50000 39000 48000 20000 - 67000 Pit 6 Aug-93 140 - 2000 Pit 6 Aug-93
JLlead 7421 | pgkg| 300 [ pgL | 06 5100 6800 6500 2300 - 12000 Pit4 Aug-93 14 - 350 Pit 6 Aug-93
JArsenic 7060 | pg/kg| 200 | pp/l 2 18000 8900 9500 2700 - 18000 Pit 7 Aug-93 32-220 Pit 6 Aug-93
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TABLE 6.1 1. Decision Criteria for Sampling Recommendations, LF01

GROUND WATER
HIGHEST SDWA FRESHWATER CARCINOGENS SYSTEMIC CRITERIA
DETECT MCL CHRONIC TOXICANTS RESULTS
CONTAMINANT ug/l pg/t pg/L ug/! pa/
arsenic 16.9 50 0.042 abovett
barium 1240 1000 1800 abovett
zinc 418 5000 59 abovett
cadmium KX:] 5 18 below
chromium 198 50 abovett
diethylphthalate 660 30000 below
lead 64.7 15* abovett
mercury 0.6 2 11 below
nickel 197 730 below
copper 325 1300t 1400 below
iron 160000 300 abovett
manganese 3180 50 3700 abovett
1,2-dichloroethylene 0.387 5 0.2 ' above
t MCLG * ACL
11 May be background
SOIL
HIGHEST ALASKA CARCINOGENS SYSTEMIC CRITERIA
DETECT SOIL CLEAN UP TOXICANTS RESULTS
CONTAMINANT mg/kg mg/kg mg/kg mg/kg
DDT 0.066 ' 1.9 below
DDD 0.023 2.7 below
DDE 0.004 1.9 below
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Limited Feld Investigation
Eielson Air Force Base

7.0 LFO2 OLD BASE LANDFILL

7.1 LOCATION

LF02 (Old Base Landfill) is an abandoned, 18-km? (approximate) landfill located about 0.8 km
northwest of the intersection of Manchu Road and the Gravel Haul Road on the banks of French
Creek, a tributary of Moose Creek (Figure 7.1). LF02 is about 100 m west of Bear Lake, a
370-km? (approximate) surface water body. A gravel road provides access from Gravel Haul
Road. LF02 boundaries were located through a surface electromagnetic survey (HLA 1989).
The minimum distance from LF02 to French Creek is about 6 m.

7.2 HISTORICAL USE

LF02 was used as the primary base landfill from 1960 to 1967. Previous to this time, landfills
LFO1 (closed in 1960), LFO6 (closed in 1963), LFO5 (closed in 1959), and LF04 (still used) were
used. Landfill LFO6 was used contemporaneously from 1959 to 1963. After 1967, landfills LFO3
and LFO7 were in operation. Similar to LFO1, LF02 received household garbage, scrap lumber,
scrap metal, construction debris, and empty cans and drums from base operations. It has been
reported that waste oils, paint thinners, and solvents were also disposed of at this location.
Refuse was burned from 1960 until 1964, when this practice was discontinued. Burial of refuse
continued until 1967, when the landfill was closed and capped. Capping material included soil
and fly ash from the base power plant. The cap was graded at closure. The area has been
used as a snow disposal area, and for at least 9 months of the year, snow and ice overlie the
cap. This snow layer is piled 6 to 9 m deep on the margins of the landfill and somewhat less
near the center. During annual breakup, this material melts and an unknown amount infiltrates
through the landfill.

7.3 HISTORICAL DATA AND ASSUMPTIONS

7.3.1 Site Observations. During the limited field investigation, the site was inspected several
times during the spring and summer (1993) (see photographs in Appendix B). The cap appears
to be in good condition with no visible signs of disturbance. Accumulations of snow in the
winter and spring were observed with limited runoff during breakup. Presumably, a large
amount of the snowmelt infiltrates the cap and landfill. Household trash is scattered about on
the surface of the cap, but it appears to be litter and does not suggest that landfill material is
being uncovered.

No stressed vegetation or surface staining were noted at the site.

7.3.2 Previous Investigations. Five previous investigations were conducted in the area
adjacent to LF02 (CH2M Hill 1982; Dames & Moore 1985, 1986; HLA 1989, 1991). During
Phase | (1982) of the Installation Restoration Program investigation, a records search suggested
that base maintenance, operations, and housing all sent refuse to the landfill. During Phase II
(July 1984), monitoring Wells W-8 and 02MWS were constructed (Table 7.1). Soil samples were
analyzed (Table 7.2) for polychlorinated biphenyls (PCBs) and not detected at levels below
detection limit (0.5 ug/g). Samples were also analyzed for oil and grease and not detected at
levels below detection limit (0.008 mg/g). Groundwater samples were analyzed for total organic
carbon, total organic halides, total dissolved solids, lead, and phenol. In 1986, Wells 02M0B and
02M0C were constructed and all wells were resampled (Table 7.3). Concentrations of purgable

@ Printed on Recycled Paper 741 October 12, 1994



Limited Field Investigation
Eielson Alr Force Base

halogenated organic compounds, purgable aromatic compounds, metals, pesticides, and total
petroleum hydrocarbons (TPHs) were determined. Well W-8 was subsequently frost heaved
and abandoned.

In October 1988, a soil vapor study was conducted (Table 7.4). Groundwaterin Wells 02MW9,
02MOB, and 02M0C were sampled and one grab sample of surface water and sediment was
taken from French Creek. Also, two soil samples were collected from Wells 02N01 and 02M02.
The soil parameters analyzed (Table 7.2) included purgable halocarbons, purgable aromatic
compounds, semivolatile organic compounds, dissolved metals, and TPHs. Surface water was
examined (Table 7.5) for the same parameters as soil, plus total metals. Soil samples were
analyzed (Table 7.2) for purgable halocarbons, purgable aromatic compounds, and TPHs.

The 1988 soil-gas probes detected benzene, toluene, ethylbenzene, and xylene (BTEX) as well
as 1,1-dichloroethylene (Table 7.4). Trace levels of 1,2-dichloroethane, methylene chloride, and
1,1,2,2-tetrachloroethanewere found in Well 02M0C but no BTEX. In 1990, soil probes detected
BTEX, 1,1-dichloroethylene, trichloroethylene, and 1,1-dichloroethane.

Two soil samples were collected in 1988 (Table 7.2) from Wells 02N0O1 and 02M02 and analyzed
for TPHs, and volatile and semivolatile organic compounds. Soil samples from the banks of
French Creek showed detectable levels of TPH and 4-methylphenol (Table 7.2).

In September 1990, a second round of remedial investigation/feasibility study sampling was
conducted by Harding Lawson Associates (Table 7.2) (HLA 1991). - Wells 02M01 and 02M02
were installed. A series of groundwater probes were installed and screened for purgable
aromatic compounds and purgable halogenated organic compounds. Five groundwater
samples were analyzed from the new wells for purgable aromatic compounds and purgable
halogenated organic compounds.

The data from each of these investigations are unusually varied. Despite 4 years of sampling, no
organic species have ever been found at any well from one year to the next. For example, no
organic compounds other than trichlorofluoromethane, a common laboratory contaminant, were
detected in 1986. Benzene was found in Well 02MOB, toluene was found in Well 02M02, and tri-
chloroethylene and trans-1,2-dichloroethene were found in Well 02M01 (October 1990).

Elevated concentrations of trace metals were occasionally found in both surface water and
groundwater. In groundwater, arsenic was always detected where analyzed. However, lead
varied between 73 (1988) and <1.4 1g/L. Among filtered and unfiltered aliquots of the same
samples, lead concentrations for filtered samples were always less than detection limits. Four
surface samples were collected from French Creek and one from Bear Lake and analyzed for
purgable aromatic compounds and purgable halogenated organic compounds (Table 7.2). No
organic compounds have been detected from any surface water at Bear Lake or soil samples at
French Creek. Trace levels of 1,2-dichloroethaneand 1,1,2,2-tetrachloroethanewere found in
French Creek.

7.4 PHASE 2 LIMITED FIELD INVESTIGATION ACTIVITY AND DATA

7.4.1 Potential Contaminants of Concern. In addition to the contaminants detected, several
other compounds were probably disposed at LF02. Solvents, degreasers, paints, thinners, and
deicer/antifreeze solutions are expected wastes of routine base activities.” Pesticide/herbicides
and PCB could be expected. Waste oils, diesel, gasoline, and hydraulic fluids could also be
expected and may have been introduced as contaminated snow. Heavy metals (as components
in batteries), photographic solutions, and paint may also have been introduced. Fly ash was

September 14, 1994 7.2 @ Printed on Recycled Paper



Limited Fleld investigation
Eieison Air Force Base

used as a cap material. Based on the expected components of these materials, the potential
contaminants of concern are

arsenic 1,1,1-trichloroethane PAH

cadmium 1,1,2,2-tetrachloroethane PCB

chromium , acetone propylene glycol
copper benzene : tetrachloroethylene
lead DDT, DDD, DDE tetraethyl lead
nickel ethylbenzene tetramethyl lead
zinc ethylene glycol toluene
1,1-dichloroethane isopropyl alcohol trichloroethylene
1,2-dichloroethane methyl ethyl ketone trichlorofluoromethane
1,1-dichloroethylene n-hexane vinyl chloride
1,2-dichloroethylene naphthalene xylene.

7.4.2 Conceptual Model. The soil, geologic, and hydrologic description of LF02 is very
incomplete. Sandy silts to silty sands with trace amounts of gravel from 1.5 to 1.8 m and
gravelly sands below 1.8 m were described from the soil borings of previous investigations
(HLA 1991). At Well 02M0B, permafrost was encounteredfrom 0.8 to 7.5 m. These soils and
strata are similar to fluvial deposits associated with the active French Creek depositional system.
Water levels in the wells vary between 1.8 and 2.7 m (below casing) and are seasonally
correlated. Figure 7.2 shows the fluctuation measured at Well 02MW09 from August 1991 to
December 1992 showing a 0.3-m range in water levels. A wide variation in water level occurred
between May and September 1992. Other wells have demonstrated a similar variability and
pattern.

One objective of this limited field investigation was a more accurate understandingof the
seasonal effects on groundwater dynamics, specifically the infilttration of snowmelt through the
landfill cap and transport of landfill leachate toward French Creek. Recall that this site is a stor-
age site for snow removed from the base and that snow depths at LFO2 can exceed 9 m. By
understandingthese seasonal variations, the wide range in historical site data can be more
realistically interpreted.

The following hypothesis was developed to explain the variability in water level. The regional
hydraulic gradient for the base is north-northwest. Past studies have demonstrated that a signifi-
cant local deflection of this gradient occurs at LFO2. Dames & Moore (1985) calculated a
groundwater gradient toward French Creek of 0.4 m/km in December and 3.6 m/km in June. In
September, the gradient reversed in direction 1.7 m/km toward the landfill. The potentiometric
surface, inclined in the direction of the creek, probably reverses during late summer. This
implies that French Creek goes from a gaining to a losing stream over the reach bounding LF02.
Presumably, snowmelt during spring and early summer infiltrates the landfill and increases head
from the landfill to the stream, transporting leachate components toward the wells. As the creek
flow increases, bank storage and recharge increase while infiltration declines, driving uncon-
taminated water from the creek toward the wells.

If this conceptual model is valid, concentrations of leachate-derived components should become
more dilute as bank storage and recharge dominate the groundwater dynamics in late summer.
Unfortunately, very few parameters have been consistently analyzed over the four previous field
investigations.

An afternative hypothesis suggests that contamination was being introduced from French Creek
by recharge of the shallow aquifer adjacent to LFO2. Heavy metals and organic compounds
have been found in samples from French Creek and there is evidence that French Creek is a
losing stream during the late summer. If, however, these components were migrating from
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French Creek, some of these species would likely be abundantin the sediments. This is not the
case, and this hypothesis is not considered further.

7.4.3 Sampling Objective and Strategy. Surface water and soil were not sampled from
French Creek because the conceptual model suggests that results from the creek could reflect
upstream surface water releases from OU 2, OU 6, or LF04 that are unrelatedto LF02. These
sources could contribute a variety of historical petroleum product components, solvents, and
various industrial chemicals. None of the data suggest clear evidence of LF02 releases to
French Creek.

Seasonal variations and the dynamics of surface to groundwater interaction at LFO2 suggest a
complex hydrologic system. If the conceptual model is correct, leachate mixes with bank
storage and shallow groundwater during times of high infiltration from the landfill. The potential
for release of this material to French Creek is likely. This scenario represents the contaminant
release of highest risk-based significance.

An objective of this limited field investigation was to determine if the time of maximum infiltration
at the landfill occurred simultaneous to the highest level of concentration in the monitoring wells.
This result would help resolve the conflicting data from previous investigations and permit a
regulatory decision that correctly identified the source and dynamics of contaminants at LF02.

In summary, the following sampling strategy was used at LF02.

Objective: To evaluate contamination at LFO2 that is the result of the landfill and determine if a
seasonal dependancein contaminant levels is suggested.

Action: Sample groundwater in the late spring at four wells.
Sample groundwater in the late summer at the same four wells.
Sample soil between the wells and the landfill.

Activity: During late June, Wells 02M01, 02M02, 02MW9, and 02MOB were sampled and
analyzed for volatile organic compounds, inductively coupled plasma metals, arsenic,
and lead. Water levels were recorded.

During August, the same four wells were resampled and analyzed for the identical
parameters. Water levels were measured again.

During August, soil was excavated to the top of the water table and sampled. Sail
and water was analyzed for inductively coupled plasma metals, lead, arsenic, volatile
organic compounds, and semivolatile organic compounds.

7.4.4 Limited Field Investigation Field Work. Two sampling trips were made to LF02, one on
June 25 during the time of high infiltration from the landfill, and a-second trip on August 18 when
the local groundwater gradient was unperturbed. The shallow soil adjacent to the well sites
(Figure 7.1) was sampled in August. Samples were bottled and analyzed for volatile organic
compounds, inductively coupled plasma metals, lead, and arsenic (Table 7.6).

On August 29, excavations were made with a backhoe at locations adjacent to Wells 02M01,
02MW9, and 02M02 (Figure 7.1). Surface soil samples were a composite of the material from
the ground surface to the depth of the first backhoe cut, generally about 0.5 m. An excavation
was also dug at the road leading to 02MOB. Logs of the excavations are in Appendix B. The
excavation at Well 02M02 uncovered landfill debris and a strong, fetid odor at about 4.7 ft below
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the ground surface. Photoionization detector sampling of the air over the pit did not indicate
methane or other organic gases. At each pit, soil samples were removed from the backhoe
bucket, taking care to sample soil that had not contacted the sides of the bucket and was rela-
tively undisturbed. The soils were bottled, shipped to the laboratory, and analyzed for volatile
organic complexes, inductively coupled plasma metals, lead, and arsenic.

7.5 DISCUSSION OF LIMITED FIELD INVESTIGATION DATA

Analytical data obtained for LF02 suggest that several of the contaminants of concern are
present in groundwater and soil adjacent to the landfill. Volatile organic components detected in
water samples included 1,2-dichloroethylene (both isomers), methylene chloride, tetrachioro-
ethylene, trichloroethylene, and BTEX. Among the metallic contaminants of concern, arsenic,
barium, cadmium, chromium, lead, nickel, vanadium, and zinc were found in detectable
amounts. One sample from the pit adjacent to Well 02M01 contained trace amounts of cis-
1,2-dichloroethylene. No other organic compound was detected in soil samples from LF02 and
all metals were well below Eielson AFB alluvial soil background level.

Similar to other analytes, concentrations of zinc in Wells 02M02, 02MW9, and 02MOB (9.3 to

37 ug/L) were above background levels (Appendix B, <10 ug/L) during the spring, but declined
during the summer. No value exceeded the human health criteria, but Well 02M01 exceeded
(100 ug/L) ambient water quality criteria for aquatic life (chronic, 65 ug/L) during the spring.
Past investigations from LF02 (Table 7.3) indicate that the zinc concentration declines between
unfiltered (162 to 2780 ug/L) and filtered (30 to 40 ug/L) samples. This suggests that zinc is
transported as a suspended phase. Although ground to surface water migration is probable at
LF02, it is unlikely that extended groundwater transport to French Creek of suspended zinc
phases is possible. Surface water data (U.S. Air Force 1993c) from French Creek (8.1 ug/L to
below detection limits) does not indicate elevated zinc levels.

7.6 RISK CHARACTERIZATION

7.6.1 Soil. Data from this limited field investigation suggest that soils at the site are not
contaminated relative to regulatory or risk-based criteria (Table 7.7). Soil values were all well
below both background, risk-based, and regulatory values. Analysis of the fly ash (U.S. Air
Force 1993d) used as a cap reveals no evidence for a source of contamination to the soil or any
other pathway. Human and ecological exposure through soil is therefore not a complete
pathway.

7.6.2 Groundwater. Other potential pathways for ingestion and dermal contact are leaching of
waste by infiltration followed by groundwater mixing and contamination. The nearest down
gradient water supply well is off base, about 2.8 km northwest in the community of Moose
Creek. The nearest residence is less than 0.8 km away from LF02.

Groundwater levels from the site taken in June and August are presented in Figure 7.2. This
data does not suggest a large change in the water table and does not suggest a seasonal com-
ponent to French Creek bank storage or groundwater "mounding” at LF02. This may suggest
that seasonal fluctuations at French Creek do not greatly affect the shallow groundwater at LF02.
A more detailed investigation of the dynamics of French Creek would be necessary if this
hypothesis is to be completely evaluated. There is a near-monotonic variation in groundwater
composition between the June and August sampling periods. At Well 02M01 almost every con-
taminant of concern detected in June decreases in concentration in August. Similarly, metal
concentrations also decline between the two months. This suggests that, if the metais and
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organic complexes are derived from the landfill leachate, the greatest flux of contaminants
occurs in the late spring/early summer following snowmelt. Infiltration of the snowmelt into the
landfill increases the soil-water pressure head directly under the cap, driving the migration of
leachate into the adjacent subsurface (Rawls et al. 1993).

The very high metal results of past investigations are elevated relative to the applicable maxi-
mum contaminant levels and risk-based criteria (Table 7.7). The data have been questioned
because of the erratic fluctuation of contaminant concentrations and the possibility that past
values were not representative. Many of these values came from the Phase Il Installation
Restoration Program investigation in 1988 (HLA 1989). These samples were obtained in the
spring of 1988 from Well 02MOB and probably reflect infiltration of snowmelt water. Resampling
of Well 02M0B during the limited field investigation resulted in much lower metal values in every
case. Beryllium was not found above the detection limit in any well. Cadmium, chromium,
nickel, and barium were all at or below maximum contaminant levels or risk-based criteria. Lead
levels were below background. Arsenic and iron were above both the criteria and base
background groundwater values (background: arsenic 15 pg/L; iron 2545 ug/L) during both
June and August sampling periods. These elements were also elevated in historical data

(Table 7.2). Zinc exceeds ambient water quality criteria. This result is discussed in

Section 7.6.3.

The high organic compound values were not repeated during either sampling round. Of the
species detected, trichloroethylene was found (6.5 ug/L) above the maximum contaminant level
(5 ug/L) in June but below (4.5 ug/L) in August. This is the first time that trichloroethylene has
exceeded regulatory or risk-based criteria at LF02.

For these reasons, there does not appear to be a complete groundwater pathway for human or
ecological receptors, if snow is not stored at the site and infiltration is limited to normal precipita-
tion. However, arsenic, iron, and manganese concentrations were not seasonally affected and
may require additional information to fully constrain these risks.

7.6.3 Surface Water. Anglers and recreational users of French Creek are exposed to potential
surface water pathways. Riparian wildlife of French Creek, primarily beaver and waterfowl, are
abundant. Direct mixing between contaminated groundwater and surface water along French
Creek or surface ponds and sumps would be a potential contaminant pathway.

Groundwater was not a closed pathway for any contaminants other than arsenic, iron, and
manganese; therefore, ground-to-surface-water interaction is an unlikely potential general risk to
human or ecological receptors. A dilution effect would further limit the risks of this scenario.
Overland flow from LF02 to any surface water system is also not a closed pathway; the surface
soil is not contaminated. Surface water and sediment data have not exceeded regulatory or
risk-based criteria for any parameter except TPH. The data were not duplicated in replicate
samples, and TPH in groundwater (Table 7.3) at LF02 has been well below Alaska water quality
standards. The past TPH levels are unlikely to represent French Creek or the result of LF02
releases. As explained above in Section 7.5, the elevated zinc concentration in Well 02M01
exceeds ambient water quality criteria for aquatic life; however, this concentration does not
appear to remain high following melting of the waste snow cover. In any event, it is likely given
the discussion of Section 7.5 that this concentration is not representative of the groundwater
entering French Creek.

7.6.4 Air. With no contaminated surface soils, suspension of soll is not a potential pathway.
Volatile compounds are assumed to have evaporated in the 27 years since the site was last
used. Therefore, the air pathway is not considered a complete pathway.

October 12, 1994 7.6 @ Printed on Recycled Paper



Limited Field Investigation
Eielson Air Force Base

7.7 CONCLUSIONS AND RECOMMENDATIONS

Because of fluctuating groundwater values for the contaminants of concern, the risk to human
and ecological health from LF02 is unclear. It is recommended that this site be included with
the remedial investigation/feasibility study of OU 5. The revised schedule for OU 5 is compatible
with this action. Continued sampling of the four monitoring wells, 02M01, 02M02, 02MOB, and
02MW3 should take place with analysis of RCRA Subtitle D landfill parameters.
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TABLE 7.1. Monitor Well Construction Details and Survey Data, LF02

L.IF02 Monitor Well Construction Details and Survey Data
Well No. | Year | Depth | Screened Years - Water Table Elevation (ft) ~
(Old No.) | Constr. | (f1) Int, (ft) Sampled Jun-84 | Dec-84 | 08/14/86| Sep-86 1987 | 10/20/88 | 10/29/88 | 09/06/90
W-8 1984 21.0 1-21 1984, 86, 87 521.4 521.3 -- 521.0 N/A -- -- --
02MW9 1984 26.0 1-21 1984, 86, 87, 522.5 521.2 -- 521.22 N/A 521.19{ 521.24] 522.79
(W-9) 88, 90
02MO0B 1986 150 | 4.5-14.5| 1986, 87, 88, 90 5212 | 521.49 N/A 521.39] 521.47| 523.39
| (GW-2B)
02MOC 1986 165 | 5.5-15.5 | 1986, 87, 88, 90 5220 520.28 N/A 520.39] 520.47| 521.35
(GW-20)
02M01 1990 140 | 35-100 1990 521.99
d 0n2M02 1990 153 | 48-10.0 1990 522.48

No Entry Well not constructed.

N/A

Water table elevation not measured
Data not available.

988G 92104 Iy UOSIS(T
uopebseAu| peld peywry




Jadey pajdhosy uo pejuug @

42

$661 ‘91 yosew

TABLE 7.2. Soil Sample Data From Previous Investigations, LF02

LF02 Sediment Sample Data From Previous Investigations

Det. 02M01 02M02 W-8 02MW9 Conc. Location

Parameter Analyzed Units Limit 1990 1990 |1990-Dup| 1984 1984 Range of Max,
Oil and Grease mg/g 0.008 0.014 0.016 .014-.016 02MW9
PCBs ug/g 0.05 ND ND
Phenol pe/g 5 ND ND
Moisture % 8.2 85 34 15 21 3.4-21 02MW9
Lead ng/s 6 ND ND
Pesticides ND ND

etrolen drocarbons mg/kg 14 4290 210 ND 210-4290 02M01
Volatile Organics
4-Methy! Phenol mg/kg 0.03 ND 0.07 ND 0.07 02M02
Semi-Volatile Organics ND ND ND

No Entry Parameter not analyzed for.

ND Parameter not detected.
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TABLE 7.3. Groundwater Sample Data From Previous Investigations, LF02

LP02 Oround Waler Sample Dats From Previows Investigations - sheet 1 of 2

Dec 02M01 02M02 w-g MW 02M0B 0zMoC Conc. Location
P Analyzed Units | Limis | 1990 |1990-Dwp| 1990 | 1984 1986 | 1987 1984 1986 1987 1988 1990 1986 1987 1988 1990 1986 1987 1988 1990 Range of Max.
Oil and Gresee nelL 500 1200 1800
PCRs nel os ND ND
Pesticides pel  |.002-22
Phenols nel 10 ND ND
DS neL 1000 -- 200000 |Unknown| 168000 | 240000 |Unknown| 143000 170000 | Unknown| 124000 180000 | Unknown| 144000 14400-240000 nMW9
TOC HelL 1000 6000 6000 6000 W-8/02MW9
TOX neL 10 100 1o 100-110 MW
pH (idd) 705 | Unkmown 715 | Unknown Unlmown Unlmown 7.05-7.18 MWy
Spec. Cond @ 25°C jumhos/cm 236 | Uninown 195 | Unkmowa Unknown Unimown 193236 w-s
Prtroleum Hydrocarbans ND 1800 ND 1600 ND 1600 ND
Purgeable Halocarbose
1,2-Dichloroethane neL 012 ND ND ND ND ND ND ND ND ND ND ND 0.466 ND 0.466 o02MoC
Trane-12-Dichloroethens nel 03s 0.9y 0.93 ND ND ND ND ND ND ND ND ND ND ND 93..9%9 02M01
Methylene Chloride nelL 13 ND ND ND ND ND ND ND ND ND ND ND 245 ND 245 02MoC
1,122- Tarschloroothans nel 02 ND ND ND ND ND ND ND ND ND ND ND 0.791 ND 0.791 o2MoC
Trichloroethene neL 0.2 0.85 ND ND ND ND ND ND ND ND ND ND ND ND
Trichlotfluoromethms neL 044 ND ND ND 56 34 ND ND 12 ND ND sS4 ND ND 1.2.5.6 we
Burgeable Aromatics
Benzens nel o158 ND ND ND ND ND ND ND ND ND 029 ND ND ND 029 02MoB
Toluene neL 023 ND ND 9s.1 ND ND ND ND ND ND ND ND ND ND 9s.1 02M02
‘Scmi- Volatile Oryanics ND ND
Amxnic
Arscnic, total nel 1.8 24000 9000 N 4000 415 5000 n2 T22-24000 w.e
Arsenic, dimolved nel 18 0 20 20 2030 nMwW9
Cadmixm ™ 3 4 ND 4000 ND 9000 40009000 02MoC
Chumism wer | 7 ND ND ND ND
Lead
Lead, total neL 14 &0 ND 3 ND .7 ND 631 ND 402 0.7122 MWy
Lead, dissolved nel 14 ND ND ND
Mesuy '
Meury, toal nel 02 ND ND ND ND ND ND ND
Mexury, diasalved nel 0.2 ND ND ND
Silyer ML 7 ND ND ND ND
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TABLE 7.3. (Contd)

LP02 Ground Water Sample Data Fram Previous Inveatigations - sheet 2 of 2

Det. 02M01 02M02 w3 02MW9 02M0B 02M0C Conc. Location
Parameter Anslyzed Units Lirmit 1990 {1990-Dup| 1990 1984 1986 1987 1984 1986 1987 1988 1990 1986 1987 1988 1990 1986 1987 1988 1990 Range of Max.
ICP Matals Scaa
Aluminum, total Hell 30 41100 521000 38000 38000- 521000 02MO0B
Antimony, total Hel 30 ND 819 ND 819 02M0B
Arsenic, total Hell 40 ND 2100 60 60-2100 02M0B
Barium, total Hell 1 605 7620 487 487-7620 02M08
Barium, dissolved ™. 1 200 100 100 100-200 02MwW9
Beryllium, total ML 18 ND 299 ND 299 02M0B
Cadmium, total el 3 ND 96 ND 39.6 02M0B
Calcium, total L 13 57100 222000 47600 47600-222000 02M0B
Calkcium, dissolved [, % 1.3 38200 29300 33600 29300- 38200 02MW9
Chromium, total HelL 6 74 1120 632 63.2-1120 02M0B
Cobal, total HelL 6 183 465 21 32,1468 02M0B
Copper, total HelL 3 168 1600 178 168-1600 02M0B
Copper, dissolved HelL 3 ND ND s s 02MoC
Trom, total Hell 20 83000 972000 75100 75100-972000 02M0B
Iron, dissolved ugll 20 8500 3700 800 800-8500 0MwS
Lead, total HeL 30 70 800 70 70-800 02M0B
Magnesium, total HeL 4“ 26800 300000 25600 25600- 300000 02MO0B
Magnesium, dissolved HeL “ 9210 6890 8030 6890-9210 02MW9
Manganese, total Kol 1.4 2510 15100 1820 1820-15100 02MO0B
Manganese, dissolved el 14 1600 900 900 900-1600 02MW9
Molybdenum, total Hell 10 ND 362 ND 362 02M0B
Nicke), total iy 8 20 84.3 1060 69 69-1060 02M0B
Potassium, total 1y 8 408 6790 42400 5590 5590-42400 02Mo0B
Potassium, dissolved nell 408 1730 1250 1800 1250-1800 02MoC
Sodium, total el 7] 9450 28900 9490 945028900 02M0B
Sodium, dissolved ugL 2 48500 4200 6000 4200-48500 02MW9
" Thallium, total nell 100 ND 2400 ND 2400 02M0B
Vanadium, total [, % 10 108 1620 106 1061620 02M0B
Zinc, total Ml 2 162 2780 183 162.2780 02M0B
Zinc, dissolved Mol 2 30 40 40 30-40 02MO0B/OC
Common Anions
Chloride uaL 200 1172 1190 4402 1172.4402 02MoC
Sulfate - nell 500 3698 3074 42730 3074-42730 02MoC
Nitrogea 773 10 ND ND ND
NoEntry Parameter not analyaed for.
- - Pwramneter in suite of malyses for well, but not analyzed.
ND Parameter not detoctod
Unkn Refe ilable for this value.
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TABLE 7.4. Soil Gas Vapor Sample Data From Previous Investigations, LF02

LF02 1988 Soil Gas Survey Data
Sample Point No. Conc. Location
Parameter Analyzed Units 1 10 12 Range of Max.
Toluene ppm ND ND 0.17 0.17 pt-12
m-Xylene ppm ~ND ND 0.08 0.08 pt-12
Total BTEX ppm ND ND 0.26 0.26 pt-12
1,1-DCE ppm 0.02 0.28 ND 02-28 pt-10

ND Parameter not detected.
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TABLE 7.5. Surface Water Sample Data From Previous Investigations, LF02
LFO2 Surface Water Sample Data From Previous Investigations
Det. 02501 02502 02503 02504 02505 Conc. Location
Pa Analyzed Units Limit 1988 1990 1990 1990 1990 1990 Range of Max.
Oil and Grease ug/L 500
PCBs ug/L 0.5
Pesticides ug/l | .002-02
Phenols ug/L 10
TDS ug/L 1000 130000 130000 02501
TOC uglL 1000
TOX uglL 10
pH (field)
Spec. Cond. @ 25°C upmhos/cm
Petroleun Hydrocarbons ND
1,2-Dichloroethane ug/L 02 0.26 ND ND ND ND ND 026 02501
1,1,2,2-Tetrachloroethane ug/L 02 0.226 ND ND ND ND ND 0226 02501
Burgeable Aromatics ND ND ND ND ND ND
Semi-voC ND
.

Arsenic, total ug/L 18 3 3 02501
Arsenic, dissolved up/l 1.8 4 4 02501
Lead
Lead, 10tal ng/L 02 ND
Lead, dissolved ug/L 02 ND
Merauy
Mercury, total ug/L 02 ND
Mercury, dissolved ug/L 02 ND
ICP Metals Scap
Aluminum, total ug/L 30 316 316 201
Barium, total ug/L 1 844 84.4 02501
Barium, dissolved ug/L 1 70 70 02501
Calcium, total ug/L 13 33600 33600 02501
Calcium, dissolved ug/L 13 30700 30700 02501
Iron, wotal ug/L 20 30700 30700 02501
Iron, dissolved ug/L 20 1100 1100 02501
Magnesium, total ug/L 4 8430 8430 02501
Magnesium, dissolved ug/L 4 7m0 7120 02501
Manganese, total ug/L 14 720 70 02501
Manganese, dissolved ug/L 14 600 600 02501
Potassium, tota} ug/L 408 1820 1820 02501
Potassium, dissolved ug/L 408 1590 1590 02501
Sodium, total ug/L 2 4580 4580 02501
Sodium, dissolved ug/L 2 4140 4140 02501
Zinc, total ueg/l 2 64 64 02501
Zinc, dissolved ug/L 2 30 30 02501
Chloride ug/L 200 903 903 02501
Sulfate ug/L 500 6198 6198 02501
Nilrogen ug/L 10 ND

No Entry Parameter not analyzed for.

ND Parameter not detected.
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TABLE 7.6. Volatile Organic Compounds and Metals Analyzed for and Detected in Soil, LFO2

ENZ Pit 1 (02M01) | Pit 4 (02MO2) | Pit 2 (02MW9) | Pit 3 (02MOB) Range of Location / Date | Backgr:
OIL Method | Units | MDL Aug-93 Aug-93 . Aug-93 Aug-93 Vales of Maximurn Metals
Benzene 8020 |pgkg| 0.174 ND ND ND () ND N/A
Tetrachloride 8010 |pgkg| 0.302 ND ND ND ND N/A
(Chloroform 3010 |pgikg| 0.086 ND ND ND ND N/A
Dichlorobenzene 8010/8020| ugkg| 0.093 ND ND ND ND N/A
1,1-Dichloroethane 8010 |pgig| 0.303 ND ND ND ND N/A
1,2-Dichloroethane 8010 |(pgkg| 0.296 ND ND ND ND N/A
cis-1,2 Dichloroethylene 3010 |pgkg| 0.196 0.26 ND ND ND -0.26 Pitl  Aug-93
ans-1,2 Dichloroethylene | 8010 | pgig| 0.169 ND ND ND ND N/A
Ibenzene 3020 (pgkg| 0.157 ND ND ND ND N/A
Methylene Chloride 8010 |pgkg( 3.360 ND ND ND ND N/A
‘etrachloroethylene 8010 |{pgkg| 0.154 ND ND ND ND N/A
Ll‘olm::e 8020 | pgkg| 0.151 ND ND ND ND N/A
1,1,1-Trichlorocthane 8010 |pgkg| 0.119 ND ND ND ND N/A
1,1,2-Trichlorocthane 8010 |pgkg| 0.075 ND ND ND ND N/A
Trichloroethylene 8010 |[pgkg| 0.088 ND ND ND ND N/A
Vinyl Chloride 8010 |upgXxg| 0.130 ND ND ND ND N/A
Xylene 8020 |pgksg| 0.611 ND ND ND ND N/A
i 6010 | pgig| 3220 11000000 8200000 5300000 6400000 5300000 - 11000000| Pit 1 Aug-93
6010 |pugkg| 4270 ND ND ND ND ND N/A
6010 | pgig 115 86000 90000 43000 58000 43000 - 50000 Pitd  Aug-93( 141200
6010 |pgkg| 967 ND ND ND ND ND N/A
6010 | pgkg| 330.0 ND ND ND 410 ND- 410 Pitl  Aug-9
6010 | pgkg| 1520 6900000 4600000 2700000 4200000 2700000 - 6900000 | Pit1  Aug-93
6010 | pgikg 766 18000 13000 9000 12000 9000 - 18000 Pit1 Auog-93 26000
6010 |pgkg| 653 7400 5000 3500 5900 3500 - 7400 Pitl  Aug-93
6010 | ug/kg 1080 26000 16000 8600 22000 8600 - 26000 Pit 1 Aug-93 44800
6010 | pgkg| 1723 16000000 11000000 3100000 9600000 |8100000- 16000000 Pit1  Avg-93| 26823000
6010 |pgkg| 768.0 5200000 4200000 2900000 3100000 2900000 - 52000001 Pit1  Ang-93
6010 | ug/kg 139 300000 150000 110000 180000 110000 - 300000 Pitl Aug-93| 409000
6010 |pgkg| 2340 17000 12000 9600 12000 9600 - 17000 Pitl  Aug93| 31900
6010 |pgkg| 45990 820000 670000 360000 640000 360000 - 820000 Pit1  Ang-93
6010 pgkg| 326 ND ND ND ND ND N/A
6010 |pgig| 15400 790000 450000 230000 380000 230000-790000 | Pit1  Aug-93
6010 |pgkg| 5120 5300 ND ND ND ND - 5300 Pitl  Aug-93
6010 |pgkg| 547 35000 26000 20000 20000 20000 - 35000 Pitl  Aug-93
6010 |pgkg| 451 55000 56000 20000 27000 20000 - 56000 Pit4  Aug-93| 69000
7421 | pgkg| 300 6200 3600 2600 9100 2600 - 9100 Pitl  Aug-93| 10600
7060 | pencg| 200 7200 3500 3100 9000 3100 - 9000 " Pit3  Aug-93| 13900

ND = Not Detected

(n) VOA lost in lab. Container broken.
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TABLE 7.6. (Contd)

{LFo2 02Mol 02M02 2MW9 02M08 Range of Location / Date
GROUND-WATER Method | Units MDL May-93 | Aug-93 | May-93 | Aug-93 | May-93 | Aug-93 | May-93 | Aug-93 Values of Maximum
Benzene 8020 ng/L 0.105 0.13 0.11 ND ND 0.16 ND ND ND ND -0.16 02MW9  May-93

Tetrachloride 8010 ng/L 0.121 ND ND ND ND ND ND ND ND ND N/A
(Chloroform 8010 pg/l 0.043 ND ND ND ND ND ND ND ND ND N/A
Dichlorobenzene 8010780201 ng/L 0.107 ND ND ND ND ND ND ND ND ND N/A
1,1-Dichloroethane 8010 pg/l 0.337 ND ND ND ND ND ND ND ND ND N/A
1,2-Dichloroethane 8010 ug/l 0.139 ND ND ND ND ND- ND ND ND ND N/A
is-1,2 Dichloroethylene 8010 ug/l 0.127 1.6 43 ND ND ND ND ND ND ND-17.6 1245 (1]} May-93
ans-1,2 Dichloroethylene 8010 pg/L 0.149 1.9 1.4 ND ND 0.17 ND ND ND. ND-1.9 02Mo1 May-93
Ibenzene 8020 ug/L | . 0.046 0.043 0.066 0.049 ND 0.13 ND ND ND ND-0.13 02MW9  May-93
Methylene Chloride 8010 ug/l 0.056 0.12 0.11 ND 0.085 0.094 0.084 0.069 ND ND-0.12 oMol May-93

[Tetrachloroethrylene 8010 pg/L 0.049 0.078 0.074 ND ND 0.10 ND ND ND ND-0.1 02MW9  May-93
[Toluene 8020 ug/l 0.056 ND ND 1.0 ND 0.14 ND ND ND ND-1.0 02M02 May-93
1,1,1-Trichioroethane 8010 ug/L 0.072 ND ND ND ND ND ND ND ND ND N/A
1,1,2-Trichloroethane 8010 pg/L 0.043 ND ND ND ND ND ND ND ND ND N/A
Tﬁchla’oethylm 8010 pg/l 0.065 6.5 45 ND ND ND ND ND ND ND-6.5 oMot May-93
Vinyl Chioride 8010 ug/L 0.266 ND ND ND ND ND ND ND ND ND N/A
[Xylene 8020 ng/L 0.202 ND ND 0.24 ND ND ND ND ND ND-0.24 02M02 May-93

6010 | pgL | 325 21000 | 2900 1000 350 4500 1900 5100 640 350-21000 | 02MO1  May-93
6010 pg/l 694 ND ND ND ND ND ND ND ND ND N/A

6010 pg/l 0.001 510 270 57 as 270 240 20 110 35.510 02Mo1 May-93
6010 pg/l 0814 ND ND ND ND ND ND ND ND ND N/A

6010 | pgl 47 ND 48 ND 49 ND ND ND 50 ND-5.0 02M02  Aug-93
6010 ug/l 209 79000 58000 51000 34000 54000 50000 32000 46000 34000 - 79000 | 02MO01 May-93
6010 pg/l 542 32 9.3 ND ND ND 8.0 ND ND ND-32 02M01 May-93
6010 pg/l 4.05 ND ND ND ND ND ND ND ND ND N/A

6010 pg/l 265 61 9.7 ND ND ND 6.5 ND 44 ND - 61 02M01 May-93
6010 ug/l 10.3 49000 18000 20000 9900 27000 22000 36000 19000 9900 - 49000 02M01 - May-93
6010 | pg | 260 32000 | 22000 | 18000 | 7700 14000 | 12000 | s200 8600 | 7700-32000 | 02MO1  May-93
6010 pg/l 135 1400 890 830 740 1300 1300 1500 1300 740 - 1500 o2Mo0B May-93
6010 ug/l 179 32 ND’ ND ND ND ND ND ND ND-32 02Mo1 May-93
6010 pg/l 662 11000 9300 7300 2700 5000 4700 2000 2600 2000 - 11000 o2Mo1 May-93
6010 ug/l 287 ND ND ND ND ND ND ND ND ND N/A

6010 ug/l 409 25000 22000 10000 4200 5800 5700 4000 - 4300 4000 - 25000 o2Mo1 May-93
6010 ug/l 51.1 ND ND ND ND ND ND ND ND ND N/A

6010 ug/l 384 48 12 ND ND ND 8.8 ND 8.7 ND- 48 02M01 May-93
6010 uEIL 344 100 20 21 9.3 37 18 28 9.8 9.3 -100 02M01 May-93
7421 ng/L 0.6 18 4.3 23 25 © 62 1.5 8.2 1.2 1.2-18 Mol May-93
7060 ugL 2 81 43 63 61 62 83 140. 53 43- 140 02M0B May-93

ND = Not Detected
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TABLE 7.7. Decision Criteria for Sampling Recommendations, LF02

GROUND WATER
HIGHEST SDWA CARCINOGENS SYSTEMIC CRITERIA
DETECT MCL TOXICANTS  RESULTS
CONTAMINANT g/t pgt pg/L po/L
arsenic 24000 50 0.042 abovet
iron 970000 300 abovet
manganese 15000 50 3700 abovet
barlum 7620 1000 1800 abovet
beryllium 209 0.02 abovet
cadmium 9000 5 18 abovet
chromium 1100 50 abovet
lead 800 50 abovet
nickel 1060 730 abovet
trihalomethanes, total 54 100 below
1,2-dichloroethane 0.47 5 0.2 above
1,1-dichloroethylene 0.99 0.08 360 above
1,1,2,2-tetrachioroethane 0.8 0.087 above
trichloroethylene 0.85 5 3 below
toluene 95 1000 3000 below
benzene 0.29 5 0.6 below
tMay be background
SOIL
HIGHEST ALASKA CARCINOGENS SYSTEMIC CRITERIA
DETECT SOIL CLEAN UP TOXICANTS RESULTS
CONTAMINANT mg/kg .__Mmg/kg mg/kg mgkg
BTEX 0.26 10 19 below
TPH 4290 100 above
ethylbenzene 0.01 27000 below
toluene 0.17 55000 below
xylenes 0.08 550000 below
1,1-dichloroethylene : 0.28 1.1 below
4-methylphenol 0.07 14000 below
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8.0 WP32 AND WP33, WASTEWATER PLANT SPILL PONDS
AND EFFLUENT INFILTRATION POND

8.1 LOCATION

WP32 (Wastewater Plant Spill Ponds) and WP33 (Effluent Infiltration Pond) are separated in the
Federal Facility Agreement (EPA et al. 1990), and each will be addressed separately in any regu-
latory action; however, this limited field investigation addresses them together because of their
operational and environmental interaction.

These source evaluation report sites are a major portion of the existing Eielson Air Force Base
(AFB) wastewater treatment plant (Figure 8.1). The plant is on a separate access road from
Central Avenue, about 0.5 km northeast of the main gate. Additional access is gained from a
gravel road that intersects the east side of Transmitter Road, about 0.5 km from Central Avenue.
The plant is about 100 m west of Garrison Slough. WP33, the effluent infiltration pond, is a

120 m? unlined surface water body used for holding the treated effluent released by the plant.
WP32, the spill ponds, is located a few meters north of the plant.

8.2 HISTORICAL USE

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

Wastewater entering the plant may have included wastes generated by spent solvents, deicers,
and degreasers from shops and other repair facilities disposed of into storm drains; accidental
discharges of these and other industrial chemicals; photography shop and laboratory waste
reagents from sinks and floor drains; contaminated wash-down waters from runways, driveways,
and roads; fire training pit discharges; dust suppression oils; excess herbicides and pesticides;
polychlorinated biphenyl (PCB); wood preservative containing solutions and spillage; and a
variety of household and office supplies discharged through sanitary sewer outflows.

In 1979, effluent was diverted to WP33. WP33 is still in use. Effluent leaves the aeration lagoons
and enters the chlorine contact station. From the station, the effluent is conveyed around the
northwest end of the aeration lagoons in an open, partially lined ditch to the north end of WP33.
Effluent can also be discharged directly to WP33 from the aeration lagoons through a gate valve
and underground culvert.

From 1953 to 1973, digested sludge was removed to several unlined pits located 15 m north of
the main building. Since 1973, sludge has been dried.in a natural depression between the
digesters and the aeration lagoons. The drying beds contained no leachate recovery system.
Sludge was eventually transported to three different locations. Contaminated sludge was stored
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on site for treatability studies. Petroleum, oil, and lubricant-contaminated sludge is land farmed
on base and uncontaminated sludge is applied directly on site, both treatments are under State
permit.

WP32 is directly adjacent to the sludge drying beds. WP32 has been used since 1970 to
accommodate emergencies, such as pretreatment of contaminated influent to avoid plant upset.
WP32 has been used 10 times between 1970 and 1980, with a one-time disposal of about
19,000 L of silver nitrate. In 1975, an "unknown industrial chemical or solvent" spill was diverted
to WP32 (CH2M Hill 1982). Discharge from WP32 is controlled by a gate valve and is conveyed
by corrugated metal culvert to Garrison Slough.

8.3 HISTORICAL DATA AND ASSUMPTIONS

8.3.1 Site Observations. During the June 1993 site survey, the wastewater treatment plant was
being upgraded and construction activity was ubiquitous throughout the area (see photographs
in Appendix B). Standing water covered the floor of the spill ponds to a 0.5 m depth. The water
was turbid and fetid but no obvious signs of contamination were observed. Vegetation was
vigorous in patches in and around the ponds. The effluent pond was similarly unremarkable.

No oily sheen or discoloration were seen in the spill ponds or effluent pond.

8.3.2 Previous Investigations. Six previous investigations were done at the wastewater treat-
ment plant (CH2M Hill 1982; Dames & Moore 1985, 1986; HLA 1989, 1991; COE 1991).
Sampling and monitoring stations are shown in Figures 8.1 and 8.2.

During the 1982 Installation Restoration Program investigation (CH2M Hill 1982), a records
search was done that uncovered the uncontrolled discharges and persistent petroleum, oil, and
lubricant contamination reported in Section 8.2. During the 1985 Installation Restoration
Program investigation (Dames & Moore 1985), monitoring Well 32M07 was constructed

(Table 8.1) up gradient of the drying beds (WP32) and 3- and 5-m deep soil samples were taken.
Groundwater was analyzed (Table 8.2) for total organic compounds, total organic halides, lead,
phenol, and oil and grease; soil was analyzed (Table 8.3) for PCB, and oil and grease.

In 1986, Dames & Moore (1986) instalied six more wells, 32MOA (southeast of the plant), 32M0B
(northwest of the spill ponds), 32M0C (north corner of the aeration lagoons), 32M0D (on the
back access road), 32MOE (about 183 m northwest of 32M0D), and 32MOF (along the front
access road) (Table 8.1). Each of the six wells, plus Well 32M07, was sampled and analyzed
(Table 8.2) for purgable halocarbon compounds, purgable aromatic compounds, total petroleum
hydrocarbon (TPH), total organic compounds, phosphate, nitrate/nitrite, and lead.

In 1988, Harding Lawson Associates (1989) conducted an investigation and drilled (Table 8.1)
Wells 32M01 and 32M02 down gradient from WP33. Four soil samples were taken and analyzed
(Table 8.3) for volatile and semivolatile organic compounds, TPH, mercury, and total metals.
The seven previous wells were resampled plus the two new wells and the plant water supply
well. The water samples plus two grab samples from Garrison Slough and WP33 were analyzed
(Tables 8.2 and 8.4) for purgable halocarbon compounds, purgable aromatic compounds, semi-
volatile organic compounds, TPH, total and dissolved arsenic, total and dissolved lead, total and
dissolved mercury, and total metals. Slug tests were performed on Wells 32M01 and 32M02 to
determine hydraulic conductivity.

In the 1990 Installation Restoration Program investigation (HLA 1991), monitoring Well 32M03
was installed (Table 8.1). This well, three previously constructed Harding Lawson Associates
wells, and two locations along Garrison Slough were sampled and analyzed (Table 8.2) for
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purgable halocarbons and nitrogen. Groundwater sampling probes were installed around the
aeration lagoons and screened for purgable halocarbons and purgable aromatic compounds.

In 1990 in preparation for the plant update, the U.S. Army Corps of Engineers initiated an investi-
gation (COE 1991). Six new monitoring wells were installed (Table 8.1), AP-4900 and AP-4901
(at the southeast end of the aeration lagoons); AP-4903, AP-4904, and AP-4905 (in and around
the spill ponds); and AP-4912 (at the east corner of the facility). Soil was sampled at various
locations around the facility and in the drying beds (AP-4909). Surface soils were analyzed
(Table 8.3) for volatile organic compounds, pesticides, PCB, and metals; a toxic characteristic
leach performance test was performed; subsurface samples were analyzed for volatile organic
compounds. Groundwater was analyzed (Table 8.2) for volatile and semivolatile organic com-
pounds, inorganic compounds, and fuel.

The results of these investigations are compiled in Tables 8.2 through 8.4, and the important
conclusions summarized below. '

In the 1984 study (Dames & Moore 1985), groundwater samples did not indicate any detectable
contaminants. In 1986 groundwater samples, 1,1-dichloroethane (2 ug/L), trichlorofluoro-
methane (21 ug/L), and 1,2-dichloroethylene (2.4 ug/L) were detected. In 1988, benzene

(0.25 ug/L), trichloroethylene (0.523 ug/L), and toluene (16.4 ug/L) were also found. Methylene
chloride, butylbenzylphthalate, and bis(2-ethylhexyl)phthalate were reported as probable labora-
tory contaminants. Many analytes were not found in the same well in both studies. Total
and/or dissolved concentrations of aluminum, arsenic, barium, beryllium, copper, iron, lead,
manganese, mercury, and zinc were found above maximum contaminant levels.

In 1989, many of the volatile organic species were analyzed but not detected from the earlier
wells; however, detectable chloroform (0.23 ug/L) was found at the new well (32M03). The
U.S. Army Corps of Engineers well samples showed reportable concentrations of toluene

(73 ug/L); 1,2-dichloroethylene (6 ug/L), mercury (4.56 ug/L), arsenic (24 ug/L), and lead
(9.4 ug/L) were also found.

Soil samples from the site have also shown varied contamination. In 1984 and 1990, PCB was
analyzed and not found. Pesticides found included dieldrin, chlordane, 4,4’-DDD, and 4,4’-DDT,
all within 0.3 m of the surface. Volatile and semivolatile organic compounds found included
benzene, toluene, ethylbenzene, and xylene; methylene chloride; acetone; di-n-butylphthalate;
bis(2-ethylhexyl)phthalate; chlorobenzene; dichlorobenzene; naphthalene; and elevated levels of
arsenic, barium, chromium, lead, cadmium, mercury, and selenium. In addition, at 32M02SA,
near the intersection of Transmitter Road and the rear access road, detectable amounts of poly-
cyclic aromatic hydrocarbons (PAHs) [benzo(B)fluoranthene, benzo(A)pyrene, phenanthrene,
and pyrene] were found (0.16 to 0.23 mg/kg). At AP-4804 (the spill pond), PAHs were also
found at unreported levels [benzo(A)anthracene, benzo(A)pyrene, benzo(K)fluoranthene,
chrysene, fluoranthene, pyrene, and phenanthrene]. Both detectable levels were reported from
the top 0.3 m of soil.

No organic compounds were found in Garrison Slough in the 1988 and 1990 investigations.
Arsenic (44.9 ug/L total and 20 ug/L dissoived) and mercury (0.3 ug/L total and 0.4 ug/L
dissolved) were both elevated in the 1988 samples. Soil had reportable concentrations of
methylene chloride (2.30 ug/kg), toluene (1.50 ug/kg), 4-methylphenol (0.40 ug/kg), TPH

(5,390 mg/kq), arsenic (15.4 mg/kg), cadmium (1.13 mg/kg), and chromium (23.7 mg/kg). In
WP33, chioroform (0.846 ug/L), 1,2-dichloroethane (0.242 ug/L), methylene chloride (12.5 ug/L),
tetrachloroethylene (9.81 ug/L), arsenic (4.6 ug/L total and 5 ug/L dissolved), and lead

(7.2 ug/L total) were all found.

@ Printed on Recycled Paper 8.3 September 16, 1994



Limited Field Investigation
Eielson Air Force Base

Geophysical surveys (electromagnetic) were run during the 1986 (Dames & Moore 1986) and
1988 (HLA 1989) field seasons. No unknown buried features were identified.

In summary, a consistent pattern of contaminant concentrations, sources, and transport
mechanisms has not emerged. Although organic compounds and trace metals appear to have
entered into the system, the fate of these pollutants is not obvious from previous investigations.
Likewise, which of these contaminants is attributable to past practices and which may have
resulted from current operations is not clear. :

Concentrations of 1,2-DCA, 1,1-dichloroethane, arsenic, cadmium, chromium, mercury, and lead
were found in groundwater at levels above maximum contaminant levels or risk-based criteria.
Surface water values in Garrison Slough were above water quality criteria for arsenic, mercury,
and lead. Soil samples were found with concentrations of arsenic, lead, PAH, and TPH at levels
above risk-based criteria or state of Alaska cleanup levels.

8.4 PHASE 2 LIMITED FIELD INVESTIGATION ACTIVITY AND DATA

8.4.1 Potential Contaminants of Concern. The wastewater treatment plant could receive any
sort of liquid or solid suspension waste from base operations or domestic use. Many of the
potential waste components are represented by the contaminants already found including sol-
vents, degreasers, paints, thinners, deicer/antifreeze solutions, pesticides and herbicides,
PCB-contaminated oils, waste oils, diesel, gasoline, hydraulic fluids, photographic solutions, and
paint. Silver nitrate was already reported by base personnel as a likely waste material along with
the undetermined solvent (see Section 8.2).

Because of this diversity of waste streams and products, almost no commonly found
contaminant can be ruled out. These potential contaminants are

arsenic 1,1-dichloroethylene PAH

cadmium 1,2-dichloroethylene PCB

chromium 1,1,1-trichloroethane tetrachloroethylene
lead 1,1,2,2-tetrachloroethane tetraethyl lead
mercury acetone tetramethyl lead

nickel benzene toluene

silver DDT, DDD, DDE trichloroethylene
1,1-dichloroethane ethylbenzene trichlorofluoromethane
1,2-dichloroethane naphthalene xylene.

Similar to other Eielson AFB areas, the wastewater treatment plant has indicated high levels of
heavy metals. The potential influence of background soil composition on this observation has
not been determined.

8.4.2 Conceptual Model. The numerous investigations and data collected from the wastewater
treatment plant present a scattered picture of the hydrology and geology. Borings have
revealed sand and silty sand to a depth of 1.8 to 2.4 m underiain by sandy gravel. These
textures are consistent with fluvial channel and overbank deposits associated with Garrison
Slough and its tributaries.

Water levels in the wells vary between 1.2 and 2.7 m (below casing) and are seasonally
correlated. The effluent pond affects groundwater contours throughout the wastewater treatment
plant. Groundwater monitoring data suggest that the groundwater gradient at WP32 and WP33
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is dynamic and may be greatly different from the base-wide northerly gradient. Past
measurements (HLA 1989, 1990) suggest that the gradient varies between 0.9 and 1.7 m/km
and that the hydraulic conductivity is high.

These observations suggest that contaminants could move from the eluent or spill ponds down-
ward to the water table and be transported as dissolved or in light nonaqueous phases with
local groundwater flow. The seasonal and dynamic aspect to the regional groundwater regime
could impede or exacerbate this migration. Surficial transport could only occur if the ponds
were breached or over topped in the direction of the topographic slope, toward Garrison Slough.

8.4.3 Sampling Objective and Strategy. WP32 and WP33 are difficult to evaluate because the
wastewater treatment plant is still operating. Separating contamination resulting from past activi-
ties and from recent releases is difficult. Also, ongoing construction at the wastewater treatment
plant has introduced the potential for additional uncontrolled releases of contaminants, although
no modification at the effluent pond is planned. Past investigations have not demonstrated a
clear understanding of the wastewater treatment plant and have generated a wealth of data that
may not be relevant to the specific needs of either CERCLA or the source evaluation report
process.

Although considerable ambiguity exists for all of the sources at the wastewater treatment plant,
the source of greatest uncertainty is WP33. Because WP33 is still in constant use and infiltration
from the pond has a strong hydrological effect on its surroundings, separating past
contamination from current is difficult. During past investigations, only arsenic was noted in the
sediment of WP33 at levels higher than regulatory and risk-based criteria (U.S. Air Force 1993c),
and methylene chloride, a common laboratory contaminant, was the only organic contaminant
found in both the pond and the soil. This suggested that grab samples of the pond surface
water or soil would produce ambiguous data.

The sludge drying beds received material from 1953 to 1973. WP32 (the spill ponds) is
designed to receive contaminated raw sewage and is not a standard part of the ongoing or
upgrade operations. These ponds and beds have concentrated solid and semi- to nonvolatile
components entering the system and unlikely to be affected by the current operation. For this
reason, sampling occurred only at the sludge drying beds and WP32.

The compounds chosen for analysis in the source evaluation reports Phase 2 limited field investi-
gation are discussed in the'sampling and analysis plan (U.S. Air Force 1993c) and correspond to
those analytes that required further quantification and site characterization. Certain data, for
example, pesticides and volatile organic compound levels at the siudge drying beds and metals
and pesticides data at Well 32M02, were analyzed but not found in the numerous past
investigations.

In summary, the following sampling strategy was used at WP32 and WP33.

Objective: To evaluate contamination at WP32 and WP33 that is unamblguously the result of
past practices.

Action: Sample the sludge drying beds as a representative of pre-1973 contaminants of
concern entering the effluent pond, WP33.

Sample the spill ponds, WP32, as a representative of plant upset conditions,
hazardous waste discharges, and routine contaminant releases, primarily between
1970 and 1980.
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Sample Well 32M02 to confirm PAH levels, metals, and nitrate from past
investigations.

Activity: Soil samples taken at regular intervals between the surface and water table at the
drying beds and spill ponds.

Grab sample of unfiltered pit water from soil sampling pits.
Groundwater sample taken from Well 32M02.

8.4.4 Limited Field Investigation Field Work. Two sampling stations were placed in WP32,
one at the culvert outfall (Figure 8.1) of the south pond and one at the deepest part of the north
pond. Two sampling stations will be placed in the sludge drying beds, one per bed.

Well 32M02 was sampled to better characterize the PAH found at that location and to determine
nitrate.

Surface soil samples were a composite of the material from the ground surface to the depth of
the first backhoe cut, generally about 0.5 m. Pits were excavated at each sampling station to
the water table (Appendix B). The side walls and bottom of the pit were sampled and a grab
sample of the pit water was taken. These water samples were unfiltered and were not represen-
tative of groundwater at the locations. Strata in WP32 included a 0.3-m-thick layer of wet plant
material and dark silt underlain by about 1 m of dark-bluish-grey, fetid, organic-rich sandy silt
with gravel. Groundwater was encountered in the south pond at 1 m below the surface.
Standing surface water in the north pond precluded a water sample. Although three samples
were called for in the work plan (U.S. Air Force 1893c), only two were possible because of the
high water table.

Soil at the drying bed consisted of about 0.1 m of residual sludge underain by about 1 to 1.5 m
of light brown gravelly to silt sand with cobbles. These units were underlain by at least 0.75 m
of dark-bluish-grey, fetid, organic-rich, silty sand with gravel. Groundwater was found at approxi-
mately 2.5 m below the surface.

Parameters analyzed (Tables 8.5 and 8.6) in the sludge drying beds were semivolatile organic
compounds and metals. Parameters analyzed in the spill ponds were volatile and semivolatile
organic compounds, pesticides, and metals (Tables 8.5 through 8.9). At Well 32M02, samples
were analyzed for nitrates and semivolatile organic compounds (Tables 8.7 and 8.10).

8.5 DISCUSSION OF LIMITED FIELD INVESTIGATION DATA

The Phase 2 limited field investigation data have been compared to regulatory, risk-based, and
background criteria (Table 8.11). Historical data have suggested that elevated concentrations of
1,2-DCA, 1,1dichloroethane, arsenic, cadmium, chromium, lead, and mercury exist in ground-
water, relative to regulatory and risk-based criteria. High levels of tetrachloroethylene, arsenic,
and lead may be occurring in surface water. Soil has been found to have elevated arsenic, lead,
PAH, and TPH.

No semivolatile organic compounds were found in the groundwater at WP33 or the sludge
"drying beds. Soils at the spill pond 2 (WP33) contained levels of bis(2-ethylhexyl)phthalate (a
plasticizer) (350 ug/L) and p-chloroanaline (1000 ug/kg) above method detection limits. Spiil
pond 1 soil samples also revealed levels of bis(2-ethylhexyl)phthalate (350 ug/kg) above detec-
tion limits. Both analytes are well below regulatory and risk-based criteria.
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Pesticides and herbicides were not found (Tables 8.8 and 8.9) in spill pond 1 in levels greater
than the method detection level. At spill pond 2, lindane (4.1 ug/kg), DDD (270 ug/kg), DDE
(85 ug/kg), and dieldrin (110 ug/kg) were found in soil, all at levels below regulatory and risk-
based criteria. Chlordane was also found at very high but analytically indeterminate levels
(Appendix C). However, a sample less than 1 m above this depth was below method detection
limits. Groundwater at spill pond 2 showed levels of delta-BHC, 4,4-DDD, and 4,4-DDE above
method detection levels but below risk-based criteria. Chlordane, at 3.7 mg/L, is above the
hazard index and carcinogenic hazard criteria.

Groundwater from Well 32M02, directly down gradient of the effluent pond, did not exceed
detection limits for any volatile organic compounds (Table 8.7). This result agrees with historical
data (Table 8.1) that reveals no volatile organic compound or dissolved metal at levels greater
than regulatory or risk-based criteria for any of the wells down gradient of WP32. Although Well
32MoD did exceed (0.611 ug/L) the 10® carcinogenic health criteria (0.2 ug/L) for 1,2-
dichloroethane, a duplicate analysis of the sample did not confirm this. Similarly, TPH at
several wells exceeded (300 to 400 ug/L) the Alaska water quality standards (15 ug/L, chronic,
aquatic life) in 1986 but this was not replicated in subsequent samples. Nitrate levels did not
exceed regulatory action level (Table 8.10). Because of standing surface water, only spill pond 2
was sampled for volatile organic compounds. Detectable levels of p-dichlorobenzene

(0.34 ug/L), ethylbenzene (0.12 ug/L), toluene (0.28 ug/L), and trichloroethylene (0.017 ug/L)
were all below regulatory and risk-based criteria. Soils from spill pond 2, 0.5 m below the
surface, gave detectable levels of p-dichlorobenzene (0.16 ug/kg), ethylbenzene (0.19 ug/kg),
toluene (0.16 ug/kg), and trichloroethylene (0.94 ug/kg), but all of the amounts are below
regulatory and risk-based criteria for soils. '

The lead and arsenic metal values for all soil samples are elevated (Table 8.6) with respect to
regulatory and risk-based criteria. Lead in pond 2 soil exceeds background concentrations, but
arsenic is not above this criteria. The beryllium metal values are elevated at spill pond 2 and
both sludge beds. Pond 2 is particularly high in metal values but only exceeds background
levels and all criteria for lead. Grab samples of pit water were unfiltered and reflect the adjacent
soil values in all cases. As expected, almost all exceed background water values.

Spill pond 2 may confirm the anecdotal information on silver nitrate releases. Silver is elevated
in the soil (0.5 m deep) relative to all other samples at 32,000 ug/kg. Curiously, the sludge pit
grab sample gave the highest silver concentration.

One of the objectives of this study was to use WP33 and the sludge drying bed to estimate the
kinds of contaminants that may have entered WP32 from past practices. The elevated PAH and
volatile organic compounds reported in previous investigations were not confirmed by this
investigation. This suggests that if such contaminants are in the effluent pond, they were
released because of current operations. The high levels of metals were confirmed and suggest
that metals, including silver, were delivered to WP32. Despite this, the level of silver in WP33
water and soil is below criteria and/or background values and has not accumulated in the
subsurface. This suggests that even if silver has gone through the wastewater system the pond
is not contaminated.

8.6 RISK CHARACTERIZATION

8.6.1 Soil. The soils at WP32 contain levels of arsenic, lead, and chlordane in excess of
regulatory, risk-based, and background criteria and are contaminated.
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The contaminant level of sediments associated with WP33 is unknown but the results of the
limited field investigation have confirmed that silver, arsenic, lead, and several other metals have
accumulated in the wastewater treatment system, at levels exceeding regulatory and risk-based
criteria and background levels. This suggests that sediments in the pond need to be sampled
and analyzed for metals and pesticides before the risk associated with the soil pathway can be
evaluated at WP33.

8.6.2 Groundwater. No historical data on the groundwater at WP32 was available for organic
compounds. Chlordane was found at levels above criteria. No representative water samples
were collected other than grab samples. Given the high concentrations of metals in soil at
WP32, the results of previous studies are probably correct and groundwater at WP32 is
contaminated.

Groundwater at Well 32M02 was not contaminated. Specifically, PAHs were not detected.
Historical data from that well supports this result. This suggests that the groundwater at WP32
is not contaminated.

8.6.3 Surface Water. Because of surface soils and groundwater, WP32 is contaminated.
Further investigation will be necessary to determine risk to exposed populations from the surface
water pathway.

No physical connection exists between WP33 and any surface drainage, and overland flow is
unlikely. Historical data demonstrated that none of the metals were elevated in the pond and
that tetrachloroethylene was the only contaminant. Tetrachloroethylene has not been found in
the sludge beds or spill ponds at action levels. This suggests that the surface water at the pond
is not contaminated and this pathway is not complete.

8.6.4 Air. No volatile organic compounds were present above risk-based or regulatory criteria
and there is little chance of direct inhalation of organic contaminants at either WP32 or WP33.

Elevated concentrations of lead in soil at WP32 could provide a source to an air pathway
through suspension of contaminated fines. Vegetation in the ponds limits this potential source
term to disturbed contaminated soil.

At WP33, it is unlikely that any contaminated soil would be exposed unless the pond is drained.
Because these sediments have not been sampled, it is unknown if levels of metals exceed
regulatory and risk-based criteria.

8.7 CONCLUSIONS AND RECOMMENDATIONS

The risk to human and ecological health from WP32 and WP33 is unclear. It is recommended
that this site be included with the remedial investigation/feasibility study for OU 4. The revised
schedule for OU 4 is compatible with this action. Additional work should consist of downgradi-
ent sampling of groundwater wells 32MOD, 32M01, 32MOE, and 32M02. Continued sampling of
the spill ponds should be conducted in concert with their planned reconstruction.
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TABLE 8.1. Monitor Well Construction Details and Survey Data, WP32 and WP33

WP32 Monitor Well Construction Details and Survey Data

10/23/88 | 10726/88 | 10/29/88 | 09/06/90)
51922 | -- .- | 520
-~ | 51969 | -- | 5203
- stz | - | s198
.- - -« | 5201
51945 | .- -« | 5203
51877 | -- - | 5195
52027 | -- -- .-
517.58 | 518.5

51946 | 5203

5200

Well No. | Year | Depth | Screened Year(s) Water Table Elevation (ft)
(O1d No.) | Constr, (f) Int. (ft) Sampled Jun-84 | Dec-84 | 08/15/86 | 08/16/86 | Sep-86 1987 | 10/21/88
MW7 1984 24.0 4-24 1984, 86, 516.4 519.6 .- -- 519.58 N/A --
(W-7) 87, 88
32MOA 1986 130 3-13 1986, 87, 88 5209 -- 519.85 N/A . .-
(GW32.A)
32M0B 1986 16.5 5-15 1986, 87, 88 517.8 -- 519.47 N/A --
(GW32-B)
32M0C 1986 16.5 5-15 1986, 87, 520.0 -- 519.11 N/A 519.08
(GW32-Q) 88, 90
32M0D 1986 16.5 5-15 1986, 87, 5213 519.6 N/A --
(GW32-D) 88, 90
32MOE 1986 16.0 5-15 1086, 87, 88 520.7 518.96 N/A --
(GW32.-E) |
32MOF 1986 160 | 45-145| 1986, 87,88 5224 521.53 N/A --
(GW1I2TF)
2Mo1 | 1988 16.5 4-10 1988
I2M02 1988 16.5 4-10 1988, 90
32M03 1990 15.0 2-10 1990
AP-4900 1990 N/A N/A 1990
AP-4901 1990 N/A N/A 1990
AP-4903 1990 N/A N/A 1990
AP-4904 | 1990 | NA | N 1990
AP-4905 1990 N/A N/A 1990
AP-4912 1990 N/A N/A 1990

_Sep-90

No Entry  Well not constructed.
Water table elevation not measured
N/A  Data not available.
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TABLE 8.2.

Groundwater Sample Data From Previous Investigations, WP32 and WP33

WP32 Ground Water Sample Data From Previeus Investigations - sheet 1 of 8

Det. 32MO1 2M02 32M03 I2MW17 32MOA L
Units Limit 1988 1988 1990 | 1990 1984 1986 1987 1988 1986 1987 1988
ne/L 500 3100
ne/. 0.5 ND
e/l 002-.02
pe/l. 10 ND
g/l 1000 | 358000 | 346000 -- 330000 500000 { 210000 | Unknown| 250000
pg/l 1000 11000 7000 33000
pg/l 10 130000
pne/l 100 300 8100
1.05
pwmhos/cm 519
ND ND ND Unknown ND ND Unknown ND
[TT 0.2 ND ND ND 0.23 ND ND ND ND
g/l 0.4 1.36 1.01 ND ND ND ND ND 1.03
1.1-Dichloroethane e/l 0.49 ND ND ND ND ND ND ND ND
1,2-Dichlorocthane pel. 0.2 0.281 0.238 ND ND ND 02N ND 0.493
1,2-Dichloroethylene ng/l. ND ND ND ND ND ND ND ND
T'rans-1,2-Dichlorocthene pg/L 0.42 ND ND ND ND ND ND ND ND
lLMelherne Chloride prg/lL 1.3% ND ND ND ND ND 15.2 ND ND
Trichloroethene pel. 052 ND ND ND ND ND ND ND ND
Frichlorfluvoromethane nel. 0.44 ND ND ND ND 8.7 ND 2 ND
Purgeable Afomatics
Renzene pe/l 0.15 ND ND ND 0.19 ND ND
foluene prg/lL 0.25 ND ND ND 16.4 ND ND
Xylenes, total pre/l 0.85 ND ND ND ND ND ND
ISemi-Volatil j
Butylbezylphthalate pe/Ll 1.5 ND ND 440 140
Bis(2-Ethylhexyl)phthalate pg/L 2 ND ND 590 210
rsenic, total pe/l. 1.8 916 ND 74.9 67
Arsenic, dissolved pg/L 1.3 4 ND 50 10
Lead, total pe/l 1.4 49.1 143 ND ND 9.3 6 217
ead, dissolved ng/l 14 5 4 ND ND
Mercury, total ng/L 0.2 ND ND ND 03
Mercury, dissolved pne/L 0.2 ND ND ND ND

No Entry Parameter not analyzed for.

ND Parameter not detected.
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TABLE 8.2. (Contd)

WP32 Ground Water Sample Data From Previous Investigations - sheet 2 of 8

Det. 32M0B 32M0C 32MO0D L
Limit 1986 1987 1988 1986 1987 1988 1990 | 1990-Dup| 1986 1987 | 1988
500
0.5
002-.02
10
1000 200000 { Unknown! 316000 | 460000 {Unknown| 470000 290000 | Unknown| 268000
1000 110000 57000 26000 .
10
100 5500 4500 3600
400 Unknown ND 300 Unknown ND 300 Unknown ND
0.2 ND ND ND ND ND ND ND ND
0.4 ND ND ND ND ND ND ND 2.69
0.49 ND 0.639 2 ND ND ND 0.74 ND
0.2 ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
0.42 ND ND 24 ND ND ND ND ND
1.3 ND 8.62 ND ND ND ND ND ND
0.52 ND ND ND 0523 ND ND ND ND
0.44 29 ND 9 0.481 ND ND 6.1 ND
0.15 ND ND ND 0.25 ND ND
0.25 ND ND ND ND ND ND
0.85 ND ND ND ND ND ND
1.5 ND ND ND
2 ND ND ND
1.8 53 17.3 50
18 40 8 40
14 ND 213 ND 28 ND 11.5
14 ND ND ND
IMercury, total pg/L 0.2 ND 04 ND
IMercury, dissolved png/L 0.2 ND ND ND

No Entry Parameter not analyzed for.

ND Parameter not detected.

I58Yg 0404 Iy UOSLAIF
uonebnsonul prLf poyury




¥661 ‘2L JaqolQ

14%:]

Jeded pejokoey uo pejuld @

TABLE 8.2. (Contd)

WP32 Ground Water Sample Data From Previous Investigations - sheet 3 of 8

Det. 32MOD (cont.) 32MOE 32MoF AP-4900 | AP-4901 | AP-4903

Units Limit {1988-Dup| 1990 1986 1987 | 1988 1986 1987 1988 1990 1990 1990

pnel. 500

ng/L 0.s

nel. |.002-02

peAl. 10

pgh. 1000 | 266000 320000 | Unknown| 310000 | 240000 |Unknown| 252000

pel. 1000 34000 19000

pe | 10

pg/l 100 4300 4700

pmhosfcm
' ND ND  |Unknown| ND ND |Unknown| ND

pg/l 0.2 ND ND ND ND ND ND ND ND ND

pg/L 0.4 ND ND ND ND ND ND ND ND ND

ng/L 0.49 ND ND 0.65 ND ND ND ND ND ND

pg/L 0.2 0.611 ND ND ND ND ND ND ND ND

pe/l. ND ND ND ND ND ND ND ND ND

g/l 0.42 ND ND ND ND ND ND ND ND ND

pe/L 1.31 ND ND ND 1.5 237 ND ND ND

nght. 0.52 ND ND ND ND ND ND ND ND ND
Trichlorfluoromethane nel. 0.44 ND ND 46 ND 11 ND ND ND ND
Purgeable Aromatics
Renzene pgl 015 ND ND 0.19 ND ND ND ND ND
Toluene pg/l 0.25 ND ND ND ND ND ND ND EA)
Xylenes, total p/l 0.85 118 ND ND ND ND ND ND ND
Semi-Volatile Orpanics
Butylbezylphthatate p/l 1.5 ND ND ND ND ND ND
Bis(2-Ethylhexyl)phthalate pg. 2 ND ND ND ND ND ND
Arseni
Arsenic, total pglL 1.8 sl.1 4638 2% 6.8 84 2
Arsenic, dissolved neL 1.8 40 30 s ND ND ND
Lead, totat p/l 1.4 12 ND 38.1 ND 397 ND ND ND
| .ead, dissolved pet. 1.4 ND ND ND ND ND 13
Mercury, total p/l 0.2 ND ND ND 4.56 ND ND
Mercury, dissolved ng/L 0.2 ND ND ND ND ND ND

No Entry Parameter not analyzed for.

ND Parameter not detected.
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TABLE 8.2. (Contd)

WP32 Ground Water Sample Data From Previous Investigations - sheet 4 of 8

Det. | AP-4904 | AP-4905 | AP-4912 Conc. Location
Parameter Units Limit 1990 1990 1990 Range of Max,
Oil and Grease pell 500
PCRs pell 0.5
Pesticides ng/l 002-.02
Phenol pngll 10
DS nglL 1000 200000 - SO0000 MW7
0C pe/l 1000 7000 - 110000 2mon
TOX ngl 10 180000 1MW
[Fotal Phosphate pg/l 100 300 - 8100 2MOA
pH (field) 7.0 2MwW7
Spec. Cond. @ 25°C pmhos/cm 519 MW7
300 - 400 32M0B
pgl 0.2 ND ND ND 0.23 12M0
pgll 0.4 ND ND ND 1.01 -2.69 32M0D
1,1-Dichloroethane ng/l 0.49 ND ND ND 0.639-2 32M0C
1,2-Dichloroethane ng/l 0.2 ND ND ND 0.238 - 0.611 32MeD
1,2-Dichloroethylene pel 6 ND ND 6 AP-4904
Trans-1,2-Dichloroethene g/l 0.42 ND ND ND 24 32mo0C
Methylene Chloride pgh 1.31 ND ND ND 1.5-15.2 I2MW7
Trichloroethene g/l 0.52 ND ND ND 0.523 32moC
Trichlorfluoromethane pgh. 0.44 ND ND ND 0481 -21 32MOA
Il’u af atj
Benzene g/l 0.15 ND ND ND 0.19-0.25 32M0C
Toluene g/l 0.25 ND ND ND 16.4-73 AP-4903
Xylenes, totsal pg 0.85 ND ND ND 1.15 32MO0D
Semi- Volati
Butylbezylphthalate ngh 1.5 ND ND ND 140 - 440 1MW
Bis(2-Ethylhexylphthalate |  pgiL 2 ND ND ND 210 - 590 1MW
Amseni .
Arsenic, total ng/L 1.8 ND 18 24 68-976 32M01
Arsenic, dissolved png/l 18 ND ND ND 4-50 MW7
Lead, total pgll 14 ND ND 9.4 6-49.1 32M01
Lcad, dissolved pngl 14 ND ND ND 4-13 AP-4903
Mercury, total pgl 0.2 ND ND ND 0.3-4.56 AP-4900
Mercury, dissolved pngll 0.2 ND ND ND

No Entry Parmameter not analyzed for.

ND  Parameter not detected.

asweyg 990 ity uos(IIF
uonebnsanuy pfor paypury




661 ‘12 18q015Q

gL'g

Jeded pejohosy uo pejuug @

TABLE 8.2. (Contd)

WP32 Ground Water Sample Data From Previous Investigations - sheet S of 8

Det. 32M01 32M02 32M03 N2MW7? I2MOA
Parameter Units Limit 1988 1988 1990 1990 1984 1986 1987 1988 1986 1987 1988
Aluminum, total ngl 30 33100 5580 2110 23200
rsenic, total pg/L 40 ND ND 90 80
Arsenic, dissolved pgl. 40 ND ND ND ND
Barium, total ngl. 1.8 982 189 289 588
Bariom, dissolved pnel. 18 300 200 200 200
Beryllium, total pgl. 1.8 ND ND 26 ND
Beryllium, dissolved pg/ll 1.8 ND 23 ND ND
admium, total pe/l 3 ND ND ND ND
alcium, total pg/ll 1.3 74400 61 129000 60100
alcium, dissolved pll 13 60600 | 60200 120000 49400
hromium, total pel. 6 61.4 8.8 ND 35
obalt, total pe/ll 6 321 ND ND 178
opper, total e/l 3 145 30.6 15.2 5306
Iron, total pgl. 20 61200 7890 11100 36800
Iron, dissolved pel. 20 80 ND 2000 600
Jead, total pg/l 30 40 ND ND ND
Magnesium, tolal pe/l 44 25800 13900 20100 19500
Magnesium, dissolved pg/l 44 13700 11600 18400 11700
Manganese, total pg/l. 1.4 8170 3360 4330 2320
Manganese, dissolved pg/ll 14 4000 2900 4000 1700
Nickel, total pgl 20 73 20.3 ND 26.2
Potassium, total ne/L 408 11400 9410 6890 8500
Potassium, dissolved pgl. 408 6000 8450 5990 2850
odium, total pgt. 82 29800 | 35000 10600 8870
odium, dissolved pg/l 82 23100 | 23900 9710 4940
Vanadium, total pg/L 10 104 13.7 ND 61.6
inc, total nel. 2 198 325 14.7 85.2
iinc, dissolved pg/l 2 30 30 30 50
hloride pg/ll 200 22850 | 27720 5360 2955
Flouride, dissolved pg/ll 500 ND ND ND ND
Sulfate pe/l. 500 4004 3964 30410 15790
i pg/l. 10 30 12 133 24000 ND 160 ND

No Entry  Parameter not analyzed for.

ND Parameter not detected.
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TABLE 8.2. (Contd)

WP32 Ground Water Sample Data From Previous Investigations - sheet 6 of 8

Det. 32M0B 32M0C 32M0D
J|Paramet Units Limit 1986 1987 1988 1986 1987 1988 1990 11990-Dup| 1986 1987 1988
Aluminum, total pg/L 30 1200 19600 2290
Arsenic, total pglL 40 ND ND ND
Arsenic, dissolved pg/L 40 50 ND 50
IRarium, total ng/l 1.8 374 652 m
IBarium, dissolved gL 1.8 200 300 300
[Beryllium, total ng/L 1.8 ND ND ND
[Beryllium, dissolved g/l 1.8 ND ND ND
§Cadmium, total pg/L 3 ND ND ND
alcium, total g/l 1.3 72800 105000 34600
[Calcium, dissolved ng/L 1.3 63600 $9000 30400
fChromium, total ng/l 6 16.9 336 ND
fCobalt, total ng/L 6 15 23.2 109
fCopper, total pe/L 3 66.4 124 35.2
tron, total pe/l. 20 21100 24600 8160
{{ron, dissolved ng/lL 20 1600 300 200
Jil.ead, total pgll 30 ND ND ND
Magnesium, total pg/L 44 18200 22900 8920
IMagnesium, dissolved png/l 44 13400 15200 7260
Manganese, total png/L 1.4 2520 10500 6950
Mangancse, dissolved ng/L 14 2100 8900 6000
Nickel, total pg/lL 20 ND 328 ND
Potassium, total ng/L 408 8190 15400 11400
iPotassium, dissolved pgL 408 5440 11400 9900
jSodium, total g/l 82 16700 33000 35000
ESodium, dissolved ng/L 82 14200 32100 35200
Vanadium, total ng/L 10 326 48.3 ND
ng/lL 2 79.8 100 18.5
ng/lL 2 30 20 s0
png/L 200 6379 25800 31260
ouride, dissolved ng/L 500 ND ND 578
gL 500 34610 19540 563
rg/lL 10 150 ND 220 ND 62 64 120 ND

No Entry Parameter not analyzed for.

ND Parameter not detected.
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TABLE 8.2. (Contd)

WP32 Ground Water Sample Data From Previous Investigations - sheet 7 of 8
Det. 32MOD (cont.) 32MOE 32MoF AP-4900 | AP-4901 | AP-4903
il'nmmetet Units Limit |1988-Dup| 1990 1986 1987 1988 1986 1987 1988 1990 1990 1990
ICP Metals Scan
Aluminum, total ppl. 30 3540 18900 28200
Arsenic, total pg/L 40 ND ND ND
Arsenic, dissolved pe/l 40 60 ND ND
iBarium, total pel 18 444 © 581 567
iNarium, dissolved pgl. 18 300 300 200
iR eryllium, total pe/L 1.8 ND ND ND
Beryllinm, dissolved pp/l 1.8 ND ND ND
ECadmium, total pg/L 3 ND ND 5.6
[Calcium, toind ngh 1.3 | 3s300 55600 74100
alcium, dissolved pg/l 1.3 30700 44400 58800
hromium, total g/l 6 ND 334 45.2
obalt, total pgL 6 8.2 219 213
opper, total pg/lL 3l 45.8 148 220
Iron, total pglL 20 8700 32900 40800
Iron, dissolved ng/l 20 100 100 60
Lead, total pglL 30 ND 60 ND
Magnesium, total pg/ll 44 9470 17600 22900
Magnesium, dissolved pglL 44 7350 9190 12300
Manganese, total ne/lL 14 7060 5810 2850
Manganese, dissolved g/l 1.4 6100 4500 1800
Nickel, total g/l 20 ND 54.3 45.8
[Potassium, total ng/l 408 11800 16100 7560
fPotassium, dissolved pe/L 408 9470 12200 3030
odium, total pg/L 82 39400 40900 9560
[Sodium, dissolved pel. 82 35300 36000 5070
pglL 10 ND 516 64.4
ng/L 2 19.3 108 120
g/l 2 20 40 40
ppl. 200 30670 30780 2298
FFlouride, dissolved pe/l 500 551 508 ND
g/l 500 500 658 11460
pglL 10 ND 130 ND 110 ND

No Entry Parameter not analyzed for.

ND Parameter not detected.
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TABLE 8.2. (Contd)

WP32 Ground Water Sample Data From Previous Investigations - sheet 8 of 8

Det. | AP-4904 | AP-4905 | AP-4912 Conc. Location
{Parameter Units | Limit | 1990 | 1990 | 19%0 Range of Max.
{ICP Motals Scan
Aluminum, total pgll 30 1200 - 33100 32M01
Arsenic, total pel 40 80 -90 MW7y
Arsenic, dissolved pel. 40 50 -60 32M0D
Barium, tolal pell 18 189 -982 32M01
Barium, dissolved pel 18 200 - 300 32M01/0C/OD/OE
Beryllium, total pg/l 1.8 2.6 32MwW7
Beryllium, dissolved pgl 1.8 23 32M02
Cadmium, total ng/ll 3 56 32MOF
alcium, total pglL 13 61 - 129000 2MW7
Calcium, dissolved gL 1.3 30400 - 120000 32MW7
Chromium, total pg/L 6 8.8-61.4 32M01
Coball, total pglL 6 8.2-321 32M01
‘opper, total pgh. 3 15.2 - 5306 32MOA
Iron, total pell 20 7890 - 61200 32M01
Iron, dissolved gl 20 60 - 2000 MW7
Lead, total pgll 30 40 - 60 32M0E
Magnesium, total pgll 44 8920 - 25800 32M01
Magnesium, dissolved peg/l 44 7260 - 18400 32MW7
Manganese, total ngh. 14 2320 - 10500 32M0C
Manganese, dissolved pg/l 14 1700 - 8900 32M0C
Nickel, total pg 20 203-73 32M01
Potassiom, toial pgl 408 6890 - 16100 32MOB
Potassium, dissolved pgll 408 2850 - 12200 32MOE
i ng/l 82 8870 - 40900 32MOE
odium, dissolved pg/l 82 4940 - 36000 32M0E
i ng/l 10 13.7-104 32M01
neL 2 14.7-198 32M01
2 20-50 32MO0AOD
pg/ll 200 2298 - 31260 32M0D
Flouride, dissolved pgll 500 508 - 578 32M0D
Sulfate pgl 500 500 - 34610 32M0B
i ppl 10 12 - 24000 32MW7
No Entry  Parameter not analyzed for. ND Parameter not detected.
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Limited Freld Investigation
Eielson Air Force Base
TABLE 8.3. Soil Sample Data From Previous Investigations, WP32 and WP33
WP32 Sediment Sampie Data From Previous Investigations
l Det 32M01 | 32M02 | 32MW7 | 32501 32502 Conc. Location
Parameier Analyzed i Units Limit 1988 | 1988 1984 1988 1988 Range of Max.
Oii and Grease mg/g 0.008 0.01 001 . 32MwW7
PCBs ng/s 0.05 ND
Phenol pe/s - 5 ND
Moisture % 19.6 122 13 21.6 384 13-384 32502
Lead ug/s 6 ND
Pesticides ND
Jeurn $ mgkg | 102 | 332 34.1 §56 | 5390 33.2-5390 32502
Volasile Organics
Chioroform mghkg 0.02 ND 0.17 ND ND 017 32M02
Dicthy] Ether mg/kg 02 ND .1 ND ND 0.1 32M02
Meithylene Chioride mg/kg 0.15 1.1 2.6 5 23 1.1-5 32MQ2
Toluene mg/kg ND ND ND 15 ND 1.5 32801 -
Benzo(B) Fluoranthcae mg/kg 0.03 ND 023 ND ND 023 32M02
Beazo(A) Pyrene mghg | 0.005 | ND 0.16 ND ND 016 32M02
Bis(2-Ethylhexyl) Phthalate mg/kg 0.1 2.9 0.38 ND ND 88-2.9 32M01
4-Methylphenol mgkg | 0.03 ND ND 04 ND 04 32501
Pbenanthrene mghkg 0.02 ND 021 ND ND 021 32M02
Pyrene mg/kg 0.06 ND 02 ND ND 02 32M02
Mercury mg/kg ND ND ND ND .
1CP Metals Scap
Aluminum mg/kg 14.7 7020 9150 7300 12500 7020-12500 32802
Antimony mg/kg 45 ND 65 ND ND 6.5 32M02
Arsenic mg/kg 639 186 ND 154 ND 15.4-18.6 32M01
Barium mg/kg 033 90.2 953 68.1 168 68.1-169 32502
Beryllium mghg | 032 | 268 | 0.683 2.8 0.734 683.2.8 32501
Cadmium mg/kg 0.455 ND 1 0.707 113 .707-1.13 32502
Calcium mg/kg 5.4 3270 4380 3300 6720 32706720 32502
Chromium mg/kg 0.7 119 158 12.6 23.7 11.9-23.7 32502
Cobalt mg/kg 0.77 6.66 9.76 6.69 12.1 6.66-12.1 32802
Copper mgkg 2 14.5 19.6 18.1 36.8 14.5-36.8 32502
Iron mg/kg 8.1 13200 17100 12300 24300 12300-24300 32502
Lead mghs | 4.56 ND 2.5 ND 23.6 7.75-23.6 32502
Magnesium mg/kg 44 4150 5180 4200 6600 4150-6600 32802
Mangancse mg/kg 026 231 319 134 395 134-395 32802
Nicket mg/kg 2 13.9 18.7 17 24.6 13.9-24.6 32502
Potassium mg/kg 77.6 624 946 538 1140 538-1140 32802
Sodium mg/kg 219 332 384 339 589 332-589 32502
Vanadium mg/kg 1.7 26.4 322 2438 463 24.8-46.3 32502
Zinc, wotal mg/kg 0.61 363 42.7 365 121 363-121 32502

No Entry Parameter not analyzed for.
ND Parameter not detecied.
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Limited Field Investigation
Eielson Air Force Base

TABLE 8.4. Surface Water Sample Data From Previous Investigations, WP32

‘WP32 Surface Water Sample Dais From Previous Investigations s
Det. 32801 32502 32503 32504 Conc. Locstion
Px Units Limit 1988 1988 1990 1990 Range of Max.
Oil and Gresss pg/l 500
PCBs we/l [ K1
Pemticides ne/l 002-.02
Phenol pg/l 10
TDS pg/l 1000 | 244000 | 230000 230000244000 32501
TOC pgll 1000
TOX gl 10
Total Phosphate pg/l 100
pH (Geld)
Spoc. Cond. @ 25°C jmhos/ca
Petroleun Hwdrocarbons ND ND
Pyrgeable Halocarbons
Chloroform ug/L 02 0.846 ND ND ND 0.846 2501
Chloromethane pe/l 04 ND 10.9 ND ND 10.9 32502
12-Dichloroethans gl 02 0242 0271 ND ND 0242-0271 32502
Methylene Chioride gl 131 125 ND ND ND 125 22501
Tetrachioroethens ngl 02 9.81 ND ND ND 9.81 32501
Burgeable Aromatics ND ND
Ansenic
Arsenic, total ng/ 1.8 4.6 449 46449 32502
Arsenic, dissolved pg/L 1.8 s 20 20 32502
Lead
Lead, total pe/l 14 72 ND 72 32502
Lead, dissolved pgll 1.4 ND ND
Mercuwry
Mercury, total ugll 02 ND 03 03 32502
Mercury, dissolved ug/L 02 ND 04 04 32502
ICP Menls Saan
Alumimm, total ug/l 30 464 mn 46.4-372 32502
Barium, total wg/'l 1.8 66.8 1m 66.8-172 32502
Barium, dissolved He/L 1.8 100 200 100-200 32502
Calcium, total ng 13 31300 52000 31300-52000 32502
Calcium, dissoived pg/l 13 29100 | 48200 29100-48200 32502
Copper, total pg/L 3 57 ND 57 32502
Copper, dissolved uglt 3 ? ND 7 32502
Iran, total He/L 20 411 26500 411.26500 32502
Iran, dissolved ug/L p- 1] %0 17200 90-17200 32502
Magnesium, toml el a“ 9200 | 11700 9200-11700 12502
Magnesium, dissoived ngll “ 8570 | 11100 8670-11100 32502
Manganese, total ug/lL 14 270 2570 210-25170 32802
Mmganese, dissoived ug/L 14 200 2400 200-2400 32502
Potassium, total He/L 408 9320 3560 3560-9320 32501
Potassium, dissolved ne/l 408 8070 2810 2810-8070 32501
Sodium, total pg/L 3 35000 57140 5740-35000 32501
Sodium, dissoived ugll -] 33400 5840 5740-33400 32501
Zinc, toad ne/l 2 192 103 10.3-192 32501
Zing, dissolved ne/l 2 50 30 30-50 32501
Common Anions
Chioride ng/l 200 29710 un 3422-29710 32501
Flouride, dissolved He/L 500 615 ND 615 32501
Sulfate ne/l 500 20970 2093 2093-20970 32501
Nitrogen ugll 10 ND ND 3s 31 3135 32503
No Exmry  Prrameter not analyzed for.
ND Parameter not detected.
@ Printed on Recycled Paper 8.21 March 29, 1994
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Limited Field Investigation
Eielson Air Force Base

TABLE 8.5. (Contd)

Pi3 . Waer
WP32_W3_t

i i A

Pit 3 - Soil
wP32_83.2

WP32_33_3

A3 3 3 A A o

S T

1.9t Aug-93 | 39-% Aug93 | 6.5-f Aug-93] 65-% Aug-93

WP32_S3_(
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Pit2 - Water

A A e

Pit 2 - Soil

WP32_82_1

WP32_52_2 | WP32_W2_1
1.4-0t Aug-93] 09-8 Aug.93

P EEReeRR e R0 R0 R 000 R 000 R0 R00RRR0RRRRRRRERRERREE
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Pit 1 - Soil

WwP32_81_1

WP32_81_2

A3 a4 i i At 4

333433 3 A e e e

P32

Waer

182
104
12.60
162
19.60
168
L4
39
161
100
1530
15.60
116
152
6.00
m
Yt
1367
321
390
399

ngL

pg/l | 457
ugl X
pg/L | 37.80
pel. | S.38
HaL | sss
He/L | 446
pe/L | 259
pg/L | 288
oL | 238
ugL | 429
ugl

gl | 473
ng/L

pgll | 225
He/L 9.52
[T, 9

ugl

ugl

ugl | 290
el | 3
wel | 211
KoL 1
ngl | 525
ngL

us | pet | 20
[T, 9
peL | 462
166 | gt | 256
nel | 3.
152 | petl | 321
120 | pg | 845
164 | pgl

208

104

132

168

146

13§

170 | pg | 263

132 | pgt.

306 | pgL | 276
T/ 8

119 | pg
ugl
nel | 732

161

195

362

124 | gl | 283

135 | pgt | 3.

219 | paL | 435

m

186

257

186

Units | MDL | Units [ MDL | 0.9-R Aug-93 { 3.0-ft Aug-93 | 0.9-R Aug-93

N

163
158
8270 | pg/Xg| 1408 | pgt. | 9.59
8270 { pg/Kg| 1119 | pgt. | 2140

8270 | ug/Kg
5270 | ug/Kg

8270 | ng/Kg| 358
8270 | ng/Kg| 387
8270 (pe/Kg| 570 | pgt. | 58
8270 (pg/Kg| 745 | pgt | 935
8270 | pg/Kg| 201
8270 | pg/Kg| 157
8270 | ug/Kg| 169
8270 | ug/Kg| 168
8270 (pug/Kg| 225 | pgt | 298
8270 | ug/Kg| 497
8270 | pug/Kg

8270 |pg/Kg| 317
3270 |pe/Kg| 212
8270 | pa/Kg

8270 | pg/Kg| 241
8270 | ug/Kg
3270 | ug/Kg
5270 | pa/Kg

8270 | pg/Kg| 1190 | pgt.
8270 | ug/Kg
8270 | pe/Xg

8270 (pg/Kg| 94 | pgl
8270 |ug/Kg
8270 | pe/Xg
8270 | ug/Kg
8270 | ng/Kg
8270 | pe/Kg
8270 | pa/Kg

$270 | ug/Kg| 263
5270 | ng/Kg

8270 | pg/Kg| 720
8270 | ne/Kg

8270 | ug/Kg| 253
8270 | ug/Kg

json.

12-Dimethrylbenz{A]Ambrsceno | 8270 |pg/Kg[ 227
A-Dimethylphencthylarnine

-Dimethyibenzidine

@ Printed on Recycled Paper 8.23 . September 29, 1994



2
(]
3
o
®
% TABLE 8.5. (Contd)
[£7] Pit 1 - Soil Pit 2 - Soil PR2- War P 3 - Soil Ped- Water
Soil Water WP32.S1_1 [ WP32.3t 2 | WP32.S2.1 | WP32.52 2 | WP32_ W2_1 | WP32.S3_1 | WP32_S3 2 | WP32_S3_3 | WP32_W3_I
Method Units | MDL | Units | MDL | 0.9-R Aug-93 | 3.0-f Aug-93{ 0.9-R Aug-93 | 1.4-R Aug-93| 0:9-k Aug-93 | 1.9-R Aug-93| 3.9-R Aug-93 | 65-R Aug-93] 6.5-R Aug-93
8270 | png/Kg| 211 | pgl | 249 ND ND ND ND ND ND ND ND ND
8270 |ug/Kg| 200 | pgt | 4.78 ND ND ND ND ND ND ND ND ND
8270 |pug/Kg| 185 | pgt | 5.27 ND ND ND ND ND ND ND ND ND
8270 | pg/Kg{ 31t | pgl | 3.09 ND ND ND ND ND ND ND ND ND
8270 { ng/Kg| 209 | pgt | 3.42 ND ND ND ND ND ND ND ND ND
8270 (ng/Kg| 177 | pgt | 3.69 ND ND ND ND ND ND ND ND ND
8270 (ug/Kg| 163 | pgt | 322 ND ND ND ND ND ND ND ND ND
8270 | ug/Kg| 190 | g/ | 439 ND. ND ND ND ND ND ND ND ND
8270 |ug/XKg| 173 | pe | 477 ND ND ND ND ND ND ND ND ND
8270 [ ug/Kg| 149 | pgt | 281 ND ND ND ND ND ND ND ND ND
3270 |png/Xg| 169 | ppt | 227 ND ND ND ND ND ND ND ND ND
8270 | png/Kg| 179 | pgt | 414 ND ND ND ND ND ND ND ND ND
3270 | ug/Kg| 176 | pgp. | 401 ND ND ND ND ND ND ND ND ND
» 8270 ug/Kg| 138 | pgl. | 254 ND ND ND ND ND ND ND ND ND
N 8770 | ug/Kg| 156 | ppt | 5.19 ND ND ND ND ND ND ND ND ND
& 8270 Jug/Kg| 152 | pal. | 3.74 ND ND ND ND ND ND ND ND ND
)
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TABLE 8.5. (Contd)

'WP32 Pit 4 - Soil Pit 4 - Water
Soil Water WP32 S4_1 $4_1 Duwp WP32_S4_2 WP32_S4_3 WP32_W4_3
jsomn. Mothod | Units [ MDL | Units | MDL | 23-f Aug-93 | 23-f Aug-93 | 3.5-ft Aug-93 | 8.6t Aug-93 | B8.7-t Aug.93
8270 {pg/Kg| 948 | ugl | 1.30 ND ND ND ND ND
5270 |ppKg| 921 | pgl | 144 ND ND ND ND ND
p-Cresol 9270 (ug/Kg| 188 | ugl | 34 ND ND ND ND ND
Kerosene 8270 |pg/Kg| 468 | pgtl | 1.03 ND ND ND ND ND
Naphthanlene 8270 |up/Kg| 168 | pg | 650 ND ND ND ND ND
Pentachlorophenol 8270 |ugKg| 254 | gt | 8.07 ND ND ND ND ND
Phenol 8270 |pgKg| 127 | pgL | 0403 ND ND ND ND ND
[Tributy! Phosphate 8270 |peXKg| 23 | ugt | 442 ND ND ND ND ND
[Trin-2-Chiorocthyl Phosphat 8270 |pg/Kg| 94.7 | pg. | 288 ND ND ND ND ND
Berzothizzole 2270 |pgKg| 144 | g | 253 ND ND ND ND ND
Bis(2-Etrylhexyl)Phthalste | 3270 |pg/Kg| 689 | pgt | 4.07 ND ND ND ND ND
2.4-Dichiowphenol 5270 |pgKg| 160 | pg | 2.30 ND ND ND ND ND
2-Nitrophenol 8270 |pp/Xg| 195 pg/l. | 396 ND ND ND ND ND
|p-Dichlorobenzene 5270 pgKg| 161 | pgt | 4.64 ND ND ND ND ND
2-Methyl Pyridine 8270 |pgKg| 339 | gL | IBD ND ND ND ND ND
3270 |ppKg| 168 | pg | 288 ND ND ND ND ND
9270 |peKg| 157 | g | 396 ND ND ND ND ND
8210 |ugKg| 169 | pgL| 238 ND ND ND ND - ND
0270 |pgKg| 203 | pgl | 283 ND ND ND ND ND
5270 |pugKg| 430 | pgl | 333 ND ND ND ND ND
8270 |ppKg| 202 | pg| 3353 ND ND ND ND ND
8270 |pgXg| 177 | pgh | 293 ND ND ND ND ND
8270 |pgKg| 267 | pg | 8.60 ND ND ND ND ND
8270 |pugXg| 170 | pg | 2234 ND ND ND ND ND
8270 |pugXKg| 176 | pgL | 441 ND ND ND ND ND
5270 |pug/Kg| 248 | pg | 221 ND ND ND ND ND
5270 |pupKg{ 216 | pg| 365 ND ND ND ND ND
8270 |pgpKg| 164 | pg | 170 ND ND ND ND ND
5270 |up/Kg| 226 | pg | S.16 ND ND ND ND ND
3270 |puaXKg| 362 | gL | 7.13 ND ND ND ND ND
82710 |pupKgl 134 | ppL | 290 ND ND ND ND ND
8270 [pgKg| 835 | pg | 338 ND ND ND ND ND
3270 |pug/Kg| 434 | pgl ]| 234 ND ND ND ND ND
5270 |pugXg| 107 | pg | 594 ND ND ND ND ND
270 peKg| 112 | pgA ] 132 ND ND ND ND ND
5270 |pugKg| 244 | pg| 8.69 ND ND ND ND ND
270 |pugKgy 159 | pg | 741 ND ND ND ND ND
5270 |pugXKg| 170 | pg | 302 ND ND ND ND ND
8270 |pg/Kg| 144 | pg | 191 ND ND ND ND ND
8270 |ugKg| 322 | pgL | 3.04 ND ND ND ND ND
5270 |pupKg| 184 | pgL | L70 ND ND ND ND ND
3270 |pp/Kg! 143 | pg | 318 ND ND ND ND ND
8270 |pgKg| 190 | pg | 192 ND ND ND ND ND
5270 |pupKg| 3935 | pgl| 234 ND ND ND ND ND
8270 {pgKg| 978 | pg/ | 434 ND ND ND ND ND
8270 |pgKg| 140 | pgt | 377 ND ND ND ND ND
5270 (pug/Kg| 156 | ppA | 783 ND ND ND ND ND
8270 (pg/Kg| 454 | pg | 338 ND ND ND ND ND
8270 |pp/Kg| 145 | pg | 347 ND ND ND ND ND
8270 |[pug/Kg| 133 | ppd | 8.94 ND ND ND ND ND
8270 |pug/Kg| 130 | ppA | 3.08 ND ND ND ND ND
8270 |pgXKg| 134 | pgA | 100 ND ND ND ND ND
5270 | pp/Kg 66.0 3.36 ND ND ND ND ND
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TABLE 8.5. (Contd)

|wr3z Pit 4 - Soil Pit4 - Water |
Soil Water WP32 S4 1 | S4_1Dwp WP32_54 2 WP32_S4 3 | WPI2_W4_3
Method [ Units | MDL | Units [ MDL ] 23-f Aug-93 ]| 23-0 Aug-93| S5S-& Aug-93 | 8.6 Aug-93 | 8.7-R Aug-93
8270 |pgKg| 227 | pgl| 1.82 ND ND ND ND ND
8270 |ugKg| 205 | pgl | 457 ND ND ND ND ND
8270 |paKg| 104 | gL | 104 ND ND ND ND ND
5270 |paKg{ 358 | peL | 3780 ND ND ND ND ND
8270 |puaKg|. 357 | ugt. | sas ND ND ND ND ND
8270 |ugKg( 57.0 | g | 55§ ND ND ND ND ND
8270 |ppKg| 4S5 | paL | 938 ND ND ND ND ND
8270 (paKg| 201 | pg | 558 ND ND ND ND ND
8270 [pgXegl 157 (| ugn | a4s ND ND ND ND ND
8270 lugKg{ 169 | pgr ! 2959 ND ND ND ND ND
8270 |pgXg| 168 | ugL | 285 ND ND ND ND ND
8270 |pgXg| 225 | pgt | 299 ND ND ND ND ND
8270 |pugKg| 497 | pg | 236 ND ND ND ND ND
8270 [pgKg| 113" | pgt [ 207 ND ND ND ND ND
8270 |upKg| 317 | et | 1280 ND ND ND ND ND
8270 {pgKg{ 22 | pgi | 462 ND ND ND ND ND
8270 |pgXg| 166 | gt | 256 ND ND ND ND ND
8270 |ugKg| 241 | pg | 238 ND ND ND ND ND
8270 |pgKg| 182 | petL | 429 ND ND ND ND ND
8270 |pgKg| 168 | gl | 262 ND ND ND ND ND
8270 |ugKg| 146 | g | 473 ND ND ND ND ND
8270 |pgKg| 1190 | g | 1960 ND ND ND ND ND
8270 |pgKg{ 135 | ug | 368 ND ND ND ND ND
8270 |pgXg| 152 | et | 321 ND ND ND ND ND
8270 |ugKg| 94 | pg | 1.44 ND ND ND ND ND
8270 |peXg| 163 [ pgL | 329 ND ND ND ND ND
3270 |pg/Kg| 1SS | npt | 228 ND ND ND ND ND
8270 [ugKg| 1408 | hgl |- 959 ND ND ND ND ND
8270 |ugKg| 120 | pg/L | 8.45 ND ND ND ND ND
21270 (pgKg| 170 | pgr | 263 ND ND ND ND ND
8270 |ugKg| 132 | pgL | 161 ND ND ND ND ND
8270 |ugKg| 306 | ugL | 276 ND ND ND ND ND
8270 |pgXg| 263 | pgt | 100 ND ND ND ND ND
8270 |ugXg| 119 | ppt | 2530 ND ND ND ND ND
0270 (pgXg| 720 | pgL | 1560 ND ND ND ND ND
8270 |ugKg| 121 | pgl | 782 ND ND ND ND ND
8270 |pgKg| 253 | ppl | 952 ND ND ND ND ND
1270 |ugKg| 1119 | g | 2140 ND ND ND ND ND
8270 |ugKg| 161 | pgl | 316 ND ND ND ND ND
8770 |peKg| 195 [ g | 152 ND ND ND ND ND
8770 |pgKg| 32 | ppL | 6.00 ND ND ND ND ND
8770 |pupKg| 520 |y | 322 ND ND ND ND ND
8270 pgKg| 134 | pgt | 290 ND ND ND ND ND
8210 |ugKg| 178 | pga ] 381 ND ND ND ND ND
8270 |ppKg| 143 | pgt | 211 ND ND ND ND ND
8270 |pgKg 164 | pgt | 367 ND ND ND - ND ND
8270 lugKgl 124 | pgl | 283 ND ND ND ND ND
5270 {pugXg| 13S | wgA | A7 ND ND ND ND ND
8270 jugKg] 279 | ugd | 433 ND ND ND ND ND
8270 |ugKg| M {ppL | 278 ND ND ND ND . ND
8270 jugKgl 186 | gL | $.28 ND ND ND ND ND
8770 (pgKg| 257 | ug | 390 ND ND ND ND ND
30 jpeKg] 186 pet i 3.99 ND ND ND ND ND
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TABLE 8.5. (Contd)

W2 Pit 4 - Soil Pit 4 - Water

Soil Water WP32_54 1 S4_1 Dup WP32 S4 2 WP32_S4 3 WP32_W4 3

SOIL Method { Units | MDL | Units | MDL | 2.3-ft Aug-93 [ 23-t Aug-93] 55-f1 Aug-93 | 8.6ft Aug-93 | 8.7- Aug-93
Pentachloronitrobenzene 8270 (pugKg| 211 pe/ | 249 ND ND ND ND ND
Pentacetin 8270 (pgKg| 200 | pgl | 4.78 ND ND ND ND ND
‘IPhenanthrene 8270 |pgKg| 185 | pgl. | 527 ND ND ND ND ND
p-Phenylenedismnine 8270 |pgXKg| 311 ug/L | 3.09 ND ND ND ND ND
Pronamide 8270 |[pg/Kg| 209 | pgl | 342 ND ND ND ND ND
Pyrene 8270 |ppXKg| 177 | ppl. | 3.69 ND ND ND ND ND
Safrole 8270 |ug/Kg| 165 | pgl | 3.22 ND ND ND ND ND
2,3,4,6-Tetrachlorophenol 8270 (pg/Kg| 190 | pgl | 439 ND ND ND ND ND
1,2,4, 5-Tetrachlorobenzene| 8270 |pg/Kg| 173 | wg/h | 4.77 ND ND ND ND ND
ctracthyl Dithiopyrophospl 8270 [ug/XKg| 149 pe/l | 281 ND ND ND ND ND
0-Toluidine 8270 |pugKg| 169 | pgL | 2.27 ND ND ND ND ND
1,2,4-Trichlorobenzene 8270 |[pgKg| 179 | ppl | 4.14 ND ND ND ND ND
2,4,5-Trichlorophenol 8270 |ug/Kg| 176 | pgd | 4.01 ND ND ND ND ND
2,4,6-Trichlorophenol 8270 |pgKg| 138 | ppl | 2.54 ND ND ND ND ND
0,0,0-Triethylphosphorothid 8270 |pg/Kg| 156 | ppl. | 5.19 ND ND ND ND ND
syn-Trinitrobenzene 8270 |up/Kg| 152 3.74 ND ND ND ND ND
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TABLE 8.5. (Contd)

Soil Summary Water
Soil Water Renge of Location / Dute Range of Locstion / Dute
Method | Units | MDL | Units | MDL Soil Values of Maximum Water Vahues of Maximum
8270 |pg/Kg| 94.83 | pgL | 130 ND N/A ND N/A
8270 |[pg/Kg| 921 | pg| 1.4 ND N/A ND N/A
8270 |pg/Kg| 138 | gl | 154 ND N/A ND N/A
8210 |pg/Kg| 463 | gLl | 1.03 ND N/A ND N/A
8270 |ug/Kg| 168 | ugt | 630 ND N/A ND N/A
8270 (pg/Kg| 2354 | ppL | 3.07 ND N/A ND N/A
8270 {pgXKg| 127 | ng | 0.83) ND N/A ND N/A
3270 [pgKg] 29 | pgl | 442 ND N/A ND N/A
8270 |pg/Kg| 94.7 | pg | 288 ND N/A ND N/A
8270 |ug/Kg| 144 | pgA | 255 ND N/A ND N/A
8270 |ug/Kg| 68.9 | pg. | 4.07 ND - 120 Pit214-f  Avg-93 ND N/A
8270 (ug/Kg| 160 | pgL. | 2.80 ND N/A ND N/A
8270 |ug/Kg| 195 | pgL | 396 ND N/A ND N/A
8270 |pg/Xg| 161 ug/l | 464 ND N/A ND N/A
8270 |ug/Kg) 339 | upl | 383 ND N/A ND N/A
8270 |pg/Kg| 168 | gL | 238 ND N/A ND N/A
5210 |ug/Kg| 157 | pat | 396 ND N/A ND N/A
8270 |[ug/Kg| 169 | pgl | 238 ND N/A ND N/A
8270 |ug/Kg) 203 | pgl | 283 ND N/A ND N/A
8270 [ugKg] 430 | ppl | 183 ND N/A ND N/A
8270 |pg/Kg| 202 | pgl | 393 ND N/A ND N/A
8270 |ug/Kg| 177 | gt | 295 ND N/A ND N/A
8270 [pg/Kg| 267 | ugl | 8.60 ND N/A ND N/A
8770 |ug/Kg| 170 | pgl | 204 ND N/A ND N/A
8270 |ug/Kg| 176 | pg. | 441 ND N/A ND N/A
8270 |(pg/Kg| 248 | pgL | 221 ND N/A ND N/A
8270 |pg/Kg{ 216 | ugA | .65 ND N/A ND N/A
8270 (pg/Kg| 164 | pgl | 170 ND N/A ND N/A
8270 |pg/Kg| 226 | pgL | 316 ND N/A ND N/A
8270 [pg/Kg| 3.2 | pgL | 713 ND N/A ND N/A
8270 [(pg/Kg| 134 | ppl | 290 ND N/A ND N/A
5210 |ug/Kg| $3.5 | pp | 335 ND N/A ND N/A
8270 |[pg/Kg| 454 | pg | 234 ND N/A ND N/A
5210 [peKg] 107 | pg | 594 ND N/A ND N/A
8270 (pg/Kg| 112 | pgl | 132 ND - 1000 Pit21.4-8 Aug-93 ND N/A
8210 |[ug/Kg| 44 | pgtl | 8.69 ND N/A ND N/A
5210 pgKg| 159 | paL | 241 ND N/A ND N/A
8270 |pg/Kg] 170 | pg. | 302 ND N/A ND N/A
8270 (pg/Kg! 144 | gt | 191 ND N/A ND N/A
5270 |ug/Kg| 322 | pgt | IO04 ND N/A ND N/A
8270 {pug/Kg| 184 | pgL. | LT0 ND N/A ND N/A
8270 [pg/Kg| 143 | pgL | 1S ND N/A ND N/A
8270 |pug/Kg| 190 | pgt | 192 ND N/A ND N/A
8270 ug/Kg| 195 | ppl | 254 ND N/A ND N/A
8270 |pgKg| 97.8 | ppl | 434 ND N/A ND N/A
8270 [pgKg] 140 | pgL | IT? ND N/A ND N/A
8270 |pg/Kg| 156 | upL | 785 ND N/A ND N/A
8270 |pg/XKg| 454 | pgL | 388 ND N/A ND N/A
8270 {pg/Kg| 145 | pgl | 47 ND N/A ND N/A
8270 [ug/Kg| 133 | ug | 8.4 ND - 140 PRAOIS-R  Aug-93 ND N/A
8210 |pg/Kg| 180 | pgl | 3.04 ND N/A ND N/A
8270 |pg/Kg| 184 | pgL | 100 ND N/A ND N/A
5270 g| 66.0 pgl. 1.36 ND N/A ND N/A
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TABLE 8.5. (Contd)

[(WP32 Soil S v Water § v
Soil Water Range of Location / Date Range of Locstion / Date
Method [ Units | MDL | Units} MDL Soil Values of Maxirmun Wster Values of Maxirnum
8270 |ug/Kg| 227 | pgA | 1.82 ND N/IA ND N/A
8270 |pg/Kg| 205 | pg | 457 ND N/A ND N/A
8270 |ug/Kg| 104 | pugl | 104 ND N/A ND N/A
8270 |pg/Kg| 358 | pgt | 37.80 ND N/A ND N/A
8270 |ug/Kg| 357 | pgt | S8 ND N/A ND N/A
8270 |pg/Kg| 570 | pgL | 5SS ND N/A ND N/A
8270 |pug/Kg| 745 | pg. | 938 ND N/A ND N/A
8270 |pg/Kg| 201 | pg | 535 ND N/A ND N/A
8270 |ug/Kgy 157 | pg/l | 4.46 ND N/A ND N/A
8270 |pg/Kg| 169 | pgL | 259 ND N/A ND N/A
3270 |pg/Kg| 168 | pg | 285 ND N/A ND N/A
8270 |pug/Kg| 225 | pgt | 298 ND N/A ND N/A
8270 |pg/Kg| 497 | pgL | 236 ND N/A ND N/A
8270 |pg/Kg| 118 | pugl | 2207 ND N/A ND N/A
8270 | pg/Kg| 317 | pg | 1280 ND N/A ND N/A
8270 |(pg/Kg| 212 | pg | 4.62 ND N/A ND N/A
8270 |pug/Kg| 166 | pgL | 256 ND N/A ND N/A
8270 |ug/Kg| 241 Mol [ 238 ND N/A ND N/A
8270 |pg/Kg| 132 | ugl | 429 ND N/A ND N/A
8270 |pg/Kg| 168 | pg | 262 ND N/A ND N/A
8270 |pg/Kg| 146 |y | 4.7 ND N/A ND N/A
8270 |pg/Kg| 1190 | pgdL | 19.60 ND N/A ND N/A
8270 |pg/Kg| 135 | pg | 368 ND N/A ND N/A
8270 |pa/Kg| 152 | pg | 321 ND N/A ND N/A
8270 |[pg/Kg| 94 ua/L | 144 ND N/A ND N/A
8270 |ug/Kg| 163 | pgL | 329 ND N/A ND N/A
8270 |pg/Kg| 155 | pg | 225 ND N/A ND N/A
8270 |pg/Kg| 1404 | pg | 939 ND N/A ND N/A
8270 |pg/Kg| 120 | pgl | 843 ND N/A ND N/A
8270 [pg/Kg| 170 | pg | 2632 ND N/A ND N/A
8270 pg/Kg| 132 | pg | 161 ND N/A ND N/A
8270 |pg/Kg{ 306 | pgl | 276 ND N/A ND N/A
8270 |pp/Kg| 263 | pg | 100 ND N/A ND N/A
8270 |pg/Kg| 119 | pg | 25930 ND N/A ND N/A
8270 |pg/Kg| 720 | pg | 15.60 ND N/A ND N/IA
8270 |pg/Kg| 121 | pgL | 7.82 ND N/A ND N/A
8270 |pg/Kg| 293 | pg | 9352 ND N/A ND N/A
8270 |(pg/Kg| 1119 | pgl | 2140 ND N/A ND N/A
8270 |pg/Kg| 161 | pg | 3.16 ND N/A ND N/A
8270 |pg/Kg| 195 | pgL | 1352 ND N/A ND N/A
8270 |pg/Kg| 362 | pgl | 6.00 ND N/A ND N/A
8270 |pg/Kg| 820 | pgl | 322 ND NIA ND N/A
8270 |pug/Kg| 134 | pgL | 290 ND N/A ND N/A
8210 |pg/Kg| 178 | pgt | 3B ND N/A ND N/A
8270 |pg/Kg| 143 | pgL | 211 ND N/A ND N/A
8270 |pg/Kg| 164 | pgL | 367 ND N/A ND N/A
8270 |pg/Kg| 124 | pgL | 283 ND N/A ND N/A
8270 |ug/Kg| 135 | pgl | 327 ND N/A ND N/A
8270 |pg/Kg| 279 | pg/l | 438 ND N/A ND N/A
8210 |(pg/Kg| 1M ngL | 278 ND N/A ND N/A
8270 |pg/Kg| 186 | pgl | 529 ND N/A ND N/A
8270 |pg/Kg| 257 | pgd | 390 ND N/A ND N/A
8270 pl/Kg 186 pgl. 3.99 ND N/A ND N/A
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TABLE 8.5. (Contd)

(WP32 Soil Summarv Water Summarv
Soil Water Range of Location / Date Range of Location / Date
ISOIL Method | Units | MDL | Units [ MDL Soil Values of Maximum Water Values of Maximum
Pentachloronitrobenzene 8270 |pg/Kg| 211 | pg/L | 249 ND N/A ND N/A
Pentacetin 8270 |pg/Kg| 200 | pgt | 478 ND N/A ND N/A
cnanthrene 8270 (pg/Kg| 185 | pgL | 5.27 ND N/A ND N/A
-Phenylenediamine 8270 |pg/Kg| 311 ug/L [ 3.09 ND N/A ND N/A
Pronamide 8270 |pg/Kg| 2 ngl | 342 ND N/A ND N/A
Pyrenc 8270 (pgKg| 177 | pg | 3.69 ND N/A ND N/A
afrole 8270 |pgKg| 165 | pgr | 322 ND N/A ND N/A
2,3,4,6-Tetrachlorophenol 8270 |pg/Kg| 190 | pg/L | 439 ND N/A ND N/A
1,2,4,5-Tarachlorobenzene| 8270 |pg/Kg| 173 | pg | 477 ND N/A ND N/A
etracthyl Dithiopyrophosp| 8270 |pg/Kg| 149 | pg | 281 ND N/A ND N/A
Tohuidine 8270 |pgKg| 169 | pg | 227 ND N/A ND N/A
1,2,4-Trichlorobenzene 8270 (pg/Kg| 179 | pgt | 4.14 ND N/A ND N/A
,4,5-Trichlorophenol 8270 |pgKg| 176 | pgL | 401 ND N/A ND N/A
4,6-Trichlorophenol 8270 (pg/Kg| 138 Hel | 254 ND N/A ND "N/A
,0,0-Triethylphosphorothiq 8270 | pg/Kg| 156 | pgt | 5.19 ND N/A ND N/A
syn-Trinitrobenzene 8270 |pg/Kg| 152 pgl. 3.74 ND N/A ND N/A
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[WP32 Pit 1 - Soil Pit 2. Soil Pit 2 - Waler Pit 3 - Soil Pit3 - Water
Soil Water WP32.S1.1 | WP32.S1.2 | WP32.52.1 | WP32.52.2 | wPaz_w2_1 | wp32_s3_1 | wp32.532 | wp32_s33 | wpaz_wa1
Json Method | Units [ MDL | Units | MDL ] 0.9-f Aug-93 | 3.0-n Aug-93] 09-8 Aug-93 | 1.4-0 Aug-93] 09-f Aug-93] 1.9-0 Aug-93 [ 1.9-n Aug-93 [ 6.5-0 Aug-93 6.5-0 Aug93
enzenc 8020 |pgkg| 0.174 | pgA | 0.105 ND ND ND ND ND s
Tetrachloride 8010 |pgkg| 0302 | pgA | 0421 ND ND ND ND ND
oroform 8010 |ugkg| 0.086 | pgA ( 0.043 ND ND ND ND ND
-Dichlorobenzene 8010/8020| pgkg | 0.093 | pgd | 0.107 ND ND ND 0.16 034
1,1-Dichloroethane 8010 |pgkg| 0303 | pgA | 0337 ND ND ND ND ND
1,2-Dichlorocthane 8010 |pgkg| 0296 | pgA | 0.139 ND ND ND ND ND
is-1,2 Dichlorocthylene 8010 |pgkg| 0196 | pgA | 0127 ND ND ND ND ND
ans-1,2 Dichlorocthylene | 8010 | pghg | 0.169 | pgi | 0.149 ND ND ND ND ND
thylbenzene 8020 |pgikg| 0157 | pgt | 0046 ND ND ND 0.19 0.12
cthylene Chloride 8010 |pgAg| 3.360 | pgA | 0056 ND ND ND ND ND
arachlorocthylene 8010 |pgkg| 0154 | pgA | 0.049 ND ND ND ND ND
Toluene 8020 |pgkg| 0151 | pgA | 0056 ND ND ND 0.16 028
1,1.1-Trichloroethane 8010 |pgAg| 0.119 | pgA | 0072 ND ND ND ND ND
1,12 Trichioroethane 8010 |pgkg| 0075 | pgl | 0043 ND ND ND ND ND
Trichloroethylene 8010 |pgkg| 0.088 | pgA | 0.065 ND ND ND 0.94 0.072
Vinyl Chloride 8010 |pgkg| 0.130 | pgA | 0.266 ND ND ND ND ND
Xylene 8020 |ugkg| 0611 | uga | 020 ND ND ND ND 0.55 :
6010 |ugkg| 3220 | ugh | 325 4700000 5000000 5100000 3300000 14000 6700000 6900000 8800000
6010 |pgkg| 4270 | pgh | 694 7000 ND ND 10000 ND ND 5500 ND
6010 (pgkg| 115 | pga | 0.001 60000 53000 62000 620000 400 62000 72000 67000
6010 |pgkg| 96.7 | ugA | 0814 ND 150 ND ND 20 140 130 120
6010 |pgkg| 3300 | pgt | 47 ND ND ND 9200 8.6 ND ND ND .
6010 [pgkg| 1520 | pgt | 209 2400000 2600000 2700000 11000000 57000 3400000 3600000 4300000 150000
6010 |pgkg| 766 | pgt | s42 18000 12000 8800 120000 81 12000 12000 17000 190
6010 |pgkg| 653 | gt | 405 2600 3800 3700 2400 15 4500 4000 7100 210
6010 |pghg| 1080 | pga | 265 8800 11000 10000 140000 320 16000 12000 20000 840
6010 |pghg| 1723 | pga | 103 7400000 9500000 7700000 6900000 100000 12000000 11000000 19000000 390000
6010 |pgag| 7680 | g | 260 | 2500000 2900000 2500000 1200000 16000 3500000 3400000 4500000 110000
6010 |pgkg]| 139 | pgt| 135 85000 130000 120000 520000 6000 140000 240000 360000, 14000
6010 |pgkg| 2340 | pg | 179 7300 12000 7100 13000 ] 14000 12000 19000 500
6010 |pgkg | 45990 | pgL | 662 220000 270000 520000 170000 6200 580000 500000 620000 21000
6010 |pgkg| 326 | pgt | 287 ND ND ND 32000 n 400 ND ND n
6010 |pgkg| 15400 | pgt. | 409 190000 180000 280000 160000 18000 280000 370000 360000 17000
6010 |pgkg| 5120 | pgt [ s11 ND ND ND 96000 ND ND ND ND ND"
6010 [pghg| 547 | pgi | 384 17000 21000 16000 7800 64 23000 24000 27000 600
6010 [ugig| 451 | et | 344 29000 27000 22000 790000 660 44000 31000 43000 1500
7421 |pghg| 300 | pgL [ 06 5500 2500 5300 550000 240 4400 4400 6300 330
7060 |pgkgl 200 [pet | 2 2500 2900 2100 2400 66 4200 4800 8900 190
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TABLE 8.6. (Contd)

WP32 Pit 4 - Soil Pit4 - Water
Soil Water WP32_54_1 S4_1 Dup WP32_54_2 WP32_S4_3 WP32_W4 3
jSoiL Method | Units { MDL | Units | MDL | 2.3-ft Aug-93 | 2.3-t Aug-93 | 5.5-ft Aug-93 | B.6-t Aug-93 | 8.7-f Aug-93
Benzene 8020 |pgkg| 0.174 | pg/a | O.108
Carbon Tetrachloride 8010 |pghkg| 0302 | pgd | 0.121
Chloroform 8010 | pugkg| 0.086 | ngl | 0.043
p-Dichlorobenzene 8010/8020| ug/xg| 0.093 | pg/L | 0.107
1,1-Dichloroethane 8010 |pgkg| 0303 | pg/L | 0.337
1,2-Dichlorocthane 8010 | pgkg| 0296 | pg/L | 0.139
cis- 1,2 Dichlorocthylene 8010 |ugkg| 0.196 | pg/L | 0.127
trans-1,2 Dichlorocthylene | 8010 | ugkg| 0.169 | pgl [ 0.149
Ethylbenzene 8020 | pgxg| 0.157 | peL | 0.046
Methylene Chloride 8010 | pgkg| 3.360 | pgl | 0.056
ctrachlorocthylene 8010 |ughkg| 0.154 | pg/L. | 0.049
[Toluene 8020 | pg/kg| 0.151 | pgd | 0.056
1,1,1-Trichloroethane 8010 |pgkg| 0.119 | pgl | 0.072
1,1,2-Trichloroethane 8010 |pgikg{ 0.07S | pg/L | 0.043
[Trichlorocthylene 8010 | pg/kg| 0.088 | pgl | 0.065
Vinyl Chloride 8010 | pg/kg| 0.130 | pg/lL | 0.266
Xylene 8020 |pgkg! 0611 | ue/i | 0202
Alurninum 6010 | pg/kg| 3220 | pgl | 325
Antimony 6010 | pgkg| 4270 | pg/l | 694
Barium 6010 |pgxg| 115 | pgt | 0.001 78000 85000 74000 65000 6200
Beryllium 6010 | pgkg| 96.7 | pgl | 0.814 270 220 210 160 8.9
Cadmium 6010 | pug/kg| 3300 ( pgl | 47 ND ND ND ND 11
Calcium 6010 |pg/kg| 1520 | pgl. | 209 4800000 4100000 6200000 4600000 230000
Chromium 6010 | pgxg| 766 | pegl | S42 17000 15000 19000 14000 590
Cobalt 6010 |pghkg| 653 | pg/L | 4.05 5000 5600 8300 5300 320
Copper 6010 | pg/kg| 1080 | pgd | 2.65 16000 15000 22000 15000 1500
Jiron 6010 | pgikg( 1723 | pgL | 103 14000000 14000000 18000000 13000000 550000
Magnesium 6010 | pg/kg| 768.0 | pgL | 26.0 4100000 4100000 5400000 3800000 160000
Manganese 6010 | pgxg| 139 ugL | 135 180000 160000 670000 240000 25000
Nickel 6010 | pug/ikg| 2340 | pgd | 179 14000 16000 21000 15000 760
Potassium 6010 | pgkg| 45990 | gt | 662 700000 590000 860000 620000 36000
Silver 6010 | pgkg| 326 | pglL | 2.87 480 430 ND 470 72
Sodi 6010 | pgkg| 15400 | pgt. | 409 500000 420000 560000 440000 26000
[Tin 6010 | pug/kg| 5120 | pgL | Sl ND ND ND ° ND ND
Vanadium 6010 | pgkg| 547 | pgl | 384 34000 31000 35000 30000 930
Zinc 6010 | pg/kg| 451 pg/ | 344 39000 37000 47000 37000 2300
JLcad 7421 | pgikg| 300 gL { 06 3000 3500 6100 4700 550
JArsenic 7060 | pe/kg| 200 | pp/L 2 4400 5000 8900 5200 280
ND = Not Detected
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TABLE 8.6. (Contd)

[WP32 Soil Summarv Water Summary
Soil Water Range of Location / Date Range of Location / Date
ISOTIL Method | Units | MDL | Units | MDL Soil Values of Maximum Water Values of Maximum
enzene 8020 |(pgkg| 0.174 | pg/l | 0.105 ND N/A ND N/A
arbon Tetrachloride 8010 |pgig| 0302 | e | 0121 ND N/A ND N/A
oroform 8010 | ugkg| 0.086 | pg/lL | 0.043 ND N/A ND N/A
Dichlorobenzene 8010/8020| ugig | 0.093 | wg/ | 0.107 ND-0.16 Pit2/1.4-f  Aug-93 ND-0.34 Pit2/14-f  Aug-93
1,1-Dichloroethane 8010 |ugkg| 0303 | pgi | 0337 ND N/A ND N/A
1,2-Dichloroethane 8010 |pgig| 0296 | pgt | 0139 ND N/A ND N/A
is-1,2 Dichloroethylene 8010 {ugkg| 0.196 | pg/L | 0.127 ND N/A ND N/A
ans-1,2 Dichlorocthylene | 8010 | pgkg| 0.169 | pg. | 0.149 ND N/A ND N/A
thylbenzene 8020 | pgkg| 0.157 | pgl. | 0.046 ND-0.19 Pit 2/1.4-t  Aug-93 ND-0.12 Pit2/14-t  Aug-93
cthylene Chloride 8010 | pgkg| 3.360 | pugd | 0.056 ND N/A ND N/A
8010 | pgkg| 0.154 | ugd | 0.049 ND N/A ND N/A
8020 |pgkg| 0.151 | pp/L | 0.056 ND-0.16 Pit2/14-f  Aug-93 ND-0.28 Pit2/14-f  Aug-93
8010 |pgkg| 0.119 | pg/L | 0.072 ND N/A ND N/A
8010 |pgkg| 0.075 | pgl. | 0.043 ND N/A ND N/A
8010 (ugkg|( 0.088 | ug/L | 0.065 ND -0.94 Pit2/1.4-ft  Aug-93 ND - 0.072 Pit2/1.4-t  Aug-93
8010 |ugkg] 0.130 | pg/l. | 0.266 ND N/A ND N/A
8020 |ugkg| 0.611 [ pg/ | 0.202 ND N/A ND - 0.55 Pit 2/1.4-ft  Aug-93
6010 |pgkg| 3220 | pg/lL | 32.5 ]3300000- 11000000|Pit 4/5.5-t  Aug-93 14000 - 300000 |Pit4/8.7-t  Aug-93
6010 |pgkg| 4270 | pp/L | 694 ND - 10000 Pit 2/1.4-ft  Aug-93 ND-120 Pit4/8.7-f  Aug-93
6010 | ugkg| 115 ug/lL | 0.001 53000 - 620000 (Pit2/1.4-t  Aug-93 400 - 6200 Pit4/8.7-t  Aug-93
6010 |pgkg| 96.7 | ugL | 0814 ND - 270 Pit4723-t  Aug-93 2-89 Pit4/8.7-ft Aug-93
6010 | ugkg| 3300 | pupL 47 ND - 9200 Pit2/1.4-ft  Aug-93 55-11 Pit 4/8.7-ft  Aug-93
6010 |pgkg| 1520 | pgl. | 20.9 }2400000 - 11000000(Pit 2/1.4-ft  Aug-93 57000 - 230000 |Pit4/8.7-ft  Aug-93
6010 |pgkg| 766 g/l | 542 8800-120000 [Pit2/14-f Aug-93 81 - 590 Pit4/8.7-t  Aug-93
6010 |ughg| 653 | ugA | 4.05 2400 - 8300 Pit4/5.5-ft  Aug-93 35-320 Pit4/8.7-ft  Aug-93
6010 |pgkg| 1080 | pg/ | 2.65 8800 - 140000 {Pit2/1.4-ft Aug-93 320 - 1500 Pit4/8.7-t  Aug-93
6010 |ughg| 1723 | ug/ | 103 |6900000 - 19000000 Pit 3/6.5-ft  Aug-93 | 100000 - 5S0000 [Pit4/8.7-ft Aug-93
6010 |ugkg| 768.0 | g/l | 26.0 | 1200000 - 5400000 |Pit 4/5.5-ff  Aug-93 16000 - 160000 |Pit4/8.7-f  Aug-93
6010 !pgkg| 139 | pgL | 1.35 85000 - 670000 [Pit4/5.5-ft  Aug:93 6000 - 25000  [Pit4/8.7-ft  Aug-93
6010 | pg/kg| 2340 | pgl 17.9 7300 - 21000 Pit4/5.5-t  Aug-93 78 - 760 Pit4/87-t  Aug-93
6010 | pgkg| 45990 | ug/L | 662 170000 - 860000 |Pit4/5.5-t Aug-93 6200 - 36000  |Pit4/8.7-ft Aug-93
6010 |pgkg| 326 wg/L | 287 ND - 32000 Pit2/14-t  Aug-93 3-72 Pit4/8.7-ft  Aug-93
6010 |ugkg| 15400 | ug/L. | 409 160000 - 560000 |[Pit4/S.5-ft  Aug-93 17000 - 26000  |Pit 4/8.7-ft  Aug-93
6010 |ugkg| 5120 | ugL | S1.1 ND - 96000 Pit2/14-t  Aug-93 ND N/A
6010 |pghg| 547 | pgl. | 3.84 7800 - 35000  |Pit4/5.5-f Aug-93 64 - 930 Pit4/8.7-ft  Aug-93
6010 | ug/kg 451 3.44 22000 - 790000 [Pit 2/1.4-ft  Aug-93 660 - 2300 Pit4/8.7-ft  Aug-93
7421 lpekg| 300 | pel | 06 2500 - $50000  |Pit 2/1.4-ft  Aug-93 240 - 550 Pit4/8.7-ft  Aug-93
7060 | ppxg| 200 2 2100-8900  |Pit4/5.5-f  Aug-93 66 - 280 Pit4/8.7-f  Aug-93
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Limited Feld Investigation
Eielson Air Force Base

TABLE 8.7. Volatile Organic Compounds and Metals Analyzed for and Detected
in Groundwater, WP32

'WP32 Well 32M02
WP32_W5§ Range of Location / Date
GROUND-WATER Method | Units | MDL Aug-93 Values of Maximum
Bevzene 8020 | pgL | 0.105 ND ND N/A
Carbon Tetrachloride 8010 | pgL | 0.121 ND ND N/A
\ghloroform 8010 ng/L 0.043 ND ND N/A
Dichlorobenzene 8010/8020| g/ | 0.107 ND ND N/A
1,1-Dichloroethane 8010 | pglL | 0.337 ND ND N/A
1,2-Dichloroethane 8010 ng/L 0.139 ND ND N/A
cis-1,2 Dichloroethylene 8010 | pgL | 0.127 ND ND N/A
trans- 1,2 Dichloroethylene | 8010 | pg/L | 0.149 ND ND N/A
Ethylbenzene 8020 | pgl | 0.046 ND ND N/A
Methylene Chioride 8010 | pg/L | 0.056 ND ND N/A
[Tetrachloroethylene 8010 pg/l | 0.049 ND ND N/A
[Toluene 8020 | pg/l | 0.056 ND ND N/A
1,1,1-Trichloroethane 8010 | pgL | 0.072 ND ND N/A
1,1,2-Trichloroethane 8010 | pg/L | 0.043 ND ND N/A
[Trichloroethylene 8010 | pg/lL | 0.065 ND ND N/A
Vinyl Chioride 8010 | pg/L | 0.266 ND ND N/A
Xylene 8020 ug/L 0.202 ND ND N/A
Aluminum 6010 | pgL | 32.5 — N/A N/A
Antimony 6010 | pgL 69.4 N/A N/A
Barium 6010 | gL | 0001 N/A N/A
Beryllium 6010 | pgl | 0814 N/A N/A
Cadmium 6010 | pgL 4.7 N/A N/A
Calcium 6010 | pgL | 209 N/A N/A
Chromium 6010 | pgl 5.42 N/A N/A
Cobalt 6010 ng/L 4.05 N/A N/A
Copper 6010 | pg/L 2.65 N/A N/A
Iron 6010 | pgL | 103 N/A N/A
Magnesium 6010 | pg/L 26.0 N/A N/A
Manganese 6010 | gL 1.35 N/A N/A
Nickel 6010 | pg/L 17.9 N/A N/A
Potassium 6010 | pgl 662 N/A N/A
Silver 6010 ug/L 2.87 N/A N/A
Sodium 6010 | pgl 40.9 N/A N/A
ITin 6010 | pgl 51.1 N/A N/A
Vanadium 6010 | pgl | 384 N/A N/A
Zinc 6010 pg/L 3.44 N/A N/A
||Lead 7421 | pg/lL 0.6 N/A N/A
l[Arsenic 7060 | ug/l 2 N/A N/A

ND = Not Detected

March 29, 1994 8.34 @ Printed on Recycled Paper



Limited Field Investigation
Eielson Air Force Base

TABLE 8.7. (Contd)

WP32 32M02
WP32_W5

GROUND-WATER Method | Units | MDL Aug-93
Benzene 8020 ug/L | 0.105 ND
Carbon Tetrachloride 8010 ug/L | 0.121 ND
Chloroform 8010 ug/L | 0.043 ND
p-Dichlorobenzene 8010/8020| ug/L | 0.107 ND
1,1-Dichloroethane 8010 ug/L | 0337 ND
1,2-Dichloroethane 8010 ug/L | 0.139 ND
cis-1,2 Dichloroethylene 8010 ug/L | 0.127 ND
trans-1,2 Dichloroethylene 8010 ug/L | 0.149 ND
Ethylbenzene 8020 ug/L | 0.046 ND
Methylene Chloride 8010 ug/L | 0.056 ND
Tetrachloroethylene 8010 ug/L | 0.049 ND
Toluene 8020 ug/L | 0.056 ND
1,1,1-Trichloroethane 8010 ug/L 0.072 ND
1,1,2-Trichloroethane 8010 ug/L 0.043 ND
[Trichloroethylene 8010 ug/L | 0.065 ND
Vinyl Chloride 8010 ug/L | 0.266 ND
Xylene 8020 ug/L | 0.202 ND
Aluminum 6010 | ug/L 325
Antimony 6010 ug/L 69.4
Barium 6010 | ug/L | 0.001
Beryllium 6010 | pug/L | 0.814
Cadmium 6010 | ug/L 4.7
Calcium 6010 pug/L 209
Chromium 6010 | pg/L 542
Cobalt 6010 | pg/L 4.05
Copper 6010 ug/L 2.65

Jjiron 6010 ug/L 10.3
Magnesium 6010 ug/L 26.0
Manganese 6010 ug/L 135
Nickel 6010 | pg/L 17.9
Potassium 6010 | ug/L 662
Silver 6010 ug/L 2.87
Sodium 6010 ug/L 409
Tin 6010 | ug/L | 511
Vanadium 6010 ug/L 384
Zinc 6010 pg/L 3.44
Lead 7421 ug/L 0.6
Arsenic 7060 2
ND = Not Detected

@ Printed on Recycled Paper 8.35 March 29, 1994
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TABLE 8.8. Pesticides Analyzed for and Detected in Soil, WP32
Pit 1 - Soil Pit 2 - Soil Pit 2 - Water Pit 3 - Soil Pit 3 - Water

Soil Water WP32 S1_1 WP32_S1_2 WP32_S2_1 WP32 S22 | WP32_W2_1 WP32 831 WpP32_S3.2 WP32_S3 .3 | WP32_W3_1
Method | Units | MDL | Units | MDL | 09-ft Aug-93 | 3.0-f Aug-93] 0.9-8 Aug-93| 1.4-t Aug-93| 0.9-t Aug93] 1.9-% Aug-93 | 3.9-8 Aug-93| 6.5-8 Aug-93] 6.5-8 Aug.93
8080 |pgkg| 063 | pgh | 00s ND ND ND ND ND R : i
8080 |pgkg| 026 | pg [ 0.012 ND ND ND ND ND
8080 |pgkg| 0.44 | pgA. | 0.0026 ND ND ND ND ND
8080 |pgag| 0.39 { pgA | 0.0014 ND ND ND ND 0.0076
8080 |pgig| 041 | pgA [ 0.0021 ND ND ND 4.1 ND
8080 |pgkg| 7.40 | pgA | 0.0057 ND ND ND (2) 1.7
8080 |pgig| 0.65 | pgA | 0.0008 ND ND 26 270 0.028
8080 |pgkg| 6.70 | pgA | 0.0009 ND ND ND 85 0.0094
8080 |pgkg]| 1.20 | pet | 0011 ND ND ND ND ND
8080 |pgkg| 5.10 | pg | 0.019 ND ND ND 110 ND
8080 |pgkg| 4.30 | pgA | 0.0029 ND ND ND ND ND
8080 |pgkg| 028 | pgA | 0.004 ND ND ND ND ND
8080 |pgAg| 1.70 | pgl | 0.0072 ND ND ND ND ND
8080 |pghg| 0.51 | pga | 0008 ND ND ND ND ND
8080 |pghg| 250 | pgA | 0011 ND ND ND ND ND
8080 |pgkg| 040 | pgA | 0.0019 ND ND ND ND ND
8080 |pgikg| 5.70 | pgt | 0.0008 ND ND ND ND ND
8080 |pgkg| 130 | pgt| o1 ND ND ND ND ND
8080 pm; 26.0 0.89 ND ND ND ND ND B

(a) Concentration greater than upper limit of analysis range.
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TABLE 8.8. (Contd)

WP32 Pit 4 - Soil Pit 4 - Water
Soil Water WP32.54_1 | S4_1Dup WP32.S4 2 | wP32.54.3 | wP32_wa3
Method | Units | MDL | Units | MDL ] 2.3-ft Aug-93 | 2.3-ff Aug-93 | 5.5-ft Aug-93 [ 8.6-ft Aug-93 | 8.7-ft Aug-93
8080 |ugikg| 063 | pgL | 0.0
8080 |pgkg| 026 | pgl | 0012
8080 |pgkg| 0.44 | pgL | 0.0026 |
8080 |pgikg| 039 | pel | 0.0014
8080 |pgig| 041 | pgL | 0.0021
8080 |pgikg| 740 | pg/L | 0.0057 |
8080 |pgig| 0.65 | pg/L | 0.0005
8080 |pgig| 670 | pg/L | 0.0009
8080 |pgig| 120 | peL | 0.011
8080 |pgikg| S5.10 | pgl | 0.019
3080 |pgikg| 430 | pe | 0.0029 |
8080 |pgikg| 0.28 | ugl | 0.004
8080 |(pugkg| 1.70 | pg/L | 0.0072
8080 |pgXkg| 051 | pgd | 0.008
8080 |ppig| 2.50 | pe | 0.011
8080 |pgixg| 040 | pg/L | 0.0019 |
8080 |ugkg| 5.70 | ug/L | 0.0008
8080 |pgig| 130 | ped | o1
[Toxaphene 8080 g&lkg 26.0 p.E/L 0.89
ND = Not Detected
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TABLE 8.8. (Contd)

ND = Not Detected

WP32 Soil Summarv Water Surnmarv
Soil Water Range of Location / Date Range of Location / Date
Method | Units | MDL | Units ] MDL Soi! Values of Maximum Water Values of Maximum
8080 | pgkg| 063 | pgL | 005 ND N/A ND N/A
8080 | pgkg| 026 | pg/L | 0012 ND N/A ND N/A
8080 | pg/kg| 044 | pg/L | 0.0026 ND N/A ND N/A
8080 | pgkg| 039 | ug/ | 0.0014 ND N/A ND - 0.0076 Pit2/0.9-f  Aug-93
8080 | pg/kg| 041 | pg/l | 0.0021 ND-4.1 Pit /1.4-f  Aug-93 ND N/A
8080 | pgkg| 7.40 | pg/L | 0.0057 ND - (a) Pit 2/1.4-f  Aug-93 N-37 Pit 209-f  Aug-93
8080 | pgkg| 0.65 | pg/L | 0.0005 ND - 270 Pit2/14-f  Aug-93 ND - 0.028 Pit 209-  Aug-93
8080 | pgkg| 6.70 | pg/L | 0.0009 ND - 85 Pit2/1.4-  Aug-93 ND - 0.0094 Pit2/0.9-f  Aug-9
8080 | pgkg| 120 | pg/L | 0.011 ND N/A ND N/A
8080 |pgkg| S5.10 | pg/L | 0019 ‘ND - 110 Pit 2/14-ft  Aug-93 ND N/A
8080 | pgkg| 430 | pg/lL | 0.0029 ND N/A ND N/A
8080 |pgkg!| 028 | pgd | 0.004 ND N/A ND N/A
8080 | pgkg| 1.70 | pg/L | 0.0072 ND N/A ND N/A
8080 | pghkg| 051 | pg/L [ 0.008 ND N/A ND N/A
8080 | ugkg( 250 | pg/L | 0.011 ND N/A ND N/A
8080 | pgkg| 0.40 | pg/L | 0.0019 ND N/A ND N/A
8080 |pgkg| S5.70 | pg/L | 0.0008 ND N/A ND N/A
8080 |ppkg| 13.0 | pglL 0.1 ND N/A ND N/A
8080 | upkg| 26.0 p.ﬂ. 0.89 ND N/A ND N/A

(2) Concentration greater than upper limit of analysis mnge.
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Limited Field Investigation
Eielson Air Force Base

TABLE 8.9. Pesticides Analyzed for and Detected in Groundwater, WP32

WP32 32M02
WP32_W5
GROUND-WATER Method | Units | MDL Aug-93
Aldrin 8080 pg/L 0.05
[falpha-BHC 8080 pg/L | 0.012
beta-BHC . 8080 Hg/L | 0.0026
delta-BHC 8080 Hg/L | 0.0014
Lindane 8080 pg/L | 0.0021
[[Chlordane 8080 | pg/L | 0.0057
4,4-DDD 8080 pg/L | 0.0005
4,4-DDE 8080 pg/L | 0.0009
4,4-DDT 8080 Hg/L | 0011
Dieldrin 8080 Hg/L | 0.019
Endosulfin I 8080 Heg/L | 0.0029
'Endosulfin II 8080 Hg/L | 0.004
Endosulfansulfate 8080 Hg/L | 0.0072
Endrin 8080 Hg/L | 0.008
Endrin aldehyde 8080 Hg/L | 0011
Heptachlor 8080 pg/L | 0.0019
Heptachlorepoxide 8080 Hg/L | 0.0008
Methoxychlor 8080 Hg/L 0.1
[Toxaphene 8080 pg/L 0.89

TABLE 8.10. Anions Analyzed for and Detected in Groundwater, WP32

WP32 32M02

. WP32_W5
GROUND-WATER Method | Units | MDL Aug-93
Bromide 3000 | ugL 528 80
Chloride 3000 | pg/L 82.5 22000
Flouride 3000 | pg/L 13.9 600
Nitrate 3000 | pg/L 4.4 7700
Nitrite 3000 | pg/L 38.3 300
Phosphate [on 3000 | pg/L 147 ND
Sulfate 3000 | pg/L 49.9 11000

ND = Not Detected

@ Frinted on Recycled Paper 8.39 March 29, 1994
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TABLE 8.11. Decision Criteria for Sampling Recommendations at Wastewater Treatment Plant

[GROUND WATER
HIGHEST SDWA CARCINOGENS SYSTEMIC CRITERIA
DETECT WMCL TOXICGANTS RESULTS
CONTAMINANT ug/l pg/l
arsenic 97.6 50 0.042 abovet{
cadmium 5.6 5 18 abovett
chromium 61.4 50 abovett
lead 60 15 abovett
mercury 4.56 2 11 abovett
1,1-dichloroethane 2 800 below
1,2-dichloroethane 0.493 5 0.2 above
1,1-dichloroethylene 8 0.08 360 above
trihalomethanes, total 21 100 below
trichloroethylene 0.523 5 3 below
toluene 73 1000 3000 below
benzene 0.25 5 0.6 below
tt May be background
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TABLE 8.11. (Contd)

SURFACE WATER
HIGHEST WQC-HUMAN WQC-AQUATIC WQC-AQUATIC CRITERIA
DETECT FOOD CHAINt ACUTE CHRONIC RESULTS
CONTAMINANT pugh pg/ ug/ pg/l
arsenic 449 0.018 abovett
lead 7.2 34 1.3 abovett
mercury 0.3 0.146 2.4 0.012 abovett
chloroform 0.846 15.7 28900 1240 below
1,2-dichloroethane 0.242 99 ' 118000 20000 below
trihalomethanes, total 10.9 15.7 11000 below
tetrachloroethylene 9.81 8.85 5280 840 above
t fish ingestion
SOIL
HIGHEST ALASKA  CARCINOGENS SYSTEMIC CRITERIA
DETECT SOIL CLEAN UP TOXICANTS RESULTS
CONTAMINANT pgi ug/ pg/t ng/
arsenic 18.6 0.32 abovett
lead 16.3 200 abovett
PAH 0.23 0.055 : above
TPH 4290 100 above
pyrene 0.2 8200 below
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9.0 SS56 ENGINEER HILL SPILL SITE

9.1 LOCATION

8856 (Engineer Hill Spill Site) is a spill site at an active munitions storage and maintenance area
about 6.5 km north-northeast of the main part of Eielson Air Force Base (AFB) (Figure 9.1). The
storage and maintenance area is on an isolated hill and is accessed along a controlled gravel
road that joins Transmitter Road about 1 km east of the wastewater treatment plant. The
storage and maintenance area is a secured area with a fence and guard house. Except for the
access corridor, the area is contained within Fort Wainwright (U.S. Army) property. Lily Lake, an
unimproved recreational area, is about 200 m south of SS56, outside of the security perimeter.
The nearest residences (in the community of Moose Creek) are about 5.5 km southwest of
SS56.

9.2 HISTORICAL USE

The munitions storage and maintenance area was built in the early 1950s and used by the
U.S. Army Corps of Engineers. The primary mission was and continues to be the storage and
maintenance of munitions. In this capacity, ammunition and light artillery shells are received by
the facility and stored or repaired as needed. Support for these activities is supplied by eight
small buildings on a paved road that follows the 200-m contour line of Engineer Hill (Figure 9.1).
A ninth building (6122) is at the base of the hill.

Before 1990, sporadic light vehicle and trailer maintenance were done in Building 6161. All
maintenance is now done at the main base shops. Buildings 6161, 6162, and 6163 stored muni-
tions. Site vehicles are kept in Building 6154. Building 6158 houses a diesel generator for
power and a boiler plant for heating. Buildings 6152 and 6159 are administrative offices.
Building 6122 is the maintenance building.

Building 6122 has a floor drain in the bathroom. Floor drains were also found in Buildings 6158
and 6161. These structures connect to the septic system or independent dry wells or drain
fields. Roof drains and storm drains are routed to corrugated metal culverts that discharge
down slope of the road.

Seven below-ground and three above -ground storage tanks have supplied fuel oil, gasoline, and
diesel. In Building 6158, a 75.7- m?3 (20,000-gal) above -ground tank and 3. 8-m3 (1000-gal) below-
ground tank (both installed in 1954), and a 0 4-m3 (100-gal) above-ground tank supply diesel to
the power plant and boilers. In 1986, 1.9- m?3 (500-gal) underground fuel oil tanks were installed
and connected to Buildings 6128, 6132, 6134, and 6136. A 1.9-m® (500-gal) gasoline below-
ground tank is at Building 6155. A tank of Stoddard solvent was kept in Building 6161 for trailer
maintenance but has been removed. No evidence of leaking tanks or pipeline has been
observed. A 60-L release of arctic diesel occurred in January 1989, but all product was reported
recovered and properly disposed. In 1992, a diesel tank was removed from Building 6158 under
the base tank testing and removal program. A second tank was removed from Building 6128
and revealed stained soil. A site inspection report (Shannon & Wilson 1993) was filed with the
State of Alaska. Samples were retrieved from the excavated material and from the material
below the tank and piping excavation. Samples were analyzed for TPH (418.1), diesel-range
TPH (8100M), gasoline-range TPH (8015M), BTEX (8020), volatile organic compounds (8240),
and PCB (8080). PCB concentrations were below detection limits. Small amounts of carbon
tetrachloride (0.4 ppb), chloroform (0.4 ppb), and 1,2-dichloropropane (0.3 ppb) were detected.
Stained soil generally exceeded State of Alaska criteria for DR-TPH but not BTEX (e.g., benzene
at 0.15 mg/kg). Soil below the tank and piping ranged between 1100 and 2100 mg/kg in
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DR-TPH, below the State criteria of 2000 mg/kg in one case. The site has been submitted for
no further action. All below-ground tanks and piping were tested in 1993 and all passed. Tanks
on the office side of the complex were not tested.

The activities at these nine buildings involved potential contaminants of concern. Trailer repair
may have involved small amounts of fuel, lubricants, and degreasers. According to the unit
commander, munitions maintenance consists of disassembly of light artillery ammunition and
rockets and involves only minor amounts of solvents or degreasers. For reasons of safety,
explosives, propellants, and other dangerous compounds contained by these weapons are
strictly controlled within the buildings and have never been released to the environment. Repairs
to the diesel generator may have used small quantities of fuel, lubricants, and solvents. Boiler
maintenance involved blow-down wastes that included phosphate compounds and any
contaminants present in the groundwater. In the past, blow-down water was discharged to floor
drains; however, it is now removed and disposed as hazardous waste.

SS856 has been supplied with water, brought to the site in tanks, since about 1991. Two wells
formerly supplied water to SS56. The first well was drilled in 1976 to a depth of 139 m.
Contamination of this well was discovered in 1986 (see Section 9.3.2). A new well was drilled in
1990. Both wells are connected to a 60,000-gal tank. The wells are considered contaminated
and were disconnected from the drinking water supply in 1991. Drinking water at the munitions
storage and maintenance area is supplied with bottled water.

Wastewater is conducted through a utilidor to a drain pipe and septic tank at the bottom of the
hill. From there, effluent is discharged to a leach field. A wooden crib at the bottom of the hill
(Figure 9.1), on the road to Lily Lake, regularly discharges water to the surface in a seep and is
a part of the leach field. ‘

9.3 HISTORICAL DATA AND ASSUMPTIONS

9.3.1 Site Observations. Site inspection during June 1993 revealed no evidence for large use
or release of solvents or petroleum products (see photographs in Appendix B). No stressed
vegetation, oily sheens, unusual odors, refuse, drums, or stained soil were observed at SS56. At
the leach field, a large pool of standing water has accumulated directly adjacent to the wooden
crib, in a low spot on the road. The water is clearly flowing, at low discharge, into the road.

The water has no distinctive odor or color. The area has been blocked off, and the dirt road to
Lily Lake has been realigned.

9.3.2 Previous Investigations. There has been no Installation Restoration Program or CERCLA
investigations at SS56. Jacobs Engineering prepared a sampling and analysis plan that included
$S856 but was never implemented. Analytical data requested (Table 9.1) is limited to drinking
water parameters for operation of the water supply well.

Groundwater samples were collected on a quarterly basis from the water wells at SS56 starting
in 1986 (Table 9.1). From 1986 on, a variety of organic compounds have been found. The most
consistently detected analyte in the well has been tetrachloroethylene, with benzene, toluene,
ethylbenzene, and xylene (BTEX); trichloroethylene; 1,1-dichloroethylene; 1,1,2,2-tetrachloro-
ethane; 1,1,1-trichloroethane; naphthalene; chlorobenzene; and a variety of non-BTEX alkyi-
benzenes found sporadically. Arsenic, copper, iron, manganese, zinc, chloride, nitrate, and
sulfate were also above maximum contaminant levels. In 1988, a carbon filter was installed and
the tetrachloroethylene concentration declined markedly (15 ug/L). In April 1989, the value
spiked again and remained high (41 to 59 ug/L), leading Eielson AFB personnel to suspect

that tetrachloroethylene had saturated the filter. The filter was replaced but elevated tetra-
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chloroethylene and other organic species remained unacceptably high. In 1990, a new well
was brought on line and was similarly contaminated. Testing was discontinued following the
shut down of the well. In March 1994 (while this report was in review), Eielson AFB
Bioenvironmental Engineering Services sampled the well and analyzed it for volatile organic
compounds (EPA 503.1, MDL = 0.2 ug/L). TCE was found at 0.6 ug/L and tetrachloroethylene
at 25.1 ug/L suggesting that the well is still contaminated.

No sampling has occurred in the seep at the wooden crib.

9.4 PHASE 2 LIMITED FIELD INVESTIGATION ACTIVITY AND DATA

9.4.1 Potential Contaminants of Concern. The past activities at SS56 do not suggest
large-scale use of solvents, paints, degreasers, or trichloroethylene-based chemicals. Despite
this, quantities of all of these materials were probably stored at SS56 and a tank of Stoddard
solvent was maintained until after 1990. Large quantities of fuel were maintained on site with at
least one release in 1989 (see Section 9.2). Waste oils and hydraulic fluid could also have been
stored and/or spilled during routine use. Small amounts of these materials were likely released
to the environment through the floor drains and leach fields.

Based on the expected components of these materials, the potential contaminants of concern
are

arsenic 1,2-dichloroethylene PAH

cadmium 1,1,1-trichloroethane PCB

chromium 1,1,2,2-tetrachloroethane tetrachloroethylene
lead . acetone tetraethyl lead
nickel benzene tetramethyl lead
1,1-dichloroethane DDT, DDD, DDE toluene
1,2-dichloroethane ethylbenzene trichloroethylene
1,1-dichloroethylene naphthalene xylene.

9.4.2 Conceptual Model. Very little geological or hydrological information is known about
S$S56. No historical record of water levels exists for the two water supply wells. Engineer Hill is
composed of Precambrian quartz-mica schists collectively referred to as the Birch Creek Schist
(Pewe 1982). Drilling at Ski Hill (WP38) (HLA 1991) records the geology of an area generally
similar to SS56 and reveals the site-specific complexity to be expected at SS56. Regional
mapping (Weber et al. 1978) indicates that Precambrian schist is exposed at both localities.
During the limited field investigation, a geological reconnaissance of the two sites was
performed.

At Ski Hill (WP38), the schist is a deeply weathered, yellow-brown to red-brown, foliated and
fractured quartz-biotite schist with intermittent graphite-rich, talc-rich, and quartzose layering.
Shear zones and mineralized or oxidized planar zones are common. The upland associated with
the Ski Lodge is mantled with loess that grades at the base of the slope into silty soils of
probable eolian origin. Alluvium, some frozen, appears to lap out against the Birch Creek Schist
although the contact is not clear. At Engineer Hill, a similar schist is exposed in outcrops at the
base of the hill, behind the maintenance building (Figure 9.1). This sequence contains some
quartzite and appears to be more oxidized but is grossly similar in degree of fracturing and
structural orientation.

If these same conditions hold at SS56, the contamination reported from the well and the seeps
at the wooden crib may be hydrologically linked. If this is the case, a persistent source within
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the fractured rock aquifer may be present at SS56. If fuel and solvent were routinely washed
into the shop drains, this material would have been released into the leach field and could have
migrated into the fractured rock aquifer where it became drawn up into the well. Numerous
cycles of contaminated flow between the leach field and the well could have pervasively con-
taminated the aquifer. Transport can be very complex in fractured rock aquifers. Hetero-
geneous aquifer properties are the norm (Gale 1982), and contaminants can persist in these
systems over large time scales. This suggests that the variability of the groundwater data is a
direct result of the aquifer properties.

9.4.3 Sampling Objective and Strategy. The conceptual model suggests that the
contaminants derived from past practices are preserved in the supply well and within the leach
field outfall. The supply well is clearly contaminated. The model suggests that contaminants
might have been recycled through the water supply wells and the wooden crib seeps. The
samples at the leach field would determine if a current pathway is complete for humans and
ecological receptors.

In summary, the following sampling strategy was used at SS56.

Objective: To evaluate contamination at SS56 that is the result of discharges at the waste water
leach field.

Action: Sample the soil that is in contact with leach field effluent.
Sample the leach field effluent.

Install monitoring Well 56M03 to represent shallow groundwater at the base of the
hill.

Activity: A brief geological inspection was made of SS56 and similar bedrock outcrops at Ski
Hill.

Soil samples were taken at regular intervals between the surface and water table
during installation of the monitoring well. The soil samples were analyzed for volatile
organic compounds, semivolatile organic compounds, inductively coupled plasma
metals, lead, and arsenic.

A groundwater sample was taken from Well 56M03 and analyzed for volatile organic
compounds, semivolatile organic compounds, inductively coupled plasma metals,
lead, and arsenic.

9.4.4 Limited Field Investigation Field Work. A soil boring and monitoring well were installed
immediately adjacent to the wooden crib. The leach field is underain by dark brown,
micaceous, clay-like silt with gravel to about 6 m (20 ft) (Appendix B). No permafrost was
found. The first boring encountered a perched aquifer at about 3.8 m (12.5 ft). The hole was
abandoned in unsaturated silt at 6.2 m (20.3 ft) below the surface. Water was cascading into the
hole. The augers were pulled, and the boring was sealed and reclaimed. The hole was
restarted about 2 m adjacent to about 5 m below the surface. The stratigraphic sequence was
identical. Casing was set and the well developed with the screened interval at 1.5to 5 mto
sample the perched zone. Static water level the next day was 2.3 m (7.6 ft).

Tables 9.2 through 9.5 summarize the analytical data obtained for SS56. Two soil samples were
retrieved during well construction, from the shallow near-surface and from the unsaturated silt
below the perched zone. A split-spoon sampler was used for the lower sample to limit

October 12, 1994 9.4 : @ Frinted on Recycled Paper



Limited Feld Investigation
Eieison Air Force Base

contamination with perched fluid. Soil samples were analyzed for volatile organic compounds
and total metals, and semivolatile organic compounds (Tables 9.2 and 9.4). Groundwater
samples were analyzed for the same parameters (Tables 9.3 and 9.5).

9.5 DISCUSSION OF LIMITED FIELD INVESTIGATION DATA

Regulatory, risk-based, and background criteria have been used to evaluate the risk indicated by
the Phase 2 limited field investigation data for SS56 (Table 9.6). Past data suggested that
arsenic, manganese, 1,1-dichloroethylene, 1,1,2,2-tetrachloroethane, tetrachloroethylene, tri-
chloroethylene, and benzene might be a problem in the wastewater disposal system. Semivola-
tile or organic compounds were not detected (Tables 9.2 through 9.5) in any soil or water
samples above the method detection limits. Volatile organic compounds were also not detected
in all soil samples.

Groundwater samples produced (Table 9.3) detectable levels of benzene (0.13 ug/L), p-dichloro-
benzene (0.11 ug/L), ethylbenzene (0.15 mg/L), methylene chloride (0.11 ug/L), tetrachloro-
ethylene (0.11 ug/L), xylene (1.1 ug/L), and toluene (1.0 ug/L). All of these are well below
maximum contaminant levels or risk-based criteria. The decrease in concentration between the
well and the crib likely occurs through volatilization of these organic compounds. Trichloro-
ethg/lene was detected at 6.5 ug/L and is greater than the maximum contaminant level and the
107 carcinogenic health risk.

Metals are within criteria and background levels in groundwater with the exception of lead

(18 ug/L) and arsenic (81 ug/L) (Table 9.3). Soil metal values are all at background levels and,
for the most part, do not vary with depth. Both lead and arsenic are highest (< two times) in
the shallow sample. Recall also that the water used at SS56 is extracted from a bedrock aquifer.
Water from crystalline metamorphic rock is commonly greatly elevated in trace metals (such as
arsenic and lead) relative to fluvial formation aquifers (Runnels et al. 1992). The water and
bedrock of the Eielson AFB crystalline formations have not been characterized.

In summary, the only water quality parameters that have remained above criteria from the water
supply well to the crib well are for trichloroethylene; arsenic and lead have also been found at
elevated levels. Most of the contaminants found in the well water appear to not be in the waste-
water crib, as represented by the groundwater data, at the same high levels.

9.6 RISK CHARACTERIZATION

9.6.1 Soil. No volatile or semivolatile organic compounds were detected in the soil at the crib.
All metal concentrations were below risk-based criteria or background levels.

9.6.2 Groundwater. Contamination of the water supply well is not in question. The potential of
contamination by the supply well of proximal receptor points remains unaddressed. Despite
this, samples from Lily Lake (U.S. Air Force 1994b) do not indicate levels of the contaminants of
concern for SS56 that exceed method detection limits. The well has repeatedly revealed levels
of regulated contaminants at levels exceeding regulatory and risk-based contaminants. The
extent of the contamination is unknown. Secondary contamination of water at the crib and in
the shallow perched aquifer appears to be limited to arsenic, lead, and trichloroethylene.
Currently, water from these aquifers is not used and the closest drinking water well and
residences are at Moose Creek, about 5.5 km away. This indicates that a groundwater pathway
for current human health is not complete. An ecological pathway to vegetation and burrowing
animals may be complete.
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9.6.3 Surface Water. Because surface soil is not contaminated, surface water is not likely to
be contaminated by overand flow. However, shallow and deep groundwater-at SS56 is con-
taminated and a ground to surface water pathway currently exists.

9.6.4 Air. Surface soil is uncontaminated and re-suspension/inhalation is not a complete path-
way. Volatile species are present in the shallow groundwater system and, presumably, the
surface water but at very low levels. Volatilization of organic compounds is presumed to occur
throughout the buried piping system. The air pathway is not complete to any receptors.

9.7 CONCLUSIONS AND RECOMMENDATIONS

The risk to human and ecological health from SS56 is unclear. It is recommended that this site
be included with the remedial investigation/feasibility study for OU 3. The revised schedule for
OU 3 is compatible with this action. Future work should consist of a limited aquifer test and
hydrogeologic investigation of bedrock at Engineer Hill. In addition, two wells should be drilled
adjacent to the hill to the top of the first aquifer. Samples from these aquifers should be
analyzed for metals and volatile organic compounds.
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TABLE 9.1. Analytical Data from the Engineer Hill Water Supply Well. Data from 1986 are from older well.

1990 and 1991 data are from

new well.

SS 56-Engineer il 1986 1987 1988 1989 1990 1991
Ground Water Data Dec Sept Dec Jan Mar Apr Jul Jan Apr May | June  July Aug Oct Jan Apr July Oct Jan Aprit
|8enzene ND ND ND ND ND ND ND ND ND |- ND ND ND ND ND ND 04 ND ND ND ND
n-Butylbenzene NA ND ND ND ND | ND ND ND ND ND 1" ND ND ND ND ND ND ND ND ND
tert-Butylbenzene NA ND | 0522 | ND ND ND ND 04 ND ND 2 ND NOD ND ND ND ND ND ND ND
Chlorobenzene ND ND ND ND ND ND ND ND ND ND 0.7 ND ND ND ND ND ND ND ND ND
1.1-Dichloroethylene 0.41 NA ND ND ND ND ND ND ND ND NA ND ND ND ND ND ND NA NA NA
Ethylbenzene ND ] 0028 | ND ND ND ND ND ND ND ND 27 ND ND ND ND ND ND ND ND ND
Isopropylbenzene NA ND ND ND ND ND ND ND ND ND 4.1 ND ND ND ND ND ND ND ND ND
Naphthalene NA ND ND ND ND ND ND ND ND ND 8.2 ND ND ND ND ND 09 ND ND ND
n-Propylbenzene NA ND ND ND ND ND ND ND ND ND 57 ND ND ND ND ND ND ND ND ND
1.1,2,2-Tetrachloroethane 48 NA ND ND ND ND ND ND ND ND NA ND ND ND ND ND ND NA NA NA
Tetrachloroethylene 48 246 40 15 12 23 14 ND 41 59 ND 48 ND 52 44 ND 4.1 ND 7.7 63
Toluene 196 | 0.05 ND ND ND ND ND ND ND ND 220 ND ND ND ND ND 04 ND ND ND
1.1,1-Trichloroethane 0.04 NA ND ND ND ND ND ND ND ND NA ND ND ND ND ND ND NA NA NA
Trichloroethylene ND ND ND ND ND ND ND ND ND ND 30 14 ND ND ND ND ND ND ND ND
1.3,5-Trimethylbenzene NA ND ND ND ND ND ND ND ND ND 15 ND ND ND ND ND ND ND ND ND
1.2,5-Trimethylbenzene NA ND ND ND ND ND ND ND ND ND as ND ND ND ND ND ND ND ND ND
Xylenes NA 0.17 ND ND ND ND ND ND ND ND 199 ND ND ND ND ND ND ND ND ND
IMe

Arsenic 4 ND NA NA NA NA NA NA NA NA NA NA NA NA NA 21 NA NA NA NA
Copper ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA 107 NA NA NA NA
Iron NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 271 NA NA NA NA
Manganese NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 385 NA NA NA NA
Zinc 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 746 NA NA NA NA
Chlorlde NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 2 NA NA NA NA
Nitrate NA 0.70 NA NA NA NA NA NA NA NA NA NA NA NA NA 1.1 NA NA NA NA
Sulfate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 20 NA NA NA NA
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TABLE 9.2. Volatile Organic Compounds and Metals Analyzed for and Detected in Soil, SS56

SS56 56M03 dl
$S56_S1_1 S$S56_S1_1 Range of Location / Date | Backgroun
SOIL Method | Units | MDL | 5.6-ft Aug-93| 15-fi Aug-93 Values of Maximum Metals
Benzene 8020 | pgkg| 0.174 ND ND ND N/A :
Carbon Tetrachloride 8010 | pgkg| 0302 ND ND ND N/A
Chloroform 8010 | pgkg| 0.086 ND ND ND N/A
Dichlorobenzene 8010/8020| pg/kg | 0.093 ND ND ND N/A
1,1-Dichloroethane 8010 | pgkg| 0.303 ND ND ND N/A
1,2-Dichloroethane 8010 ngkg| 0296 ND ND ND N/A
cis-1,2 Dichloroethylene 8010 | pgkg| 0.196 ND ND ND N/A
trans-1,2 Dichloroethylene 8010 | pgkg| 0.169 ND ND ND N/A
Ethylbenzene 8020 | pgkg| 0.157 ND ND ND N/A
Methylene Chloride 8010 | pgkg| 3.360 ND ND ND N/A
etrachloroethylene 8010 ngkg| 0.154 ND ND ND N/A
oluene 8020 | pgkg| 0.151 ND ND ND N/A
1,1,1-Trichloroethane 8010 | pgkg| 0.119 ND ND ND N/A
1,1,2-Trichloroethane 8010 pgkg| 0.075 ND ND ND N/A
richloroethylene 8010 | pgkg| 0.088 ND ND ND N/A
Vinyl Chloride 8010 | pgkg| 0.130 ND ND ND N/A
Xylene 8020 | umgkg| 0.611 ND ND ND N/A
Aluminum 6010 | pgkg| 3220 13000000 13000000 13000000 5.6/15-ft  Aug-93
Antimony 6010 | pgkg| 4270 ND 5900 ND - 5900 15t Aug-93
Bariumn 6010 | pg/kg 115 140000 150000 140000 - 150000 15-ft Aug-93 141200
Beryllium 6010 | pgkg| 96.7 ND ND ND N/A
Cadmium 6010 | pgkg| 330.0 ND ND ND N/A
Calcium 6010 | pgkg| 1520 5200000 12000000 | 5200000 - 12000000 15-ft  Aug-93
(Chromium 6010 | pgkg 766 25000 24000 24000 - 25000 5.6-ft  Aug-93| 26000
obalt 6010 | pg/kg 653 9400 8400 8400 - 9400 56-ft  Aug-93
Copper 6010 |pgkg! 1080 25000 27000 25000 - 27000 15-ft  Aug-93| 44800
Iron 6010 | pgkg| 1723 20000000 20000000 20000000 5.6-ft  Aug-93] 26823000
Magnesium 6010 | pgkg| 768.0 5200000 6000000 5200000 - 6000000 | 15-ft  Aug-93
Manganese 6010 | pgkg 139 360000 340000 340000 - 360000 | 5.6-ft  Aug-93| 409000
Nickel 6010 | pgkg| 2340 24000 21000 21000 - 24000 5.6t  Aug-93| 31900
EPotassium 6010 | pgkg| 45990 1100000 1400000 1100000 - 1400000 | 15-ft  Aug-93
Silver 6010 | pgkg 326 ND ND ND N/A
Sodiurn 6010 | pgkg| 15400 330000 430000 330000 - 430000 15-ft  Aug-93
[Tin 6010 | pgkg| 5120 ND ND ND N/A
Vanadivm 6010 ng/kg 547 41000 40000 40000 - 41000 5.6-ft Aug-93
Zinc 6010 | pghg| 451 48000 55000 48000 - 55000 15t Aug-93| 69000
Lead 7421 | pgkg 300 7500 7900 7500 - 7900 15-ft  Aug-93 10600
fArsenic 7060 | p 200 8300 12000 8300 - 12000 15-ft Aug-93| 13900

ND = Not Detected
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TABLE 93 Volatile Organic Compounds and Metals Analyzed for and Detected in

Groundwater, SS56

SS56 S6M03 [
SSS6_W1 ||

GROUND-WATER Method | Units | MDL Aug-93
Benzene 8020 ug/L | 0.105 0.17
Carbon Tetrachloride 8010 ug/L | 0.a21 ND
Chloroform 8010 ug/L | 0.043 ND
p-Dichlorobenzene 8010/8020f pg/L | 0.107 0.11
1,1-Dichloroethane 8010 ug/L | 0337 ND
1,2-Dichloroethane 8010 ug/L | 0.139 ND
cis-1,2 Dichloroethylene 8010 ug/L 0.127 ND
trans-1,2 Dichloroethylene 8010 ug/L | 0.149 ND
Ethylbenzene 8020 ug/L | 0.046 0.15
Methylene Chloride 8010 ug/L | 0.056 0.11
Tetrachloroethylene 8010 ug/L | 0.049 0.11
Toluene 8020 ug/L | 0.056 1.0
1,1,1-Trichloroethane 8010 ug/L | 0.072 ND
1,1,2-Trichloroethane 8010 ug/L | 0.043 ND
Trichloroethylene 8010 pug/L | 0.065 ND
Vinyl Chloride 8010 ug/L | 0.266 ND
Xylene 8020 pg/l | 0202 1.1
Aluminum 6010 pug/L 32.5 38000
Antimony 6010 ug/L 69.4 ND
Barium 6010 ug/L | 0.001 570
Beryllium 6010 ug/L | 0.814 24
Cadmium 6010 ug/L 4.7 ND
Calcium 6010 ug/L 20.9 61000
Chromium 6010 ug/L 542 64
Cobalt 6010 ug/L 4.05 27
Copper 6010 ug/L 2.65 90
fron 6010 pg/L 10.3 59000
Magnesium 6010 ug/L 26.0 26000
Manganese 6010 ug/L 135 1900
Nickel 6010 ug/L 17.9 69
Potassium 6010 pg/L 662 8100
Silver 6010 ug/L 2.87 4.2
Sodium 6010 pg/L 409 29000
Tin 6010 ug/L 51.1 ND
Vanadium 6010 ug/L 384 110
Zinc 6010 ug/L 3.44 320
Lead 7421 pe/L 0.6 29
Arsenic 7060 ug/L 2 27
ND = Not Detected
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TABLE 9.4. Semivolatile Organic Compounds Analyzed for and Detected in Soil, SS56

ISS56 56M03 Summary

Soil §856_S1_1 SS56_S1_2 Range of Location / Date

fsoiL Method Units | MDL | 5.7-ft Aug-93 | 15-f Aug-93 Soil Values of Maximum
-Cresol 8270 | pg/Kg| 94.8 ND ND ND N/A
-Cresol 8270 | ug/Kg| 92.1 ND ND ND N/A
-Cresol 8270 | ng/Kg| 188 ND ND ND N/A
erosene 8270 | ug/Kg| 46.8 ND ND ND N/A
aphthaniene 8270 |pg/Kg| 168 ND ND ND N/A
entachlorophenol 8270 | ug/Kg| 254 ND ND ND N/A
| 8270 | ug/Kg| 127 ND ND ND N/A
[Tributyl Phosphate 8270 | pg/Kg| 223 ND ND ND N/A
[Tris-2-Chloroethyl Phosphate 8270 | pg/Kg| 94.7 ND ND ND N/A
enzothiazole 8270 |ug/Kg| 144 ND ND ND N/A
is(2-Ethylhexyl)Phthalate 8270 | ug/Kg| 68.9 ND ND ND N/A
2,4-Dichlotophenol 8270 | pg/Kg| 160 ND ND ND N/A
2-Nitrophenol 8270 | pg/Kg| 195 ND ND ND N/A
p-Dichlorobenzene 8270 (ug/Kg| 161 ND ND ND N/A
2-Methy! Pyridine 8270 | pe/Kg| 339 ND ND ND N/A
cenaphthene 8270 | pg/Kg| 168 ND ND ND N/A
cenaphthylene 8270 | ug/Kg| 157 ND ND ND N/A
[Acetophenone 8270 (pg/Kg| 169 ND ND ND N/A
2-Acetylaminofluorine 8270 | pg/Kg|( 203 ND ND ND N/A
2-Aminobiphenyl 8270 | ug/Kg| 430 ND ND ND N/A
iline 8270 | ug/Kg| 202 ND ND ND N/A
Anthracene 8270 | pg/Kg| 177 ND ND ND N/A
|Aramite 8270 | ug/Kg| 267 ND ND ND N/A
enzo(A)Anthracene 8270 | ug/Kg| 170 ND ND ND N/A
|Benzo(B)Fluorathene 8270 | ug/Kg| 176 ND ND ND N/A
Benzo (K)Fluorathene 8270 | pg/Kg| 248 ND ND ND N/A
B enzo (G H I)Perylene 8270 | pe/Kg| 216 ND ND ND N/A
[Benzo(A)Pyrene 8270 | pg/Kg| 164 ND ND ND N/A
|Benzy! Alcohol 8270 |pg/Kg| 226 ND ND ND N/A
{Bis(2-Chloroethoxy)Methanc 8270 pg/Kg| 36.2 ND ND ND N/A
[Bis(2-Chloroethyl)Ether 8270 | pug/Kg| 134 ND ND ND N/A
|Bis(2- Chioro-1-Methylethyl)Ether 8270 |pug/Kg| 83.5 ND ND ND N/A
§4-Bromophenyl-Phenylether 8270 |ug/Kg| 454 ND ND ND N/A
{Butylbenzylphthalate 8270 | pg/Kg| 107 ND ND ND N/A
p-Chloroanaline 8270 | ng/Kg| 112 ND ND ND N/A
IChlorobenzilate 8270 |ug/Kg| 244 ND ND ND N/A
jp-Chloro-m-Cresol 8270 | ug/Kg( 159 ND ND ND N/A
12-Chioronaphthaniene 8270 | pg/Kg| 170 ND ND ND N/A -
§2-Chlorophenol 8270 | ug/Kg| 144 ND ND ND N/A
}4-Chlorophenyl Phenyl Ether 8270 | ug/Kg| 322 ND ND ND N/A
s 8270 | pg/Kg| 184 ND ND ND N/A
8270 (pg/Kg| 143 ND ND ND N/A
IDibenz(A H)Anthracene 8270 | ug/Kg| 190 ND ND ND N/A
[Dibenzofuran 8270 |pg/Kg| 39.5 ND ND ND N/A
[Di-N-Butylphthalate 8270 | ug/Kg| 97.8 ND ND ND N/A
fo-Dichlorobenzene 8270 |ug/Kg| 140 ND ND ND N/A
Im-Dichlorobenzene 8270 | ug/Kg| 156 ND ND ND N/A
J3.3"-Dichlorobenzidine 8270 |pg/Kg| 45.4 ND ND ND N/A
2,6-Dichlorophenol 8270 |pg/Kg| 145 ND ND ND N/A
Dicthylphthalate 8270 | pg/Kg| 133 ND ND ND N/A
jonazin 8270 |ug/Kg| 180 ND ND ND N/A
[Dimethoate 8270 | ug/Kg| 184 ND ND ND N/A
jp-(Dimethylamino)Azob 8270 E/Kg 66.0 ND ND ND N/A
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TABLE 9.4. (Contd)

ISS56 S6MO03 Summary
Soil §856_S1_1 §856_S1_2 Range of Location / Date
|SOIL Method Units | MDL | 5.7-f Aug-93 | 15-ft Aug-93 Soil Values of Maximum
7,12-Dimethylbenz[A]Anthracene | 8270 | ug/Kg| 227 ND ND ND N/A
IPynd’ ine 8270 |ug/Kg| 205 ND ND ND N/A
3,3".Dimethylbenzidine 8270 | pg/Kg| 104 ND ND ND N/A
|A,A-Dimethylphenethylamine 8270 | ug/Kg| 358 ND ND ND N/A
2,4-Dimethylphenol 8270 | ug/Kg| 357 ND ND ND N/A
|Dimethylphthalate 8270 |ug/Kg| 57.0 ND ND ND N/A
Im-Dinitrobenzene 8270 | ug/Kg| 74.5 ND ND ND N/A
4,6-Dinitro-o-¢-Cresol 8270 | pg/Kg| 201 ND ND ND N/A
2,4-Dinitropheno! 8270 |ug/Kg| 157 ND ND ND N/A
2,4-Dinitrotoluene 8270 | ug/Kg| 169 ND ND ND N/A
2,6-Dinitrotoluenc 8270 | ug/Kg| 168 ND ND ND N/A
i-N-Octylphthalate 8270 |ug/Kg| 225 ND ND ND N/A
iphenylamine 8270 | pg/Kg| 497 ND ND ND N/A
thy] Methane Suifonate 8270 (ug/Kg| 118 ND ND ND N/A
amphur 8270 | pg/Kg| 317 ND ND ND N/A
uoranthene 8270 |ug/Kg| 212 ND ND ND N/A
uorene 8270 | ug/Kg| 166 ND ND ND N/A
exachlorobenzene 8270 | ug/Kg| 241 ND ND ND N/A
Hexachlorobutadiene 8270 |png/Kg| 182 ND ND ND N/A
Hexachlorocyclopentadiene 8270 | ug/Kg| 168 ND ND ND N/A
exachlorocthane 8270 |ug/Kg| 146 ND ND ND N/A
exachlorophene 8270 |ug/Kg| 1190 ND ND ND . N/A
exachloropropene 8270 |ug/Kg| 135 ND ND ND N/A
ndend(1,2,3-Cd)Pyrene 8270 |ug/Kg| 152 ND ND ND N/A
Isodrin 8270 |pug/Kg| 94 ND ND ND N/A
sophorone 8270 | pg/Kg| 163 ND ND ND N/A
sosafrole 8270 |pg/Kg| 155 ND ND ND N/A
epone 8270 | pg/Kg | 1404 ND ND ND N/A
Methapyraline 8270 |ug/Kg| 120 ND ND ND N/A
3-Methylcholanthrene 8270 | ug/Kg| 170 ND ND ND N/A
ethyl Methane Suifonate 8270 |ug/Kg| 132 ND ND ND N/A
2-Methy inaphthalene 8270 | ug/Kg | 30.6 ND ND ND N/A
1,4-Naphthoquinone 8270 | pg/Kg| 263 ND ND ND N/A
1-Naphthylamine 8270 [pg/Kg| 119 ND ND ND N/A
2-Naphthylamine 8270 | ug/Kg| 720 ND ND ND N/A
-Nitroaniline 8270 |ug/Kg| 121 ND ND ND N/A
-Nitroaniline 8270 | ug/Kg| 253 ND ND ND N/A
-Nitroaniline 8270 | ug/Kg| 1119 ND ND ND N/A
itrobenzene 8270 | ug/Kg| 161 ND ND ND N/A
-Nitrophenol 8270 | ug/Kg| 195 ND ND ND N/A
-Nitroquinoline-1-Oxide 8270 | pg/Kg| 362 ND ND ND N/A
-Nitrosodi-n-Butylamine 8270 |ug/Kg| 820 ND ND ND N/A
-Nitrosodicthylamine 8270 |ug/Kg| 134 ND ND ND N/A
Nitrosodimethylamine 8270 |ug/Kg| 178 ND ND ND N/A
-Nitrosodiphenylamine 8270 |ug/Kg| 143 ND ND ND N/A
-Nitrosodipropylamine 8270 |ug/Kg| 164 ND ND ND N/A
-Nitrosomethylethylamine 8270 | ug/Kg| 124 ND ND ND N/A
-nitrosomorpholine 8270 |ug/Kg| 135 ND ND ND N/A
-Nitrosopiperidine 8270 |ug/Kg| 27.9 ND ND ND N/A
-Nitrosopyrolidine 8270 |ug/Kg| 171 ND ND ND N/A
-Nitro-o-Toluidine 8270 | pg/Kg| 186 ND ND ND N/A
Parathion 8270 | ng/Kg| 257 ND ND ND N/A
Pentachlorobenzene 8270 |pp/Ke | 186 ND ND ND N/A
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TABLE 9.4. (Contd)

SSS6 S6M03 Summary
Soil §S56_S1_1 S$SS6_S1_2 Range of Location / Date
SOIL Method Units | MDL | 5.7-ft Aug-93 | 15-ft Aug-93 Soil Values of Maximum
entachloronitrobenzene 8270 | ug/Kg| 211 ND ND ND N/A
entacetin 8270 | ug/Kg| 200 ND ND ND N/A
henanthrene 8270 | ug/Kg| 185 ND ND ND N/A
-Phenylenediamine 8270 | pg/Kg| 311 ND ND ND N/A
namide 8270 (pg/Kg| 209 ND ND ND N/A
ene 8270 | ug/Kg | 177 ND ND ND N/A
afrole 8270 | ug/Kg | 165 ND ND ND N/A
2,3,4,6-Tetrachlorophenol 8270 | pg/Kg| 190 ND ND ND N/A
1,2,4,5-Tetrachlorobenzene 8270 | pg/Kg| 173 ND ND ND N/A
etracthyl Dithiopyrophosphate | 8270 | pg/Kg| 149 ND ND ND N/A
-Toluidine 8270 | ug/Kg| 169 ND ND ND N/A
1,2,4-Trichlorobenzene 8270 | ug/Kg| 179 ND ND ND N/A
2,4,5-Trichlorophenol 8270 | ug/Kg| 176 ND ND ND N/A
2,4,6-Trichlorophenol 8270 | ug/Kg| 138 ND ND ND N/A
,0,0-Triethylphosphorothioate 8270 | ug/Kg| 156 ND ND ND N/A
yn-Trinitrobenzene 8270 g| 152 ND ND ND N/A
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TABLE 9.5. Semivolatile Organic Compounds Analyzed for and Detected in Groundwater, SS56

SS56 S6M03

SS56_W1

GROUND-WATER Method | Units MDL Aug-93
jo-Cresol 8270 ug/L 1.80 ND
-Cresol 8270 ug/L 1.44 ND
Cresol 8270 ug/L 3.54 ND
eroscac 8270 ug/L 1.03 ND
Naphthanlene 8270 ug/L 6.50 ND
entachlorophenol 8270 ug/L 8.07 ND
enol 8270 ug/L 0.833 ND
[Tributyl Phosphatc 8270 ug/L 442 ND
ris-2-Chlorocthy! Phosphate 8270 ug/L 2.88 ND
F;enzothiazolc 8270 ug/L 2.55 ND
Bis(2-Ethylhexyl)Phthalate 8270 ug/L 4.07 ND
[2,4-Dichlotophenol 8270 ug/L 2.80 ND
2-Nitrophenol 8270 ug/L 3.96 ND
|p-Dichlorobenzene 8270 g/l 4.64 ND
2-Methy! Pyridine 8270 ug/L 5.83 ND
|Acenaphthene 8270 ug/L 2.88 ND
|Acenaphthylene 8270 ug/L 3.96 ND
JAcetophenonc 8270 ug/L 2.38 ND
[2-Acetylaminofluorine 8270 ug/L 2.83 ND
2-Aminobipheny! 8270 ug/L 3.83 ND
Anilinc 8270 ug/L 3.53 ND
|Anthracene 8270 ng/L 2.95 ND
|Aramite 8270 ug/L 8.60 ND
Benzo(A)Anthracene 8270 ug/ll 234 ND
Benzo(B)Fluorathene 8270 ug/L 4.41 ND
Benzo(K)Fluorathene 8270 Hg/L 2.21 ND
Benzo(G,H,T)Perylenc 8270 ug/L 3.65 ND
Benzo(A)Pyrene 8270 pug/L 1.70 ND
Benzyl Alcohol 8270 ug/ll 5.16 ND
Bis(2-Chlorocthoxy)Mcthanc 8270 pug/L 7.13 ND
Bis(2-Chlorocthyl)Ether 8270 ug/L 290 ND
Bis(2-Chloro-1-Mcthylethyl)Ether 8270 ug/L 3.35 ND
4-Bromophenyl-Phenylether 8270 Hg/L 234 ND
Butylbenzylphthalate 8270 pg/L 5.%4 ND
p-Chloroanaline 8270 ug/L 132 ND
hlorobenzilate 8270 ug/L 8.69 ND
Chloro-m-Cresol 8270 pg/L 741 ND
-Chloronaphthanlene 8270 ug/L 3.02 ND
-Chlorophenol 8270 ug/L 1.91 ND
-Chloropheny! Phenyl Ether 8270 ng/L 3.04 ND
hryscnc 8270 ug/L 1.70 ND
iallate A 8270 ug/lL 3.15 ND
ibenz(A,H)Anthracenc 8270 ug/L 1.92 ND
Dibenzofuran 8270 ug/L 2.54 ND
i-N-Butylphthalate 8270 ug/L 434 ND
Dichlorobenzene 8270 ug/L iyl ND
-Dichlorobenzenc 8270 ug/L 7.85 ND
,3-Dichlorobenzidine 8270 ug/ll 3.88 ND
,6-Dichlorophenol 8270 ug/L 347 ND
icthylphthalate 8270 ug/lL 8.94 ND
ionazin 8270 ug/ll 3.04 ND
imethoate 8270 ng/L 10.0 ND
p(Dimethylamino)Azobenzene 8270 ug/L 3.36 ND
,12-Dimecthylbenz[A]Anthracene 8270 ug/L 1.82 ND
idinc 8270 ug/L 4.57 ND
3"-Dimethylbenzidine 8270 ng/L 104 ND
,A-Dimethylphencthylamine 8270 ug/L 37.80 ND
4-Dimethylpheaol 8270 pug/L 5.88 ND
imcthylphthaiate 8270 ug/L 5.55 ND
-Dinitrobenzene 8270 pg/L 9.35 ND
,6-Dinitro-o-c-Cresol 8270 ug/L 5.55 ND
4-Dinitrophenol 8270 ug/L 4.46 ND
4-Dinitrooluenc 8270 ug/L 2.59 ND
,6-Dinitrotoluenc 8270 pug/L 2.85 ND
i-N-Octylphthalaié 8270 pug/L 2.98 ND
Diphenylamine 8270 pg/L 2.86 ND

March 15, 1994 9.14 @ Printed on Recycled Paper



Limited Field Investigation
Eieison Air Force Base

TABLE 9.5. (Contd)

SS56 56M03
SS56_W1
GROUND-WATER Mcthod | Units | MDL Aug93 |
Ethyl Mcthanc Sulfonatc 8270 ug/L 2.07 ND
uoranthene 8270 ug/L 4.62 ND
uorene 8270 ug/L 2.56 ND
Hexachlorobenzene 8270 [T9:7; 2.38 ND
exachlorobutadiene 8270 pug/L 4.29 ND
exachlorocyclopentadiene 8270 ug/L 2.62 ND
exachlorocthane 8270 ug/L 4.73 ND
cxachlorophenc 8270 ug/L 19.60 ND
exachloropropene 8270 ug/L 3.68 ND
Indeno(1,2,3-Cd)Pyrenc 8270 ug/L 3.21 ND
Isodrin 8270 ug/L 1.44 ND
I[sophorone ) 8270 ug/L 329 ND
Isosafrole 8270 pug/L 2.25 ND
Kepone 8270 [T9:7; 9.59 ND
Methapyraline 8270 [T9:7; 8.45 ND
3-Methylcholanthrene 8270 ug/L 2.63 ND
Methyl Mcthane Sulfonate 8270 197,98 1.61 ND
2-Methylnaphthalene 8270 ug/L 2.76 ND
1,4-Naphthoquinone 8270 ug/L 10.0 ND
1-Naphthylamine 8270 ug/L 25.30 ND
2-Naphthylamine 8270 g/l 15.60 ND
o-Nitroaniline 8270 ug/L 7.82 ND
-Nitroaniline 8270 pug/L 9.52 ND
p-Nitroaniline 8270 pug/L 21.40 ND
Nitrobenzene 8270 ug/L 3.16 ND
Nitrophenol 8270 ug/L 1.52 ND
-Nitroquinoline-1-Oxide 8270 ug/L 6.00 ND
N-Nitrosodi-n-Butylamine 8270 ug/L ks ND
N-Nitrosodiethylamine 8270 ug/L 2.90 ND
N-Nitrosodimethylaminc 8270 ug/L 3.81 -ND
N-Nitrosodiphcnylamine 8270 ug/L 2.11 ND
N-Nitrosodipropylamine 8270 ug/L 3.67 ND
N-Nitrosomethylethylamine 8270 [T9:7; 2.83 ND
N-nitrosomorpholinc 8270 pg/l 3.27 ND
N-Nitrosopiperidine 8270 ug/L 4.35 ND
N-Nitrosopyrolidine 8270 ug/L 2.78 ND
S-Nitro-o-Toluidine 8270 [T9:7; 525 ND
Parathion 8270 ug/L 3.90 ND
Pentachlorobenzene 8270 ug/L 3.9 ND
entachloronitrobenzene 8270 ug/L 249 ND
'entacetin 8270 ug/L 4.78 ND
Phenanthrene 8270 ug/L 5.27 ND
p-Phenylenediamine 8270 ug/L 3.09 ND
Pronamide 8270 ug/L 342 ND
Pyrene 8270 e/l 3.69 ND
Safrole 8270 ug/L 32 ND
,3,4,6-Tetrachlorophenol 8270 ug/l 4.39 ND
1,2,4,5-Tetrachlorobenzene 8270 ug/L 4.7 ND
etracthyl Dithiopyrophosphate 8270 ug/L 2.81 ND
Toluidine 8270 ug/L 2.27 ND
1.2,4-Trichlorobenzene 8270 ug/L 4.14 ND
.4,5-Trichlorophenoi 8270 197,98 4.01 ND
,4,6-Trichlorophenol 8270 ug/L 2.54 ND
,0,0-Tricthylphosphorothioate 8270 ug/L 5.19 ND
syn-Trinitrobenzene 8270 pg/l 3.74 ND

ND = Not Detected
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TABLE 9.6. Decision Criteria for Sampling Recommendations, SS56

GROUND WATER

HIGHEST SDWA CARCINOGENS SYSTEMIC

CRITERIA

DETECT MCL TOXICANTS RESULTS
CONTAMINANT ng/L ug/t _ug/l

arsenic 21 50 0.042 abovett
zinc 700 5000 below
copper 107 13001 1400 below
iron 271 300 below
manganese 385 50 3700 abovett
1,1-dichloroethylene 0.41 7 0.07 above
monochlorobenzene 0.7 100 below
naphthalene 8.2 150 below
1,1,1-trichioroethane 0.04 200 2000 below
1,1,2,2-tetrachloroethane 48 0.087 above
tetrachloroethylene 59 5 1 above
trichloroethylene 30 5 3 above
ethylbenzene 27 700 2000 below
toiuene 220 1000 3000 below
benzene 42 5 0.6 above
xylenes 199 10000 800 below
t MCLG
11 May be background
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10.0 DP55 BIRCH LAKE RECREATION AREA

10.1 LOCATION

DP55 is a refuse pile directly adjacent to the maintenance yard at the U.S. Air Force recreation
site at Birch Lake administered by the Eielson Air Force Base (AFB). DP55 is located off of
Richardson Highway (AK2) and adjacent to Birch Lake (Figure 10.1). Birch Lake is accessed by
a dirt road that leaves Richardson Highway about 64 km south of the Eielson AFB main gate.
Besides the U.S. Air Force recreational facilities, numerous private seasonal residents use the
area. The closest residence is less than 0.8 km from DP55.

10.2 HISTORICAL USE

The refuse area has been used in the past to dispose of material associated with the mainten-
ance and operation of the Birch Lake recreation area. The recreation area encompasses a boat
dock, lodge, campground, and several cabins used by Eielson AFB personnel.

The maintenance yard is several hundred yards to the east of the recreation area. The yard now
contains several piles of construction material, various equipment, and an above-ground storage
tank. A below-ground storage tank was located away from the yard, adjacent to the recreation
facilities and was replaced in 1989 with a double-walled, steel tank. . Inspection of the site during
installation revealed stained soil; however, no samples were taken and no site report was filed.
The excavation was backfilled with the stained soil. Limited surface staining of soil around the
removal site indicates that fuel spills may have occurred in the past.

About 90 m further east, a series of debris piles are found scattered about in the underbrush.
The piles are poorly covered with no obvious design cap or cover. Debris in the piles is prim-
arily wood and scrap lumber with occasional metal scraps, bottles, cans, and other domestic
refuse. Several empty and crushed barrels are scattered about, most appear to be abandoned
trash receptacles.

Records indicate that DP55 has always been used to support the Birch Lake recreational mission
but no records were kept on the length of use for the maintenance yard or refuse pits. No indi-

cation exists that large quantities of hazardous materials were brought to DP55. Minor amounts

of fuel and vehicle maintenance supplies may have been stored or disposed of at the yard or in

the surrounding undeveloped areas.

Based upon the historical site use, materials used at the site might be small volumes (<0.02 m?
[<5 gal]) of insecticides used for mosquito control; solvents and degreasers used for small
motor maintenance and repair; paint, varnish, and wood preservatives and small-volume
household refuse associated with the campground and picnic area.

10.3 HISTORICAL DATA AND ASSUMPTIONS

10.3.1 Site Observations. The maintenance area was inspected twice during the source evalu-
ation report Phase 2 limited field investigation. The maintenance yard is still in active use and
contains routine material and equipment used in recreational site maintenance (see photographs
in Appendix B). The yard is ringed by piles of woody plant material, other refuse, sand and
gravel, construction material, lumber, and scrap metals. An elevated tank is in use for dis-
pensing petroleum products.
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The wooded area directly east of the yard contains several mounds of soil and other indications
of surface disturbance. Most of these disturbed areas appear to be berms, apparently con-
structed as part of the maintenance yard for access control or surface water diversion. These
berms appear to be unrelated to the maintenance yard. Some of the mounds contain buried
refuse, including boards, plant debris and clippings, household trash, and several crushed
drums. No liquids were observed associated with the drums and one drum was labeled "Fort
Richardson.” No stressed vegetation was observed at any of the disturbed sites.

10.3.2 Previous Investigations. There has been no Installation Restoration Program, CERCLA,
or any other environmental investigations at DP55. However, samples collected by Eielson AFB
Bioenvironmental Engineering have turned up levels of arsenic similar to other Eielson AFB sites
and background measurements (highest, 10 ug/L). Eielson AFB sampled the supply well on a
monthly basis between August 1989 and 1990. Samples were analyzed for volatile organic
compounds (EPA 504, MDL = 0.2 ug/L ) and pesticides (EPA 505, MDL = 0.03 ug/L). In
August 1992, detectable levels of BTEX (1.6 ug/L of ethylbenzene, 8 ug/L of chlorobenzene,

9.5 ug/L of xylene, and 0.3 ug/L of toluene) were found. These values are far below regulatory -
and risk-based criteria (Table 10.1) and no other measured parameter has ever been found
above detection limits.

10.4 PHASE 2 LIMITED FIELD INVESTIGATION ACTIVITY AND DATA

10.4.1 Potential Contaminants of Concern. No indication exists that large quantities of
hazardous wastes were generated at or transported to Birch Lake. Small quantities of solvents,
paints, degreasers, or other chemicals may have been stored or used on DP55 for repair and
maintenance of the facilities. Tanks of fuel were and are present, and some fuel may have
spilled at the pump station. Small amounts of these materials may have been discharged to the
surface.

Based on the expected components of these materials, the potential contaminants of concern
are

1,1-dichloroethylene acetone tetraethyl lead
1,2-dichloroethane benzene tetramethyl lead
1,2-dichioroethylene ethylbenzene trichloroethylene
1,1,1-trichloroethane pesticides toluene
1,1,2,2-tetrachloroethane tetrachloroethylene xylene.

10.4.2 Conceptual Model. No direct geological or hydrological information exists on the Birch
Lake area. The main channel of the Tanana River is about 2.4 km west of DP55. The area is
underiain by fluvial and lacustrine sediments associated with the Tanana River floodplain and
was formed by aggradation of Tanana River sediments against the crystalline bedrock. Bedrock
is exposed to the southeast and north of the lake and resembles quartz-mica schists of the Birch
Creek Schist (Pewe 1982).

Depth to groundwater or other hydrologic data for Birch Lake is not available. The presence of
Birch Lake and the proximity of the Tanana River suggest a shallow groundwater system.
Surface drainages at DP55 are topographically directed to the lake and any contaminants
directed to the ground could be transported by overiand flow to the lake. In other parts of the
Eielson AFB, confined groundwater is extracted from the fractured Birch Creek Schist. Without
other geological data, the type of aquifer tapped by the supply well is unknown.
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10.4.3 Sampling Objective and Strategy. Other than the one sample, there has never been
any indication of a contamination problem at DP55. No samples were taken at the site and the
investigation was confined to the two visual inspections. No additional evidence for con-
tamination was observed.

Phase 2 limited field investigation field work consisted of the two site inspections described in
Section 10.3.1. In general, the inspection followed EPA/600/4-84/075 (EPA 1985) in scope and
methods. Before the visit, available U.S. Air Force personnel were queried on the current activi-
ties and site history. A literature search was conducted on regional and site-specific geological
and hydrological information. Topographic maps were consulted to determine likely surface
depressions and drainages. Very minor amounts (0.02 m?3 [<5 gal]) of pesticides, fuel, solvents,
oils, and other hazardous substances were reported to be stored at the site and field sampling
was assumed to be unnecessary.

During the site inspection, a complete traverse of the maintenance yard (Appendix B, Figure B.7)
was made. The yard is approximately 20 km? (5 acre) in extent. All structures were examined.
Drums and other containers were examined with no leaks observed. Vegetation and soils were
examined and evaluated. Piles of plant cuttings and woody debris were collected in several
piles. Piles of sand and gravel were also present. The elevated petroleum product tank was
visually inspected and no evidence was found of past or current leaks or releases. It was
confirmed that no large amounts of hazardous substances were stored and no evidence of
releases was found. The surface drainage is to the west of Birch Lake.

The 3-acre area behind the yard was also examined and debris piles were found containing
scrap lumber, metal, wire, two empty drums, and household refuse. This material was entirely
compatible with wastes that would have been collected during operation and maintenance of the
recreational area. Refuse mounds (Appendix B, Figure B.8) were 2 to 3 m high, 5 to 6 m wide,
and about 20 m long. Again, soils and vegetation were examined and no evidence for releases
were observed. Vegetation was vigorous and diverse. The surface drainage is to the northwest
and Birch Lake. Other than the lake, no wetlands or perennial streams were found at the site.

Inspection of the recreation facilities revealed rustic cabins and marina facilities that are used by
summer U.S. Air Force visitors. No other water supply was apparent other than the supply well.
During the late August visit, less than 25 individuals were observed. The distance from the
maintenance yard to the recreation facilities is about 0.3 km.

In summary, the following sampling strategy was used at DP55.

Objective: To evaluate contamination at DP55 that is the result of debris piles in the
maintenance yard and surroundings.

Action: Review historical data to determine hazardous wastes stored and released at DP55.

Conduct a site inspection of the maintenance area, the recreational facilities, and
surrounding debris piles.

Activity: A site visual inspection was conducted, and the area was photographed during two
field visits.

In-person and telephone interviews were conducted with base personnel.
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10.5 DISCUSSION OF LIMITED FIELD INVESTIGATION DATA

Table 10.1 collates the existing data on DP55 and compares these results to various specific
regulatory or risk-based criteria, as described in Section 3.0.

These data suggest that regulatory and risk-based criteria are exceeded at the water supply
wells for arsenic, manganese, and iron. These levels do not exceed background values of these
elements (Appendix A). The human health and ecological risk is less than similar undisturbed
areas at Birch Lake.

10.6 RISK CHARACTERIZATION

10.6.1 Soil. Historical data do not suggest any contamination of soil, and no evidence was
observed that contaminated soil or uncontrolled waste is present. The soil pathway is not
complete at DP55.

10.6.2 Groundwater. Well water samples at DP55 suggest that groundwater is below risk-
based, regulatory, or background levels in hazardous constituents. Soil is not contaminated.
The groundwater pathway is not complete at DP5S5.

10.6.3 Surface Water. With an incomplete groundwater and soil pathway and no surface
sources, no potential exists for contamination of Birch Lake or any local water bodies. The
surface water pathway is not complete at DP55.

10.6.4 Air. Because all volatile organic compounds detected in the well are below regulated
levels in groundwater, the risk through inhalation of these contaminants is very low. Soil is not
contaminated and suspension of soil is not a hazard. For these reasons, the air pathway is not
complete at DP55.

10.7 CONCLUSIONS AND RECOMMENDATIONS

Based upon the data of the Phase 2 source evaluation investigation, no evidence exists that
DP55 is a source of contamination to human or ecological receptors. DP55 is recommended for
inclusion in the remedial investigation/feasibility study of OU 4. The revised schedule for OU 4
is compatible with this action.
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TABLE 10.1. Decision Criteria for Sampling Recommendations, DP55

GROUNDWATER

HIGHEST SDWA SYSTEMIC

DETECT MCL CARCINOGENS TOXICANTS CRITERIA

CONTAMINANT (ug/L) (wa/L) (ug/L) (ug/L) RESULTS

arsenic 10 50 0.042 above®
iron 486 300 above®
manganese 1235 50 3700 above®
fluoride 300 4000 1800 below
monochlorobenzene 8 100 below
ethylbenzene 1.6 700 2000 below
xylenes 9.5 10000 800 below
toluene 0.3 1000 3000 below
benzene 0.1 5 0.6 below
(@) May be background
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11.0 ST58 OLD QUARTERMASTER SERVICE STATION

11.1 LOCATION

ST58 is the site of the old Quartermaster service station. ST58 is on the northwest corner at the
intersection of Division Street and Wabash Avenue (Figure 11.1). The service station covered
approximately 4 km? (1 acre), which is 41 by 91 m (135 by 300 ft). ST58 is currently a flat,
grassy field (Liikala and Evans 1994).

11.2 HISTORICAL USE

The Quartermaster service station (ST58) was operated from 1970 to 1988. The service station
was a source of petroleum products for private vehicles operated by Eielson Air Force Base
(AFB) personnel and their dependents until 1975 and Eielson AFB vehicles only after 1975.

The service station used four 95-m® (25,000-gal) above-ground storage tanks, containing leaded
and unleaded motor gasoline (MOGAS) and diesel. Two barrels of motor oil were stored at the
service station for customer use. The above-ground storage tanks and above-ground piping
were removed in August 1988. Underground piping was left in place. During removal, evidence
for product releases was observed. No samples were taken, and no analytical work was
performed. ST58 was reportedly covered with approximately 0.9 to 1 m (3 to 4 ft) of fill after the
above-ground storage tanks and above-ground piping were removed (Liikala and Evans 1994).

11.3 HISTORICAL DATA AND ASSUMPTIONS

11.3.1 Site Observations. No known spills have occurred at ST58. The pipeline that supplied
fuel to ST58 was suspected of leaking at the intersection of Industrial Drive and Division Street,
east of ST58@), :

11.3.2 Previous Investigations. Two previous investigations have been conducted at ST58.
The results are briefly summarized below.

Sixteen borings were drilled in October 1991 approximately 100 m northwest, down gradient, of
ST58. Soil samples from each of the borings were tested for geotechnical properties by
Shannon & Wilson (1991). Ten of the borings were completed as monitoring wells. Ground-
water samples from these wells were collected in October 1991 and analyzed (Table 11.1) for a
limited number of analytes. No contaminants were found with concentrations over established
maximum contaminant levels for drinking water. Detected contaminants included sulfate,
dissolved residue, and trace chromium.

Eight borings were drilled in January 1992 adjacent to and down gradient of ST58. Soil samples
from each of the borings were tested for geotechnical properties by Shannon & Wilson (1992).
No chemical analyses were performed on the soils. The samples from above the water table
were used by Shannon & Wilson for headspace screening of total volatile organic compound
content. The measured headspace gas concentration was 1 ppm for all samples.

(@) Written communication, 1993, A. E. Schumacher, Deputy Chief of Operations, Eielson Air Force
Base, Fairbanks, Alaska.
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All of the borings were completed as monitoring wells. Groundwater samples from these wells
were collected in January 1992 and analyzed (Table 11.1) for a limited number of contaminants.
Concentrations of benzene above the maximum contaminant level of 5 ug/L were detected in
Wells 58MWO03 (5.4 ug/L), 58MWO04 (72.0 ug/L), 58MWO05 (85.0 ug/L), and 58MW08

(145.0 ug/L). Benzene was not detected in the remaining wells. Ethylbenzene was detected in
Wells 58MW04, 58MW05, and 58MWO08. Toluene was detected in Well 58MW06. Xylenes were
detected in Well 58MW08. Detectable levels of total dissolved solids, sulfate, and trace levels of
chromium and mercury (total and dissolved) were found in selected samples. Other organic and
inorganic constituents were not detected.

11.4 PHASE 2 LIMITED FIELD INVESTIGATION ACTIVITY AND DATA

11.4.1 Potential Contaminants of Concern. The potential contaminants of concern are those
petroleum, oil, and lubricants, and derived compounds generated as waste and released to the
surface and subsurface. These include

1,1-dichloroethane 1,1,2,2-tetrachloroethane tetraethyl lead
1,2-dichloroethane acetone tetramethyl lead
1,1-dichloroethylene benzene toluene
1,2-dichioroethylene ethylbenzene trichloroethylene
1,1,1-trichloroethane tetrachioroethylene xylene.

11.4.2 Conceptual Model. ST58 is in a relatively flat, open field. ST58 is covered with grass
and showed no sign of stressed vegetation during 1993. Garrison Slough is approximately
206 m (675 ft) southeast of ST58. ST58 is underlain by soil consisting of sandy gravel with silt,
silty gravel, silty sand, and sand that ranges from 0.6- to 5-m (2- to 16-ft)-thick. The depth to
groundwater at the vehicle maintenance building has been measured at 3.7to 1.5 m (12 to 5 {t)
below ground surface. Groundwater travels in a north-northwest direction, although it may be
affected locally by Garrison Slough. The velocity has been estimated at 0.046 to 0.36 m/day
(0.15 to 1.2 ft/day). Potential contaminant migration over 30 years could be as much as 0.5 to
4 km (0.3 to 2.5 mi).

MOGAS and diesel stored and used at ST58 appears to have been spilled or leaked from the
piping and diesel tanks. Some of the volatile components of petroleum products released at the
surface may have evaporated. The less volatiie components probably seeped into the soil. The
less volatile contaminants may have adsorbed to the soils or been dissolved in surface infiltration
and carried to the groundwater. Fuel from large spills, if any occurred, may have moved
through the vadose zone and formed a floating layer on the water table. Because the primary
potential source of contamination (fuel storage tanks) has been removed, the potential source is
now any residual contamination in the soil that could be released to the groundwater. Additional
volatilization could occur if the area is excavated.

11.4.3 Sampling Objective and Strategy. The purposes of this work were to 1) determine the
contaminant types, concentrations, and distributions in the soil and groundwater resuiting from
8T58, 2) excavate approximately 382 m (500 yd3) 'of the most contaminated soil for the Pacific
Northwest Laboratory soil composting demonstration, and 3) reclaim the excavation.

The following sampling strategy was used at ST58.
Objective: To evaluate contamination at ST58 that is the result of releases of fuels and

lubricants from underground and above-ground fuel storage and dispensing
facilities.
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Action: Conduct geophysical surveys of ST58 to determine the extent of underground
piping and associated structures.

Sample the soil in contact with product, facilities, or contaminated water.
Sample the shallow groundwater at ST58.

Activity: A records search was conducted to determine the extent of the facility.
EM inductive and radio-detection methods were used to outline piping.
Four new monitoring wells were constructed.
Soil-gas and PETREX screening of soils were conducted to focus sampling.

Soil was sampled and analyzed for volatile organic compounds, gasoline-range
TPH, diesel-range TPH, and lead.

Groundwater was sampled in the four wells and analyzed for volatile organic
compounds, gasoline-range TPH, diesel-range TPH, and lead.

11.4.4 Limited Field Investigation Field Work. Two separate field efforts were conducted
(Liilkala and Evans 1994) for the Phase 2 limited field investigation. In April 1993, four new wells
(58MW09, 58MW10, 58MW11, and 58MW12) were drilled and completed at ST58. Groundwater
samples were collected by Pacific Northwest Laboratory from Wells 58MW01 through 58MW12 in
April 1993. The samples were analyzed for volatile organic compounds, total petroleum hydro-
carbons (TPHs) (TPH-G, TPH-D), gasoline and diesel fractions, and lead (Table 11.1).

A search was conducted to locate service station as-built drawings, maintenance records, obser-
vations during above-ground storage tank removal, and/or closure files for ST58. No records
were available to help identify the location of the above-ground storage tank piping, leaks,
and/or spills; therefore, a grid encompassing the all of ST58 was used throughout the field
investigation. A 46- by 91-m (150- by 300-ft) grid, with 87-m (25-ft) nodes, was set up using a
transit and steel tape, with the 46-m (150-{t) axis parallel to Wabash Avenue (Figure 11.1). The
nodes were surveyed to the Eielson AFB coordinate system for horizontal and vertical control.
Horizontal coordinates were taken to the nearest 0.006 m (0.02 ft) and elevations to the nearest
0.03 m (0.1 ft). Land surface elevations range from approximately 164 to 165 m (538 to 542 ft)
above mean sea level.

Electromagnetic induction and radiodetection unit surveys were performed and results compared
with the unscaled blueprints to help identify the location of the above-ground storage tank
piping. These surveys were useful in locating buried objects. Resuits of the electromagnetic
induction survey corresponded very well to the above-ground storage tank piping indicated on
the unscaled drawings and radiodetection unit survey. Survey results also indicated a significant
amount of other buried metallic debris. Railroad rails, culvert pipe, cables, and rebar were also
found during sampling and excavation.

The radiodetection survey was able to delineate the two main feeder pipes entering ST58. In
general, the radio signal attenuated and became difficult to detect with increased distance and
branching from the transmitter. Discontinuities and/or breaks in the above-ground storage tank
piping probably hindered transmission of the signal, making pipe detection impossible. Details
of the geophysical survey are in Liikala and Evans (1994).
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Two soil-gas survey methods were performed during June of 1993 to identify heavily contamin-
ated soil for use in an ex situ remediation demonstration. An active survey method employed
sample probes inserted into the soil to a depth of 1 m (4 ft). Gas samples drawn through the
probe were analyzed in the field by either a handheld detector or by a gas chromatograph. The
PETREX method (Liikala and Evans 1994), a second method, was used for comparison.

Soil samples were collected from 17 test pits using a backhoe. Test pit soil samples were
collected from below the suspected above-ground storage tank locations and pump islands.
Samples were collected below each 8-m (25-ft) length of above-ground storage tank piping with
emphasis on joints and elbows. Samples were also collected outside the perimeter and below
the bottom of the plume(s) to confirm the horizontal and vertical extent of contamination. Eight
test pits (58TP01 through 58TP08) were selected based on the grid nodes with the highest
contamination; five (58TP09 through 58TP13) were chosen from nodes with moderate contami-
nation; and four (58TP14 through 58TP17) were peripheral to the areas of high and moderate
contamination. Three soil samples, A, B, and C, were collected from each test pit, approxi-
mately 0.1, 1 to 1.7, and 2.7 to 3 m (0.5, 4 to 5.5, and 9 to 10 ft) below land surface, respec-
tively. The samples were analyzed for volatile organic compounds, TPH-G, TPH-D, and lead.

11.5 DISCUSSION OF LIMITED FIELD INVESTIGATION DATA

Regulatory, risk-based, and background criteria have been used to evaluate the risk indicated by
the Phase 2 limited field investigation data for SS56. Past data suggested that lead and
benzene, toluene, ethylbenzene, and xylene (BTEX) might be a problem.

During the April 1993 well sampling effort, benzene was detected (Figure 11.2) in Wells 58MWO04
(98 ug/L), 58MWO05 (29 ug/L), 58MWO08 (180 ug/L), 58MWO09 (24 ug/L), and 58MW10

(450 ug/L); all were well above risk-based and regulatory criteria. Benzene was also detected in
Wells 58MW02 (0.9 ug/L), 58MWO03 (3.7 ug/L), and 58MW11 (1.3 ug/L). No benzene was
detected in the remaining wells. Ethylbenzene was detected in Well 58MW08 (110 ug/L).
Samples from other wells were not analyzed for ethylbenzene. Toluene was detected in Wells
58MW09 (2.8 ug/L), 58MW10 (140 ug/L), and 58MW11 (1.1 ug/L). Total xylenes were detected
in Wells 58MW08 (29 ug/L), 58MW09 (45 ug/L), and 58MW10 (830 ug/L). The concentrations
of ethylbenzene, toluene, and xylenes were all significantly below maximum contaminant levels.
The presence of benzene at and down gradient from ST58 with little or no toluene, ethyl-
benzene, and xylene is indicative of the higher mobility of benzene in water and suggests the
contamination occurred relatively recently (Liikala and Evans 1994). Methylene chloride was
reported for samples from all wells but may have been introduced as a laboratory contaminant.

TPH-G was detected in Well 58MW09 (260 mg/L). No TPH-G was detected in the other wells.
TPH-D was detected in Wells 58MWO01 (0.2 mg/L), 58MW04 (0.3 mg/L), 58MW05 (0.1 mg/L),
58MWO07 (0.1 mg/L), 58MWO08 (0.8 mg/L), 58MW09 (99 mg/L), 58MW10 (7.0 mg/L), 58MW11
(0.1 mg/L), and 58MW12 (0.3 mg/L). Well 58MW09, having the highest TPH-D concentration, is
near the former diesel above-ground storage tank. No TPH-D was detected in samples from
Wells 58MW02, 58MWO03, and 58MW06. All of these values are well below the Alaska water
quality standard of 15 g/L.

Lead was found (Figure 11.3) above the criteria (15 ug/L) in all 12 of the ST58 wells. Concen-
trations ranged from 35 ug/L to 180 ug/L, with the highest contamination in Wells 58MW09
(130 pg/L), 58MW11 (170 ug/L), and 58MW12 (180 ug/L).

Gas chromatography and field PID results (Table 11.2) for the June soil-gas measurements
indicate two locations containing high (maxima: benzene 5954 ug/L; toluene 6764 ug/L; ethyl-
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benzene 317 ug/L; and total xylenes 4199 ug/L) subsurface concentrations of gasoline centered
near grid points 7E and 11F. Passive (PETREX) soil-gas measurements (Table 11.3), expressed
as total ion counts, were consistent with gasoline contamination (Liikala and Evans 1994). The
PETREX survey proved very valuable in producing high quality remote mapping of subsurface
contamination with relatively limited in-field expenditure of effort.

The test pit soil sample results generally confirmed (Table 11.4) the contaminant distributions
interpreted from the soil-gas surveys. The most contaminated soils were found in the central
part of ST58 at the 1- to 1.7- and 2.7- to 3-m (4- to 5.5- and 9- to 10-ft) sampling intervals.
Benzene concentrations ranged from <10 to >90,137 ug/kg. High concentrations of toluene
(>12,000 ug/kg), ethyibenzene (>106,000 ug/kg), and total xylenes (>250,000 ug/kg) were
also found. Significantly lower BTEX concentrations were found in the 0.1-m (0.5-ft) samples (for
example, benzene, 52 ug/kg to detection limit). No chlorinated hydrocarbons were detected in
any of the samples.

TPH-G concentrations ranged from below detection (method detection limit = 30 mg/kg) near
the surface to 19,916 mg/kg at the 1- to 1.7-m (4- to 5.5-ft) depth. TPH-D concentrations were
below the 50 mg/L detection limit in all test pits at both the 0.1- and 1- to 1.7-m (0.5- and 4- to
5.5-ft) sample intervals. All but three of the 2.7- to 3- m (9- to 10-ft) samples were below
detection. The highest TPH-D concentration was 1750 mg/kg. Lead concentrations ranged
from below detection to 3.69 mg/L.

High ranges of these results well exceed risk-based and regulatory criteria (Table 11.5) for BTEX
and TPH. Further discussion of results can be found in Liikala and Evans (1994).

11.6 RISK CHARACTERIZATION

11.6.1 Soil. Soil is clearly contaminated well above regulatory and risk-based criteria with
BTEX and TPH. This indicates a complete soil pathway of unknown risk to human and eco-
logical receptors.

11.6.2 Groundwater. Groundwater is also contaminated with benzene, although it appears that
other parameters are not above criteria. Nevertheless, a complete groundwater pathway exists
of unspecified risk to human and ecological receptors.

11.6.3 Surface Water. No surface water to groundwater interaction appears to exist, and
surface soils are not contaminated. This suggests that the surface water pathway is not
complete.

11.6.4 Air. With no contamination of surface water or soil, there is little chance of an air path-
way to current receptors. Future receptors that used groundwater may be exposed through
inhalation to the highly volatile components found in the deep subsurface. A future resident air
pathway exists of unknown risk. In addition, an occupational risk exists to workers exposed
during removal of soil for the soil composting technical demonstration (U.S. Air Force 1993c).
This exposure will be temporary and be conducted under an approved health and safety plan,
presumably limiting inhalation exposure to an acceptable level.

11.7 CONCLUSIONS AND RECOMMENDATIONS

Based on the data of the Phase 2 source evaluation investigation, ST58 is a source of contamin-
ation of unknown risk to human and ecological receptors. ST58 is recommended for inclusion
in an appropriate base operable unit and remedial investigation/feasibility study under the Site
Management Plan, Eielson Air Force Base (U.S. Air Force 1993c).
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TABLE 11.1. Previous Investigation Summary: Groundwater Samples, ST58

IESB Method MDL 58MWo0l1 S8MW02 S8MW03 SSMWO04 S8MWOS S8MW06
Ground-water 1992/1993 | Units | 1992/1993 Jan-92 Apr-93 Jan-92 Apr-93 Jan-92 Apr-93 Jan-92 Apr-93 Jan-92 Apr-93 Jan-92 Apr-93
Benzene 602/8240 | ug| 0.20.65 ND ND ND 0.9 54 37 72.0 98 85.0 29 ND ND
Ethylbenzene 602/8240 | ug.| 1.0/049 ND ND ND 14 14.0 ND
Methylene Chloride 601/8240 | uglh.| 1.01.6 ND 1.8 ND 1.8 ND 23 ND 23 ND 23 ND 23
‘oluene 602/8240 { uglL| 1.50.73 ND ND ND ND ND ND ND ND ND ND 17 ND
Xylenes 602/8240 | ug/L | 3.0/1.7 ND ND ND ND ND ND ND ND ND ND ND ND
Chromium, dissolved | 200.7/NA | mg/L| 0.007/NA ND ND ND ND ND ND
Dissolved Residue 160.1/NA [mg/L| I/NA 211 129 123 179 175 181
Lead NA/7421 | ug/L| NA/S.0 35 39 41 63 40 44
Mercury, total 245.1/NA | mg/L.| 0.0002/NA| 0.0002 0.0002 0.0004 ND 0.0002 ND
Mercury, dissolved 245.1 FINA| mg/L| 0.0002/NA| 0.0002 0.0018 0.0002 0.0002 ND ND
Sulfate 300.0/NA [mg/lL| 2.0/NA 23.5 13.6 12.3 4.1 6.7 213
[TPH 418.1 mg/L 04 ND ND ND ND ND ND
[TPH-D 8015 mod | mg/L 0.1 0.2 ND ND 03 0.1 ND
[TPH-G 8015 mod mE/L 20 ND ND ND ND ND ND
STSS Method MDL S8MWO07 S8MWO08 58MW09 | S8MWI10 | 58MWI11 | 58MWI12 | Range of Location / Date
Ground-water 1992/1993 | Units| 1992/1993 Jan-92 Apr-93 Jan-92 Apr-93 | Apr-93 Dup| Apr-93 Apr-93 Apr-93 Apr-93 Values of Maximum
Benzene 602/8240 | ug/L | 0.20.65 ND ND 1450 180 180 24 450 1.3 ND 0.9 -450 | S8MWI10 Apr-93
Ethylbenzene 602/8240 | ugL | 1.0049 ND 430 110 100 1.4-110 | 58MWO08 Apr-93
Methylene Chloride 601/8240 | ug | 1.0/1.6 ND 24 ND 22 2.0 23 9.0 2.0 2.0 1.8-9.0 | 58MWI10 Apr-93
‘oluene 602/8240 | ug | 1.50.73 ND ND ND ND ND 28 140 1.1 ND 1.1-140 | 58MWI10 Apr-93

Xylenes 602/8240 3.0/1.7 ND ND 14.0 29 28 45 830 ND ND ND - 830 | 58MW10 Apr-93
Chromium, dissolved | 200.7/NA [ mg/L| 0.007/NA ND ND ND N/A
Dissolved Residue 160.1/NA |mg/L| 1I/NA 1m 191 123-211 | 58MWO1 Jan-92
Lead NA/7421 | ugL! NAS.0 110 51 48 130 89 170 180 35-180 | 58MWi12 Apr-93
Mercury, total 245.1/NA | mg/L| 0.0002/NA ND 0.0003 ND - 0.0004] 58MWO03 Jan-92
Mercury, dissolved | 245.1 F/NA| mg/L.| 0.0002/NA| 0.0002 ND ND - 0.0018] S58MW02 Jan-92
Sulfate 300.0/NA |mg/L| 2.0/NA 13.9 5.7 4.1-23.5 | 58MWO01 Jan-92
[TPH 418.1 mg/L 04 ND ND ND N/A
[TPH-D 8015 mod | mg/L 0.1 0.1 0.7 038 99 70 0.1 03 ND-99 | 58MW09 Apr-93
[TPH-G 8015 mod mE/L 2.0 ND ND ND 260 ND ND ND ND - 260 | 58MW09 Apr-93

No Value = not anatyzed mg/L = milligram/Liter

NA = not analyzed g/L = microgram/Liter

ND = not detected MDL = method detection limit
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TABLE 11.2. Active Soil Gas Results, ST58

Grid Point PID Benzene Toluene |Ethyl Benzene, Xylene
(ppm) (ug/L) (e/M) | (uel) | (ug/l) |

1A 0 0 0 0 0
1C 0 0 0 0 0
1E 0 0 0 0 0
1G 0 0 0 0 0
3A 0 0 0 0 0
C 0 0 0 0 0
3E 0 0 0 0 0
3G 0 0 0 0 0
4A 0 0 0 0 0
4AC 0 0 0 0 0
4E 0 0 0 0 0
4G 0 0 0 0 0
S5A 0 0 0 0 0
5C 0 0.06 0.83 0.37 39
SE 0 0 0 0 0
5G 0 0 0 0 0
6C 14 0 0 0 0
6D 35 0 0 0 0
6E 1335 479 4247 147 4199
6F 12 0.69 0 0 0
7A 0 0 0 0 0
7B 0 0 0 0 0
7C 1050 97 46 19 388
7D 2170 995 1326 29 1097
TE 680 5954 6764 317 2005
7F 0 0 0 0 0
7G 0 0 0 0 0
8C 25 0 0 0 0
8D 22 0 0 0 0
8E 1115 337 2483 116 1375
8F 8 0 0 0 0
8G 8 0 0 0 0
9A 0 0 0 0 0
9C 0 0 0 0 0
9E 0 0.7 Y 0 0
9F 125 65 0 2.8 72
9G 420 5 43 24 15.6
9H 146 0 0.85 4.6 1.85
10F 70 40 0 1.7 19.5
10G 45 24 0.69 0 0
11A 0 0 0 0 0
nc 0 0 0 0 0
11E 0 30 0 0 0
11F 2090 0 5.2 2.1 1887
11G 0 0 0 0 0
13A 0 0 0 0 0
13C 0 0 0 0 0
13E 0 0 0 0 0
13G 0 0 0 0 0

PID = Photoionization Detector
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TABLE 11.3. Passive (PETREX) Soil Gas Survey Results, ST58

Grid Point BTEX Cycloalkanes
(a) (b)

1A 31,593 22,411
1B 5,225 241
1C 21,809 1,450
1D 2,116,420 100,400
1F 22,815 707
1G 51,147 47,350
2A 37,596 254
2B 114,340 6,451
2C 289,761 35,162
2D 12,718 3,125
2E 10,715 278
2F 65,339 1,615
3A 56,270 1,973
3B 149,643 14,092
3C 14,432 370
iD 99,090 1,723
3E 32,331 3,807
3F 71,610 12,117
3G 99,050 2,571
4A 48,837 851
4B 32,814 374
4C 232,840 4,291
4D 77,540 5,280
4E 55,766 2,533
4F 54,760 3,294
4G 159,750 3,920
5A 116,120 3,046
5B 459,195 23,925
5C 46,969 2974
5D 26,010 710
5E 65,394 14,798
5G 47,390 858
6B 14,361 76
6C 29,284 1,653
6A 49,500 1,589
6D 133,604 32,801
6E 16,618,500 | 1,426,040
6F 15,132 803
6G 11,810 158
7A 47,070 567
7B 16,582 101
7C 42,872 1,335
7D 82,900 3,378
7E 18,227,400 663,530
7F 37,191 1,326
7G 29,132 397

Grid Point BTEX Cycloalkanes
(a) (b)
8A 51,180 1,864
8B 67,460 946
8C 42,849 1,501
8D 332,010 74,940
8E 2,271,200 2,387,600
8F 47,695 1,855
8G 18,638 427
9A 106,000 4,932
9B 34,180 427
9C 135,620 10,429
oD 12,182 293
9E 104,350 2,134
9F 126,512 20,389
9G 21,205 4,303
10A 376,850 79,648
10B 31,924 1,481
10C 24,793 981
10D 48,876 62,590
10E 77,140 1,464
10F 30,560 902
10G 989,090 58,940
11A 120,350 2,985
11B 16,243 7,809
11C 15,847 119
11D 40,110 3,424
11E 179,500 5,218
11F 14,912,900 912,170
11G 2,537,500 35,270
12A 118,925 16,009
12B 605,370 41,122
12C 217,050 166,140
12D 47,020 8,592
12E 27,071 162
12F 58,532 828
12G 165,000 3,715
13A 104,239 2,628
13B 38,512 265
13C 290,080 . 8,463
13D 71,820 1,396
13E 59,400 2,116
13F 103,400 4,687
13G 144,810 2,381

(a) Total ion counts at masses 78, 92, and 106.

(b) Total ion counts at masses 84, 98, 112, and 126.
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TABLE 11.4. Volatile Organic Compounds and Total Petroleum Hydrocarbons Analyzed for and Detected in Soil Test Pit, ST58

Istss 4B D 6B 6P 8
0.5-h 5-a 10-p 0.5-0 5-0 10-p 0.5-f s5-a 10-n 035-h 5-n 10-f 0.5-f 5-h 10-R
ISOtL Method Units | MDL | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr93 [ Apr-93
Renzene PNL [peKg| 10 | ND | >390 [ 22 ND ND 6 18 108 407 | NM | NM | NM ND ND ND
Ethylbenzene PNL |pne/Kg| 10 ND 11 ND ND ND 46 ND 95 im NM NM NM ND 10 ND
Toluene PNL |pg/Kg| 10 ND 44 ND 15 ND 38 97 606 3231 NM NM ND ND ND ND
Xylene PNL {pa/Kg! 20 ND 259 ND ND ND 193 104 >5500 | >13000 ] ' NM NM NM ND 63 ND
TPH - Diesel PNL |ng/Kg| 30000] NM ND ND ND ND | 1750000y ND ND 102000 ND ND ND ND ND ND
TPH - Gasoline | PNL [ug/Kg! 50000] NM ND ND ND ND ND 66000 | 636000 ND ND ND ND ND NM ND
ND = Not Detected NM = Not Measured
ISTS3 1C D 7B 1P
0.5-h 5 10-f 0.5-0 sn 10-fh 0.5-f 5a 10-h 0.5.-Nh Dup 0.5-f Dup 10-ft Dup
[SO1L Method Units | MDL | Apr-93 | Apr-93 | Ape-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 Apr-93 Apr-93
DBenzene PNL |pgKg| 10 | ND 16 ND 7] 158 | 10100 § 4s | >60000 | 59 ND ND >580 | >ss0 | 257 205
Bihylbenzene | PNL |pg/Kg| 10 15 ND ND ND 39 | 32542 | 137 | >66000] - 393 ND ND 45 37 18 15
Toluene PNL |pg/Kg| 10 ND [3] 25 98 m >63000 68 >78000 1798 20 20 ND ND ND ND
Xylene PNL |pa/Kg| 20 91 152 211 ND 2516 [ >150000] >900 |>150000{ 3303 ND ND ND ND ND ND
(TPH - Diese! | PNL | pe/Kg| 30000] ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
[TPH - Gasoline | PNL pl/K; 50000 ND ND ND ND ND [1953000f ND |199t 51000 ND ND ND ND ND ND
ND = Not Detected NM = Not Measured
ISTS8 SE 9E 9 °G 10F
0.5-h 5-n 10-8 05-f 5-h 10-f 0.5-f 5-n 10-n 0.5-n 5t 10-f 0.5-0 5-n 10-R
jSoO1iL Method Units | MDL | Apr-93 | Apr-93 | Apr-93 | Apr93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93
Benzene PNL [pgkg| 10 | s2 | >90000] 3143 | ND 132 T} ND ND ND ND ND Np [ ND n 12
Ethybenzene | PNL |pg/Kg| 10 10 {>t06000] 1102 | ND 24 ND ND 14 14 ND 38 2 ND ND ND
Toluene PNL |pyKg| 10 | 148 {>12000] 4362 | ND ND ND ND ND ND ND ND ND ND ND ND
Xylene PNL |pa/Kg| 20 195 | >250000| 5649 ND ND ND 34 53 ND ND ND 26 ND ND ND
TPH - Diesel PNL |pg/Kg| 30000] ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
' TPH - Gasoline | PNL pﬂg 500001 ND [19902000{ 179000 ND ND ND ND ND ND ND ND ND ND ND ND
ND = Not Detected NM = Not Measured
isTss 10G ‘ 1P 12F Summary
0.5-n 5 10-f 0.5.A 5-n 10-f 05- 5t 10-n Range of Location of
SOIL Method Units | MDL | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 | Apr-93 Soil Values Mazinum
IBmza)e PNL [pgkg| 10 | o | D | ND | ND ND ND ND | ND ND ND - >90000 3E S-A
Ethylbenzene | PNL {ugKg| 10 | ND ND ND ND ND ND ND ND ND ND - >106000 8B S
[Toluene PNL |pg/Kg| 10 ND ND ND ND ND ND ND ND ND ND - >78000 TE 5-&
Xylene PNL |pw/Kg| 20 195 ND ND 57 ND ND ND ND ND ND - >250000 SE 5t
TPH - Dieset PNL |pg/Kg| 30000] NM ND ND ND ND ND NM ND ND ND - 1750000 5D 10-A
[TPH - Gasoline | PNL 50000 NM ND ND ND ND ND NM ND ND ND - 19916000 TB 5-R

ND = Not Detected NM » Not Messured

oseg 92/04 Iy uosely
uonebnsenu| proy peywiry



Joded pejoAosy UO pajuld @

el

p661 ‘08 Yolew

TABLE 11.4. (Contd)
Lead in Soil From Test Pits at SER Site STS8

STS8 Test Pit

Soil - LEAD Method Units | MDL 01 02 03 . 04 05
0.5 ft PNL-ALO-2112{mg/Kg| 0.8 4.7 9.1 88/9.4 246 6.3
4.0-5.5ft PNL-ALO-211.2| mg/Kg| 0.8 9.9 1.7 85 3.5 34
9.0 - 10.0 ft PNL-ALO-2112|mg/Kg| 0.8 2.5 44 14.5 1.9 2.7
STS8 Test Pit

Soil - LEAD Method Units | MDL 06 07 08 09

0.5 ft PNL-ALO-2112|mg/Kg| 0.8 11.3 46/43 8.4 24.7/18.4
4.0-55ft PNL-ALO-2112|mg/Kg| 0.8 29 29 31 6.2

9.0 - 10.0 ft PNL-ALO-211.2|mg/Kg| 0.8 2.6 2.3 2.0 2.3

STS58 Test Pit

Soil - LEAD Method Units { MDL 10 11 12 13

J0.5 ft PNL-ALO-2112{mg/Kg| 0.8 9.8 3s 6.5 208.8/2512
4.0-5.5ft PNL-ALO-2112|mg/Kg| 0.8 27 24 34 3.9

9.0-10.0 ft PNL-ALO-211.2|m 0.8 1.5 1.6 2.9 2.4

ST58 Test Pit

Soil - LEAD Method Units | MDL 14 15 16 17

0.5 ft PNL-ALO-211.2img/Kg| 0.8 3.6 ND/14 296.4 38

4.0-5.5ft PNL-ALO-2112{mg/Kg! 0.8 82 3.5/3.1 29/21 52

9.0-10.0ft PNL-ALO-211.2|mg/Kg| 0.8 3.2 1.7/1.7 14 1.7/1.6

28wy 90104 iy USRI
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TABLE 11.5. Decision Criteria for Sarﬁpling Recommendations, ST58

GROUND WATER

HIGHEST SDWA CARCINOGENS SYSTEMIC CRITERIA
DETECT MCL TOXICANTS RESULTS
CONTAMINANT ug/l po/l pg/l pg/l

Benzene 450 5 above
Toluene 140 1000 3000 below
Ethylbenzene 110 700 2000 below
Xylenes 830 10000 800 above
Lead 180 15 above
TPH-D 99000 15 above
TPH-G 260000 15 above
SOIL

HIGHEST ALASKA CARCINOGENS SYSTEMIC CRITERIA

DETECT SOIL CLEAN UP TOXICANTS RESULTS

CONTAMINANT mg/kg mgkg mg/kg mg/kg

Benzene >90 10 above
Toluene >78 55000 below
Ethylbenzene >106 27000 below
Xylenes >250 550000 below
Lead 299 200 above
TPH-D 1750 100 above
TPH-G 19916 100 above

oswyg 92404 Iy UOSEIF
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TABLE A.1. Background Concentrations of Constituents in Soil Eielson Air Force Base, Alaska

Number t-value Arsenlo Berium  Chiomlum  Copper kon Load Manganese (1) Nichel Zino TPH

of samples (mg/hg)  (mo/ko) {mo/ko) tmo/kp)  (ma/kg)  (ma/ke) {mo/ko) {mg/kg) {ma/kg) (mp/kg)
FILL 21 $.725
Mean 3.3 57.9 0.5 13.2 2014 KX 195 t2.68 2.7 2.9
Standard Deviation 1.7 130 1.7 2.4 1069 o8 1519 2.3 4.3 3.4
Uppet Contidence Limh 3.9 828 1014 1414 8rio 3.8 252 134 244 4.2
FLUVIAL BOIL ] 1.671 (2)
Mean 139 141.2 26.0 448 26023 108 409 K1} 89.2 29
Standard Devistlon .18 556 10.0 20.6 10604 4.8 198 123 27.8 58
Upper Confldence Limht 198 183.2 203 493 29111 11.8 451 348 75.2 4.1
LOESS ] 1.860
Mean 141 104.4 M2 are 25022 LK ] 339 27 80.4 <18
Standard Deviation 4.3 17.8 4.2 52 2969 0.9 82 4.2 8.1 NA
Upper Confldence Uimit 19.7 195.4 7.8 41.0 27650 0.0 ra 35.3 a3.1 <18

{1} 10 AN, 43 fluvie), and 9 losss values blased h!nh due 1o hiph malrix spiko tecovorlos

{2) (-value for 60 degrees of freedom

{NA) Not applicable

Uppet Cosfidence Limh on sample mean calculalad ss follows: UCL = Moan + {1(Std/ AN
K constituent was not delected, a value of one-half the detoctlion limit wns usod (0 calculata tho mann and standnid doviation.

SNOILVHINIONOD

H31LVMANNOYD ANV T710S ANNOHOXMIVE - V XIAN3IddV
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8 TABLE A.2. Major Cation and Anion Results for Ground-Water Samples
-t
§ Well  Sample R
Number Number Calclum Magnesium Godlum Poteselinn tion Dicathonste Sulfete Chloilde Fluorlde Nitsate CHARGE
BALANCE
Atomla welght 40.08 24.91 20 gt $5.85 al.o 80.0 356 t19.0 62.0
Vatence 2 ’ 2 t 1 2 1 2 1 ] 1
Background Wele
oMot 1
mgiL 49 9 5.0 25 0.009 159 32 1.3 0.1 1.8 TOTAL CATIONS 3.50
Mole:dty 1.22 0.37 0.26 0.00 0.00 1.0 0.33 0.04 0.0t 0.0) TOTAL ANIONS 3.24
megqL ' 2.4% 0.74 0.2% 0.00 0.00 2.0t 0.07 0.04 0.0t 0.0) % DIFFERENCE 4.7
otMo2 1-2
mgh 40 7.4 34 2.2 0.01 134 20 1.t 0.t 0.8 TOTAL CATIONS 2.8
Moledlty 1.00 0.0 0.18 0.00 0.00 2.20 0.27 0.03 0.0t 0.01 TOTAL ANIONS 2,78
meqiL 2.00 0.01 0.8 0.08 0.00 2.20 0.54 0.0 0.01 0.01 % DIFFERENCE 0.9
oBMO3 8.3
mgh [ 1] 18 4.7 3.1 0.2 208 23 1.1 0.8 0.3 TOTAL CATIONS 8.00
Molerlty 1.70 0.48 0.20 0.00 0.00 4.40 0.24 0.03 0.0 0.00 TOTAL ANIONS 4.94
meqL 3.39 1.22 0.20 0.08 0.0t 4.40 0.48 0.03 0.03 0.00 % DIFFERENCE 1.2
z 172 122
molt 49 1" 3.6 3.2 0.17 198 18 1.3 0.1 0.3 TOTAL CATIONS 3.869
Molmlty 1.22 0.48 0.16 0.00 0.00 J.20 0.10 0.04 0.01 0.00 TOTAL AMONS J.68
meqAL 2.4% 0.90 0.16 0.08 0.01 3.20 o.N 0.04 0.0} 0.00 % DIFFERENCE 1.t
20-180 3010
mgl. 7.9 1.4 1.2 4.9 o0.18 3o t.9 o o 0.9 TOTAL CATIONS 0.09
Molerity 0.20 0.06 0.08 0.13 0.00 0.49 002 0.00 0.00 0.0t TOTAL ANIONS 0.88
megqA. 0.39 0.2 0.08 0.1) 0.01 0.49 0.04 0.00 0.00 0.01 % DIFFERENCE 230
0MI7 2017 :
mphL 41 11 .3 4. 1] 183 0.2% 0.9 0.1 o1 TOTAL CATIONS 3.70
Matedty 102 0.48 0.10 on 0.27 Joo 0.00 0.0) 0.01 0.00 TOTAL ANIONS J3.04
meqAL 2.08 0.90 0.10 ot 084 3.00 0.0t 0.03 0.01 0.00 % DIFFENENCE 198
20M18 20-10
moft 29 .6 [ ] 3.3 0.51 122 14 0.8 0.1 0.1 TOTAL CATIONS 2.4)
Molarhy 0.72 0.28 0.38 0.00 0.0t 2.00 0.8 0.01 0.01 0.00 TOTAL ANIONS . 2.0
@ meqfL 1.4% 0.49 0.39 0.00 0.02 2.00 0.29 0.01 0.01 0.00 N DIFFERENCE 8.2
o 0M21  20-1 ) m
":__;‘- moh. 42 04 4.4 3 0.3% 17t [ K] 1.1 0.2 0.1 TOTAL CATIONS 3.18 [ 5
g. Moleilty 1.08 0.9 R "0.18 0.08 0.0t 2,40 0.10 001 0.01 0.00 TOTAL ANIONS J.08 3 i
o megA 2.10 0.77 0.19 0.00 0.01% 2.00 0.21 0.03 0.01 0.00 % DIFFERENCE 3.9 ; 7
S
7 N
.2 Methads: Metele: 0010, Alhslinlty;: ASTM 1067A88, Majer enlene: 300.0 -
Q Catians are Mssclved ssnoentiations § E
3 " lyte wes undet d, ane-hell of the detectlen Imit wee used In csloulstions F g
} Petoant diffetence = (Cetlons « Anlera)/(|Catlens ¢ Aniens)/2) * 100 g 2
U Ql
e ]
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TABLE A.2. (Contd)

Weft  Semple ]

Number Numbsr Ceiclum Mesgnestum Bodiun  Polesslun tion Olcatbonate Sullste Chloilde Fluoilde Nitiate

Atomlo welght 40.08 24.01 23.0 s 55.0% 6).0 80.0 5.5 t9.0 020

Valenae 2 2 ) ’ 1 2 1 2 1 1 )
271 74

mgll 9 8.3 4.3 29 0.1 159 9 1.9 0.2 0.3

Molerlty 0.97 0.34 0.19 0.07 0.01 2.00 0.09 0.03 0.01 0.00

meghL 1.86 0.68 0.8 0.07 0.03 2.00 0.9 0.03 0.00 0.00
36M03 303

mgA. n as 0.3 2.2 0.085% [.1-] 48 o.e 0.2 "

Molerity 0.77 0.37 0.27 0.00 0.00 1.39 -0.47 0.02 0.00 o.tle

megql +.66 0.73 0.27 0.00 0.00 1.39 0.94 0.02 0.00 0.18
40M01 40-1

- maA. (.1} 14 8.2 3.0 0.33 258 18 3.7 0.2 0.4

Molerlty 1.08 060 0.23 0.10 0.01 4.19 0.19 0.10 0.0l 0.00

megqAL 3.29 §.18 0,23 0.10 0.0t 4.19 0.38 0.10 0.0t 0.00
46M03 402

mgll a0 13 | ] 34 0.18 2 20 3.7 0.1 0.1

Motadty : 1.60 083 0.22 0.09 0.00 3.80 on 0.10 0.01 0.00

megA. 2.9 1.07 0.22 0.09 0.0t 3.0 0.42 0.10 0.0t 0.00
samoz 832

mel. 72 14 4.2 LX) o 281 22 1.4 0.4 0.2

Motsitty 1.0 0.00 0.8 0.10 0.01 4.01 0.23 0.04 0.02 0.00

megtL .09 1.8 0.18 0.10 0.03 4.01 0.40 0.04 0.02 0.00
Samo2 84-2

moA. 41 | B J 38 2.2 0.41 189 t3 0.9 0.1 1.7

Molaslty 1.02 0.38 0.18 0.08 0.01 2.80 0.14 0.03 0.01 0.03

meqL 2.08 0.72 0.8 0.00 0.0t 2.00 0.27 0.03 0.01 0.03
S4M04 844

mgA. " [ N ] 30 2.2 0.40 189 14 1 0.1 0.1

Molarlty 1.02 0.30 0.10 " 0.00 0.01 2.60 o.ln 0.03 0.01 0.00

meg/lL 2.08 . 0.72 o.18 0.08 0.02 260 0.29 0.03 0.01 0.00
S4aMO8 848

melL os 14 8.4 3 28 256 1 36 0.2 o1

Molerlty 1.02 0.88 0.23 o0.08 0.04 4.20 0.22 0.10 0.01 0.00

meqiL 3.24 1.18 0.23 0.09 0.09 4.20 0.44 0.10 0.0t 0.00

S4M00 B4-0 .

moA. [ ] 14 LK ) 3 2.2 %6 20 3.0 0.1 0.1

Molsrity V.08 0.80 0.24 0.00 0.04 4.20 0.1 a.10 0.01 0.00

megqA. 3.20 1.18 0.24 0.008 0.00 4.20 0,42 0.10 0.00

661 ‘0E yosew

Matheds: Metate; 6010, Alkalinity: ASTM 1007AL8, Major anlons; 300.0
Catlons sre descived oonoentiations

M enelyte wae undeleoted, ene-hell ol the detection fimit was used in caloudations
Poicent ditletence = {Cetlone = Anlons)/liCatlens ¢ Anlens}/2) * 100

CHARGE
BALANCE

TOTAL CATIONS
TOTAL ANIONS
% DIFFERENCE

TOTAL CATIONS
TOTAL ANIONS *
% DIFFERENCE

TOTAL CATIONS
TOTAL AMONS
% DIFFERENCE

TOTAL CATIONS
TOTAL ANIONS
% DIFFERENCE

TOTAL CATIONS
TOTAL ANIONS
% DIFFERENCE

TOTAL CATIONS
TOTAL ANIONS
N DIFFENENCE

TOTAL CATIONS
TOTAL ANIONS
% DIFFERENCE

TOTAL CATIONS
TOTAL ANIONS
% DIFFERENCE

TOTAL CATIONS
TOTAL ANIONS
% DIFFERENCE

292
.83
2.9

2,01
2.54
2.7

4.78
4.09
2.0

4.37
4.33
1.9

s.08
8.13
-1.8

2.99
2.93
2.2

3.00
2.9
28

4.60
4.78
1.0

4.04
4.72
28

oswy 90404 1Yy uOSIOIF
uonebnseul preyy penury
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TABLE A.2. (Contd)

Well  Bample *
Number Number Calolum Megnasium Sedlum Potesslum hon Blcathonate Sullate Chloiide Fluaride Nitrate
Atomla welghl 40.08 24.3% 230 3 B83.85 61.0 96.0 8.8 19.0 82.0
Valence 2 2 1 1 2 ] 2 1 1 1
Nooted Wells, Boiscs Area 8740
40M04 484
mglL 100 1 13 [ A ] 0020 150 80 4 0.6 23
Molatlty 280 0.83 0.87 0.22 0.00 4.20 0.94 0.t 0.04 0.37
meg 4.0 1.07 0.87 0.22 0.00 4.20 1.08 0.1 0.04 0.37
48M08 408
mght [ ]} " 7.2 4.3 1.4 250 12 8.8 0.2 0.1
Moledlty 1.02 0.88 0.3 o 0.13 4.20 0.13 0.13 0.0V 0.00
megA. 3.24 1.18 0.31 0.11 0.20 4.20 0.28 0.18 0.01 0.00
48M08 400
melL 44 10 4.9 2.0 ] 103 12 1.0 0.1 o.1
Melarity 1.10 0.41 0. 0.07 0.09 3.00 0.13 0.08 0.0} 0.00
meqL 2.20 0.82 0.21 0.07 0.10 3.00 9.2¢ 0.08 0.01 0.00

Methede: Metels: 8010, Atkalinity: ABTM 1087A48, Mafer snlens: 300.0

Catlone sce dlasolved concentratiens
1 snelyte wae undetecied, ene-hall ol the detsction Hmit wes used in caloulations

Petoant diffeisnce = (Catlens - Anlere}/llCatlens ¢ Anlens}/2) * 100

CHARGE
BALANCE

TOTAL CATIONS
TOTAL ANIONS
% DIFFERENCE

TOTAL CATIONS
TOTAL ANIONS
% DIFFERENCE

TOTAL CATIONS
TOTAL ANIONS
% DIFFERENCE

0.04
0.00
L X

8.00
4.02
9.0

3.48
n
s

aswg 90104 11y uoSP
uonelnseul ppes peywry
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TABLE A.3. Analytical Results for Metals and Arsenic in Background Ground-Water Samples

1eded pephosy UO pauld @

Wel Sample

Total

Total

Totsl

Dlaeaivad

Dissoived Dlesaived Tolal Totel Dtesoived Toltal Dlssolved Totel

Number Numbet  Sampled  Antl Y Antd Y Atssnlo Barhun Bailim  Bacyllin  Beryltum Cadml Cadml Calcl Celkclum Chiamlum

[P 1]§] et} o/l) Wwoll) ["21,4] wei) G/l erl) Go/th Lo/l wo/l) we/l)
Lowland Wele
01MO1 11 11-Jun-02 00V 00U suU [L] a9 Ju Jvu fov 1oV 49000 49000 0V
01M02 12 11:Jun-82 00U 000U sv 62 k1] ju 3y fovu fov 43000 40000 0V
06M03’ 83 10-Jun-92 200 U 00V [ AV 7 7 Ju Ju jovu iovu 89000 86000 wu
172 17-2 11-Jun-82 00UV 200 U sv 76 73 Ju v ov fov 60000 49000 PR
20-18 2018 10-Jun-92 00V 00V svu as 3 Ju v ovu iov BOOO 7900 00V
20M17 2047 10-Jun-92 00U 00 U 22 200 200 F Y Jv iov fovu 41000 41000 0V
0M10 2018 10-Jun-92 00U 00U B8V 72 n v v fov fovu 27000 29000 0V
0M0 20-21 10-Jun-92 00U 00U 0.1 120 120 3u Jvu fovu fovu 43000 42000 00V
27 2741 10-Jun-92 00V 00U 10 20 22 3y v iou fov 40000 39000 0V
40MO1 40-1 9:-Jun-92 00U 200U [ {1V} 150 140 au 3y fov ov 67000 68000 0V
46M0) 46-3 8-Jun-82 w0ou 200 U sV (-3 02 Ju v fov iov 80000 80000 0V
8IMo2 832 11-Jun-92 200 U 200U [ WV) | 2] 09 auv av jovu jov 71000 72000 0 V.
64MO02 64-2 10-Jun-02 00V 00U 5V 120 120 J3u v ov ov 38000 41000 0V
S4M04 84-4 10-Jun-92 00U 00U svu 140 140 av . v iovu iovu 41000 41000 0V,
S4mM08 648 0-Jun-92 000 200 U (1] 180 110 v v iov iou 08000 65000 00
B4MO0 840 9-Jun-92 00U 00U 19 120 110 av v ov iov 69000 606000 PLRT)
Upland Well
J0M02 363 11-Jun-92 00U 00U svu 180 160 av v fov fov 31000 31000 00V

¥661 ‘OF Yol

Mathods  Metals: 8010, Arsenta: 7080, Lead: 7421
v Anelyte not detected at the given detection Hmit

8wy 30404 Yy UOSPLF
uonebnsenu| ppy peyuwry
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TABLE A.3. (Contd)

Semple Dlssoived Totel Dissolved  Total Dlesclved Totat Dissolved Totet Totel Dlesolved Totsl Dlescived Total
Number Chiamhim Cobeht Cobeh Copper  Copper Won hon teed Megneeluom Magneshmm Mangansse Mangasnese Nicket
(7] wont) weit) wolly ait) Yot} ) oty Uit} Loit) Wult) Uit} (72 8

i1 0u 00 0V 0V 0V 630 09 60V 9100 2000 120 27 v
1-2 0V 20UV 00 -0V 20U 2400 00U so0vU 8600 7400 100 1ov v
8-3 00V 20V 0V 0V 0V 200 200 0.3 16000 18000 770 860, ° Jou
17-2 0V 20V 20V 00U 0V 400 170 60U 11000 10000 1100 870 v
20-18 00 0V 0V 00U 0V 100 100 sovU 1600 1400 32 ‘ s v
017 oV 00V 00U 00 00U 15000 16000 60V 11000 ° 11000 1500 1500 Jovu
20-10 00U 0V 00 0V w0U 770 510 sovu 6700 6000 410 400 v
w00 0V 0V 200 0V w0y 3800 3500 50U 9600 9400 1200 1200 Jou
21 00 0V 20U 0V w0vu 1200 no- sovu 0400 8300 200 %80 v
481 20U 20V 20U 0U 00 s20 3o sovu 14000 14000 3300 3300 v
406-3 00U 0V 200 0V w0u 160 160 soVu 13000 13000 2900 2700 Jou
832 wvu w0v wv v 0V 860 710 sov 14000 14000 1500 1500 Jov
84-2 0V wv wu wu 0V 420 q10 sov 8500 8600 100 2200 ov
844 00 0oV 00U wvy PO AT 500 400 sovu 2000 8000 2000 2600 Jovu
848 0V 0U 0V W0u 0U 7100 2600 8.2 18000 14000 2200 2100 v
40 w0v 0V w0u wv 0V 3400 2200 sov 15000 14000 2400 2200 oV

Uplend Well
303 wv wovu w0v 0V 0V 200 us sov 9000 8900 ov tov Jo U
Methode  Matels: 8010, Arsenlo: 7000, tesd: 7421

u

Anelyte not detecied st the glven deteciion Bnilt
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TABLE A.3. (Contd) 3 §
B
Sample  Dissolved Totel Dlssolvad Totel  Dlsscived Total Disealved Tots! Dlssolved Tots? Dlssolved Total Dlssotved [ 3]
Number Nichel Potesslum Potesslum Bliver Blves Sodium Sodium Tin Tn Vanadlum Vensdium Zine 2ina §
[ YN L) an| ant) Gart) [T waitl YeaiLh YgiLy wolt} woll) wolt) woith 3
1-19 v 2600 2500 w0u 00U 6000 5000 oo v too U ou ou fou oV
i-2 oV 2400 2200 0u v 4100 3400 oo v oo U LT oy 14 fou
s v 3400 3100 v 00U 4700 4700 100 U oo U oV ou fov 13
i7-2 oV 3200 3000 0V 0v 3600 3500 100V oo U Jou ou iovu ovu
20-18 v 4600 4800 00U wv 1200 1200 100 v 100 V oV T YY) 1oV 13
20-17 v 4200 4300 w0V P AT 2400 2300 1oo v too U v ou 1oV 10
20-t0 oV 1900 3300 w0u v 8700 2000 oo v 100 v v v 1ovu ou
20-2% o v 2000 3000 00U 20V 4600 4400 100 U foo v oV Jovu iov fou
27-1 Vv 2000 2000 20U 0V 4300 4300 100 v foo v oV aouv iovu 12
4069 v 3000 Jooo 0V 0u 8100 8200 ooy o0 v ou ou ou fou
468-3 Jou 3600 3400 0wv 08U 8200 5000 100 U 100 U ou ou fov iou
83-2 v 3800 3800 0V 20U 4100 4200 100 v oo v v v L1 v
84-2 v 2300 2200 0V W0V 3600 3500 1ov foa u ou Jov wou 1"
$4-4 ou 2200 2200 00U w0ou 3800 3600 100 U ooy ov oy fovu fou
[ 1B ] ou 3200 3000 0V 00U 80600 6400 oo v 100 U Jou v tfo v ([T
84-0 »v 3000 3100 0V 0V 80V0 5500 100V oo v o u ou iov ou
Upland Wel
30-3 v 2200 2200 w0u 00U 6400 8300 100 U o0 U v 0y 1ou 10
Methade  Matals: 8010, Arsentct 7060, Leed: 2421

u

Analyte not detected ot the given deteciion lm'll
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TABLE A.4. Analytical Results for Major Anions and Conventional Parameters .

Woll Semple Dete
Number Number  Sampled Chloride Fluoride titrate Sullats Phosphate  Alkalinity TOC TDS TPH
won) won) wonl) woll) wott) {mg/L) o) {mo/L) {mg/L)

"Lowland Walls.

o1MO1 11 11-Jun-92 1300 100 1800 32000 400 U 130 1000 U 170 os5u
01M02 1-2 11-Jun-92 1100 100 500 26000 400 U 110 1000 U 150 oS5 Vv
05M0) 8-3 10-Jun-92 1100 500 Joo 23000 400 U 220 6000 U 250 o5 U
17-2 17-2 11-Jun-92 1300 100 300 15000 400 U 160 2000 U 190 oS U
20-18 20-18 10-Jun-92 200 UV 100 900 1900 400 U 50 1000 U 20 oS5 Vv
20M1? 20-17 10-Jun-82 800 100 200 VU 500 400 U 150 9000 U 150 osvu
20M18 20-10 10-Jun-92 600 100 200 VU 14000 400 VU 100 2000 U 40 o5V
20M21 20-21 10-Jun-92 1100 200 200 U 9900 400 U 140 5000 U 190 o5V
271 271 10-Jun-92 1100 200 300 9000 400 U 130 5000 U 20 oS5V
46MO1 46-1 8-Jun-92 3700 200 200 U 18000 400 U 210 2000 U 250 os5vu
46MO3 46-3 .-Jun-bl 3700 100 200 VU 20000 400 U 180 1000 U 180 os Vv
s3Mo2 53-2 11-Jun-92 1400 400 200 22000 400 U 230 1000 U 250 o5V
54M02 654-2 10-Jun-82 900 100 1700 13000 400 U 130 Jooo U 50 osvu
S54MO04 654-4 10-Jun-92 1000 100 200 U 14000 400 VU 130 2000 U 50 os Vv
54MOS 64-5 9-Jun-92 3600 200 200 VU 21000 400 VU 210 4000 U 180 [+ R- V]
54MO8 654-8 9-Jun-92 3600 100 200 U 20000 400 U 210 4000 U 170 os v
Uplend Well

38MO) 383 11-Jun-92 800 200 11000 45000 400 U 70 2000 U 150 05U
Methods Msjor anlons: 300.0, Alkelinlty; ASTM 1067A&B, TOC: 9060, TDS: 2098, TPIi: 418.1

(V] Analyte not detected et the glven detection iimit

T0C ‘Tolal Orgenlo Caibon

T0S Total Dissclved Solils

TPH . Total Petroleum Hydtocaibons

280y Svi04 Ity Uosply
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Limited Feld Investigation
Eielson Air Force Base

TABLE A.5. Summary of Concentrations of Constituents in Background Ground-Water Samples

Upper 95-Percent’

Mean Standard Confidence Limit on
Concentration Deviation Mean Background
Concentration
Total Matals and Arsenic " {wgl) {wg/t)
Antimony < 200 NA < 200
Arsenic 8.0 14.0 15
Barium 106 28 118
Beryllium <3 NA <3
Cadmium <10 NA <10
Caicium 82500 14522 58373
Chromium < 20 NA < 20
Cobait < 20 NA < 20
Copper < 20 NA < 20
lron 1635 1923 2545
Lead <5 2 . <5
Magnesium 11207 3220 12731
Manganese 1556 1033 2045
Nickel < 30 NA < 30
Potassium 3000 532 3252
Silver < 20 NA < 20
Sodium 5021 1579 5769
Tin < 100 NA < 10
Vanadium < 30 NA < 30
Zinc < 10 4 <10
Anions g/l (wgill
Chiloride 1814 1223 2283
Fiuoride 179 125 238
Nitrate 414 579 638
Sulfate 18350 6378 21369
Phosphate NA NA < 400
Conventional Paramaters {mg/L} {mg/L)
Alkalinity 164 45 186
DS 151 80 189
Organic Compounds {mg/L) {mg/L}
TPH < 0.5 NA < 0.5

Concentrations below the deteczion limit were assigned 3 value of one-haif the detection limit

in the calculation of the mean and standard deviation.

Upper 95-Percent Confidence Limit was calculated as follows:
Upper Confidence Limit = Mean + [t{Std/ /n )l; Tt = 1.771; sample size = 14

NA Not Applicable .
TDS Torta!l Dissoived Solids

TPH Totai Petroleum Hydrocarbons

® Printed on Recycled Paper
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Limited Field Investigation
Eielson Air Force Base

APPENDIX B - DRILLING LOGS AND OTHER FIELD DATA

B.1 Photographs

FIGURE B.1. Refuse Mound Associated with LFO1. Location approximately 100 m northeast of
monitoring Well 01M04

Pl - 3 il .

FIGURE B.2. Windrow of Drums Extending to the East at the LFO1 Drum Storage Area. Pits 5, 6
and 7 were located directly to the right of the drums

@ Printed on Recycled Paper B.1 : September 16, 1994



Limited Field Investigation
Eielson Air Force Base

FIGURE B.4. Wastewater Treatment Plant. Rectangular concrete-lined containers are the sludge
drying beds. The spill ponds, WP32, are located beyond. Note that the ponds are

separated by a berm and culvert seen above and left of the red truck.

September 16, 1994 B.2 - ) @ Printed on Recycled Paper



Limited Field Investigation
Eielson Air Force Base

FIGURE B.5. Engineer Hill Munitions Facility, SS56. Location is at the upper road showing the
maintenance and operations buildings. The water supply well is located at the concrete
pad immediately left of the small wooden shed (Bldg 6156)

H 2l B Rt

FIGURE B.6. The Leach Field Crib at the Bottom of Engineer Hill, SS56. Road is the old access to
Lily Lake. At the time of the photo (August 1993), water was seeping out of the

embankment at the left and forming the standing pool. Well 56M03 is located under
the safety cone, to the right of the cuttings drums.

® Printed on Recycled Paper B3 ) September 16, 1994



Limited Field Investigation
Eielson Air Force Base

R

FIGURE B.7. The Maintenance Yard at Birch Lake, DP55. Metal structures are empty storage sheds.

FIGURE B.8. Soil Mound Located About 200 m East of Figure B.7. Rectangular object is a 2-m long
wooden board.

October 27, 1994 B.4 - @ Printed on Recycled Paper



Limited Field Investigation
Eielson Air Force Base

$%Baflelle ~ PIT GEOLOGIC LOG

A

Pacific Northwest Laboratories

PROJECT : Eielson Air Force Base SER Phase 2 LFI

NOTEBOOK #: BNw-55137 PROJECT #: 18119

Completion Date:  8/21/93

Rig Type: John Deere 710 Backhoe
Method: Excavation

Core Size: N/A

Horizontal Location: 0,0

Surface Elevation : 547 approx

Description of site:

WELL OR PIT NUMBER:

LF01S1

Source of Location Data: Topo

DEPTHIN BLOW SAMPLE LITHOLOGY DESCRIPTION
FEET COUNT NUMBER LOG
550 =
HUMUS, dark brown loamy soil
545
- LF01_01_851 .
2.3 bgs SILT, sandy, light brown
LF01_01_52
3.6' bgs
SAND, w/gravel, dark brown,
540 _| poorly sorted, medium-grained
LF01_01_83
8.4' bgs
535
Water Level (¥): 6.6 ft Comments:
® Printed on Recycled Paper B5 March 10, 1994




Limited Field investigation
Elelson Air Force Base

$£%Batielie

Pacific Northwest Laboratories

PROJECT :

NOTEBOOK #: BNW-55137

Completion Date:

PIT GEOLOGIC LOG

Eielson Air Force Base SER Phase 2 LFI
PROJECT #: 18119 WELL OR PIT NUMBER: LF01S2
8/21/93

Rig Type: John Deere 710 Backhoe
Method: Excavation

Core Size: N/A

Horizontal Location: 0,0

Surface Elevation : 547 approx

Source of Location Data: Topo

Description of site:

DEPTH IN BLOW SAMPLE LITHOLOGY DESCRIPTION
FEET COUNT NUMBER LOG
550 —
HUMUS, dark brown loamy
LF01_02_S1 .
545 1.8' bgs soil
SILT, sandy, light brown
LF01_02_S2
4.7' bgs
SAND, light brown, poorly sorted
w/ gravel and cobbles
540 — LF01_02_S3
6.6' bgs
535 —
Water Level (¥): 6.6 ft Comments:
March 10, 1994 B.6 @ Printed on Recycled Paper




Limited Fleld Investigation
Eielson Air Force Base

%::%Ba“e“e : PIT GEOLOGIC LOG
Pacific Northwest Laboratories
PROJECT : Eielson Air Force Base SER Phase 2 LFI

NOTEBOOK #: BNw-55137 PROJECT #: 18119 WELL OR PIT NUMBER: LF01S3
Completion Date: 8/21/93

Rig Type: John Deere 710 Backhoe

Method: Excavation

Core Size: N/A

Horizontal Location: -199, 174

Surface Elevation: 547 approx. Source of Location Data: Topo

Description of site:

DEPTHIN  BLOW SAMPLE LITHOLOGY DESCRIPTION
FEET COUNT NUMBER LOG
5507

HUMUS, dark brown, loamy

soil
545 71 LF01_03_s1 SILT, clayey, light brown
1.8' bgyg -
GRAVEL, sandy, brown
LF01_03_S2 .
4.2' bgs SILT, sandy, light brown
GRAVEL, sandy, brown
540
LF01_02_83 & &
9.0' bgsd 'z"
535 4
Water Level (¥): 9.4 ft Comments:

‘ @ Printed on Recycled Paper B.7 March 10, 1994




Limited Field investigation
Elelson Air Force Base

%::;;Ba“e“e PIT GEOLOGIC LOG
PROJECT : Eielson Air Force Base SER Phase 2 LFI

NOTEBOOK #: BNw-55137 PROJECT #: 18119 WELL OR PIT NUMBER: LF0154
Completion Date: 8/21/93

Rig Type: John Deere 710 Backhoe
Method: Excavation

Core Size: N/a

Horizontal Location: -199, 174

Surface Elevation: 547 approx. Source of Location Data: Topo

Description of site:

DEPTH IN BLOW SAMPLE LITHOLOGY DESCRIPTION
FEET COUNT NUMBER LOG
550 —
HUMUS, dark brown, loamy soil
SILT, sandy w/clay, light
545 — brown
LF01_04_S1
c 2.1' bgs .
i) i SAND, gravelly, brownish
T grey, poorly sorted
ks
tw LF01_04_S2
4.7' bgs SAND, medium grained, well
sorted, grey
540
LFO1_04_S3 GRAVEL, sandy w/cobbles, grey
7.4 bgs cobbles
535 _r
Water Level (¥): 7.4 1 Comments:

March 10, 1994 B.8 @ Printed on Recycled Paper




LimHied Field Investigation
Eleison Air Force Base

S&Battelle PIT GEOLOGIC LOG
PROJECT : Eielson Air Force Base SER Phase 2 LFI

NOTEBOOK #: BNw-55137 PROJECT #:
Completion Date: 8/21/93

Rig Type: John Deere 710 Backhoe
Method: Excavation

Core Size: N/A

Horizontal Location: 243, 143

Surface Elevation: 547 approx.

Description of site:

18119 WELL OR PIT NUMBER: LF01s5

Source of Location Data: Topo

DEPTH IN BLOW SAMPLE LITHOLOGY DESCRIPTION
FEET COUNT NUMBER LOG
550 —
HUMUS, dark brown, loamy soil and
grass _
SILT, sandy w/clay, orangish
LF01_05_81 brown
545 1.9' bgs
ORGANIC SILT, w/sand, fetid
c LF01_05_S2 odor, bluish grey to
% 2.3" bgs orangish brown,
o ,
ﬁ LFg%ﬁBEZi GRAVEL, sandy w/silt, bluish grey
540
535 |
[
Water Level (¥): 5.9 ft Comments:

@ Printed on Recycled Paper

B.9 March 10, 1994



Limited Field Investigation
Eleison Air Force Base

%‘%Ba"e"e PIT GEOLOGIC LOG
PROJECT : Eielson Air Force Base SER Phase 2 LFI

NOTEBOOK #: BNw-55137 PROJECT #: 18119 WELL OR PIT NUMBER: LF0156
Completion Date: 8/21/93

Rig Type: John Deere 710 Backhoe

Method: Excavation

Core Size: N/A

Horizontal Location: 242, -105

Surface Elevation: 547 approx. Source of Location Data: Topo

Description of site:

DEPTHIN BLOW SAMPLE LITHOLOGY. DESCRIPTION
FEET COUNT NUMBER LOG
50 —
550 ~
HUMUS, dark brown, loamy soil and
grass
5 SILT, sandy w/clay, orangish
DTN
LF01_05_s1 brown
_05_ At
545 — 1.9' bgs e
Faiereyd | ORGANIC SILT, w/sand, fetid
c LF01_05_52 odor, bluish grey to
-(% 2.3' bgs orangish brown,
>
L%I LFg%;‘?ngz GRAVEL, sandy w/silt, b}uish grey
540
535 il
Water Level (¥): 591t Comments:

March 10, 1994 ’ B.10 @ Printed on Recycled Paper



Limited Field Investigation
Eleison Air Force Base

$%Batielle PIT GEOLOGIC LOG

Pacitic Nonhwest Laboratories

PROJECT : Eielson Air Force Base SER Phase 2 LFI

NOTEBOOK #: BNw-55137 PROJECT #: 18119 WELL OR PIT NUMBER: LF0157
Completion Date: 8/21/93

Rig Type: John Deere 710 Backhoe

Method: Excavation

Core Size: N/A

Horizontal Location: 240, -390

Surface Elevation: 547 approx. Source of Location Data: Topo

Description of site:

DEPTH IN BLOW SAMPLE LITHOLOGY DESCRIPTION
FEET COUNT NUMBER LOG
550 —
HUMUS, dark brown, loamy soil
and duff
LF01_07_851 .
545 — 1.5' bgs ORGANIC SILT, w/sand, fetid
odor, orange brown w/
c bluish grey streaks
§e] LF01_07_S2
§ 3.6* bgs .
% SAND silty w/organic matter,
LFO1_07_83 bluish grey, fetid odor
4.9' bgs
540
535 A
Water Level (V). 4.8 ft Comments:

® Printed on Recycled Paper B.11 March 10, 1994



Limited Fieid investigation
Eleison Alr Force Base

g::%Ba“e"e GEOLOGIC WELL LOG
PROJECT : Eielson Air Force Base SER Phase 2 LFI

NOTEBOOK #: BNW-55137 PROJECT #: 18119 WELL OR PIT NUMBER: 01M01
Completion Date: 8/23/93

Rig Type: John Deere 710 Backhoe

Method: Excavation

Core Size: N/a

Horizontal Location:

Surface Elevation: 525 approx. Source of Location Data: Topo

Description of site:

DEPTH IN BLOW SAMPLE LITHOLOGY DESCRIPTION
FEET COUNT NUMBER LOG
526 —
wpg?';?ZEM HUMUS, dark brown, loamy soil
. gs
and plant debris
524 _]
g SAND, medium grain, poorly sorted
] w/gravel and silt bluish black,
E.\ organic rich w/fetid smell
w
WP32_S2_82
3.0' bgs
522 _|
520
Water Level (¥): 2.9 ft Comments:

March 10, 1994 B.12 @ Printed on Recycled Paper



Limited Field Investigation
Eielson Air Force Base

g:;L;Ba"e“e GEOLOGIC WELL LOG
PROJECT : Eielson Air Force Base SER Phase 2 LFI

NOTEBOOK #: BNw-55137 PROJECT #: 18119 WELL OR PIT NUMBER: 01M03
Completion Date: 8/19/93

Rig Type: Mobil Drill

Method: 6~ cf auger

Core Size: n/a

Horizontal Location: 223011.76 N, 385312.16 E

Surface Elevation: 547.93 Source of Location Data:
Survey '

Description of site:

DEPTHIN BLOW SAMPLE LITHOLOGY DESCRIPTION
FEET COUNT NUMBER LOG
550 —
HUMUS, dark brown, lcocamy soil and
plant debris, some gravel
545
o
)
vy
@
s
o
—
540 ] g :
8 GRAVEL, sandy, poorly sorted w/ 1
—_ to 2 cm cobbles
9
0
o
Z
535 —
530 -
Water Level (¥): 12.8 ft btc Comments:

@ Printed on Recycled Paper B.13 March 10, 1994



Limited Field Investigation
Elelson Alr Force Base

$%Battelle PIT GEOLOGIC LOG
Pacific Northwest Laboratories .
PROJECT : Eielson Air Force Base SER Phase 2 LFI

NOTEBOOK #: Bnw-55137 PROJECT #: 18119 WELL OR PIT NUMBER: LF01s4
Completion Date:  8/21/93 ‘

Rig Type: John Deere 710 Backhoe

Method: Excavation

Core Size: N/A

Horizontal Location: -199, 174

Surface Elevation: 547 approx. Source of Location Data: Topo

Description of site:

DEPTH IN BLOW SAMPLE LITHOLOGY DESCRIPTION
FEET COUNT NUMBER LOG
550 —{
HUMUS, dark brown, loamy soil
SILT, sandy w/clay, light
545 brown
LF01_04_s]
c 2.1 bgﬁ .
i) SAND, gravelly, brownish
© grey, poorly sorted
o
w LF01_04_S2
4.7 bgs SAND, medium grained, well
sorted, grey
540
LFO1 04 3 GRAVEL, sandy w/cobbles, grey
7.4' bgs cobbles
535 _r
Water Level (¥): 7.4 1t Comments:

March 10, 1994 B.14 @ Printed on Recycled Paper



Limited Field Investigation
Eieison Air Force Base

:'}I:,‘:%Ballelle 4 PIT GEOLOGIC LOG
PROJECT : Eielson Alir Force Base SER Phase 2 LFI

NOTEBOOK #: BNw-55137 PROJECT #: 18119 WELL OR PIT NUMBER: LF02Ss1
Completion Date: 8/23/93

Rig Type: John Deere 710 Backhoe

Method: Excavation

Core Size: N/A

Horizontal Location:

Surface Elevation : Source of Location Data:

Description of site:

DEPTHIN BLOW SAMPLE LITHOLOGY DESCRIPTION
FEET COUNT NUMBER LOG
530 T
HUMUS, dark brown loamy soil
SAND, silty, fine-grained, light
brown, with gravel
SAND, organic-rich, medium
220 — -grained, bluish-grey, micaceous,
fetid odor
LF0251 SAND, gravelly, coarsé- grained,
8.9"' btc
510 — cof o # dark grey, well sorted
76192
500
Water Level (¥): 8.8 ft Comments:

@ Printed on Recycled Paper B.15 March 10, 1994




Limited Field Investigation
Eielson Alr Force Base

g::%Ba"e"e PIT GEOLOGIC LOG
PROJECT: Eielson Air Force Base SER Phase 2 LFI

NOTEBOOK: # BNw-55137 PROJECT #: 18119 WELL OR PIT NUMBER: LF02s2
Completion Date: 8/23/93 '

Rig Type: John Deere 710 Backhoe

Method: Excavation

Core Size: N/a

Horizontal Location: about xx ft E of 02MW9

Surface Elevation: 530.1 Source of Data: contractor reports
Description of site: Pit is located directly adjacent to well 02MW9.

DEPTHIN BLOW SAMPLE LITHOLOGY DESCRIPTION
FEET COUNT NUMBER LOG
535 -
HUMUS, dark brown, gravelly loam
530 — v and fill
SAND, gravelly, fine-grained, 1t
brown, well sorted
525
LF0202 SAND, organic-rich, medium -grained
7.8 btc with gravel, bluish-grey,
520 CofC # micaceous, fetid odor
76193
515 —
510
505
500 —
Water Level (¥): 7.8ft Comments:

March 10, 1994 B.16 @ Printed on Recycled Paper



Limited Field Investigation
Ejelson Air Force Base

ﬁ“%Ba“e"e PIT GEOLOGIC LOG

Pacific Northwest Laboratories

PROJECT : Eielson Air Force Base SER Phase 2 LFI

NOTEBOOK #: BNw-55137 PROJECT #: 18119  WELL OR PIT NUMBER: LF02S3
Completion Date: 8/23/93

Rig Type: John Deere 710 Backhoe

Method: Excavation

Core Size: N/2

Horizontal Location: about xx ft E of 02MW9

Surface Elevation: 528.2 Source of Data: contractor reports
Description of site: Pit is located directly adjacent to well 02MW9.

DEPTH IN BLOW SAMPLE LITHOLOGY DESCRIPTION
FEET COUNT NUMBER LOG
530 —
HUMUS, dark brown, loam
SAND, silty, fine-grained, 1t
brown
SAND, organic-rich, medium
LF0203 . :
520 _| -grained with gravel,
5.8 bre bluish-grey, fetid odor
CofC #
76194
510
500 -
Water Level (¥): 6.0 ft Comments: VOC sample not recovered

@ Printed on Recycled Paper B.17 March 10, 1994




Uimited Field investigation
Ejelaon Air Force Base

%“':%Ba"e“e PIT GEOLOGIC LOG
PROJECT: Eielson Air Force Base SER Phase 2 LFI

NOTEBOOK #: BNw-55137 PROJECT #:18119 WELL OR PIT NUMBER: LF0254
Completion Date: 8/23/93

Rig Type: John Deere 710 Backhoe

Method: Excavation

Core Size: N/A

Horizontal Location: about xx ft E of 02MOB

Surface Elevation: 528.1 Source of Data: contractor reports
Description of site:  Pit is adjacent to well 02M02 within the landfill
perimeter road.

DEPTH IN BLOW SAMPLE LITHOLOGY DESCRIPTION
FEET COUNT NUMBER LOG

HUMUS, dark brown, loam and
refuse

525 SAND, gravelly with refuse,

light brown

oy REFUSE, with dark-grey, fetid

' medium-grained s,and and gravel,
strong fetid odor, LEL=0.0% CH4,
PID = 0.0 ppm isobutylene

520 < LF0204
€.1 btc
CofC 4

76242

336
|«

Ll
MK
<.

3 3
373
= |
373

FaK
oS

e
33,3,

s
X

¢
:)

<.
<.
<.

4
k)
3
k)

.
S,
Ll

d
k)
3
k)

515 -

4
]
3
3

4
<.
<

4
3
3
k)

<
<
<

5
OJ
3

aaiad,l
ANl

<
<
<

E

510

Water Level (¥): 6.1 ft Comments: Pit is within land fill.
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Limited Field Investigation
Eielson Air Force Base

$«Battelle PIT GEOLOGIC LOG
PROJECT : Eielson Air Force Base SER Phase 2 LFI

NOTEBOOK #: BNW-55137

PROJECT #: 18119

WELL OR PIT NUMBER: wp32s1

Completion Date:  8/23/93
Rig Type: John Deere 710 Backhoe

Method: Excavation
Core Size: nN/A
Horizontal Location:

Surface Elevation : 525 approx

Source of Location Data: Topo

Description of site:

DEPTHIN  BLOW SAMPLE LITHOLOGY DESCRIPTION
FEET COUNT NUMBER LOG
526 —
wpg?ﬁlg; ! HUMUS, dark brown, saturated
loamy soil and plant debris
524 _ -
Wp32_s1_s2 f“v4 | GRAVEL, medium grain, poorly
[ cugw]
1.4" bgs iiiid | sorted w/sand and silt, bluish
E, black, organic rich w/fetid smell
‘a .
>
o
|
522
.
520
Water Level (¥): surface Comments:
@ Printed on Recycled Paper B.19 March 10, 1994




Limited Field investigation
Eleison Air Force Base

g“"% Battelle PIT GEOLOGIC LOG

2

Pacific Northwest Laboratories

PROJECT : Eielson Air Force Base SER Phase 2 LFI

NOTEBOOK #: BNw-55137 PROJECT #: 18119 WELL OR PIT NUMBER: wp32s2
Completion Date: 8/23/93

Rig Type: John Deere 710 Backhoe

Method: Excavation

Core Size: N/a

Horizontal Location:

Surface Elevation : 525 approx. Source of Location Data: Topo

Description of site:

DEPTH IN BLOW SAMPLE LITHOLOGY DESCRIPTION
FEET COUNT NUMBER LOG
526 —
WPg?ﬁzgzi HUMUS, dark brown, loamy soil
"and plant debris
524 _]
5 SAND, medium grain, poorly sorted
= w/gravel and silt bluish black,
§ organic rich w/fetid smell
i
WP32_82_52
3.0' bgs
522 _|
520
Water Level (¥): 2.9 ft Comments:

March 10, 1994 B.20 @ Printed on Recycled Paper



Limited Field Investigation
Eieison Air Force Base

%:’%Ba"e“e GEOLOGIC WELL LOG
Pacific Northwest Laboratories
PROJECT : Eielson Air Force Base SER Phase 2 LFI

NOTEBOOK #: BNw-55137 PROJECT #: 18119 WELL OR PIT NUMBER: 56M03
Completion Date: 8/19/93

Rig Type: Mobile Drill

Method: 6” hollow-stem auger

Core Size: N/A

Horizontal Location: 292577.75 N, 392367.01E

Surface Elevation: 584.58 ft Source of Location Data:
Survey

Description of site:

DEPTH IN BLOW SAMPLE LITHOLOGY DESCRIPTION
FEET COUNT NUMBER LOG
590 —
GRAVEL, w/sand, road
ballast
580 —
S$856_81_1
5.7' bgs
SILT, w/clay, dark brown,
micaceous, firm
22 cts/inch SSS6_Sl_2
570 — 15' bgs
560 —

Water Level (¥): 7.6 ft btc Comments: Hole cascading from perched
zone. :

@ Printed on Recycled Paper B.21 March 10, 1994






>gc=n=x Cc




APPENDIX‘C - EPA RISK-BASED SCREENING CONCENTRATIONS






Limited Feld Investigation
Eielson Air Force Base

APPENDIX C - EPA RISK-BASED SCREENING CONCENTRATIONS

Region 10 Alaska
gnn:ergnﬂ:(:al Protection I;g‘ooSim Avenug igano
Agency Seatue WA 98101 Orecon

Wasmnngton
Vel i
\" 4 October 30, 1992
Reply to
Attn of: ES-098

MEMORANDUM

SUBJECT: Revised Cheat Sheets

FROM: Carol Sweegg%xieobgis&

Heatth and Environmental Assessment Section

TO: Superfund Remedial Project Managers

Enclosed is a current version the “"Cheat Sheets" showing human health risk-based
concentrations (RBCs) for soil and water. This replaces Appendix Ii of the August, 1991, Region 10
Supplementai Risk Assessment Guidance for Superfund. Appropriate uses for these tables incluce:
compiling Preliminary Remediation Goals, evaluating detection limits, and risk-based screening of

contaminants of concem.

Remember that most risk-based concentrations presented here are based on single pathways.
Site specific evaluation will affect risk-based goals. Site-specific factors may include muttipie pathways
and contaminants, potential migration to groundwater, and ecological risk assessment. These tables are
not comprehensive of the universe aof possible contaminants; only Target Compound List organics and
' Target Analyte List inorganics are included. For contaminants that do not appear on this list, risk-based
concentrations can be calculated using the same approach. (See Risk Assessment Guidanca for
Superfund, Part B, or Region 10 Suppiemental Guidanca.)

The numbers in these tables were checked carefully but it is possibie that errors or types could
have occurred. Please let me know if you find any discrepancies or errors.  Questions or comments about
these tables should be directed to me at x6699.

i will be sending copies of the new tables to our risk mailing list, which includes the ARCS and TES
contractors. ‘

@ Printed on Recycled Paper C1 March 30, 1994



Limited Field Investigation
Eielson Air Force Base

Changes from August 1991 Cheat Sheets

Format: Several people commented that the tables would be easier to use if the chemicals were in
alphabetical order, so they are presented alphabeticaily this time, first organics, then
inorganics on the last page.

"MCLs: Quite a few MCLs that were proposed last year have been finalized. In some cases the

final number is slightly different from the old proposed one. (Proposed MCLs are not
presented on this version of the “Cheat Sheet® because there do not seem to be any
proposed MCLs for the chericals on this list right now.)

RBCs: New risk-based concentrations have been added or changed for chemicals with new or
revised toxicity information. Only two chemicals have new toxicity information that had
none before. About 10 chemicals have had changes in toxicity factors. For example, risk-
based concentrations for carcinogenic PAHs are higher, by about a factor of two, based
on the revised cancer potency factor for BaP.

Data Sources: Many toxicity numbers previously noted as HEAST are now avaiiable in IRIS.

cc: Judi Schwarz HW-117
John Sainsbury HW-114
David Bennett HW-114
Marcia Bailey HW-104
Wayne Pierre HW-124
Christine Psyk HW-124
Pat Cirone
HEAS
Risk Mailing Uist -

Attachment

March 30, 1994 C2 @ Printed on Recycled Paper



Limited Field Investigation
Eielson Air Force Base

- EPA Region 10
October, 1992
Appendix Il. Human Health Risk-based “Prefiminary Remediation Goals" for Water and Soil

Table Il-1 Water Cheat Sheet: MCLs and Risk-Based Concentrations

Table Il-2 Soil Cheat Sheet: Risk-Based Concentrations

REVISED VERSION
OCTOBER, 1992

® Printed on Recycled Paper C3 March 30, 1994
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Table 1l-1. Water Cheal Sheet:

MCLs and Risk-based Concentrations

EPA Resglon 10, 10/30/82

EPA REGULATED LIMITS

RISK-BASED CONCENTRATIONS

FINAL MCL s Carcinogen Based on Ingestion, Rasidential
CHEMICAL Waight Risk H2
MQL Maa of at at Risk 210-8 RAisk =10-4 Hl = 1
{ug/l) {ug/l) Evidance MCL MOL {ug/t) {ug/l) {ug/l)
Organics

Acenaphthene NA NA
Acenspthylene D NA NA_°
Acetone D NA NA
Alddn B2 HA NA
Anthrascens D NA NA
Benzene A 8.0E-8 (s} NA
Benz({a)anthracene B2 NA MNA
Benzofb)lluoranthens B2 NA NA
Benzo{g hllperylens D NA NA
Benzo(k)luoranthene 82 NA NA
Benzo[alpyrans {BaP) 82 2.0E-5 {d) HNA
Benzole acld D NA NA
Benzyl alcohol NA NA
Bls(2-chlotosthoxy)msthans o] NA NA
Bls{2-chiarolsopropyl} ether [ NA NA
Bls{2-ethylhexyl)phthalate (BEHP) B2 1.0E-6 (4) 0.008 (1)
Bis{chlorosthyl)ether (BCEE) B2 NA NA
Bromedichloromethans B2 20E-4 (q) 0.1 ()
Bromofonm 02 8.0E-8 (4) 0.1 (1)
Biomomsihane )] NA NA
Bromophenyt-phenyl sther HA NA
2-Butanone {methyl ethyl kelone) D NA NA
Butyl benzyl phthalate [ NA NA
Carbon disullide 4 NA NA
Casbon letrachloride . 5 (a) 0 (a} 82 20E-5 (o) 0.2 (1}
Chiordane 2 (s} 0 (a) B2 3.0E-5 (&} 0.9 (N
p-Chloroanlline R NA NA
Chlsrobenzene 7100 {a) 100 {a) D NA 2
Chloroethane (ethyl chloride) S NA NA
Chioroform 100 (a)THM B2 4.0E-4 (o) 03 (q)
Chloromsthane c NA NA
4-Chloro-3-msthyl phenol NA NA
2-Chloronsphthalens NA NA
2-Chlotophenol NA NA

98wy 02104 Iy UOSIRIT
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Table II-1. Waler Cheat Sheet: MCLs and Risk-based Concenltrations

EPA Reglon 10, 10/30/92

EPAREGULATED LIMITS

RISK-BASED CONCENTRATIONS

FINAL MCLs Catcinogen Based on Ingestion, Residentlal
CHEMICAL Weight Risk n
MCL MAQ ol al al Risk =10-8 RAisk =10-4 Hai
{ug/t) (ug/l) Evidence __ ML MQL {ug/i} {ughl) (ug/l)

4-Chlorophenyl-phenyl slher NA NA . NA
Chiysene B2 NA NA
Di-n-bulylphihaiale NA NA
Di-n-octylphihalate NA NA

Dibenz(a h)anthracene B2 NA NA

Dibenzoluran ) NA NA
Dibtomochloromethane [ NA NA
1,2-Dichlorobenzene 800 (a) 600 (a) D NA t (g}
1,3-Dichloiobenzene i D NA NA
1,4-Dichlorobenzens i 18 (8) 75 (a) [} 2.0E-5 (d) 0.04 ()
3,3-dichlotobenzidine B2 NA N
p.p*-Dichlorodiphenyl dichlorosthane {DOD) i B2 NA NA
p.p’-Dichlotodiphenyldichlorosthylene (DDE) 82 NA NA
p,p"-Dichlorodiphenylirichloroethene (DDT) B2 NA NA
1,1-Dichloroethane ] o] NA NA
1,2-Dichloroethane 0 {s) B2 J.0E-5 {e) NA
1,1-Dichloroelhylsne 7 (s) [ 1.0E-4 (¢) 0.02 .{1)
cls-1,2-Olchlorosthylene 70 (a) D NA 0.2 {1
Arans-1,2-Dichlorosthylens 100 (a) NA 0.1

Dichloromethane (methylene chioride) 0 () B2 8.0E-7 (e) 0.003 (g)
2,4-Dichlorophenol NA NA '
1,2-Dichlotopropane 0 (a) B2 4.0E-6 (d} 0.04 (h)
1,3-Dichloropropene B2 NA NA

Dieldrin B2 NA NA

Dlethyl phthalate 3] NA NA
2,4-Dimethylphenol .' NA NA

Dimethyl phthslate D NA NA
4,6-Dinitro-2-methylphenol . NA NA N
- 2,4-Dinitrophenol NA NA N
2,4-Dinltiotoluense 82 NA NA 0;
2.6-Dinitrotoluens B2 NA NA 0,
Endosullan NA NA N
Endosullan sullate L NA NA N
Endiin YT 2 (b) 2 (b) D NA 0.2 () NA
Endrin kelone . NA NA NA:

swyg 90104 Ny UOSFRIF
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Table li-1. Waler Cheal Sheet:

MCLs and Risk-based Concentrations

EPA Reglon 10, 10/30/92

EPA REGULATED LIMITS

RISK-BASED CONCENTRATIONS

FINAL MClLs Carcinogen Based on Ingestion, Residenllal
CHEMICAL Welght Risk Q
MCL MaaG ol atl atl Risk =210-8 Risk =10-4 Hi = 1
{ug/) _{ug/t) Evidence MQL MCL {ug/l) {ug/l) {ug/l)
Ethylbenzene - 5.700 {a) 700 (a) D NA 0.4 (g
Fluoranthene s : D NA NA
Fluorene D NA NA
Heplachlor 0 (n) B2 2.0E-5 (d) 0.02 ()
Heptachlor spoxide 0 (a) 82 2.0E-5 (49) 0.4 (1}
Hexachloiobenzene 0 (b} 82 2.0E-5 (d) 0.03 (1)
Hexachlorobutadiens [ HNA NA
alpha-Hexachlorocyclohexane (alpha-HCH) B2 NA NA
bata-Hexachlorocycloh ({beta-HCH) Cc NA NA
delta-Hexachlorocyclohexane (della-HCH) D NA NA
opslion-Hexachlorocyclohexane {epsilon-HC) 0 NA NA
gemma-Hexachlorocyclohexane {lindane){gamma- 0.2 (a) 82.c J.0E-8 {d) 0.02 (1)
lechnical Hexachlorocyclohexane (i-HCH) B2 NA NA
Hexachiorocyclopentadiens (HCCPD) 60 (1) D HA 0.2 (1)
Hexachlorosthane [o] NA NA
Hexanone NA NA
Indeno{1,2,3-cd)pyrane B2 NA NA
sophorone (o NA NA
Methoxychlor 40 (a) 0 NA 0.2 (1)
Methyl-2-pentanone NA NA
2-Methyinaphthalene MNA NA
2-Methylphenol {o-cresol) . Cc NA NA
4-Methylphenol {p-cresol) c NA NA
Naphthalene D HA NA
2-Nitroaniline NA NA
3-Nitioanlilne NA NA
4-Nilroaniline NA NA
Nitiobenzene D NA NA
2-Nitrophenol NA NA
4-Nitrophenol NA NA
N-Nitrosodl-N-propylamine B2 NA NA
N-Nitrosodiphenylamine B2 NA NA
Pentachlorophenol 0 (a) B2 1.0E-6 (d) 9E-04 (1)
Phenanthiene D NA NA
Phenol D NA NA

aseg avio4 1y uosry
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Tuble 1I-1. Waler Cheal Sheel: MCls and Risk-based Concentralions

EPA Reglon 10, 10/30/92

EPA REGULATED LIMITS RISK-BASED CONCENTRATIONS
FINAL MCLs Catclnogen ) Based on Ingestion, Residential
CHEMICAL Welght Risk 2
MCL (S ol¢] of at al Risk =10-8 Rlsk =10-4 Hl =t
{ug/) {ug/l) Evidence MCL MCL {ug/l) {ug/l) (ug/l)
Polychlorinated blphenyls (PCBs) 108w 0 (s) 82 6.0E-5 (d)
Pytene e D NA
Slyrene ) ; : 100 (a) 100 (a) B2 (c) 4.0E-5 (e}
2,3,7,8-Telrachlorodibanzo-p-dloxin (YTCDD) . 0.00003 (b) 0 (b) B2 5.0E-5 {d)
1,1,2,2-Tetrachlorosthane c NA
Tetrachloioslhylene i B (a) 0 {a) B2 (c)_3.0E-8 (e}
Toluene .. 1000 (a) 1000 (a) D NA
Toxaphene CL .3 (a) 0 (a) B2 4.0E-5 (d)
1,2,4-Tiichlorobsnzene - 70 (b) 70 {b) D NA
1,1,1-Trichlotoethane 200 (a) 200 {a) D NA
1,1,2-Tilchlotoethane 5 (b) 3 (b) (o} 2.0E-5 (s)
Trichloroelhylene - 6 (a) 0 (a) B2 {c) _2.0E-8 (s)
2,4.6-Trlchiotophenol i NA
2,4,8-Tilchlotophenol B2 NA
Viny! acelale . NA
Viny! chloside 2 (a) 0 (a) A 7.0E-5 (s) NA
Xylenes 10000 (a) 10000 (s) D NA 10

258G 90404 Iy UOSArF
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Table 1I-1. Waler Cheal Sheel:

EPA Ragion 10, 10/30/92

MCLs and Risk-based Concenlralions

EPA REGULATED LIMITS RISK-BASED CONCENTAATIONS
FINAL MCLs Caicinogen Based on Ingestion, Aeasidentlal
CHEMICAL Weight Risk 10
ML M1 G ol at at Risk 210-6 Risk =10-4 Hi = 1
{ug/l) {ugl) Evidence MCL MCL {ug/l) {ug/t) __{ug/l)
Inorganice ] :
Antlmony SRR N )] 8 {h) NA 0.4 (1)
Aisenle, inorgenle ;> 50 (a) A 10E-3 () & (N
Barlum 2000 (a} 2000 (s) NA 08 ()
Berylllum 4-(b) 4 (b} B2 2.0E-4 (4) 0.02 (1)
Csdmium 18 {a) 5 (a) 81 NA . 0.3 ()
Chromlum{iil) 00 (a)totC 100 (a) NA 0.003 (1)
Chromlum(Vl) 00 (ajtolC 100 (a) A NA 0.6 (1)
Coppet ] NA NA
Cyanide, liee NA 0.3 (1
Lead and compounds anlc B2 NA NA
Manganese D NA NA
Mercury (Inorganic) 2:{s) 2 (a) D NA 0.2 (1)
Nickel, soluble salis 00 (b) 100 (b} no dala NA 0.4 (Y
Selenium 0 (a) 60 {a) D NA 0.3 (1)
Sliver : D NA NA ()
Thalllum (eoluble salls) 0.6 (b) D NA 0.8 (1)
Vanadium NA NA :
Zlna NA NA

oseg 90104 MYy uosRIg
uopnebpsenul pr paury



Jaded pajoAoay uo pajuug @

60

¥661 '0E YoJeN

Table li-1. Foolnoles

NA = Toxicily value and/or MCL nol available, so tisk-based concentralion and/or risk al M(?L can hol be calculated.

(@)
(b)
)

()

(e)

0

(9)

40 CFR 141, subparis A, B, F, G, and .
87 FR 31777, July 17, 1992.

Weiglt-ol-Evidence classilicalions for carcinogenicity for trichlotoelliylene, tetrachloroethylene, and styrene are under review 1o
delerinine slatus as "C" or “B2". Carcinogenicily characlerizations have been wilthdiawn from RIS and HEAST pending resolution of the
issue. Until the new characlerizalions are available, Superfund risk assessmenls should use the quantilative evaluations for TCE and PCE
presented in the 1991 HEAST.

Risk at MCL was calculaled considering residential exposure through ingestion of water, using equation (5) rom Appendix |. Appendix | is
consistent with Risk Assessmenl Guidance for Superfund, Paint B (EPA/540/R-92/003). Exposure [actors were taken from "Standard
Defaull Exposure Faclors®, OSWER Direclive No. 9285.6-03. Cancer polency (slope) factors for each chemical were taken from EPA's
integrated Risk Information System (IRIS) or Heallh Elfects Assessmem Summary Tables (HEAST). Specliic reference lor toxicity
information for each chemical is provided in Table -2, Sowrces of Toxicity Data. ' .

Risk at MCL was calculated considering residential exposure through ingestion of water and inhalation of volatiles from household use of
water. The equation used was:

RISK = Conc. (ug/l) x ({.001 mg/ug x 2Vday x 350 day/yr X 30 yi x SFo) + (0.5 Vi x 30 ye x 16 m/day_x 350 dav/yr xUnh Risk (Inhal.)(ug/md)-1))
70 kg x 70 yr x 365 day/yr 70 yr x 20 m¥/day x 365 day/yr-

This Is identical in practice to equation (7) from Appendix |, except that is uses the unil risk term directly rather than back-calculating an
inhalation slope faclor (avolding potential rounding error ). Souices ol exposure factors and cancer potency (slops) factors are as in
foolnote (d) above.

HQ at MCL was calculated considering residential exposure tlwough ingestion of waler, using equation (9) from Appendix |. Sources of
exposure factors and reference doses are as in foolnole (d) above.

HQ at MCL was calculated considering residential exposure thiqugh ingestion ol water and inhalation of volatiles from household use of
waler. The equalion used was:

HQ = Cone. (ug/l) x .001 mg/ug x {(2Vday x 350 day/yr /RIDo) + (0.5 Vin* x 15 1n3(day_x 350 day/vr x RIC (mg/m3)))
70 kg x 365 day/yr 20 md/day x 365 day/yr
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This is identical In praclice to equation (11) lrom Appendix |, excepl thal is uses the reference concentration directly rather than back-
calculating an inhalatlon reference dose (avoiding polenllal rounding error ). Sources of exposure laclors, relerence doses and relerence
concentrations are as in footnole (d) above. .

For volatile chemlcals that have an RIC but no RID, HQ al MCL was calculated using the right hall of the equalion in (g) above.

Risk-based concentration was calculated using equalion (6) trom Appendix |, considering ingestion of diinking water. Exposure lactors
and sources of loxicity data are the same as in lootnote (d) above.

Risk-based concentration was calcillaled uising the equalion in foolnote (e) above, rearranged. Exposure pathways considered were
ingestion of drinking water and inhalation ol volatiles. Exposure factors and toxicity dala sources are the same as in lootnote (d) above.

HQ = 1 concentration was calculated using equation (10) Irom Appendix |, considering ingestion of drinking water. Exposure factors and
sources of toxicily dala are the same as in lootnole (d) above.

HQ = 1 concentration was calculated using the equation in loolnole (g) above, rearranged. Exposure pathways considered were
ingestlon of drinking water and inhalation of volatiles. Exposure factors and loxicily dala sources are the same as in footnote (d) above.

For volallle chemicals that have an RIC but no RID, HQ =1 concentration was calculated using the right half of the equation in (g) above.
For the purposes of this table and preliminary remediation goals, risk-based concentrations for. all carcinogenic (B2) PAHs were calculated
using the BaP potency factor. Toxic equivalency factor (TEF) approaches are being reviewed for applicabitity in Supellund risk

assessments. This Issue has not been resolved.

The manganese RID Is based on exposure In the diel. For drinking water, absorption is expected to be greater, so an absorption factor of
3 s Included In calculation of HQ.
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Limited Feld Investigation
Eielson Air Force Base

EPA Region 10, 10082

Table 11-2. Soil Cheat Sheet

RISK-BASED CONCENTRATIONS SOURCES OF TOXICITY DATA
Based on Sail ingestion, Residental
CHEMICAL Reterence Dose Carcinogen Slope Factor
Risk = 106 Risk = 10-4 HQOs=1 Data Source Waeight Data Source
{mag/kq) (s)__(mg/kq) (a)_{mg/kq)} (v . Oral inhal. aof Oral inhal,
. RO RIC Evidencs SF Unit Risk
Qrganics
Acenaphthene 1A1S
Acenaothviene o] IRIS
Acetone —_ » IRIS ) IRIS
Aldrin ~ 0.04 I R S IRIS 82 IRIS IRIS
Anthracene CONA NA 80000~ RIS D RIS
Banzene 20- 2000 7 NA A RIS IRIS
Benz{a)anthracene 0.08 9 "~ NA 82 IRIS
Benzo(b)fiuoranthene .- 0.09 . e G CNA 82 IRIS
Benzo(g.h.i\pervisns CNA. NA . NA .- o] |RIS
BenzoikMluoranthene G 0.09 R RS L NAL 82 IRIS
Benzolajpyrane (BaP) 0.09 9 : = NA 82 IRIS HEAST 92
Benzox acid NA NA 1000000 IRIS o] IRIS
Banzvl alcohol - NA NA 80000 HEAST 92
Bis(2.chioroethoxvimethane NA NA NA D IRIS
Bis(2-chioroisopropyvi) emer 9 . 300 : 10000 1RIS [o] HEAST 92 HEAST 92
Bis(2-ethvinexvilontnatate (BEHP) 850 5000 5000 RIS B2 1AIS
Bisichloroethvilether /BCEE) 0.5 §0 NA 82 RIS 1RIS
Bromadicniaromethane 5 500. 5000 RIS 82 IRIS
Bromotorm 80 8000 5000 RIS 82 RIS RIS
Bromomethane ~ NA - NA 400 RIS RIS 0 IRIS
8romoonenvi-onenvi ether NA NA NA
2-Butanone {maetvi emvi ketone) NA NA 10000" HEAST 92 RIS D IRIS
Butvi benzvi phthaiate NA IRIS C RIS
Carpon disulfide NA 1RIS HEAST 82
Carpon_tetrachionde - IRIS B2 RIS IRIS
Chioraane IRIS 82 1RIS IRIS
p-Chioroaniine IRIS
Chiorobenzene RIS HEAST 92 o] RIS
Chioroethane (ethvi chionase) RIS
Chiorotorm |RIS 82 . IRIS IRIS
Chioromethane [} HEAST 92 HEAST 92
4-Chioro-3-methvi dhenol .
2-Chioronapnthaiene memo 5/90
2-Chloroohenol RIS
4-Chlatophenvi-aonsnvl ether
Chrvsene 82 IRIS
Di-n-butviohthaiate IRIS IRIS
Di-n-octyiohthaiate HEAST 92
Dibenz(a.h)anthracene RIS 82 _ RIS
Dibenzoturan memo S5/91 o] 1RIS
Dibromochioromethane - IRIS - C RIS
1.2-Oichicrobenzene RIS HEAST 92 0 1RIS
1,3-Dichiorobenzene 1RIS 0 IRIS
1.4-Dichiorobenzene HEAST 92 [+] HEAST 92
3.3-dichiorobenzidine 82 RIS
p.p'-Dichiorodichenvi dichiorosthane : 82 RIS
0.p' -Oichiorodiohenvitichiorosthylen: 82 IRIS
p.p'-Oichiorociohenvitrichiorethane IRIS B2 RIS 1AIS
1,1-Dicnlorosthane : HEAST 92 HEAST 92 C RIS
1,2-Dichioroethane 82 IAIS RIS
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Table I1-2. Soil Cheat Sheet

Limited Field Investigation
Eielson Air Force Base

EPA Region 10, to/30/92

RISK-BASED CONCENTRATIONS
Bated on Sod Ingestion, Residential

SOURCES OF TOXICITY DATA

Reterence Dase Carcinogen

CHEMICAL Slope Factor
Risk = 106 Risk = 104 HQ=1 Oata Source Weight Oata Source
(mgq/kq) (a)__(mgrkg) (a) (maqrkq) (b) Oral inhal. of Oral inhali,
R RfC Evidence SF Unit Risk
1,1-Oichloroethylens  ° [T RIS C. RIS RIS
cis-1.2-Oichioroethviene . NA- - HEAST 92 o] IRIS
rans-1.2-Dicniorosthyiens o NA- IRIS
Dichioromethane (methviens chiork :--90 IRIS HEAST §2 82 IRIS IRIS
2.4-Oichioroohencl . NA . IRIS
1,2-Dichioronrooane .8 . IRIS 82 HEAST 92
1.3-Dichioroprooene 4 RIS IRIS 82 HEAST 92 HEAST 92
Dieldrin 0.04 IRtS 82 IRIS  HEAST 92
Diethvi onthalate . NA {RIS D IRIS
2.4-Dimethyionenoci .. NATS 1RIS
DQimethyi onhthaiate . NA. - HEAST $2 o] RIS
4.6-Dinitro-2-methyionenoi NA ...
2.4-Dinitroohenol NA RIS
2,4-Dinitrotoiuene 0.9 RIS IRIS 82 IRIS
2.6-Dinitrotoluense 9.9 memo_11/91 82 1RIS
Endosuifan NA RIS
Endosullan sutfate NA
Endnn NA IAIS o] 1RIS
Endnn ketone NA
Ethvibenzene NA RIS 1RIS o] 1RI1S
Fiuoranthene NA IRIS o] 1RIS
Fluorens NA RIS o} IRIS
Heptachior 0.1 10 RIS 82 RIS IRIS
Heotacnior evoxiCe IR{S 82 RIS RIS
Hexachiorobenzene 1RIS IRIS 82 1RIS RIS
Hexachlorobutadisne IRIS [+ RIS IRIS
aloha-Hexachiorocvciohexane (alohs 82 1RIS 1RIS
beta-Hexachiorocyciohexane (beta-+ C 1RIS JRIS
deita-Hexachiorocvciohexane (deita. - 0 RIS
y-Hexach 'exane (ept .- D IRIS
gamma-Hexact y e (ling B82-C  HEAST 82
lechnical Hexachiorocyctonexane (t- 82 RIS IRIS
Hexachiorocveiooentadiene (HCCTPL - RIS HEAST 92 o] RIS
Hexacnioroethane iRIS C (RIS RIS
Hexanone
Indeno(1.2.3-ca)pyrene 82 1RIS
|soonorone IRIS C IRIS
Methoxychior IRIS IALS 0 (RIS
Methyi-2-0entanone
2:Methyinaonthaiens
2-Methviphenol (o-crasol) RIS 1RIS C RIS
. A-Methyipnencl (p-crasol) _HEAST®2 IRIS c IRIS
Nsphthaiene _HEAST 92 [») IRIS
2-Nitroaniline HEAST 92 HEAST 92
3-Nitroanitine
4-Nitroaniline
Nitrobenzene RIS HEAST 92 °] |RIS
2-Nitroohenol
4-Nitroohenol IRtS
N-Nitrosodi-N-oropviamine - RIS 82 IRIS
N-Nitrosodiphenviamine IRIS 82 IRIS
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Limited Field Investigation
Eielson Air Force Base

Table li-2. Soil Cheat Sheet

EPA Region 10, 10/30/2

RISK-BASED CONCENTRATIONS

SOURCES OF TOXICITY DATA

Basad on Soid Ingestion, Rasidential

Referance Dose Carcinogen Slope Factor

CHEMICAL .
Risk = 106 Risk = 104 HO=1 Data Source Waeight Data Source
{mgrkq) (a)__(ma/kq) (a)_(mg/kg} (b) Ocai inhal. of Oral Inhal.
RO RIC Evidence SF Unit Risk
Pentachlaraphenol 8000 RIS 82 IRIS
Phenanthrane - NAT 0 {RIS
Phenol -200000 RIS 0 IRIS
Poivenionnated biohenyts (PCBs) < NA 82 IRIS
Pyrene 8000 IRIS 0 memo 5/9C
Styrene - 50000 IRIS 92 HEAST 90 HEAST 91
2.3.7.8-Tetrachloradibenzo-o-dioxi _ 4E-06 0.0004 NA 82 HEAST 91 HEAST 91
1,1,2.2-Tetrachioroethane 3 300 8000 RIS [+ IRIS RIS
Tetrachioroethyiene .10 - 1000 . 3000 IRIS 82 MEAST 89 HEAST 91
Toluens * - NA. = NA 50000 RIS RIS D RIS
T ) 0.6 - 60 - NA 82 1RIS RIS
1,2.4-Trichiorobenzene NA NA 3000 RIS HEAST 92 ] RIS
1.1.1-Tricnioroetnane NA NA - 20000 HEAST 92 HEAST 92 o} 1RIS
1.1,2-Trichloroethane 10 1000 1000 RIS C IRIS IRIS
Trichioroethvisne §0. - §000 2000 memo 4/92 82 HEAST 88 HEAST 91
2.4.5-Trichiorophenol NA - NA 30000 RIS
2.4.6-Trichioropnenol 50 6000 NA 82 IR1S RIS
Vinvt _acetate NA NA 300000 =EAST 92 IRIS
Vinyl chiande 0.3 30 NA A HEAST 92 HEAST 02
Xvienes NA NA 500000 IRIS HEAST 91 o IRIS
Inorganics
Antimony NA NA 100 RIS
Arssnic, inorganic 0.4 40 80 IRIS A HEAST 90 RIS
Sanum NA NA - 20000 1RIS HEASTS2
Beryilium 0.1 10 1000 RIS - 82 RIS IRIS
Caamium NA NA 100 IRIS 81 IRIS
Chromium(ill) NA NA - {c) 1AIS HEAST 91
Chromium(V1) - NA NA {c} IRIS HEAST 91 A RIS
Cooper - NA NA 10000 HEAST 92 0 (RIS
Cvanide, free : - NA - NA 5000 1RIS
Lead and compounds (inorganic) ol L - NA. - NA. 82 IRIS
Manganese - NA. NA 30000 IRIS IRIS 0 (RIS
Mercury (lnorganic) “ NA - NA - te) HEAST 92 HEAST 92 0 {RIS
Nickel, soludble saits -NA . -~ NA 5000 IRIS no data
Selenium “NA S NA 1000 RIS o] IRIS
Silver NA e s NA 1000 IRIS [»] RIS
Thaillum (soluble saits) : NA = A 200 7 HEAST 91 [] 1RIS
Vanadium NA NA:: 2000 HEAST 92
Zinc o N NA . 80000 RIS
C.13 March 30, 1994
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Limited Field Investigation
Eieison Air Force Base

Table I1-2. Footnotes

NA = Toxicity value not available, so risk-based concentration can not be calculated.

@ Risk-based concentration was calculated using equation (14) from Appendix |. This calculation
assumes residential exposure through soil ingestion. Appendix | is consistent with Risk
Assessment Guidance for Superfund, Part B (EPA/S40/R-92/003). Exposure factors were taken
from "Standard Default Exposure Factors®, OSWER Directive:No. 9285.6-03. Cancer potency
(slope) factors for each chemical were taken from EPA's Integrated Risk Information System:(IRIS)
or Heatth Effects Assessment"Summary Tables (HEAST). Specffic reference for toxicity
information for each chemical is provided in at right under Sources of Toxicity Data.

() HQ = 1 concentration was calculated using equation (16) from Appendix |. This calculation
assumes residential exposure through soil ingestion. Appendix | is consistent with Risk
Assessment Guidance for Superfund, Part B (EPA/540/R-92/003). Exposure factors were taken
from "Standard.Defautt Exposure Factors®, OSWER Directive No. 9285.6-03. Reference Doses
(RfOs) for each chemical were taken from EPA's Integrated Risk Information System (IRIS) or
Heatth Effects Assessment Summary Tables (HEAST). Specific reference for toxicity information
for each chemical is provided in at right under Sources of Toxicity Data

{c) Risk-based concentrations calculated based on the soil ingestion pathway may not be appropriate
for chromiu, cadmium, elemental mercury, or carcinogenic forms of nickel. This is due to the issue

of their inhalation toxicity being potentially of more concern than ingestion.
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